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Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

patentprocurement@perkinscoie.com 
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APPLICATION NO. 

18/598,482 

PERKINS COIE LLP - SEA General 
PATENT-SEA 
P.O. BOX 1247 
SEATTLE, WA98111-1247 

ISSUE DATE PATENT NO. 

08-0ct-2024 12109384 

EGRANT NOTIFICATION 

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https:// 
patentcenter.uspto.gov 

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 

page 1 of 1 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

18/598,482 10/08/2024 

25096 7590 09/18/2024 

PERKINS COIE LLP - SEA General 
PATENT-SEA 
P.O. BOX 1247 
SEATTLE, WA 98111-1247 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

12109384 111552.8016.USO? 3249 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. The patent will issue electronically. The 
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed 
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in 
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent, 
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197. 

The USPTO is implementing electronic patent issuance with a transition period, during which period the 
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of 
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the 
USPTO's Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center 
may be reached at (800)972-6382. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:// 
patentcenter.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at ( 571 )-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 

IR103 (Rev. 10/09) 
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INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Benjamin E. Merritt, San Clemente, CA; 
John C. Thress, Capistrano Beach, CA; 
Paul Lubock, Monarch Beach, CA; 

APPLICANT( s) (Please see PA TENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

Inari Medical, Inc., Irvine, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 
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PART B --- FEE(S) TRANS MITT AL 
Complete and send this form, togctherv,ith the applicable fcc(s), by mail or fax, or via EFS-W cb. 

By maiL send to: Mail S'top ISSUE FEE 
Commissioner for Pai ents 
P.O. Bo;,,: 1450 
Alexandria. VA 22313-1450 

By fax. send to: (571) 273-2885 

IN STRUC'l10NS: 1his :fbrm should beusedfor transm!.ttingtheJSSUE FEE andPUBLICA]lON FEE (jfrequfred). Blocks l through 5 should be completed where approprJate. 
A.ll farthi;;-r correspondence w1H be mailed to the current correspondence .1ddress as inchcated unless correct,;;-d belm,v or directed other,:vJse Jn Block ] , by (a) speci~/lng a n~v 
cmTespondence address; and/or (b) indicating a separate·' FEE ADDRESS" for nt1intenance fte notifications. Bera use rh~ctronic patent issuance may ocfur shortly afta­
issue fee payment, any desired nrntinuing application should preferably he filed prior to payment of this issue f<e in order ,wt to jeopardi,.e rnpendency. 

CURRENT CORRESPONDENC'.E ADDRESS (Note: Use Block J for any change ofaddress) Note. A ceni1icate of .rnaiUng can only be used for don~stic :!mHings of the 

25096 
Perkins Coie LLP 
P.O. Box 1247 
PATENT-SEA 
Seattle, WA, 98i i i-1247 
us 

APPLICATIGNNO FILJN G JJ A TE 

18/598,482 Mar 7, 2024 

Fec(s) Tnms:rni.Hal. This ccrfrf.cate cannot be used for any other ac.;ompanying 
papers. Each additional paper, such as an assignmmt or formal drawing, must 
have its o,vn certificate ofnmi1ing or transnlissicm. 

Certifkate of J\!ailing or Trnnsmission 
I hereby c,ortify that this fo,(s) Trammittal is being deposited with the Unitixl 
Stares Postal ServJc,;;- w1th sufficient post.1ge fur first cl.1ss mail in an envelope 
addrnssed to the IvfaiJ Stop ISSUE FEE addn;ss obove, or lxlng tr:msmiHtrl to the 
TTSPTO --ia EFc W,·b o·· bv fucs'miL, 'o 15,]) °"1 2885 r-·· th" dat • ld ·1w .-c ' ' .._i-

' 
.. _, _,,.,. ~, I - - -

) -"' '. ~ ~- ,. ' 
JiYoung Anderson (1yped or pnnted name) 

/JiYoung Anderson/ (Signature) 

2024-09-09 (Date) 

FIRST NAMED INVENTGK ATTORNEY DOCKET NO CONFJl<l\ifATION NO 

Benjamin E. Merritt 111552.8016.US0? 3249 

TITI_E OF H'TVEL'·JTION· HEMOSTAS!S VALVES AND METHODS OF USE 
Af'f'LN. TY~E! E!NTJTY STATUS PRbV. -r' AJU [SSLTE f}J::': TOTAL H!E(S) DUE DATE DUE 

UTILITY LARGE 1200 0 0 1200 2024-10-28 

ART UN[T C1_,ASS-SlJEC[,ASS 

Quynh-Nhu Hoang Vu 3783 604-167030 

l. Change of conespondence address or indication of''Fei:­
Address" (37 CFR J .363) 

D Change of correspondence ad.dress (or Change of 
Conespondence Addrt-:ss 1.<Jrm PTO/SB/122) attached. 

D (,. Ftx~ Address'' indication (or ' t Fe~; A<ldn;ss" Jnd1...:at1on fO:rrn 
PIO/ AI1l/47 or PTO/SB/47; Rev 03-09 or more recent) 
attached. Use of a Customer Nm11 ber is re uire<l. 

2. For JEJnting on the patent front page, hst 

(1) The no1nt-:s ofup to 3 registered potent aH1.Jtnt-:ys or 
agents OR: alten1atively, 

(2) The name of a sing] e Ulm (havjng as a n~rnber a 
reg~skred atto:rr1cy or agent) and the names ofup to 2 
registered paknt atton1eys or agi:-nts. lfno n.1n~ is 
]jsted, no name win he printed. 

Perkins Coie LLP 
l. 

2. 

3. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON ·nrn PATENT (print or type) 

PLEASE N0'11:~: Unless an assjgnee is~dentiff ed. helow, no assignee data wm appear on the patent. 1fan ass~gnee is jdenti1ied below, the document .rnnst have been 
prev~ous]y recorded., or filed forrecordation, as set forth in 37 CFR 3.l l and. 37 CFR 3.81 (a). Completion of this fonn is NOT a substitute for 1i]jng an ass~gnn:t:nt. 

(AJNAMEOF ASSIGNEE 

lnari Medical, Inc. 

(B) RESIDENCE: (CITY and ST'\TE or COTJNIRY) 

Irvine, CA 

PJea_se check the appropriate assigne~; ...:atcgory or catt;gories (wiHnot bt-: printt;d on the patt;nt): D 1ndi V1duaJ [!] Co:r,:vo1-ation or otherprivatt; group entity D Govern;n,;;nt 

4a. Fees Submitted: Wissue Fee D Publication Fee (ifrequired) 

4b. l\1ethod of Paynt:nt (Pleasefirst reapply anypret·ioll~ {y puidfee shox)n above): 

0 Electronic Payment v~a Patent Center or EFS-VVeh [:J Enclosed check D Non-electron~c payment by credit card (Attach fHnl PT0-2038) 

0 Thi:- D1rector Js hereby authonzed to charge the required. fee(s), any defic1ency, or crecUt any overpayment to Depos1t A.ccount No. 50-0665 

5. Change of Entity Status (:fro1nstatus indicated above) 

D Applicant c,ortifying micro mtity status. S,,e 37 CYR 1.29. 

D App11...:ant asst:rting sm:JH entity status. Se~; 37 CFR] .27. 

D Applicant ch.1ngJng to regularundiscounted Ee st.1tus. 

NOTE: A.bsent a valid Certiiication oHvficro Entity Status (see f.Jrrrn PTO/SB/ l 5A and 15B): issue foe 
payn~nt in the n~cro enthy amount will not be accepted. at the ris h. of application ahandon1nent. 

NOTE: If the application was preV1ou,qly unth:rmicro entity status) checking this hoxvvill be token as 
anotiJication a.floss ofentitlt-:rrient to micro entity status. 

NOTE: Check1ng this box \viU be t.1ken as a notificationofloss ofentJtleu-&nt to smaU or m!.cro i:-ntJty 
status, as applicable. 

NOIE: Tids fbrm must be signed in accordance whh 3 7 CFR 1.31 and 1.33. See 37 CFR l.4 fbr sjgnature requiren"t:nts and certHlcations. 

Amhonzed Signature /MatH1ew S. Williams/ 

Typed Of printed name Mamiew S. Williams 

PTOL-85 Part B (03-23) Approved for use through 03/31/2023 OJ\!IB 065 J -0033 

D~te 2024-09-09 

Regisrratrnn No. 77,516 

F.S. Patent and Tradc:mad. Oilicco; US. DEPARTMENT OF COlvf:VEERCE 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget a pprova I before requesting 

most types of infonnation from the public. When 0MB a pp roves an agency requestto collect information from the public, 0MB (i) provides a 

valid OIVIB Control Number and expiration date for the agency to display on the instrumentthat will be used to collect the information and (ii) 

requires the agency to inform the public aboutthe 0MB Control Number's legal significance in accordance with 5 CFR 1320. 5(b). 

The information collected by PTOL-85 Part Bis required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public 

which is to file (and by the USPTO to process) an application.Confidentiality is governed by 35 U.S.C 122 and 3 7 CFR 1.14. This collection is 

estimated to take 30 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will 

vary depending upon the individua I case. Any comments 011 the a mount ofti me you require to complete this form and/or suggestions for 

reducing this burden, should be sent to the Chief Information Officer, U.S. Pa tent and Trademark Office, U.S. Depa r'tment ofC ommerce, P .0. Box 

1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. 

Box 14'.,0, Alexandria, Virginia 22 313-1450. Under the Paperwork Reduction Act of1.99'.,, no persons a re required to respond to a collection of 

information unless it displays a va Ii d 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the attached form 

related to a patent application or patent. Accordingly, pursua ntto the requirements oft he Act, please be advised that: (1) the genera I authority 
for the collection of this i nfor ma tion is 35 U.S.C. 2{b)(2); (2) furnishing of the in formation solicited is voluntary; and (3) the principal purpose for 
which the information is used by the U.S. Patent and Trademark Ofilce is to process and/or examine your submission related to a patent 

a ppiication or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or 
examine your submission, which may result in termination of proceedings or abandonment oft he application or expiration oft he patent. 

The information provided by you in this form will be subject to the following routine uses: 

L The information on this form will be treated confidentially to the extent a II owed under the Freedom of Information Act (5 U.S.C. S52) 

and the Privacy Act {S U.S.C SS2aj. Records from this system ofrecords may be disclosed to the Department of Justice to dete ,mine 

whether disclosure of these records is required by the Freedom of Information Act. 
2. A record from this sys tern of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or 

administrative tri buna I, including disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system ofrecords may be disclosed, as a routine use, to a Member of Congress submitt.ing a request involving an 

individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject 
matter oft he record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in 

order to perform a contract. Recipients ofinformation shall be required to comply with the requirements of the Privacy Act of 1974, as 
a mended, pursuant to S U.S.C 552a(m). 

S. A record related to an I ntemational Application filed under the Patent Cooperation Treaty in this system of records may bed isdosed, as 
a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to a not her fed era I agency for purposes of Nationa I Sec urity review 
{3S U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this systen1 of records n1ay be disclosed., as a routine use, to the Administrator, Genera! Services1 or his/herd esignee, 

during an inspection ofrecords conducted by GSA as pa rt of that agency's responsibility to recommend improvements in records 

management practices and programs, under authority of 44 U.S.C. 2904 and 2905. Such disclosures ha II be made in accorda ncewi th the 
GSA regulations governing inspection ofrecords for this purpose, and any other relevant (i.e., GSA or Commerce j directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication oft he a pplic at ion pursuant 

to 35 U.5.C 122{b) or issuance of a patent pursuant to 35 U.S.C.1S1. Further, a record may be disclosed,subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was flied in an application which became abandoned or i 11 which the proceedings 
were terminated and which application is referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system ofrecords may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware ofa violation or potentia I violation of law or regulation. 
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1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 

P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME ATTORNEY DOCKET# 

18/598,482 09/09/2024 11 :35:30 AM Z ET 111552.8016.US0? 

Title of Invention 

HEMOSTASIS VALVES AND METHODS OF USE 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

PATENT# -

CONFIRMATION# 3249 

PATENT CENTER# 67093710 

CUSTOMER # 25096 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

2024.9.9 Comments -
111552.8016.US0?.pdf 

2024.9.9 Issue Fee 
Transmittal 
111552.8016.US0?.pdf 

Digest 

DOCUMENT 

2024.9.9 Comments -
111552.8016.US0?.pdf 

FILED BY JiYoung Anderson 

FILING DATE 03/07/2024 

FIRST NAMED Benjamin E. Merritt 
INVENTOR 

AUTHORIZED BY Matthew Williams 

TOTAL DOCUMENTS: 2 

PAGES DESCRIPTION 
SIZE 
(KB) 

2 Miscellaneous Incoming Letter 85 KB 

2 Issue Fee Payment (PTO-85B) 238 KB 

MESSAGE DIGEST(SHA-512) 

AEEE9D94B0B76D74B8A4515F71650C03DF6A1C63D0E682BD 
24ED287F69423214F4051DD1687A1BD5450591D6622AD79E09 
43AF0C9477F4D8FE61BC0E021DB951 
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2024.9.9 Issue Fee Transmittal 
111552.8016.USO?.pdf 

Page 2 of 2 

5BFD6500ED03E4CC28816ACB373E02ECBBE486F95C606B9F 
135CBCCF828BC371CE974A85EE115A9C57A84865D7672A432 
B7130AODOFCB57323806A492A845BBB 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized 
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as 
described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 
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Docket No.: ll 1552.8016.US07 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
Benjamin E. Merritt et al. 

Application No.: 18/598,482 

Filed: March 7, 2024 

For: HEMOSTASIS VALVES AND METHODS OF 
USE 

Confirmation No.: 3249 

Art Unit: 3783 

Examiner: Quynh-Nhu Hoang Vu 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

In the Notice of Allowability mailed July 26, 2024, the Examiner allowed claims 1-30. 

The Applicant acknowledges the Examiner's statements of Reasons for Allowance of the above­

referenced patent application and agrees that the claimed subject matter is patentable. However, 

the Applicant takes no position regarding the Reasons for Allowance presented by the Examiner 

other than the positions the Applicant may have previously taken during prosecution. Therefore, 

the Examiner's Reasons for Allowance should not be attributed to the Applicant as an indication 

of the basis for the Applicant's belief that the claims are patentable. Furthermore, the Applicant 

respectfully asserts that there may also be additional reasons for patentability of the claimed 

subject matter not explicitly stated in this record and the Applicant does not waive its rights to 

such arguments by not further addressing such reasons herein. 

-1-

168774993.1 
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Application No.: 18/598,482 
Comments on Statement of Reasons for Allowance 

Dated: September 9, 2024 

168774993.1 

Docket No.: ll 1552.8016.US07 

Respectfully submitted, 

By _/Matthew S. Williams/ __ _ 
Matthew S. Williams 
Registration No.: 77,516 

Perkins Coie LLP 
P.O. Box 1247 
Seattle, WA 98111-1247 
Phone: (206) 359-3343 
Fax: (206) 359-7198 

Attorneys for Applicant 

-2-
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1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 

P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC PAYMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME 

18/598,482 09/09/2024 11 :35:30 AM Z ET 

Title of Invention 

HEMOSTASIS VALVES AND METHODS OF USE 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

CONFIRMATION# 3249 

PATENT CENTER# 67093710 

CUSTOMER # 25096 

CORRESPONDENCE 
ADDRESS 

Payment Information 

PAYMENT METHOD 
CARD/ 5111 

PAYMENT TRANSACTION ID 
E202499B36269104 

FEE CODE 

1501 

DESCRIPTION 

UTILITY ISSUE FEE 

ITEM PRICE($) 

1200.00 

ATTORNEY DOCKET# 

111552.8016.US0? 

PATENT# -

FILED BY JiYoung Anderson 

AUTHORIZED BY Matthew Williams 

FILING DATE 03/07/2024 

FIRST NAMED Benjamin E. Merritt 
INVENTOR 

PAYMENT AUTHORIZED BY 
JiYoung Anderson 

QUANTITY 

TOTAL 
AMOUNT: 

ITEM TOT AL($) 

1200.00 

$1,200.00 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized 
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as 
described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
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Page 2 of 2 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

25096 7590 07/26/2024 

PERKINS COIE LLP - SEA General 
PATENT-SEA 
P.O. BOX 1247 
SEATTLE, WA 98111-1247 

APPLICATION NO. FILING DATE 

18/598,482 03/07/2024 

FIRST NAMED INVENTOR 

Benjamin E. Merritt 

TITLE OF INVENTION: HEMOSTASIS VALVES AND METHODS OF USE 

EXAMINER 

VU, QUYNH-NHU HOANG 

ART UNIT PAPER NUMBER 

3783 

DATE MAILED: 07/26/2024 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

111552.8016.US07 3249 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 10/28/2024 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C.151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part Bis filed, a request to reapply a previously paid issue fee must be 
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system. 

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 
Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 
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PATENT-SEA 
P.O. BOX 1247 
SEATTLE, WA 98111-1247 

APPLICATION NO. FILING DATE 
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Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the 
USPTO via the USPTO patent electronic filing system or by facsimile to (571) 
273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Benjamin E. Merritt l l 1552.8016.US07 3249 

TITLE OF INVENTION: HEMOSTASIS VALVES AND METHODS OF USE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 
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EXAMINER ART UNIT 

VU, QUYNH-NHU HOANG 3783 

I. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AW122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AW47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

604-167030 

2. For printing on the patent front page, list 
(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 10/28/2024 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: DissueFee □Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via the USPTO patent electronic filing system O Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (11/23) Approved for use through 03/31/2026 
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Date ____________________ _ 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



-15-

UNITED STATES PATENT AND TRADEMARK OFFICE 
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PATENT-SEA 
P.O. BOX 1247 
SEATTLE, WA 98111-1247 

FIRST NAMED INVENTOR 

Benjamin E. Merritt 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

111552.8016.US07 3249 

EXAMINER 

VU, QUYNH-NHU HOANG 

ART UNIT PAPER NUMBER 

3783 

DATE MAILED: 07/26/2024 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination ( or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at ( 571 )-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 199 5, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. The United States Patent and Trademark 
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO's system of 
records is used to manage all applicant and owner information including name, citizenship, residence, post office 
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/ 
owner's activities in connection with the invention for which a patent is sought or has been granted. The applicable 
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent 
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). 

https ://ww1.vg_ovlnJo._gov/conten1Jpkg/FR--20_l_3_ -03 -29!pdtJ20 [_3--0 734 lJKlf 

Routine uses of the information in this record may include disclosure to: 

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law; 

2) a federal, state, local, or international agency, in response to its request; 

3) a contractor of the USPTO having need for the information in order to perform a contract; 

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires 
disclosure of the record; 

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the 
individual has requested the Member's assistance with respect to the subject matter of the record; 

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to 
opposing counsel in the course of settlement negotiations; 

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records 
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations 
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make 
determinations about individuals; 

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)); 

9) the Office of Personnel Management (OPM) for personnel research purposes; and 

IO)the Office of Management and Budget (0MB) for legislative coordination and clearance. 

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine 
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration 
of the patent. 
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Notice of Allowability 

Application No. 
18/598,482 
Examiner 
QUYNH-NHU H VU 

Applicant(s) 
Merritt et al. 
Art Unit I AIA (FITF) Status 
3783 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to 07/01/24. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are 1-30. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. 0 Notice of References Cited (PT0-892) 5. 0 Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. 0 Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. __ . 

/QUYNH-NHU H. VU/ 
Primary Examiner, Art Unit 3783 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20240710 
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Application/Control Number: 18/598,482 
Art Unit: 3783 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

EXAMINER'S AMENDMENT 

Page 2 

An examiner's amendment to the record appears below. Should the changes and/or additions be 

unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure 

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee. 

The application has been amended as follows: 

Election/Restrictions 

Claims 1-14 are allowable. The restriction requirement Groups 1-111, as set forth in the Office 

action mailed on 05/08/24, has been reconsidered in view of the allowability of claims to the elected 

invention pursuant to MPEP § 821.04(a). The restriction requirement is hereby withdrawn as to any 

claim that requires all the limitations of an allowable claim. Specifically, the restriction requirement of 

05/08/24 is withdrawn. Claims 15-30, directed to Groups 11-111 no longer withdrawn from consideration 

because the claim(s) requires all the limitations of an allowable claim. 

In view of the above noted withdrawal of the restriction requirement, applicant is advised that if 

any claim presented in a divisional application is anticipated by, or includes all the limitations of, a claim 

that is allowable in the present application, such claim may be subject to provisional statutory and/or 

nonstatutory double patenting rejections over the claims of the instant application. 

Once a restriction requirement is withdrawn, the provisions of 35 U.S.C. 121 are no longer 

applicable. See In re Ziegler, 443 F.2d 1211, 1215, 170 USPQ 129, 131-32 (CCPA 1971 ). See also 

MPEP § 804.01. 

Allowable Subject Matter 

Claims 1-30 are allowed. 
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Application/Control Number: 18/598,482 
Art Unit: 3783 

Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: 

Page 3 

Regarding claim 1, the claim in this application have been allowed because the prior art of 

record fails to disclose either single or in combination the claimed a valve assembly including: a pair of 

actuators movable from a first position to a second position, wherein the first filament includes a first 

portion operably acted upon by a first one of the actuators and a second portion operably acted upon by a 

second one of the actuators; the second filament includes a first portion operably acted upon by the first 

one of the actuators and a second portion operably acted upon by the second one of the actuators; in the 

first position, the actuators are positioned to tension the first filament and the second filament thereby 

decreasing a dimension of the first loop and a dimension of the second loop to constrict the lumen of the 

tubular member; in the second position, the actuators are positioned to loosen the first filament and the 

second filament thereby permitting the tubular member to expand against the first loop and the second 

loop to increase the dimension of the first loop and the dimension of the second loop to at least partially 

open the lumen of the tubular member; and the actuators are biased to the first position. 

Regarding claim 15, the claim in this application have been allowed because the prior art of 

record fails to disclose either single or in combination the claimed a valve assembly including: a first 

filament configured in a first loop completely around the tubular member and having a first portion 

extending from the first loop toward the first actuator and a second portion extending from the first loop 

toward the second actuator; and a second filament configured in a second loop completely around the 

tubular member and having a first portion extending from the second loop toward the first actuator and a 

second portion extending from the second loop toward the second actuator; wherein the first actuator and 

the second actuator are biased away from one another to elastically deform the tubular member to the 

first position by (a) increasing a tension in the first filament to decrease a dimension of the first loop and 

(b) increasing a tension in the second filament to decrease a dimension of the second loop; and the first 

actuator and the second actuator are movable toward one another to permit the tubular member to return 

to the second position by (a) decreasing the tension in the first filament and (b) decreasing the tension in 

the second filament. 



-20-

Application/Control Number: 18/598,482 
Art Unit: 3783 

Page 4 

Regarding claim 23, the claim in this application have been allowed because the prior art of 

record fails to disclose either single or in combination the claimed a valve assembly including: a first 

filament extending in a first loop around the tubular member; a second filament extending in a second 

loop around the tubular member; and a pair of actuators biased to circumferentially constrict the first loop 

and the second loop to elastically deform the tubular member to a first position in which the lumen is 

constricted, wherein at least one the actuators is movable to decrease a level of tension in the first 

filament and a level of tension in the second filament to permit the tubular member to expand against the 

first loop and the second loop to a second position in which the lumen of the tubular member is at least 

partially open. 

The closet prior art of record is Hartley (US 2003/0116731 ), Wong et al. (US 2011 /0144592), Eller 

(US 2015/0305859), however these references do not disclose the device as claimed or described above. 

Prior art Harley: 

Harley discloses a valve assembly comprising: a tubular member 4 defining a lumen; a first 

filament 20 extending in a first loop around the tubular member, wherein the first filament is flexible; an 

actuator 12 movable from a first position (Fig. 4) to a second position (Fig. 3); a first filament includes a 

first portion operably acted upon by a first one actuator 12; wherein the first position, the actuator is 

positioned to tension the first filament; whereby a dimension of the first loop (in Fig. 4); wherein the 

second position (the actuator being rotated, see arrows in Fig. 5), the actuator is positioned to loosen the 

first filament thereby permitting the tubular member to expand against the first loop to increase the 

dimension of the first loop. 

Harley fails to disclose that the actuator is as a pair of actuators; a second filament. Therefore, 

Harley fails to disclose the limitations as mentioned in the claims 1, 15 & 23 above. 

Prior art Wong 

Wong discloses a valve assembly comprising: a tubular member 9 defining a lumen, in Fig. 1; 

a pair of actuators 17/17d (see Figs. 10-11) movable first a first position (Fig. 11) to a second 

position (Fig. 10); in the first position, the actuators are positioned to tension, thereby constrict the lumen 
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Application/Control Number: 18/598,482 
Art Unit: 3783 

of the tubular member, Fig. 11; the second position, the actuators are positioned to loosen, thereby 

permitting the tubular member to expand, see Fig. 10. 

Wong fails to disclose the limitations as discussed in the claims 1, 15 & 23 above. 

Prior art Eller 

Eller discloses a valve assembly comprising: 

Page 5 

A tubular member being attached to a handle 18; a first filament 22 extending in a first loop 

around the tubular member, see Figs. 9A-9C, wherein the first filament is flexible; a second filament 24 

(or 26) extending in a second loop around the tubular member, wherein the second filament is flexible, an 

actuator 18 movable first a first position (being rotated, see arrow 159, in Figs. 1, 1 0C) to a second 

position (Fig. 9A-9B, 1 0A-1 OB); a first filament includes a first portion operably acted upon by the 

actuator; a second filament 24/26 includes a first portion operably acted upon the actuator, in the first 

position the actuator is positioned to tension the first filament and the second filament thereby decreasing 

a dimension of the first loop and second loop to constrict the lumen of the tubular member, see Figs. 9C 

& 1 0C; in the second position, the actuator is positioned to loosen the first filament and the second 

filament thereby permitting the tubular member to expand against the first loop and the second loop to 

increase the dimension of the first loop and the dimension of the second loop to at least partially open the 

lumen of the tubular member, Figs. 9A-9B; 1 0A-1 OB. 

Eller fails to disclose that the actuator is as a pair of the actuator. Therefore Eller fails to disclose 

the claimed limitations as mentioned in the claims 1, 15 & 23 above. 

Any comments considered necessary by applicant must be submitted no later than the payment 

of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such 

submissions should be clearly labeled "Comments on Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to QUYNH-NHU HOANG VU whose telephone number is (571 )272-3228. The examiner can 
normally be reached on M-F 7:30 am-4:00 pm. 
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Examiner interviews are available via telephone, in-person, and video conferencing using a 
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Michael Tsai can be reached on 571-270-5246. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-
1000. 

/Quynh-Nhu H. Vu/ 
Quynh-Nhu H Vu 
Primary Examiner, Art Unit 3783 
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(reinforc$5) FPRS; EPO; JPO) 

L16 2795 L 12 and (valve) (US-PGPUB; USPAT; OR ON 
FPRS; EPO; JPO) 

L17 0 L 12 and (hemostic adj (US-PGPUB; USPAT; OR ON 
valve) FPRS; EPO; JPO) 

L18 411 L 12 and (hemostatic adj (US-PGPUB; USPAT; OR ON 
valve) FPRS; EPO; JPO) 

L19 1 ("7172580").PN. (US-PGPUB; USPAT; OR OFF 
FPRS; EPO; JPO) 

L22 115 ("20010042927 I (US-PGPUB; USPAT; OR ON 
"20020026207" USOCR) 
"20020156432" 
"20030195541" 
"20040059297" 
"20040106942" 
"20040111060" 
"20040162531" 
"20040215209" 
"20040230161" 
"20040260244" 
"20050033342" 
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2020/06/10 
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2020/06/10 
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2020/06/10 
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2020/06/10 
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"20050065543" 
"20050070943" 
"20050077688" 
"20050077689" 
"20050107816" 
"20050131349" 
"20050251191" 
"20050288622" 
"20050288634" 
"20060211992" 
"20060217665" 
"20060229654" 
"20060229655" 
"20070088277" 
"20070185453" 
"20070255218" 
"200802494 75" 
"20090082735" 
"3712298" "3845766" 
"4265694" "4924923" 
"4929235" "5104382" 
"5114407" "5127626" 
"5141498" "5174613" 
"5180373" "5197955" 
"5203773" "5209737" 
"5256147" "5261891" 
"5267965" "5269763" 
"5295993" "5304143" 
"5308336" "5314417" 
"5318585" "5330437" 
"5338305" "5342315" 
"5342382" "5356421" 
"5385553" "5387197" 
"5399167" "5405328" 
"5441041" "5462532" 
"5467762" "5474539" 
"5476475" "5486190" 
"5522833" "5534009" 
"5569160" "5569292" 
"5584850" "5609604" 
"5618297" "5626598" 
"5658236" "5662615" 
"5669885" "5685854" 
"5690663" "5690664" 
"5709671" "5752938" 
"5776112" "5782812" 
"5792113" "5803919" 
"5807338" "5817061" 
"5851216" "5860996" 
"5865807" "5879332" 
"5895377" "5904699" 
"5906595" "5916232" 
"5947930" "5980493" 
"5989224" "5997510" 
"6004326" "6197041" 
"6319266" "6497716" 
"6551282" "6685630" 
"6702787" "7169130" 
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-81-

"7390317" I 
"7731694").PN. OR 
("8137318").URPN. 

L23 255 ("0729423" I "3086797" (US-PGPUB; USPAT; OR ON 
I "3197173" I "3438607" USOCR) 
I "3920215" I "3977400" 
I "4149535" I "4231400" 
I "4243034" I "4324239" 
I "4378013" I "4473369" 
I "4496348" I "4634421" 
I "4723550" 1 "4786028" 
I "4839471" I "4960259" 
I "4978341" I 
"5009643").PN. OR 
("5127626").U RPN. 

L24 2 ("20120138832").PN. (US-PGPUB; USPAT; OR OFF 
FPRS; EPO; JPO) 

L25 2 16/117519 and (US-PGPUB; USPAT; OR ON 
(pressure with different) FPRS; EPO; JPO) 

L26 1 16/117519 and (US-PGPUB; USPAT; OR ON 
(vacuum adj pressure) FPRS; EPO; JPO) 

L27 2 16/117519 and (US-PGPUB; USPAT; OR ON 
(vacuum) FPRS; EPO; JPO) 

L28 1 16/117519 and (US-PGPUB; USPAT; OR ON 
(filament) FPRS; EPO; JPO) 

L29 1 ("20150305859"). PN. (US-PGPUB; USPAT; OR OFF 
FPRS; EPO; JPO) 

L30 2 16/117519 and vacuum (US-PGPUB; USPAT; OR ON 
FPRS; EPO; JPO) 

L31 1 ("20120310166").PN. (US-PGPUB; USPAT; OR OFF 
FPRS; EPO; JPO) 

L32 1 ("7172580").PN. (US-PGPUB; USPAT; OR OFF 
FPRS; EPO; JPO) 

L33 14 (compliant adj polymer) (US-PGPUB; USPAT; OR ON 
with (silicon adj rubber) FPRS; EPO; JPO) 

L34 57 (compliant adj polymer) (US-PGPUB; USPAT; OR ON 
with (silicone adj FPRS; EPO; JPO) 
rubber) 

L35 57 L34 not L33 (US-PGPUB; USPAT; OR ON 
FPRS; EPO; JPO) 

L36 179 ((benjamin near Merritt) (US-PGPUB; USPAT; OR ON 
or (John near Thress) FPRS; EPO; JPO) 
or(Paul near 
Lubock)).in. and valve 

L37 2 L36 and (reinforcement) (US-PGPUB; USPAT; OR ON 
and (filament) FPRS; EPO; JPO) 

L38 4 L36 and (reinforcement) (US-PGPUB; USPAT; OR ON 
and (tension$4) FPRS; EPO; JPO) 

L39 1 16/117519 and uniform (US-PGPUB; USPAT; OR ON 
FPRS; EPO; JPO) 

L40 1 ("20180193043").PN. (US-PGPUB; USPAT; OR OFF 
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-82-

FPRS; EPO; JPO) 

L41 1114 (hemostatic adj valve) (US-PGPUB; USPAT; OR ON 
and (filament or thread FPRS; EPO; JPO) 
or string) and (bias or 
spring) 

L42 943 L41 and (US-PGPUB; USPAT; OR ON 
(@ad<"20170906") FPRS; EPO; JPO) 

L43 1305 ((pinch adj valve) or (US-PGPUB; USPAT; OR ON 
(hemestatic with seal)) FPRS; EPO; JPO) 
and (filament or thread 
or string) and (bias or 
spring) and 
(@ad<"20170906") 

L44 1304 L43 not L42 (US-PGPUB; USPAT; OR ON 
FPRS; EPO; JPO) 

L45 4 ("3830462" I (US-PGPUB; USPAT; OR ON 
"7168444").PN. OR USOCR) 
("7775501 ").URPN. 

L46 37 ("10098651"1"10238406 (US-PGPUB; USPAT) OR ON 
"1"20010051810"1"2002 
0156457"1"2003011673 
1 "1"20040039412"1"200 
40199202"1"200502831 
86"1"20060247500"1"20 
080262528"1"20080300 
466"1"20090281525"1"2 
0110144592"1"2012005 
9356"1"20130092012"1" 
20140276403"1"201501 
33990"1"20150305859"1 
"20170037548"1"20170 
058623"1"20170233908 
"1"20180105963"1"2018 
0296240"1"2018034433 
9"1"20180361116"1"201 
90046219"1"201900704 
01 "1"2846179"1"389216 
1 "1"4034642"1"4287808" 
1"4523738"1"4551862"1" 
4978341 "1"5360417"1"8 
715314"I"9844387").PN 

L52 2 ("20190046219").PN. (US-PGPUB; USPAT; OR OFF 
FPRS; EPO; JPO) 

L53 3 (("20140371779") or (US-PGPUB; USPAT; OR OFF 
("20180064454")).PN. FPRS; EPO; JPO) 

L54 2 ("11000682").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L55 333 ("2846179" I "3088363" (US-PGPUB; USPAT; OR ON 
I "3197173" I "3435826" USOCR) 
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"3892161" "3923065" 
"4030503" "4034642" 
"4287808" "4393872" 
"4523738" "4551862" 
"4650466" "4873978" 
"4883458" "4890611" 
"4960259" "4978341" 
"5011488" "5059178" 
"5102415" "5127626" 
"5129910" "5192286" 
"5192290" "5360417" 
"5370653" "5476450" 
"5490859" "5591137" 
"5746758" "5749858" 
"5766191" "5782817" 
"5827229" "5827304" 
"5868708" "5873866" 
"5873882" "5876414" 
"5882329" "5911710" 
"5972019" "5974938" 
"5989233" "5993483" 
"6066149" "6221006" 
"6228060" "6238412" 
"6254571" "6258115" 
"6306163" "6350271" 
"6364895" "6368339" 
"6383205" "6413235" 
"6423032" "6440148" 
"6454741" "6454775" 
"6458103" "6458139" 
"6511492" "6514273" 
"6530935" "6530939" 
"6544279" "6551342" 
"6589263" "6596011" 
"6602271" "6605074" 
"6605102" "6623460" 
"6635070" "6645222" 
"6660013" "6663650" 
"6685722" "6692504" 
"6699260" "6755847" 
"6767353" "6800080" 
"6824553" "6939361" 
"6960222" "7004954" 
"7036707" "7041084" 
"7052500" "7056328" 
"7069835" "7094249" 
"7179273" "7220269" 
"7232432" "7244243" 
"7285126" "7306618" 
"7320698" "7323002" 
"7331980" "7534234" 
"7578830" "7621870" 
"7674247" "7691121" 
"7695458" "7763010" 
"7766934" "7775501" 
"7905877" "7905896" 
"7938809" "7938820" 
"7967790" "7976511" 
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-84-

"7993302" I "7993363" 
"8043313" I "8052640" 
"8066757" I "8070791" 
"8075510" I "8088140" 
"8100935" I "8109962" 
"8118829" I "8197493" 
"8246641" I "8261648" 
"8267897" I "8298257" 
"8317748" I "8337450" 
"RE43902" I 
8357178" "8361104" 

"8409215" "8486105" 
"8491539" "8512352" 
"8535334" "8545526" 
"8568432" "8574262" 
"8579915" "8585713" 
"8696622" "8715314" 
"8771289" "8777893" 
"8784434" "8784441" 
"8795305" "8795345" 
"8801748" "8814927" 
"8820207" "8826791" 
"8828044" "8833224" 
"8845621" "8852205" 
"8852226" "8932319" 
"8939991" "8945143" 
"8945172" "8968330" 
"8992504" "9005172" 
"9101382" "9149609" 
"9161766" "9204887" 
"9259237" "9283066" 
"9408620" "9439664" 
"9439751" "9456834" 
"9463036" "9526864" 
"9526865" "9566424" 
"9579116" "9616213" 
"9636206" "9700332" 
"9717519" "9744024" 
"9757137" "9844386" 
"9844387" "9999493" 
"10004531 I 
"10045790 I 
"10098651" I 
"10238406" I 
"10335186" I 
"10342571" I 
"10349960" I 
"20010004699" I 
"20010041909" I 
"20010051810" I 
"20020111648" I 
"20020120277" I 
"20020147458" I 
"20020156457" I 
"20030114875" I 
"20030116731" I 
"20030125663" I 
"20030135230" I 
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-85-

"20030153973" 
"20040039412" 
"20040073243" 
"20040199202" 
"20050038468" 
"20050119668" 
"20050283186" 
"2006004 7286" 
"20060100662" 
"20060247500" 
"20060253145" 
"20060282111" 
"20070038225" 
"20070112374" 
"20070118165" 
"20070161963" 
"20070179513" 
"20070191866" 
"20070198028" 
"20070208361" 
"20070208367" 
"20070213753" 
"20070255252" 
"20080015541" 
"20080088055" 
"20080157017" 
"20080167678" 
"20080228209" 
"20080234 722" 
"20080262528" 
"20080269798" 
"20080300466" 
"20090018566" 
"20090054918" 
"20090062841" 
"20090160112" 
"20090163846" 
"20090182362" 
"20090281525" 
"20090292307" 
"20100087850" 
"20100114113" 
"20100121312" 
"201 00204 712" 
"20100249815" 
"20100318178" 
"20110054405" 
"20110060212" 
"20110144592" 
"20110152993" 
"20110190806" 
"20110213290" 
"20110213403" 
"20110224707" 
"20110245807" 
"20110251629" 
"20110264133" 
"20110319917" 
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-86-

"20120059356" 
"20120089216" 
"20120101480" 
"2012010151 O" 
"20120138832" 
"20120143239" 
"20120165919" 
"20120179181" 
"20120232655" 
"20120271231" 
"20120310166" 
"20130092012" 
"20130184703" 
"20140005713" 
"20140025048" 
"20140276403" 
"201403 71779" 
"20150018860" 
"20150133990" 
"20150196744" 
"20150238207" 
"20150265299" 
"20150305756" 
"20150305859" 
"20150352325" 
"20150360001" 
"2015037 4391" 
"20160113666" 
"20160143721" 
"20160262790" 
"20160277276" 
"20170037548" 
"20170058623" 
"20170105745" 
"20170112513" 
"20170112514" 
"20170189041" 
"20170233908" 
"20170265878" 
"20170325839" 
"20180064454" 
"20180092652" 
"20180105963" 
"20180125512" 
"20180193043 II 
"20180256178" 
"20180296240" 
"20180344339" 
"20180361116" 
"20190000492" 
"20190046219" 
"20190070401" 
"20190150959" 
"20190231373").pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

L56 3 16/117519AND (US-PGPUB; USPAT; OR ON 
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(constricting ADJ FPRS; EPO; JPO) 
mechanism) 

L57 21 (" 1100682") .pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L58 2 ("11000682").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L59 0 ("201403 717779") .pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L60 1 ("20140371779").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L61 333 ("2846179" "3088363" (US-PGPUB; USPAT; OR ON 
"3197173" "3435826" USOCR) 
"3892161" "3923065" 
"4030503" "4034642" 
"4287808" "4393872" 
"4523738" "4551862" 
"4650466" "4873978" 
"4883458" "4890611" 
"4960259" "4978341" 
"5011488" "5059178" 
"5102415" "5127626" 
"5129910" "5192286" 
"5192290" "5360417" 
"5370653" "5476450" 
"5490859" "5591137" 
"5746758" "5749858" 
"5766191" "5782817" 
"5827229" "5827304" 
"5868708" "5873866" 
"5873882" "5876414" 
"5882329" "5911710" 
"5972019" "5974938" 
"5989233" "5993483" 
"6066149" "6221006" 
"6228060" "6238412" 
"6254571" "6258115" 
"6306163" "6350271" 
"6364895" "6368339" 
"6383205" "6413235" 
"6423032" "6440148" 
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"6454741" "6454775" 
"6458103" "6458139" 
"6511492" "6514273" 
"6530935" "6530939" 
"6544279" "6551342" 
"6589263" "6596011" 
"6602271" "6605074" 
"6605102" "6623460" 
"6635070" "6645222" 
"6660013" "6663650" 
"6685722" "6692504" 
"6699260" "6755847" 
"6767353" "6800080" 
"6824553" "6939361" 
"6960222" "7004954" 
"7036707" "7041084" 
"7052500" "7056328" 
"7069835" "7094249" 
"7179273" "7220269" 
"7232432" "7244243" 
"7285126" "7306618" 
"7320698" "7323002" 
"7331980" "7534234" 
"7578830" "7621870" 
"7674247" "7691121" 
"7695458" "7763010" 
"7766934" "7775501" 
"7905877" "7905896" 
"7938809" "7938820" 
"7967790" "7976511" 
"7993302" "7993363" 
"8043313" "8052640" 
"8066757" "8070791" 
"8075510" "8088140" 
"8100935" "8109962" 
"8118829" "8197493" 
"8246641" "8261648" 
"8267897" "8298257" 
"8317748" "8337450" 
"RE43902" I 
8357178" "8361104" 

"8409215" "8486105" 
"8491539" "8512352" 
"8535334" "8545526" 
"8568432" "8574262" 
"8579915" "8585713" 
"8696622" "8715314" 
"8771289" "8777893" 
"8784434" "8784441" 
"8795305" "8795345" 
"8801748" "8814927" 
"8820207" "8826791" 
"8828044" "8833224" 
"8845621" "8852205" 
"8852226" "8932319" 
"8939991" "8945143" 
"8945172" "8968330" 
"8992504" "9005172" 
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"9101382" "9149609" 
"9161766" "9204887" 
"9259237" "9283066" 
"9408620" "9439664" 
"9439751" "9456834" 
"9463036" "9526864" 
"9526865" "9566424" 
"9579116" "9616213" 
"9636206" "9700332" 
"9717519" "9744024" 
"9757137" "9844386" 
"9844387" "9999493" 
"10004531 I 
"10045790 I 
"10098651" I 
"10238406" I 
"10335186" I 
"10342571" I 
"10349960" I 
"20010004699" 
"20010041909" 
"2001005181 0" 
"20020111648" 
"20020120277" 
"2002014 7 458" 
"20020156457" 
"20030114875" 
"20030116731" 
"20030125663" 
"20030135230" 
"20030153973" 
"20040039412" 
"20040073243" 
"20040199202" 
"20050038468" 
"20050119668" 
"20050283186" 
"2006004 7286" 
"20060100662" 
"20060247500" 
"20060253145" 
"20060282111" 
"20070038225" 
"20070112374" 
"20070118165" 
"20070161963" 
"20070179513" 
"20070191866" 
"20070198028" 
"20070208361" 
"20070208367" 
"20070213753" 
"20070255252" 
"20080015541" 
"20080088055" 
"20080157017" 
"20080167678" 
"20080228209" 
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-90-

"20080234 722" 
"20080262528" 
"20080269798" 
"20080300466" 
"20090018566" 
"20090054918" 
"20090062841" 
"20090160112" 
"20090163846" 
"20090182362" 
"20090281525" 
"20090292307" 
"20100087850" 
"20100114113" 
"20100121312" 
"201 00204 712" 
"20100249815" 
"20100318178" 
"20110054405" 
"20110060212" 
"20110144592" 
"20110152993" 
"20110190806" 
"20110213290" 
"20110213403" 
"20110224707" 
"20110245807" 
"20110251629" 
"20110264133" 
"20110319917" 
"20120059356" 
"20120089216" 
"20120101480" 
"2012010151 0" 
"20120138832" 
"20120143239" 
"20120165919" 
"20120179181" 
"20120232655" 
"20120271231" 
"20120310166" 
"20130092012" 
"20130184703" 
"20140005713" 
"20140025048" 
"20140276403" 
"201403 71779" 
"20150018860" 
"20150133990" 
"20150196744" 
"20150238207" 
"20150265299" 
"20150305756" 
"20150305859" 
"20150352325" 
"20150360001" 
"2015037 4391" 
"20160113666" 
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-91-

"20160143721" 
"20160262790" 
"20160277276" 
"20170037548" 
"20170058623" 
"20170105745" 
"20170112513" 
"20170112514" 
"20170189041" 
"20170233908" 
"20170265878" 
"20170325839" 
"20180064454" 
"20180092652" 
"20180105963" 
"20180125512" 
"20180193043 II 
"20180256178" 
"20180296240" 
"20180344339" 
"20180361116" 
"20190000492" 
"20190046219" 
"20190070401" 
"20190150959" 
"20190231373").pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

L62 105 ("1170208" I "17 41526" (US-PGPUB; USPAT; OR ON 
I "2217718" I "2269401" USOCR) 
I "3675657" I "4118805" 
I "4256094" I "4399809" 
I "4401107").pn. OR 
("4551862").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

L63 19 ("2003/0116731 ").urpn. (US-PGPUB; USPAT; OR ON 
AND(PGPBIUSPTI USOCR) 
USOC).dbnm. 

L64 1 17/705189 (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L65 1 ("20110144592").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L66 12 "7775501" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
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-92-

FPRS; EPO; JPO) 

L67 5183 ( (A61 M2039/062 OR (US-PGPUB; USPAT; OR ON 
A61 M2039/0673 OR FIT (AP, AT, AU, CA, 
A61 M39/0613).cpc.) CH, CN, DD, DE, EA, 
AND EP, ES, FR, GB, JP, 
(@ad<"20170906") KR, OA, RU, SU, WO); 

FPRS; EPO; JPO) 

L68 4288 L67 AND (valve OR (US-PGPUB; USPAT; OR ON 
seal) FIT (AP, AT, AU, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L69 1185 L68 AND (string OR (US-PGPUB; USPAT; OR ON 
thread OR filament) FIT (AP, AT, AU, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L70 474 L69 AND (button OR (US-PGPUB; USPAT; OR ON 
actuator) FIT (AP, AT, AU, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L72 2 10/309485 (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L73 1594 ( (F16K7/02 OR (US-PGPUB; USPAT; OR ON 
F16K7/08 OR FIT (AU, AP, AT, CA, 
F16K7/04).cpc.) AND CH, CN, DD, DE, EA, 
(@ad<"20170906") EP, ES, FR, GB, JP, 

KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L74 362 L73 AND (button OR (US-PGPUB; USPAT; OR ON 
actuator) FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L75 24 ("3383131" I "4094492" (US-PGPUB; USPAT; OR ON 
I "4540411" I "4570898" USOCR) 
I "5112324" I "5211370" 
I "5582165" I "5814026" 
I "6270053" 1 "6450989" 
I "6475135" I "7914492" 
I "7981086" 1 "8079973" 
I "8132783" I "8900168" 
1 "20040015177" I 

"20050131344" I 

"20070118021" I 

07/10/2024 12:27:14 PM 
Workspace: 16117519, 17226318, 17705189, 17865266, 17226318, 18142518, 18598482 Hemostasis Valve & methods of use 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2022/08/08 
01 :55 PM 

2022/08/08 
01 :55 PM 

2022/08/08 
01 :55 PM 

2022/08/08 
01 :56 PM 

2022/08/08 
02:04 PM 

2022/08/08 
02:05 PM 

2022/08/08 
02:05 PM 

2022/08/08 
02:08 PM 

Page 17 of 94 
QV 



-93-

"20070161956" I 
"20110022063" I 
"20140012235" I 
"20140330309").pn. OR 
("10183159").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

L76 250 ("20010004699" OR (US-PGPUB; USPAT) OR ON 
"20010041909" OR 
"20010051810" OR 
"20020022858" OR 
"20020026211" OR 
"20020032455" OR 
"20020095161" OR 
"20020095171" OR 
"20020111648" OR 
"20020120277" OR 
"20020147458" OR 
"20020156457" OR 
"20030083693" OR 
"20030100919" OR 
"20030114875" OR 
"20030116731" OR 
"20030125663" OR 
"20030135230" OR 
"20030135258" OR 
"20030153873" OR 
"20030153973" OR 
"20030168068" OR 
"20030176884" OR 
"20030191516" OR 
"20030208224" OR 
"20040039412" OR 
"20040068288" OR 
"20040073243" OR 
"20040098033" OR 
"20040133232" OR 
"20040138692" OR 
"20040167567" OR 
"20040199201" OR 
"20040199202" OR 
"20050033172" OR 
"20050038468" OR 
"20050055047" OR 
"20050085826" OR 
"20050085849" OR 
"20050119668" OR 
"20050177132" OR 
"20050187570" OR 
"20050283165" OR 
"20050283166" OR 
"20050283186" OR 
"20060020286" OR 
"20060042786" OR 
"20060047286" OR 
"20060089533" OR 
"20060100662" OR 
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-94-

"20060155305" OR 
"20060173525" OR 
"20060195137" OR 
"20060200221" OR 
"20060224177" OR 
"20060229645" OR 
"20060247500" OR 
"20060253145" OR 
"2006027687 4" OR 
"20060282111" OR 
"20060293696" OR 
"20070038225" OR 
"20070112374" OR 
"20070118165" OR 
"20070149996" OR 
"20070161963" OR 
"20070179513" OR 
"20070191866" OR 
"20070198028" OR 
"20070208361" OR 
"20070208367" OR 
"20070213753" OR 
"20070213765" OR 
"20070255252" OR 
"20070288054" OR 
"20080015541" OR 
"20080088055" OR 
"20080157017" OR 
"20080167678" OR 
"20080183136" OR 
"20080228209" OR 
"20080234722" OR 
"20080262528" OR 
"20080269798" OR 
"20080300466" OR 
"20090018566" OR 
"20090054918" OR 
"20090062841" OR 
"20090069828" OR 
"20090076417" OR 
"20090160112" OR 
"20090163846" OR 
"20090182362" OR 
"20090281525" OR 
"20090292307" OR 
"20090299393" OR 
"20100030256" OR 
"20100042136" OR 
"20100087844" OR 
"20100087850" OR 
"20100114113" OR 
"20100121312" OR 
"20100137846" OR 
"20100190156" OR 
"20100204712" OR 
"20100249815" OR 
"20100268264" OR 
"20100318178" OR 
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-95-

"20110034987" OR 
"20110054405" OR 
"20110060212" OR 
"20110118817" OR 
"20110125181" OR 
"20110144592" OR 
"20110152823" OR 
"20110152993" OR 
"20110160742" OR 
"20110160763" OR 
"20110190806" OR 
"20110196414" OR 
"20110213290" OR 
"20110213403" OR 
"20110224707" OR 
"20110245807" OR 
"20110251629" OR 
"20110264133" OR 
"20110265681" OR 
"20110288529" OR 
"20110288572" OR 
"20110319917" OR 
"20120059309" OR 
"20120059356" OR 
"20120083824" OR 
"20120083868" OR 
"20120089216" OR 
"20120101480" OR 
"20120101510" OR 
"20120138832" OR 
"20120143239" OR 
"20120165919" OR 
"20120179181" OR 
"20120197277" OR 
"20120232655" OR 
"20120271105" OR 
"20120271231" OR 
"20120277788" OR 
"20120310166" OR 
"20130030460" OR 
"20130046332" OR 
"20130066348" OR 
"20130092012" 0 R 
"20130096571" OR 
"20130102996" OR 
"20130116721" OR 
"20130144326" OR 
"20130165871" OR 
"20130184703" OR 
"20130197567" OR 
"20130226196" OR 
"20130289608" OR 
"20130317589" OR 
"20130345739" OR 
"20140005712" OR 
"20140005713" OR 
"20140005715" OR 
"20140005717" OR 
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-96-

"20140025048" OR 
"20140031856" OR 
"20140046133" OR 
"20140046243" OR 
"20140121672" OR 
"20140155830" OR 
"20140155908" OR 
"20140155980" OR 
"20140180397" OR 
"20140188143" OR 
"20140236219" OR 
"20140243882" OR 
"20140257253" OR 
"20140276403" OR 
"20140318354" OR 
"20140324091" OR 
"20140330286" OR 
"20140336691" OR 
"20140343593" OR 
"20140364896" OR 
"20140371779" OR 
"20150005781" OR 
"20150005792" OR 
"20150018859" OR 
"20150018860" OR 
"20150018929" OR 
"20150025555" OR 
"20150032144" OR 
"20150059908" OR 
"20150088190" 0 R 
"20150127035" OR 
"20150133990" OR 
"20150150672" OR 
"20150164523" OR 
"20150164666" OR 
"20150190155" OR 
"20150190156" OR 
"20150196380" OR 
"20150196744" OR 
"20150209058" OR 
"20150209165" OR 
"20150238207" OR 
"20150250578" OR 
"20150265299" OR 
"20150305756" OR 
"20150305859" OR 
"20150352325" OR 
"20150360001" OR 
"20150374391" OR 
"20160008014" OR 
"20160022293" OR 
"20160058540" OR 
"20160074627" OR 
"20160106448" OR 
"20160106449" 0 R 
"20160113663" OR 
"20160113664" OR 
"20160113665" OR 
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-97-

"20160113666" OR 
"20160143721" OR 
"20160206344" OR 
"20160228134" OR 
"20160262790" OR 
"20160287276" OR 
"20160367285" OR 
"20170014560" OR 
"20170037548" OR 
"20170042571" OR 
"20170058623" OR 
"20170079672" OR 
"20170086864" OR 
"20170100142" OR 
"20170105743" OR 
"20170105745" OR 
"20170112513" OR 
"20170112514" OR 
"20170189041" OR 
"20170233908" OR 
"20170265878" OR 
"20170303939" OR 
"20170303942" OR 
"20170303947" OR 
"20170303948" OR 
"20170325839").pn. 

L77 32 ("20170348014" OR (US-PGPUB; USPAT) OR ON 
"20180042624" OR 
"20180042626" OR 
"20180064453" OR 
"20180064454" OR 
"20180070968" OR 
"20180092652" OR 
"20180105963" OR 
"20180125512" OR 
"20180193043" OR 
"20180236205" OR 
"20180256178" OR 
"20180296240" OR 
"20180344339" OR 
"20180361116" OR 
"20190000492" OR 
"20190046219" 0 R 
"20190070401" OR 
"20190117244" OR 
"20190133622" OR 
"20190133623" OR 
"20190133624" OR 
"20190133625" OR 
"20190133626" OR 
"20190133627" OR 
"20190150959" OR 
"20190231373" OR 
"20190321071" OR 
"20190336148" OR 
"20200046368" OR 
"20210113224" OR 
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-98-

"20210186541 ").pn. 

L78 1263 ((Benjamin NEAR (US-PGPUB; USPAT; OR ON 
Merritt) OR (John FIT (AU, AP, AT, CA, 
NEAR Thress) OR CH, CN, DD, DE, EA, 
(Paul NEAR EP, ES, FR, GB, JP, 
Lubock)).in. KR, OA, RU, SU, WO); 

FPRS; EPO; JPO) 

L79 110 L78 AND (valve AND (US-PGPUB; USPAT; OR ON 
filament) FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L81 5 ("10309485").pn. (US-PGPUB; USPAT; OR ON 
FIT (AP, AT, AU, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L82 2 ("11000682").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L83 25 r1840967" I "1977504" (US-PGPUB; USPAT; OR ON 
I "2434835" I "2846179" USOCR) 
I "3329396" I "3572627" 
I "3897039" 1 "3994472" 
I "4007904" I "4095805" 
I "4310139" I "4372026" 
I "4447037" I "4449719" 
I "4452421" I "4458876" 
I "5116017" I "5273108" 
I "7845648" I 
"20140174754").pn. OR 
("10648268").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

L84 1 17/705189 (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L85 0 17 /865266 AND (slide (US-PGPUB; USPAT; OR ON 
OR slidable OR FIT (AU, AP, AT, CA, 
slidably) CH, CN, DD, DE, EA, 

EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L86 0 17/865266 (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
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-99-

EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L87 2 ("11000682").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L88 2 17/705189 (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L89 6 ("2016100252").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L90 3 ("20160100252").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L91 7 "20160100252" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L92 28 "2016100252" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L93 52 (Pattok NEAR Greg).in. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L94 92 "201200967 5" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L95 1524 (" 10004531"I"10010335 (US-PGPUB; USPAT; OR ON 
"1"10016266"1"1002875 FIT (AU, AP, AT, CA, 
9"1"10045790"1"100986 CH, CN, DD, DE, EA, 
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-100-

51"1"10130385"1"10226 EP, ES, FR, GB, JP, 
263"1"10238406"1"1027 KR, OA, RU, SU, WO); 
1864"1"10327883"1"103 FPRS; EPO; JPO) 
35186"1"10342571"1"10 
349960"1" 10383644"1" 1 
0524811"1"10588655"1" 
10695159"1"10709471 "I 
"10799331"1"10912577" 
1"11000682"1"11058445 
"1"11058451"1"1114757 
1"1"11154314"1"200100 
04699"1"20010041909"1 
"2001005181 0" 1"20020 
022858"1"20020022859 
"1"20020026211 "1"2002 
0032455"1"2002004945 
2"1"20020095161 "1"200 
20095171 "1"200201116 
48"1"20020120277"1"20 
020147 458"1"20020151 
918"1"20020156457"1"2 
0020161392"1"2002016 
947 4"1"20020173819"1" 
20020188276"1"200300 
83693"1"20030100919"1 
"20030114875"1"20030 
116731 "1"20030125663 
"1"20030135230"1"2003 
0135258"1"2003015387 
3"1"20030153973"1"200 
30168068"1"200301768 
84"1"20030191516"1"20 
030208224"1"20030216 
77 4"1"20040039412"1"2 
0040068288"1"2004007 
3243"1"20040098033"1" 
20040122359"1"200401 
33232"1"20040138525"1 
"20040138692" 1"20040 
167567"1"20040199201 
"1"20040199202"1"2004 
0260344"1"2004026727 
2"1"20050033172"1"200 
50038468"1"200500550 
4 7"1"20050085769"1"20 
050085826"1"20050085 
846"1"20050085849"1"2 
0050119668"1"2005017 
7132"1"20050187570"1" 
20050283165"1"200502 
83166"1"20050283186"1 
"20060020286"1"20060 
042786"1"2006004 7286 
"1"2006007 4401 "1"2006 
0089533"1"2006010066 
2"1"20060155305"1"200 
60173525"1"200601951 
37"1"20060200221 "1"20 
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-101-

060224177"1"20060229 
645"1"2006024 7500"1"2 
0060253145"1"2006027 
6874"1"20060282111"1" 
20060293696"1"200700 
38225"1"200700937 44"1 
"20070112374"1"20070 
118165"1"20070149996 
"1"20070161963"1"2007 
0179513"1"2007019186 
6"1"20070198028"1"200 
70208361 "1"200702083 
67"1"20070213753"1"20 
070213765"1"20070255 
252"1"20070288054"1"2 
0080015541 "1"2008008 
8055"1"20080157017"1" 
20080167678"1"200801 
83136"1"20080228209"1 
"20080234 722"1"20080 
262528"1"20080269798 
"1"20080300466"1"2009 
0018566"1"2009005491 
8"1"20090062841 "1"200 
90069828"1"200900764 
17"1"20090160112"1"20 
090163846"1"20090182 
362"1"20090192495"1"2 
0090281525"1"2009029 
2307"1"20090299393"1" 
20100016837"1"201000 
30256"1"20100042136"1 
"20100087844"1"20100 
087850"1"20100114113 
"1"20100121312"1"2010 
0137846"1"2010019015 
6"1"20100204712"1"201 
00249815"1"201002682 
64"1"20100318178"1"20 
11 003498 7" 1"20110054 
405"1"20110060212"1"2 
0110118817"1"2011012 
5181 "1"20110144592"1" 
20110152823"1"201101 
52993"1"20110160742"1 
"20110160763"1"20110 
190806"1"20110196414 
"1"20110213290"1"2011 
0213403"1"2011022470 
7"1"20110245807"1"201 
10251629"1"201102641 
33"1"20110265681 "1"20 
110288529"1"20110288 
572"1"20110319917"1"2 
0120059309"1"2012005 
9356"1"20120083824"1" 
20120083868"1"201200 
89216"1"20120101480"1 
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-102-

"20120101510"1"20120 
138832"1"20120143239 
"1"20120165919"1"2012 
0179181 "1"2012019727 
7"1"20120232655"1"201 
20271105"1"201202712 
31"1"20120277788"1"20 
120310166"1"20130030 
460"1"20130046332"1"2 
0130066348"1"2013009 
2012"I"20130096571 "I" 
20130102996"1"201301 
16708"I"20130116721 "I 
"20130126559"1"20130 
144326"1"20130165871 
"1"20130184703"1"2013 
0197 454"1"2013019756 
7"1"20130226196"1"201 
30289608"1"201303175 
89"1"20130345739"1"20 
140005712" 1"20140005 
713"1"20140005715"1"2 
0140005717"1"2014002 
5048"1"20140031856"1" 
20140046133"1"201400 
46243"1"20140121672"1 
"20140155830"1"20140 
155908"1"20140155980 
"1"20140180397"1"2014 
0188143"1"2014023621 
9"1"20140243882"1"201 
40257253"1"201402764 
03"1"20140303658"1"20 
140318354"1"20140324 
091 "1"20140330286"1"2 
0140336691"1"2014034 
3593"1"20140364896"1" 
20140371779"1"201500 
05781 "1"20150005792"1 
"20150018859"1"20150 
018860"1"20150018929 
"1"20150025555"1"2015 
0032144"1"2015005990 
8"1"20150088190"1"201 
50127035"1"201501339 
90"1"20150150672"1"20 
150164523"1"20150164 
666"1"20150190155"1"2 
0150190156"1"2015019 
6380"1"201501967 44"1" 
20150209058"1"201502 
09165"1"20150238207"1 
"20150250578"1"20150 
265299"1"20150305756 
"1"20150305859"1"2015 
0352325"1"2015036000 
1"1"20150374391 "1"201 
60008014"1"201600222 
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-103-

93"1"20160058540"1"20 
16007 4627"1"20160106 
448"1"20160106449"1"2 
0160113663"1"2016011 
3664"1"20160113665"1" 
20160113666"1"201601 
43721 "1"20160151605"1 
"20160206344"1"20160 
228134"1"20160262790 
"1"20160287276"1"2016 
0367285"1"2017001456 
0"1"20170037548"1"201 
70042571 "1"201700499 
42"1"20170058623"1"20 
170079672"1"20170086 
864"1"20170100142"1"2 
01701057 43"1"2017010 
5745"1"20170112513"1" 
20170112514"1"201701 
89041 "1"20170233908"1 
"20170265878"1"20170 
303939"1"20170303942 
"1"20170303947"1"2017 
0303948"1"2017032583 
9"1"20170348014"1"201 
80042624"1"201800426 
26"1"20180064453"1"20 
180064454"1"20180070 
968"1"20180092652"1"2 
0180105963"1"2018012 
5512"1"20180193043"1" 
20180236205"1"201802 
56178"1"20180296240"1 
"20180344339"1"20180 
361116"1"20190000492 
"1"20190046219"1"2019 
0070401"1"2019011724 
4"1"20190133622"1"201 
90133623"1"201901336 
24"1"20190133625"1"20 
190133626"1"20190133 
627"1"20190150959"1"2 
0190231373"1"2019032 
1071 "1"20190336148"1" 
20200046368"1"202001 
13412"1"20210113224"1 
"20210186541"1"20210 
290925"1"20210330344 
"1"202103 78694"1"2022 
0000505"1"2022000050 
6"1"20220000507"1"202 
20015798"1"202200228 
98"1"20220039815"1"20 
220125451"1"20220160 
381"1"20220160382" 1"2 
0220160383"1"2022021 
1992"1"20220240959"1" 
2846179"1"2955592"1"3 
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-104-

088363"1"3197173"1"34 
35826"1"3515137"1"389 
2161 "1"3923065"1"4030 
503"1"4034642"1"42223 
80"1"4243040"1"428780 
8"1"4324262"1"4393872" 
1"4469100"1"4523738"1" 
4551862"1"4604094"1"4 
643184"1"4646736"1"46 
50466"1"4 776337"1"4 79 
0812"1"4863440"1"4870 
953"1"4883458"1"48860 
62"1"4890611"1"489857 
5"1"4946440"1"4960259" 
1"4978341 "1"5059178"1" 
5100423"1"5127626"1"5 
129910"1"5135484"1"51 
54724"1"519227 4"1"519 
2286"1"5192290"1"5329 
923"1"5360417"1"53643 
45"1"5376101 "1"538388 
7"1"5389100"1"541977 4" 
1"5443443"1"5456667"1" 
54 76450"1"5490859"1"5 
496365"1"5527326"1"55 
49626"1"5591137"1"566 
2703"1"57 46758"1"57 49 
858"1"5769816"1"57828 
17"1"5800457"1"582722 
9"1"5846251 "1"5860938" 
1"5873866"1"5873882"1" 
5876414"1"5895406"1"5 
911710"1"5911733"1"59 
11754"1"5941869"1"594 
7985"1"5954737"1"5971 
938"1"5972019"1"597 49 
38"1"5989233"1"599348 
3"1"6030397"1"6066158" 
1"6068645"1"6126635"1" 
6142987"1"6146396"1"6 
146403"1"6152946"1"61 
56055"1"6159230"1"616 
5196"1"6168579"1"6179 
859"1"6221006"1"62280 
60"1"6238412"1"624507 
8"1"6245089"1"6254571" 
1"6258115"1"6264663"1" 
6306163 II 1"63225 72" 1"6 
350271 "1"6361545"1"63 
64895"1"6368339"1"638 
3205"1"6402771 "1"6413 
235"1"6423032"1"64321 
22"1"6458103"1"647523 
6"1"6485502"1"6508782" 
1"6511492"1"6514273"1" 
6530923"1"6530935"1"6 
544276"1"6544278"1"65 
44279"1"6551342"1"656 
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-105-

9181 "1"6575995"1"6589 
263"1"6596011 "1"66022 
71"1"6605074"1"660510 
2"1"6610077"1"6620148" 
1"6620179"1"6620182"1" 
6623460"1"6635068"1"6 
645222"1"6660013"1"66 
60014"1"6663650"1"669 
2504"1"6699260"1"6702 
830"1"6755847"1"67673 
53"1"6790204"1"680008 
0"1"6824545"1"6824550" 
I"6824553"I"6830561 "I" 
6846029" 1"6902540" 1"6 
939361 "1"6942682"1"69 
45977"1"6960222"1"700 
4954"1"7036707"1"7041 
084"1"7052500"1"70563 
28"1"7063707''1"706983 
5"1"7094249"1"7179273" 
1"7232432"1"7244243"1" 
7285126"1"7300458"1"7 
306618"1"7320698"1"73 
23002"1"7331980"1"753 
4234"1"7578830"1"7621 
870"1"7674247"1"76911 
21 "1"7695458"1"776301 
0"1"7766934"1"7775501" 
1"7780696"1"7905877"1" 
7905896"1"7938809"1"7 
938820"1"7967790"1"79 
76511"1"7993302"1"799 
3363"1"8043313"1"8052 
640"1"8057 496"1"80667 
57"1"8070769"1"807079 
1"1"8075510"1"8088140" 
1"8092486"1"8100935"1" 
8109962"1"8118829"1"8 
197 493"1"8246641 "1"82 
61648"1"8267897"1"829 
8257"1"83177 48"1"8337 
450"1"8357178"1"83611 
04"1"8409215"1"848610 
5"1"8491539"1"8512352" 
1"8535334"1"8545526"1" 
8568432"1"857 4262"1"8 
579915"1"8585713"1"86 
08754"1"8657867"1"869 
6622"1"8715314"1"8721 
714"1"8771289"1"87778 
93"1"8784441 "1"878444 
2"1"8795305"1"8795345" 
1"88017 48"1"8814927"1" 
8820207"1"8826791 ''1"8 
828044"1"8833224"1"88 
45621 "1"8852226"1"893 
9991"1"8945143"1"8945 
172"1"8956384"1"89925 
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-106-

04"1"9005172"1"902840 
1"1"9101382"1"9125683" 
1"9126016"1"9149609"1" 
9155552"1"9161766"1"9 
173668"1"9186487"1"92 
04887"1"9259237"1"928 
3066"1"93517 47"1"9358 
037"1"9439664"1"94397 
51 "1"9456834"1"946303 
5"1"9463036"1"9526864" 
1"9526865"1"9566424"1" 
9579116"1"9616213"1"9 
636206"1"9643035"1"97 
00332"1"9717514"1"971 
7519"1"97 44024"1"9757 
137"1"9844386"1"98443 
87"1"9848975"1"984901 
4"1"9962178"1"9999493" 
l"RE43902"). PN. 

L96 435 L95 AND (valve OR (US-PGPUB; USPAT; OR ON 
seal) FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L97 1 17/865266 (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L98 5994 ( (A61 M2039/0673 OR (US-PGPUB; USPAT; OR ON 
A61M39/0613 OR FIT (AU, AP, AT, CA, 
A61 M2039/062 OR CH, CN, DD, DE, EA, 
A61 M2039/0626).cpc.) EP, ES, FR, GB, JP, 
AND KR, OA, RU, SU, WO); 
(@ad<"20170906") FPRS; EPO; JPO) 

L99 5031 L98 AND (valve OR (US-PGPUB; USPAT; OR ON 
seal OR elastic) FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L 100 596 L99 AND (collapse OR (US-PGPUB; USPAT; OR ON 
collapsible) FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L 101 1464 L99 AND (bias OR (US-PGPUB; USPAT; OR ON 
spring) FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 
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-107-

L 102 295 L 100 NOT L 101 (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L 103 2 ("11000682").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L 104 4 ("5376101").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L 105 4 "2019246240" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L 106 10 "110652645" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L 107 9 ("5011488," (US-PGPUB; USPAT; OR ON 
"5800457") .pn. FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L 108 28 "2011213403" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L 109 4 ("2017 086864 "). pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L 110 18 "2017086864" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 
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-108-

L111 26 "2017086864," (US-PGPUB; USPAT; OR ON 
"2013226196" FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L112 7 "20170086864," (US-PGPUB; USPAT; OR ON 
"20130226196" FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L113 2 "201403 71779" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L114 3958 (hemostasis ADJ valve) (US-PGPUB; USPAT; OR ON 
AND spring AND FIT (AU, AP, AT, CA, 
(@ad<"20170906") CH, CN, DD, DE, EA, 

EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L115 3684 L114NOTL101 NOT (US-PGPUB; USPAT; OR ON 
L 100 FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L116 2516 L 114 AND (filament OR (US-PGPUB; USPAT; OR ON 
thread OR string) FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L117 134 L116NOTL115 (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L118 250 ("20010004699" OR (US-PGPUB; USPAT) OR ON 
"20010041909" OR 
"20010051810" OR 
"20020022858" OR 
"20020026211" OR 
"20020032455" OR 
"20020095161" OR 
"20020095171" OR 
"20020111648" OR 
"20020120277" OR 
"20020147458" OR 
"20020156457" OR 
"20030083693" OR 

07/10/2024 12:27:15 PM 
Workspace: 16117519, 17226318, 17705189, 17865266, 17226318, 18142518, 18598482 Hemostasis Valve & methods of use 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2022/11/07 
03:11 PM 

2022/11/07 
03:11 PM 

2022/11/07 
03:16 PM 

2022/11/07 
03:32 PM 

2022/11/07 
03:34 PM 

2022/11/08 
10:09 AM 

2022/11/08 
10:10 AM 

2022/11/28 
11 :33 AM 

Page33of 94 
QV 



-109-

"20030100919" OR 
"20030114875" OR 
"20030116731" OR 
"20030125663" OR 
"20030135230" OR 
"20030135258" OR 
"20030153873" OR 
"20030153973" OR 
"20030168068" OR 
"20030176884" OR 
"20030191516" OR 
"20030208224" OR 
"20040039412" OR 
"20040068288" OR 
"20040073243" OR 
"20040098033" OR 
"20040133232" OR 
"20040138692" OR 
"20040167567" OR 
"20040199201" OR 
"20040199202" OR 
"20050033172" OR 
"20050038468" OR 
"20050055047" OR 
"20050085826" OR 
"20050085849" OR 
"20050119668" OR 
"20050177132" OR 
"20050187570" OR 
"20050283165" OR 
"20050283166" OR 
"20050283186" OR 
"20060020286" OR 
"20060042786" OR 
"20060047286" OR 
"20060089533" OR 
"20060100662" OR 
"20060155305" OR 
"20060173525" OR 
"20060195137" OR 
"20060200221" OR 
"20060224177" OR 
"20060229645" OR 
"20060247500" OR 
"20060253145" OR 
"2006027687 4" OR 
"20060282111" OR 
"20060293696" OR 
"20070038225" OR 
"20070112374" OR 
"20070118165" OR 
"20070149996" OR 
"20070161963" OR 
"20070179513" OR 
"20070191866" OR 
"20070198028" OR 
"20070208361" OR 
"20070208367" OR 
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"20070213753" OR 
"20070213765" OR 
"20070255252" OR 
"20070288054" OR 
"20080015541" OR 
"20080088055" OR 
"20080157017" OR 
"20080167678" OR 
"20080183136" OR 
"20080228209" OR 
"20080234722" OR 
"20080262528" OR 
"20080269798" OR 
"20080300466" OR 
"20090018566" OR 
"20090054918" OR 
"20090062841" OR 
"20090069828" OR 
"20090076417" OR 
"20090160112" OR 
"20090163846" OR 
"20090182362" OR 
"20090281525" OR 
"20090292307" OR 
"20090299393" OR 
"20100030256" OR 
"20100042136" OR 
"20100087844" OR 
"20100087850" OR 
"20100114113" OR 
"20100121312" OR 
"20100137846" OR 
"20100190156" OR 
"20100204712" OR 
"20100249815" OR 
"20100268264" OR 
"20100318178" OR 
"20110034987" OR 
"20110054405" OR 
"20110060212" OR 
"20110118817" OR 
"20110125181" OR 
"20110144592" OR 
"20110152823" OR 
"20110152993" OR 
"20110160742" OR 
"20110160763" OR 
"20110190806" OR 
"20110196414" OR 
"20110213290" OR 
"20110213403" OR 
"20110224707" OR 
"20110245807" OR 
"20110251629" OR 
"20110264133" OR 
"20110265681" OR 
"20110288529" OR 
"20110288572" OR 
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"20110319917" OR 
"20120059309" OR 
"20120059356" OR 
"20120083824" OR 
"20120083868" OR 
"20120089216" OR 
"20120101480" OR 
"20120101510" OR 
"20120138832" OR 
"20120143239" OR 
"20120165919" OR 
"20120179181" OR 
"20120197277" OR 
"20120232655" OR 
"20120271105" OR 
"20120271231" OR 
"20120277788" OR 
"20120310166" OR 
"20130030460" OR 
"20130046332" OR 
"20130066348" OR 
"20130092012" 0 R 
"20130096571" OR 
"20130102996" OR 
"20130116721" OR 
"20130144326" OR 
"20130165871" OR 
"20130184703" OR 
"20130197567" OR 
"20130226196" OR 
"20130289608" OR 
"20130317589" OR 
"20130345739" OR 
"20140005712" OR 
"20140005713" OR 
"20140005715" OR 
"20140005717" OR 
"20140025048" OR 
"20140031856" OR 
"20140046133" OR 
"20140046243" OR 
"20140121672" OR 
"20140155830" OR 
"20140155908" OR 
"20140155980" OR 
"20140180397" OR 
"20140188143" OR 
"20140236219" OR 
"20140243882" OR 
"20140257253" OR 
"20140276403" OR 
"20140318354" OR 
"20140324091" OR 
"20140330286" OR 
"20140336691" OR 
"20140343593" OR 
"20140364896" OR 
"20140371779" OR 
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-112-

"20150005781" OR 
"20150005792" OR 
"20150018859" OR 
"20150018860" OR 
"20150018929" OR 
"20150025555" OR 
"20150032144" OR 
"20150059908" OR 
"20150088190" 0 R 
"20150127035" OR 
"20150133990" OR 
"20150150672" OR 
"20150164523" OR 
"20150164666" OR 
"20150190155" OR 
"20150190156" OR 
"20150196380" OR 
"20150196744" OR 
"20150209058" OR 
"20150209165" OR 
"20150238207" OR 
"20150250578" OR 
"20150265299" OR 
"20150305756" OR 
"20150305859" OR 
"20150352325" OR 
"20150360001" OR 
"20150374391" OR 
"20160008014" OR 
"20160022293" OR 
"20160058540" OR 
"20160074627" OR 
"20160106448" OR 
"20160106449" 0 R 
"20160113663" OR 
"20160113664" OR 
"20160113665" OR 
"20160113666" OR 
"20160143721" OR 
"20160206344" OR 
"20160228134" OR 
"20160262790" OR 
"20160287276" OR 
"20160367285" OR 
"20170014560" OR 
"20170037548" OR 
"20170042571" OR 
"20170058623" OR 
"20170079672" OR 
"20170086864" OR 
"20170100142" OR 
"20170105743" OR 
"20170105745" OR 
"20170112513" OR 
"20170112514" OR 
"20170189041" OR 
"20170233908" OR 
"20170265878" OR 
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-113-

"20170303939" OR 
"20170303942" OR 
"20170303947" OR 
"20170303948" OR 
"20170325839").pn. 

L119 32 ("20170348014" OR (US-PGPUB; USPAT) OR ON 
"20180042624" OR 
"20180042626" OR 
"20180064453" OR 
"20180064454" OR 
"20180070968" OR 
"20180092652" OR 
"20180105963" OR 
"20180125512" OR 
"20180193043" OR 
"20180236205" OR 
"20180256178" OR 
"20180296240" OR 
"20180344339" OR 
"20180361116" OR 
"20190000492" OR 
"20190046219" 0 R 
"20190070401" OR 
"20190117244" OR 
"20190133622" OR 
"20190133623" OR 
"20190133624" OR 
"20190133625" OR 
"20190133626" OR 
"20190133627" OR 
"20190150959" OR 
"20190231373" OR 
"20190321071" OR 
"20190336148" OR 
"20200046368" OR 
"20210113224" OR 
"20210186541 ").pn. 

L120 250 L118 (US-PGPUB; USPAT) OR ON 

L121 12894 (hemostasis OR twist) (US-PGPUB; USPAT; OR ON 
ADJ valve FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L122 1158 L 121 AND filament (US-PGPUB; USPAT; OR ON 
AND (biasing OR FIT (AU, AP, AT, CA, 
spring) AND CH, CN, DD, DE, EA, 
(@ad<"20170906") EP, ES, FR, GB, JP, 

KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L123 21 ("11259821" OR (US-PGPUB; USPAT) OR ON 
"11439799" OR 
"11457936" OR 
"11529158" OR 
"20060217664" OR 
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-114-

112008023471511 OR 
112011003498611 OR 
112017025205711 OR 
112017034086711 OR 
112019023991011 OR 
112019033614211 0 R 
112021031559811 OR 
112022034680011 OR 
1120220346801 11 OR 
112022034681311 OR 
112022034681411 OR 
112022034745511 OR 
112022036251211 OR 
11367565711 OR 
11645103611 OR 
11921627711 OR 
11998081311).pn. 

L124 11 (11496025911 I 115127906 11 (US-PGPUB; USPAT; OR ON 
I 11551410911 I 11587147411 USOCR) 
I 115895376 11 I 116221057'' 
I 116276661 11 I 11759768811 

I 112001002182811 I 
112004017200811 I 
1120110282301 11).pn. OR 
(11921627711).urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

L125 26 (1120180184912, 11 (US-PGPUB; USPAT; OR ON 
112016026277 4, II FIT (AU, AP, AT, CA, 
1120120172918, 11 CH, CN, DD, DE, EA, 
1120050054995, 11 EP, ES, FR, GB, JP, 
115421824, 11 KR, OA, RU, SU, WO); 
1120210236148, 11 FPRS; EPO; JPO) 
115158533, 11 
11202300446775, 11 
1120140188127, 11 
112014007 4144, 11 
118535283, 11 118753322, 11 
11880825911) .pn. 

L126 43 (1120220142638, 11 (US-PGPUB; USPAT; OR ON 
112022015164 7 > II FIT (AU, AP, AT, CA, 
1120220152355, 11 CH, CN, DD, DE, EA, 
11565364, 11 115908435, 11 EP, ES, FR, GB, JP, 
114611594, 11 119827084, 11 KR, OA, RU, SU, WO); 
11202101376177, 11 FPRS; EPO; JPO) 
11 11013523,11 
11 11406801,11 
11 11554005,11 
11 11559382,11 116818006, 11 
119078682, 11 
1120140052161, 11 
112018004262311).pn. 

L127 38 (1120180184912, 11 (US-PGPUB; USPAT; OR ON 
112016026277 4, II FIT (AU, AP, AT, CA, 
1120120172918, 11 CH, CN, DD, DE, EA, 
1120050054995, 11 EP, ES, FR, GB, JP, 
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-115-

115421824, 11 KR, OA, RU, SU, WO); 
1120210236148, 11 FPRS; EPO; JPO) 
115158533, 11 

1120230046775, 11 

1120140188127, 11 

112014007 4144, 11 

118535283, 11 118753322, 11 

118808259, 11 

1120230062809 > II 

1120010031981, 11 

1120040102807 > II 

11605981411).pn. 

L128 333 (
11284617911 113088363 11 (US-PGPUB; USPAT; OR ON 

113197173 11 11343582611 USOCR) 
113892161 11 11392306511 

114030503 11 11403464211 

114287808 11 11439387211 

114523738 11 11455186211 

114650466 11 11487397811 

114883458 11 114890611 11 

114960259 11 114978341 11 

115011488 11 11505917811 

115102415 11 11512762611 

115129910 11 11519228611 

115192290 11 11536041711 

115370653 11 11547645011 

115490859 11 11559113711 

115746758 11 11574985811 

115766191 11 11578281711 

115827229 11 11582730411 

115868708 11 11587386611 

115873882 11 11587641411 

115882329 11 11591171011 

115972019 11 11597493811 

115989233 11 11599348311 

116066149 11 11622100611 

116228060 11 11623841211 

116254571 11 11625811511 

116306163 11 116350271 11 

116364895 11 11636833911 

116383205 11 11641323511 

116423032 11 11644014811 

116454741 11 11645477511 

116458103 11 11645813911 

116511492 11 11651427311 

116530935 11 11653093911 

116544279 11 11655134211 

116589263 11 116596011 11 

116602271 11 11660507411 

116605102 11 11662346011 

116635070 11 11664522211 

116660013 11 11666365011 

116685722 11 11669250411 

116699260 11 11675584711 

116767353 11 11680008011 

116824553 11 116939361 11 

116960222 11 11700495411 
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-116-

"7036707" "7041084" 
"7052500" "7056328" 
"7069835" "7094249" 
"7179273" "7220269" 
"7232432" "7244243" 
"7285126" "7306618" 
"7320698" "7323002" 
"7331980" "7534234" 
"7578830" "7621870" 
"7674247" "7691121" 
"7695458" "7763010" 
"7766934" "7775501" 
"7905877" "7905896" 
"7938809" "7938820" 
"7967790" "7976511" 
"7993302" "7993363" 
"8043313" "8052640" 
"8066757" "8070791" 
"8075510" "8088140" 
"8100935" "8109962" 
"8118829" "8197493" 
"8246641" "8261648" 
"8267897" "8298257" 
"8317748" "8337450" 
"RE43902" I 
8357178" "8361104" 

"8409215" "8486105" 
"8491539" "8512352" 
"8535334" "8545526" 
"8568432" "8574262" 
"8579915" "8585713" 
"8696622" "8715314" 
"8771289" "8777893" 
"8784434" "8784441" 
"8795305" "8795345" 
"8801748" "8814927" 
"8820207" "8826791" 
"8828044" "8833224" 
"8845621" "8852205" 
"8852226" "8932319" 
"8939991" "8945143" 
"8945172" "8968330" 
"8992504" "9005172" 
"9101382" "9149609" 
"9161766" "9204887" 
"9259237" "9283066" 
"9408620" "9439664" 
"9439751" "9456834" 
"9463036" "9526864" 
"9526865" "9566424" 
"9579116" "9616213" 
"9636206" "9700332" 
"9717519" "9744024" 
"9757137" "9844386" 
"9844387" "9999493" 
"10004531 I 
"10045790 I 
"10098651" I 
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-117-

"10238406" I 
"10335186" I 
"10342571" I 
"10349960" I 
"20010004699" 
"20010041909" 
"2001005181 0" 
"20020111648" 
"20020120277" 
"2002014 7 458" 
"20020156457" 
"20030114875" 
"20030116731" 
"20030125663" 
"20030135230" 
"20030153973" 
"20040039412" 
"20040073243" 
"20040199202" 
"20050038468" 
"20050119668" 
"20050283186" 
"2006004 7286" 
"20060100662" 
"20060247500" 
"20060253145" 
"20060282111" 
"20070038225" 
"20070112374" 
"20070118165" 
"20070161963" 
"20070179513" 
"20070191866" 
"20070198028" 
"20070208361" 
"20070208367" 
"20070213753" 
"20070255252" 
"20080015541" 
"20080088055" 
"20080157017" 
"20080167678" 
"20080228209" 
"20080234 722" 
"20080262528" 
"20080269798" 
"20080300466" 
"20090018566" 
"20090054918" 
"20090062841" 
"20090160112" 
"20090163846" 
"20090182362" 
"20090281525" 
"20090292307" 
"20100087850" 
"20100114113" 
"20100121312" 
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-118-

"201 00204 712" 
"20100249815" 
"20100318178" 
"20110054405" 
"20110060212" 
"20110144592" 
"20110152993" 
"20110190806" 
"20110213290" 
"20110213403" 
"20110224707" 
"20110245807" 
"20110251629" 
"20110264133" 
"20110319917" 
"20120059356" 
"20120089216" 
"20120101480" 
"2012010151 0" 
"20120138832" 
"20120143239" 
"20120165919" 
"20120179181" 
"20120232655" 
"20120271231" 
"20120310166" 
"20130092012" 
"20130184703" 
"20140005713" 
"20140025048" 
"20140276403" 
"201403 71779" 
"20150018860" 
"20150133990" 
"20150196744" 
"20150238207" 
"20150265299" 
"20150305756" 
"20150305859" 
"20150352325" 
"20150360001" 
"2015037 4391" 
"20160113666" 
"20160143721" 
"20160262790" 
"20160277276" 
"20170037548" 
"20170058623" 
"20170105745" 
"20170112513" 
"20170112514" 
"20170189041" 
"20170233908" 
"20170265878" 
"20170325839" 
"20180064454" 
"20180092652" 
"20180105963" 
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-119-

"20180125512" I 
"20180193043" I 
"20180256178" I 
"20180296240" I 
"20180344339" I 
"20180361116" I 
"20190000492" I 
"20190046219" I 
"20190070401" I 
"20190150959" I 
"20190231373").pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

L129 28 ((benjamin NEAR (US-PGPUB; USPAT; OR ON 
Merritt) OR (John FIT (AU, AP, AT, CA, 
NEAR Thress) OR CH, CN, DD, DE, EA, 
(Paul NEAR EP, ES, FR, GB, JP, 
Lubock)).in. AND KR, OA, RU, SU, WO); 
(hemostasis ADJ valve) FPRS; EPO; JPO) 

L130 250 ("11406801" OR (US-PGPUB; USPAT) OR ON 
"11554005" OR 
"11559382" OR 
"20010031981" OR 
"20040102807" OR 
"20050054995" OR 
"20120172918" OR 
"20140052161" OR 
"20140074144" OR 
"20140188127" OR 
"20160262774" OR 
"20180042623" OR 
"20180184912" OR 
"20210236148" OR 
"20230046775" OR 
"20230062809" OR 
"20230070120" OR 
"5158533" OR 
"5421824" OR 
"6059814" OR 
"6818006" OR 
"8535283" OR 
"8753322" OR 
"8808259" OR 
"9078682" OR 
"10478535" OR 
"11013523" OR 
"11259821" OR 
"11433218" OR 
"11439799" OR 
"11457936" OR 
"11529158" OR 
"20010049486" OR 
"20040127936" OR 
"20050085769" OR 
"20060217664" OR 
"20070010787" OR 
"20080234715" OR 
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-120-

"20100217276" OR 
"20110034986" OR 
"20110196309" OR 
"20130035628" OR 
"20130281788" OR 
"20140257363" OR 
"20140296868" OR 
"20140303658" OR 
"20150173782" OR 
"20160220741" OR 
"20170049942" OR 
"20170056032" OR 
"20170196576" OR 
"20170252057" OR 
"20170319221" OR 
"20170340867" OR 
"20180104404" OR 
"20180256177" OR 
"20190239910" OR 
"20190336142" 0 R 
"20210022843" OR 
"20210137667" OR 
"20210315598" OR 
"20220125451" OR 
"20220142638" OR 
"20220151647" OR 
"20220152355" OR 
"20220160381" OR 
"20220160382" OR 
"20220160383" OR 
"20220211400" OR 
"20220211992" OR 
"20220240959" OR 
"20220346800" OR 
"20220346801" OR 
"20220346813" OR 
"20220346814" OR 
"20220347455" OR 
"20220362512" OR 
"3675657" OR 
"4611594" OR 
"5158564" OR 
"5197485" OR 
"5653684" OR 
"5908435" OR 
"6451036" OR 
"6564828" OR 
"6719717" OR 
"6960189" OR 
"7004931" OR 
"7223253" OR 
"8057 497" OR 
"9216277" OR 
"9827084" OR 
"9980813" OR 
"20010004699" OR 
"20010041909" OR 
"20010051810" OR 
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-121-

"20020022858" OR 
"20020026211" OR 
"20020032455" OR 
"20020095161" OR 
"20020095171" OR 
"20020111648" OR 
"20020120277" OR 
"20020147458" OR 
"20020156457" OR 
"20030083693" OR 
"20030100919" OR 
"20030114875" OR 
"20030116731" OR 
"20030125663" OR 
"20030135230" OR 
"20030135258" OR 
"20030153873" OR 
"20030153973" OR 
"20030168068" OR 
"20030176884" OR 
"20030191516" OR 
"20030208224" OR 
"20040039412" OR 
"20040068288" OR 
"20040073243" OR 
"20040098033" OR 
"20040133232" OR 
"20040138692" OR 
"20040167567" OR 
"20040199201" OR 
"20040199202" OR 
"20050033172" OR 
"20050038468" OR 
"20050055047" OR 
"20050085826" OR 
"20050085849" OR 
"20050119668" OR 
"20050177132" OR 
"20050187570" OR 
"20050283165" OR 
"20050283166" OR 
"20050283186" OR 
"20060020286" OR 
"20060042786" OR 
"20060047286" OR 
"20060089533" OR 
"20060100662" OR 
"20060155305" OR 
"20060173525" OR 
"20060195137" OR 
"20060200221" OR 
"20060224177" OR 
"20060229645" OR 
"20060247500" OR 
"20060253145" OR 
"2006027687 4" OR 
"20060282111" OR 
"20060293696" OR 
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-122-

"20070038225" OR 
"20070112374" OR 
"20070118165" OR 
"20070149996" OR 
"20070161963" OR 
"20070179513" OR 
"20070191866" OR 
"20070198028" OR 
"20070208361" OR 
"20070208367" OR 
"20070213753" OR 
"20070213765" OR 
"20070255252" OR 
"20070288054" OR 
"20080015541" OR 
"20080088055" OR 
"20080157017" OR 
"20080167678" OR 
"20080183136" OR 
"20080228209" OR 
"20080234722" OR 
"20080262528" OR 
"20080269798" OR 
"20080300466" OR 
"20090018566" OR 
"20090054918" OR 
"20090062841" OR 
"20090069828" OR 
"20090076417" OR 
"20090160112" OR 
"20090163846" OR 
"20090182362" OR 
"20090281525" OR 
"20090292307" OR 
"20090299393" OR 
"20100030256" OR 
"20100042136" OR 
"20100087844" OR 
"20100087850" OR 
"20100114113" OR 
"20100121312" OR 
"20100137846" OR 
"20100190156" OR 
"20100204712" OR 
"20100249815" OR 
"20100268264" OR 
"20100318178" OR 
"20110034987" OR 
"20110054405" OR 
"20110060212" OR 
"20110118817" OR 
"20110125181" OR 
"20110144592" OR 
"20110152823" OR 
"20110152993" OR 
"20110160742" OR 
"20110160763" OR 
"20110190806" OR 
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-123-

"20110196414" OR 
"20110213290" OR 
"20110213403" OR 
"20110224707" OR 
"20110245807" OR 
"20110251629" OR 
"20110264133" OR 
"20110265681" OR 
"20110288529" OR 
"20110288572" OR 
"20110319917" OR 
"20120059309" OR 
"20120059356" OR 
"20120083824" OR 
"20120083868" OR 
"20120089216" OR 
"20120101480" OR 
"20120101510" OR 
"20120138832" OR 
"20120143239" OR 
"20120165919" OR 
"20120179181" OR 
"20120197277" OR 
"20120232655" OR 
"20120271105" OR 
"20120271231" OR 
"20120277788" OR 
"20120310166" OR 
"20130030460" OR 
"20130046332" OR 
"20130066348" OR 
"20130092012" 0 R 
"20130096571" OR 
"20130102996" OR 
"20130116721" OR 
"20130144326" OR 
"20130165871" OR 
"20130184703").pn. 

L131 125 ("20130197567" OR (US-PGPUB; USPAT) OR ON 
"20130226196" OR 
"20130289608" OR 
"20130317589" OR 
"20130345739" OR 
"20140005712" OR 
"20140005713" OR 
"20140005715" OR 
"20140005717" OR 
"20140025048" OR 
"20140031856" OR 
"20140046133" OR 
"20140046243" OR 
"20140121672" OR 
"20140155830" OR 
"20140155908" OR 
"20140155980" OR 
"20140180397" OR 
"20140188143" OR 
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-124-

"20140236219" OR 
"20140243882" OR 
"20140257253" OR 
"20140276403" OR 
"20140318354" OR 
"20140324091" OR 
"20140330286" OR 
"20140336691" OR 
"20140343593" OR 
"20140364896" OR 
"20140371779" OR 
"20150005781" OR 
"20150005792" OR 
"20150018859" OR 
"20150018860" OR 
"20150018929" OR 
"20150025555" OR 
"20150032144" OR 
"20150059908" OR 
"20150088190" 0 R 
"20150127035" OR 
"20150133990" OR 
"20150150672" OR 
"20150164523" OR 
"20150164666" OR 
"20150190155" OR 
"20150190156" OR 
"20150196380" OR 
"20150196744" OR 
"20150209058" OR 
"20150209165" OR 
"20150238207" OR 
"20150250578" OR 
"20150265299" OR 
"20150305756" OR 
"20150305859" OR 
"20150352325" OR 
"20150360001" OR 
"20150374391" OR 
"20160008014" OR 
"20160022293" OR 
"20160058540" OR 
"20160074627" OR 
"20160106448" OR 
"20160106449" 0 R 
"20160113663" OR 
"20160113664" OR 
"20160113665" OR 
"20160113666" OR 
"20160143721" OR 
"20160206344" OR 
"20160228134" OR 
"20160262790" OR 
"20160287276" OR 
"20160367285" OR 
"20170014560" OR 
"20170037548" OR 
"20170042571" OR 
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-125-

"20170058623" OR 
"20170079672" OR 
"20170086864" OR 
"20170100142" OR 
"20170105743" OR 
"20170105745" OR 
"20170112513" OR 
"20170112514" OR 
"20170189041" OR 
"20170233908" OR 
"20170265878" OR 
"20170303939" OR 
"20170303942" OR 
"20170303947" OR 
"20170303948" OR 
"20170325839" OR 
"20170348014" OR 
"20180042624" OR 
"20180042626" OR 
"20180064453" OR 
"20180064454" OR 
"20180070968" OR 
"20180092652" OR 
"20180105963" OR 
"20180125512" OR 
"20180193043" OR 
"20180236205" OR 
"20180256178" OR 
"20180296240" OR 
"20180344339" OR 
"20180361116" OR 
"20190000492" OR 
"20190046219" 0 R 
"20190070401" OR 
"20190117244" OR 
"20190133622" OR 
"20190133623" OR 
"20190133624" OR 
"20190133625" OR 
"20190133626" OR 
"20190133627" OR 
"20190150959" OR 
"20190231373" OR 
"20190321071" OR 
"20190336148" OR 
"20200046368" OR 
"20210113224" OR 
"20210186541 ").pn. 

L132 5 "17226318" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L133 4 "20030116731" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
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-126-

EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L134 3198 ( (F16K7/06 OR (US-PGPUB; USPAT; OR ON 
F16K7/04 OR F16K7/08 FIT (AU, AP, AT, CA, 
OR F16K7/02).cpc.) CH, CN, DD, DE, EA, 
AND EP, ES, FR, GB, JP, 
(@ad<"20170906") KR, OA, RU, SU, WO); 

FPRS; EPO; JPO) 

L135 886 L 134 AND (valve OR (US-PGPUB; USPAT; OR ON 
seal OR constrict$4) FIT (AU, AP, AT, CA, 
AND (spring OR bias CH, CN, DD, DE, EA, 
OR biasing) EP, ES, FR, GB, JP, 

KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L136 24 ("3383131" I "4094492" (US-PGPUB; USPAT; OR ON 
I "4540411" I "4570898" USOCR) 
I "5112324" I "5211370" 
I "5582165" I "5814026" 
I "6270053" 1 "6450989" 
I "6475135" I "7914492" 
I "7981086" 1 "8079973" 
I "8132783" I "8900168" 
1 "20040015177" I 
"20050131344" I 
"20070118021" I 
"20070161956" I 
"20110022063" I 
"20140012235" I 
"20140330309") .pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

L137 2 10/309485 (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L138 2 ("20090254041," (US-PGPUB; USPAT; OR ON 
"8057436").pn. FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L139 1 ("20080312600").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L141 27 ("2846179," "3675657," (US-PGPUB; USPAT; OR ON 
"8267897").pn. FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
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-127-

FPRS; EPO; JPO) 

L143 2 ("10183159").pn. (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L145 2 ("20030116731, II (US-PGPUB; USPAT; OR ON 
"20110144592").pn. FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L146 0 18/142518 (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L147 7 "17226318" (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L148 11422 ( (A61 M2039/062 OR (US-PGPUB; USPAT; OR ON 
A61 M39/06 OR FIT (AP, AT, AU, CA, 
A61 M2039/0626 OR CH, CN, DD, DE, EA, 
A61 M2039/0673 OR EP, ES, FR, GB, JP, 
A61 M39/0613).cpc.) KR, OA, RU, SU, WO); 

FPRS; EPO; JPO) 

L149 250 ("10531883" OR (US-PGPUB; USPAT) OR ON 
"10772636" OR 
"10960114" OR 
"11166703" OR 
"11642209" OR 
"11648028" OR 
"11697011" OR 
"11697012" OR 
"20050004534" OR 
"20050203605" OR 
"20060264905" OR 
"20100094201" OR 
"20100106081" OR 
"20130030460" OR 
"20130144326" OR 
"20130204297" OR 
"20140005715" OR 
"20140180397" OR 
"20140222070" OR 
"20140324091" OR 
"20150018859" OR 
"20150150672" OR 
"20150196744" OR 
"20160030708" OR 
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-128-

"20160038267" OR 
"20160106353" OR 
"20160135829" OR 
"20160192912" OR 
"20160367285" OR 
"20170021130" OR 
"20190365395" OR 
"20210038385" OR 
"20210393278" OR 
"20230200970" OR 
"20230218310" OR 
"20230218313" OR 
"20230218383" OR 
"5030201" OR 
"5234403" OR 
"5244619" OR 
"6152144" OR 
"6540722" OR 
"7128073" OR 
"7152605" OR 
"7678131" OR 
"7713282" OR 
"7722641" OR 
"8080032" OR 
"8480708" OR 
"8523897" OR 
"8535343" OR 
"864 7367" OR 
"8784469" OR 
"8834519" OR 
"9011551" OR 
"9168043" OR 
"9301769" OR 
"9566073" OR 
"9581942" OR 
"9717488" OR 
"10004531" OR 
"10010335" OR 
"10016266" OR 
"10028759" OR 
"10045790" OR 
"10098651" OR 
"10130385" OR 
"10226263" OR 
"10238406" OR 
"10271864" OR 
"10327883" OR 
"10335186" OR 
"10342571" OR 
"10349960" OR 
"10383644" OR 
"10478535" OR 
"10524811" OR 
"10588655" OR 
"10695159" OR 
"10709471" OR 
"10799331" OR 
"10912577" OR 
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-129-

"11000682" OR 
"11013523" OR 
"11058445" OR 
"11058451" OR 
"11147571" OR 
"11154314" OR 
"11259821" OR 
"11433218" OR 
"11439799" OR 
"11457936" OR 
"11529158" OR 
"11554005" OR 
"11559382" OR 
"20010004699" OR 
"20010031981" OR 
"20010041909" OR 
"20010049486" OR 
"20010051810" OR 
"20020022858" OR 
"20020022859" OR 
"20020026211" OR 
"20020032455" OR 
"20020049452" OR 
"20020095161" OR 
"20020095171" OR 
"20020111648" OR 
"20020120277" OR 
"20020147458" OR 
"20020151918" OR 
"20020156457" OR 
"20020161392" OR 
"20020169474" OR 
"20020173819" OR 
"20020188276" OR 
"20030083693" OR 
"20030100919" OR 
"20030114875" OR 
"20030116731" OR 
"20030125663" OR 
"20030135230" OR 
"20030135258" OR 
"20030153873" OR 
"20030153973" OR 
"20030168068" OR 
"20030176884" OR 
"20030191516" OR 
"20030208224" OR 
"20030216774" OR 
"20040039412" OR 
"20040068288" OR 
"20040073243" OR 
"20040098033" OR 
"20040102807" OR 
"20040122359" OR 
"20040127936" OR 
"20040133232" OR 
"20040138525" OR 
"20040138692" OR 
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-130-

"20040167567" OR 
"20040199201" OR 
"20040199202" OR 
"20040260344" OR 
"20040267272" OR 
"20050033172" OR 
"20050038468" OR 
"20050054995" OR 
"20050055047" OR 
"20050085769" OR 
"20050085826" OR 
"20050085846" OR 
"20050085849" OR 
"20050119668" OR 
"20050177132" OR 
"20050187570" OR 
"20050283165" OR 
"20050283166" OR 
"20050283186" OR 
"20060020286" OR 
"20060042786" OR 
"20060047286" OR 
"20060074401" OR 
"20060089533" OR 
"20060100662" OR 
"20060155305" OR 
"20060173525" OR 
"20060195137" OR 
"20060200221" OR 
"20060217664" OR 
"20060224177" OR 
"20060229645" OR 
"20060247500" OR 
"20060253145" OR 
"2006027687 4" OR 
"20060282111" OR 
"20060293696" OR 
"20070010787" OR 
"20070038225" OR 
"200700937 44" OR 
"20070112374" OR 
"20070118165" OR 
"20070149996" OR 
"20070161963" OR 
"20070179513" OR 
"20070191866" OR 
"20070198028" OR 
"20070208361" OR 
"20070208367" OR 
"20070213753" OR 
"20070213765" OR 
"20070255252" OR 
"20070288054" OR 
"20080015541" OR 
"20080088055" OR 
"20080157017" OR 
"20080167678" OR 
"20080183136" OR 
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-131-

"20080228209" OR 
"20080234715" OR 
"20080234722" OR 
"20080262528" OR 
"20080269798" OR 
"20080300466" OR 
"20090018566" OR 
"20090054918" OR 
"20090062841" OR 
"20090069828" OR 
"20090076417" OR 
"20090160112" OR 
"20090163846" OR 
"20090182362" OR 
"20090192495" OR 
"20090281525" OR 
"20090292307" OR 
"20090299393" OR 
"20100016837" OR 
"20100030256" OR 
"20100042136" OR 
"20100087844" OR 
"20100087850" OR 
"20100114113" OR 
"20100121312" OR 
"20100137846" OR 
"20100190156" OR 
"20100204712" OR 
"20100217276" OR 
"20100249815" OR 
"20100268264" OR 
"20100318178" OR 
"20110034986" OR 
"20110034987" OR 
"20110054405" OR 
"20110060212" OR 
"20110118817" OR 
"20110125181" OR 
"20110144592" OR 
"20110152823" OR 
"20110152993" OR 
"20110160742" OR 
"20110160763" OR 
"20110190806" OR 
"20110196309" OR 
"20110196414" OR 
"20110213290" OR 
"20110213403" OR 
"20110224707" OR 
"20110245807" OR 
"20110251629" OR 
"20110264133").pn. 

L152 19 ("9566424" OR (US-PGPUB; USPAT) OR ON 
"9579116" OR 
"9616213" OR 
"9636206" OR 
"9643035" OR 
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-132-

"9700332" OR 
"9717514" OR 
"9717519" OR 
"97 44024" OR 
"9757137" OR 
"9827084" OR 
"9844386" OR 
"9844387" OR 
"9848975" OR 
"9849014" OR 
"9962178" OR 
"9980813" OR 
"9999493" OR 
"RE43902").pn. 

L153 218 L 148 AND (hemostasis (US-PGPUB; USPAT; OR ON 
ADJ valve) AND FIT (AP, AT, AU, CA, 
(filament OR CH, CN, DD, DE, EA, 
reinforcement) AND EP, ES, FR, GB, JP, 
(biasaing OR spring) KR, OA, RU, SU, WO); 

FPRS; EPO; JPO) 

L154 137 L 153 AND (US-PGPUB; USPAT; OR ON 
(@ad<"20170906") FIT (AP, AT, AU, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L155 0 ( (F16K7/02 OR (US-PGPUB; USPAT; OR ON 
F16K7/08 OR FIT (AP, AT, AU, CA, 
F16K7/04).cpc.) AND CH, CN, DD, DE, EA, 
(@ad<"20170906") EP, ES, FR, GB, JP, 
AND (hemostasis ADJ KR, OA, RU, SU, WO); 
valve) AND (filament FPRS; EPO; JPO) 
OR reinforcement) AND 
(biasaing OR spring) 

L156 27 ( (F16K7/02 OR (US-PGPUB; USPAT; OR ON 
F16K7/08 OR FIT (AP, AT, AU, CA, 
F16K7/04).cpc.) AND CH, CN, DD, DE, EA, 
(@ad<"20170906") EP, ES, FR, GB, JP, 
AND (valve) AND KR, OA, RU, SU, WO); 
(filament OR FPRS; EPO; JPO) 
reinforcement) AND 
(biasaing OR spring) 

L157 250 ("10058339" OR (US-PGPUB; USPAT) OR ON 
"10183159" OR 
"10384034" OR 
"10456555" OR 
"10485952" OR 
"10648268" OR 
"10926060" OR 
"10953195" OR 
"1101890" OR 
"11065019" OR 
"11185664" OR 
"11224450" OR 
"11224721" OR 
"11305094" OR 
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"11383064" OR 
"11395903" OR 
"11576691" OR 
"11596768" OR 
"11744691" OR 
"11806033" OR 
"20030023263" OR 
"20030135151" OR 
"20040019310" OR 
"20040039351" OR 
"20070233043" OR 
"20080087853" OR 
"20080312681" OR 
"20100114017" OR 
"20110071503" OR 
"20110152889" OR 
"20120109109" OR 
"20130150793" OR 
"20140180055" OR 
"20170143359" OR 
"20170143938" OR 
"20170281204" OR 
"20180055999" OR 
"20180250498" OR 
"20190015298" OR 
"20190366036" OR 
"20200022711" OR 
"20200046940" OR 
"20200121334" OR 
"20210138194" OR 
"20210205577" OR 
"20210404464" OR 
"20220033888" OR 
"20220370761" OR 
"20230059721" OR 
"20230122587" OR 
"20230233311" OR 
"20230240705" OR 
"20230240706" OR 
"20230241302" OR 
"20230248380" OR 
"20230310137" OR 
"20230310138" OR 
"20230310751" OR 
"20230320834" OR 
"20230329734" OR 
"20230338130" OR 
"20230338131" OR 
"2784717" OR 
"3416531" OR 
"3438607" OR 
"3860006" OR 
"4401107'' OR 
"4634421" OR 
"4981478" OR 
"5242461" OR 
"5391152" OR 
"5484418" OR 
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"5639276" OR 
"5971958" OR 
"6017335" OR 
"7122034" OR 
"7 481805" OR 
"7815608" OR 
"8021351" OR 
"8070694" OR 
"8343167" OR 
"8568465" OR 
"9241669" OR 
"9265512" OR 
"9532792" OR 
"9662129" OR 
"9884387" OR 
"10531883" OR 
"10772636" OR 
"10960114" OR 
"11166703" OR 
"11642209" OR 
"11648028" OR 
"11697011" OR 
"11697012" OR 
"20050004534" OR 
"20050203605" OR 
"20060264905" OR 
"20100094201" OR 
"20100106081" OR 
"20130030460" OR 
"20130144326" OR 
"20130204297" OR 
"20140005715" OR 
"20140180397" OR 
"20140222070" OR 
"20140324091" OR 
"20150018859" OR 
"20150150672" OR 
"20150196744" OR 
"20160030708" OR 
"20160038267" OR 
"20160106353" OR 
"20160135829" OR 
"20160192912" OR 
"20160367285" OR 
"20170021130" OR 
"20190365395" OR 
"20210038385" OR 
"20210393278" OR 
"20230200970" OR 
"20230218310" OR 
"20230218313" OR 
"20230218383" OR 
"5030201" OR 
"5234403" OR 
"5244619" OR 
"6152144" OR 
"6540722" OR 
"7128073" OR 
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"7152605" OR 
"7678131" OR 
"7713282" OR 
"7722641" OR 
"8080032" OR 
"8480708" OR 
"8523897" OR 
"8535343" OR 
"864 7367" OR 
"8784469" OR 
"8834519" OR 
"9011551" OR 
"9168043" OR 
"9301769" OR 
"9566073" OR 
"9581942" OR 
"9717488" OR 
"10004531" OR 
"10010335" OR 
"10016266" OR 
"10028759" OR 
"10045790" OR 
"10098651" OR 
"10130385" OR 
"10226263" OR 
"10238406" OR 
"10271864" OR 
"10327883" OR 
"10335186" OR 
"10342571" OR 
"10349960" OR 
"10383644" OR 
"10478535" OR 
"10524811" OR 
"10588655" OR 
"10695159" OR 
"10709471" OR 
"10799331" OR 
"10912577" OR 
"11000682" OR 
"11013523" OR 
"11058445" OR 
"11058451" OR 
"11147571" OR 
"11154314" OR 
"11259821" OR 
"11433218" OR 
"11439799" OR 
"11457936" OR 
"11529158" OR 
"11554005" OR 
"11559382" OR 
"20010004699" OR 
"20010031981" OR 
"20010041909" OR 
"20010049486" OR 
"20010051810" OR 
"20020022858" OR 
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"20020022859" OR 
"20020026211" OR 
"20020032455" OR 
"20020049452" OR 
"20020095161" OR 
"20020095171" OR 
"20020111648" OR 
"20020120277" OR 
"20020147458" OR 
"20020151918" OR 
"20020156457" OR 
"20020161392" OR 
"20020169474" OR 
"20020173819" OR 
"20020188276" OR 
"20030083693" OR 
"20030100919" OR 
"20030114875" OR 
"20030116731" OR 
"20030125663" OR 
"20030135230" OR 
"20030135258" OR 
"20030153873" OR 
"20030153973" OR 
"20030168068" OR 
"20030176884" OR 
"20030191516" OR 
"20030208224" OR 
"20030216774" OR 
"20040039412" OR 
"20040068288" OR 
"20040073243" OR 
"20040098033" OR 
"20040102807" OR 
"20040122359" OR 
"20040127936" OR 
"20040133232" OR 
"20040138525" OR 
"20040138692" OR 
"20040167567" OR 
"20040199201" OR 
"20040199202" OR 
"20040260344" OR 
"20040267272" OR 
"20050033172" OR 
"20050038468" OR 
"20050054995" OR 
"20050055047" OR 
"20050085769" OR 
"20050085826" OR 
"20050085846" OR 
"20050085849" OR 
"20050119668" OR 
"20050177132" OR 
"20050187570" OR 
"20050283165" OR 
"20050283166" OR 
"20050283186" OR 
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"20060020286" OR 
"20060042786" OR 
"20060047286" OR 
"20060074401 ") .pn. 

L158 250 ("20060089533" OR (US-PGPUB; USPAT) OR ON 
"20060100662" OR 
"20060155305" OR 
"20060173525" OR 
"20060195137" OR 
"20060200221" OR 
"20060217664" OR 
"20060224177" OR 
"20060229645" OR 
"20060247500" OR 
"20060253145" OR 
"2006027687 4" OR 
"20060282111" OR 
"20060293696" OR 
"20070010787" OR 
"20070038225" OR 
"200700937 44" OR 
"20070112374" OR 
"20070118165" OR 
"20070149996" OR 
"20070161963" OR 
"20070179513" OR 
"20070191866" OR 
"20070198028" OR 
"20070208361" OR 
"20070208367" OR 
"20070213753" OR 
"20070213765" OR 
"20070255252" OR 
"20070288054" OR 
"20080015541" OR 
"20080088055" OR 
"20080157017" OR 
"20080167678" OR 
"20080183136" OR 
"20080228209" OR 
"20080234715" OR 
"20080234722" OR 
"20080262528" OR 
"20080269798" OR 
"20080300466" OR 
"20090018566" OR 
"20090054918" OR 
"20090062841" OR 
"20090069828" OR 
"20090076417" OR 
"20090160112" OR 
"20090163846" OR 
"20090182362" OR 
"20090192495" OR 
"20090281525" OR 
"20090292307" OR 
"20090299393" OR 
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"20100016837" OR 
"20100030256" OR 
"20100042136" OR 
"20100087844" OR 
"20100087850" OR 
"20100114113" OR 
"20100121312" OR 
"20100137846" OR 
"20100190156" OR 
"20100204712" OR 
"20100217276" OR 
"20100249815" OR 
"20100268264" OR 
"20100318178" OR 
"20110034986" OR 
"20110034987" OR 
"20110054405" OR 
"20110060212" OR 
"20110118817" OR 
"20110125181" OR 
"20110144592" OR 
"20110152823" OR 
"20110152993" OR 
"20110160742" OR 
"20110160763" OR 
"20110190806" OR 
"20110196309" OR 
"20110196414" OR 
"20110213290" OR 
"20110213403" OR 
"20110224707" OR 
"20110245807" OR 
"20110251629" OR 
"20110264133" OR 
"20110265681" OR 
"20110288529" OR 
"20110288572" OR 
"20110319917" OR 
"20120059309" OR 
"20120059356" OR 
"20120083824" OR 
"20120083868" OR 
"20120089216" OR 
"20120101480" OR 
"20120101510" OR 
"20120138832" OR 
"20120143239" OR 
"20120165919" OR 
"20120172918" OR 
"20120179181" OR 
"20120197277" OR 
"20120232655" OR 
"20120271105" OR 
"20120271231" OR 
"20120277788" OR 
"20120310166" OR 
"20130035628" OR 
"20130046332" OR 
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"20130066348" OR 
"20130092012" 0 R 
"20130096571" OR 
"20130102996" OR 
"20130116708" OR 
"20130116721" OR 
"20130126559" OR 
"20130165871" OR 
"20130184703" OR 
"20130197454" OR 
"20130197567" OR 
"20130226196" OR 
"20130281788" OR 
"20130289608" OR 
"20130317589" OR 
"20130345739" OR 
"20140005712" OR 
"20140005713" OR 
"20140005717" OR 
"20140025048" OR 
"20140031856" OR 
"20140046133" OR 
"20140046243" OR 
"20140052161" OR 
"20140074144" OR 
"20140121672" OR 
"20140155830" OR 
"20140155908" OR 
"20140155980" OR 
"20140188127" OR 
"20140188143" OR 
"20140236219" OR 
"20140243882" OR 
"20140257253" OR 
"20140257363" OR 
"20140276403" OR 
"20140296868" OR 
"20140303658" OR 
"20140318354" OR 
"20140330286" OR 
"20140336691" OR 
"20140343593" OR 
"20140364896" OR 
"20140371779" OR 
"20150005781" OR 
"20150005792" OR 
"20150018860" OR 
"20150018929" OR 
"20150025555" OR 
"20150032144" OR 
"20150059908" OR 
"20150088190" 0 R 
"20150127035" OR 
"20150133990" OR 
"20150164523" OR 
"20150164666" OR 
"20150173782" OR 
"20150190155" OR 
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"20150190156" OR 
"20150196380" OR 
"20150209058" OR 
"20150209165" OR 
"20150238207" OR 
"20150250578" OR 
"20150265299" OR 
"20150305756" OR 
"20150305859" OR 
"20150352325" OR 
"20150360001" OR 
"20150374391" OR 
"20160008014" OR 
"20160022293" OR 
"20160058540" OR 
"20160074627" OR 
"20160106448" OR 
"20160106449" 0 R 
"20160113663" OR 
"20160113664" OR 
"20160113665" OR 
"20160113666" OR 
"20160143721" OR 
"20160151605" OR 
"20160206344" OR 
"20160220741" OR 
"20160228134" OR 
"20160262774" OR 
"20160262790" OR 
"20160287276" OR 
"20170014560" OR 
"20170037548" OR 
"20170042571" OR 
"20170049942" OR 
"20170056032" OR 
"20170058623" OR 
"20170079672" OR 
"20170086864" OR 
"20170100142" OR 
"20170105743" OR 
"20170105745" OR 
"20170112513" OR 
"20170112514" OR 
"20170189041" OR 
"20170196576" OR 
"20170233908" OR 
"20170252057" OR 
"20170265878" OR 
"20170303939" OR 
"20170303942" OR 
"20170303947" OR 
"20170303948" OR 
"20170319221" OR 
"20170325839" OR 
"20170340867" OR 
"20170348014" OR 
"20180042623" OR 
"20180042624" OR 
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"20180042626" OR 
"20180064453" OR 
"20180064454" OR 
"20180070968" OR 
"20180092652" OR 
"20180104404" OR 
"20180105963" OR 
"20180125512" OR 
"20180184912" OR 
"20180193043" OR 
"20180236205" OR 
"20180256177" OR 
"20180256178" OR 
"20180296240" OR 
"20180344339" OR 
"20180361116" OR 
"20190000492" OR 
"20190046219" 0 R 
"20190070401" OR 
"20190117244" OR 
"20190133622" OR 
"20190133623" OR 
"20190133624").pn. 

L159 250 ("20190133625" OR (US-PGPUB; USPAT) OR ON 
"20190133626" OR 
"20190133627" OR 
"20190150959" OR 
"20190231373" OR 
"20190239910" OR 
"20190321071" OR 
"20190336142" 0 R 
"20190336148" OR 
"20200046368" OR 
"20200113412" OR 
"20210022843" OR 
"20210113224" OR 
"20210137667" OR 
"20210186541" OR 
"20210236148" OR 
"20210290925" OR 
"20210315598" OR 
"20210330344" OR 
"20210378694" OR 
"20220000505" OR 
"20220000506" OR 
"20220000507" OR 
"20220015798" OR 
"20220022898" OR 
"20220039815" OR 
"20220125451" OR 
"20220142638" OR 
"20220151647" OR 
"20220160381" OR 
"20220160382" OR 
"20220160383" OR 
"20220211400" OR 
"20220211992" OR 
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"20220240959" OR 
"20220346800" OR 
"20220346801" OR 
"20220346813" OR 
"20220346814" OR 
"20220347455" OR 
"20220362512" OR 
"20230046775" OR 
"20230062809" OR 
"20230070120" OR 
"2846179" OR 
"2955592" OR 
"3088363" OR 
"3197173" OR 
"3435826" OR 
"3515137" OR 
"3675657" OR 
"3892161" OR 
"3923065" OR 
"4030503" OR 
"4034642" OR 
"4222380" OR 
"4243040" OR 
"4287808" OR 
"4324262" OR 
"4393872" OR 
"4469100" OR 
"4523738" OR 
"4551862" OR 
"4604094" OR 
"4611594" OR 
"4643184" OR 
"4646736" OR 
"4650466" OR 
"4776337" OR 
"4790812" OR 
"4863440" OR 
"4870953" OR 
"4883458" OR 
"4886062" OR 
"4890611" OR 
"4898575" OR 
"4946440" OR 
"4960259" OR 
"4978341" OR 
"5059178" OR 
"5100423" OR 
"5127626" OR 
"5129910" OR 
"5135484" OR 
"5154724" OR 
"5158533" OR 
"5158564" OR 
"5192274" OR 
"5192286" OR 
"5192290" OR 
"5197485" OR 
"5329923" OR 
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"5360417" OR 
"5364345" OR 
"5376101" OR 
"5383887" OR 
"5389100" OR 
"541977 4" OR 
"5421824" OR 
"5443443" OR 
"5456667" OR 
"5476450" OR 
"5490859" OR 
"5496365" OR 
"5527326" OR 
"5549626" OR 
"5591137" OR 
"5653684" OR 
"5662703" OR 
"57 46758" OR 
"57 49858" OR 
"5769816" OR 
"5782817" OR 
"5800457" OR 
"5827229" OR 
"5846251" OR 
"5860938" OR 
"5873866" OR 
"5873882" OR 
"5876414" OR 
"5895406" OR 
"5908435" OR 
"5911710" OR 
"5911733" OR 
"5911754" OR 
"5941869" OR 
"594 7985" OR 
"5954737" OR 
"5971938" OR 
"5972019" OR 
"597 4938" OR 
"5989233" OR 
"5993483" OR 
"6030397" OR 
"6059814" OR 
"6066158" OR 
"6068645" OR 
"6126635" OR 
"6142987" OR 
"6146396" OR 
"6146403" OR 
"6152946" OR 
"6156055" OR 
"6159230" OR 
"6165196" OR 
"6168579" OR 
"6179859" OR 
"6221006" OR 
"6228060" OR 
"6238412" OR 
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"6245078" OR 
"6245089" OR 
"6254571" OR 
"6258115" OR 
"6264663" OR 
"6306163" OR 
"6322572" OR 
"6350271" OR 
"6361545" OR 
"6364895" OR 
"6368339" OR 
"6383205" OR 
"6402771" OR 
"6413235" OR 
"6423032" OR 
"6432122" OR 
"6451036" OR 
"6458103" OR 
"6475236" OR 
"6485502" OR 
"6508782" OR 
"6511492" OR 
"6514273" OR 
"6530923" OR 
"6530935" OR 
"6544276" OR 
"6544278" OR 
"6544279" OR 
"6551342" OR 
"6564828" OR 
"6569181" OR 
"6575995" OR 
"6589263" OR 
"6596011" OR 
"6602271" OR 
"660507 4" OR 
"6605102" OR 
"6610077" OR 
"6620148" OR 
"6620179" OR 
"6620182" OR 
"6623460" OR 
"6635068" OR 
"6645222" OR 
"6660013" OR 
"6660014" OR 
"6663650" OR 
"6692504" OR 
"6699260" OR 
"6702830" OR 
"6719717" OR 
"6755847" OR 
"6767353" OR 
"6790204" OR 
"6800080" OR 
"6818006" OR 
"6824545" OR 
"6824550" OR 
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"6824553" OR 
"6830561" OR 
"6846029" OR 
"6902540" OR 
"6939361" OR 
"6942682" OR 
"6945977" OR 
"6960189" OR 
"6960222" OR 
"7004931" OR 
"7004954" OR 
"7036707" OR 
"7041084" OR 
"7052500" OR 
"7056328" OR 
"7063707" OR 
"7069835" OR 
"7094249" OR 
"7179273" OR 
"7223253" OR 
"7232432" OR 
"7244243" OR 
"7285126" OR 
"7300458" OR 
"7306618" OR 
"7320698" OR 
"7323002" OR 
"7331980" OR 
"7534234" OR 
"7578830" OR 
"7621870" OR 
"7674247" OR 
"7691121" OR 
"7695458" OR 
"7763010" OR 
"7766934" OR 
"7775501" OR 
"7780696" OR 
"7905877" OR 
"7905896" OR 
"7938809" OR 
"7938820") .pn. 

L160 106 ("7967790" OR (US-PGPUB; USPAT) OR ON 
"7976511" OR 
"7993302" OR 
"7993363" OR 
"8043313" OR 
"8052640" OR 
"8057 496" OR 
"8057 497" OR 
"8066757" OR 
"8070769" OR 
"8070791" OR 
"8075510" OR 
"8088140" OR 
"8092486" OR 
"8100935" OR 
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"8109962" OR 
"8118829" OR 
"8197493" OR 
"8246641" OR 
"8261648" OR 
"8267897" OR 
"8298257" OR 
"83177 48" OR 
"8337450" OR 
"8357178" OR 
"8361104" OR 
"8409215" OR 
"8486105" OR 
"8491539" OR 
"8512352" OR 
"8535283" OR 
"8535334" OR 
"8545526" OR 
"8568432" OR 
"857 4262" OR 
"8579915" OR 
"8585713" OR 
"8608754" OR 
"8657867" OR 
"8696622" OR 
"8715314" OR 
"8721714" OR 
"8753322" OR 
"8771289" OR 
"8777893" OR 
"8784441" OR 
"8784442" OR 
"8795305" OR 
"8795345" OR 
"8801748" OR 
"8808259" OR 
"8814927" OR 
"8820207" OR 
"8826791" OR 
"8828044" OR 
"8833224" OR 
"8845621" OR 
"8852226" OR 
"8939991" OR 
"8945143" OR 
"8945172" OR 
"8956384" OR 
"8992504" OR 
"9005172" OR 
"9028401" OR 
"9078682" OR 
"9101382" OR 
"9125683" OR 
"9126016" OR 
"9149609" OR 
"9155552" OR 
"9161766" OR 
"9173668" OR 
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"9186487" OR 
"9204887" OR 
"9216277" OR 
"9259237" OR 
"9283066" OR 
"9351747" OR 
"9358037" OR 
"9439664" OR 
"9439751" OR 
"9456834" OR 
"9463035" OR 
"9463036" OR 
"9526864" OR 
"9526865" OR 
"9566424" OR 
"9579116" OR 
"9616213" OR 
"9636206" OR 
"9643035" OR 
"9700332" OR 
"9717514" OR 
"9717519" OR 
"97 44024" OR 
"9757137" OR 
"9827084" OR 
"9844386" OR 
"9844387" OR 
"9848975" OR 
"9849014" OR 
"9962178" OR 
"9980813" OR 
"9999493" OR 
"RE43902").pn. 

L162 65 16/117519 (US-PGPUB; USPAT; OR ON 
FIT (AU, AP, AT, CA, 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L163 333 ("2846179" "3088363" (US-PGPUB; USPAT; OR ON 
"3197173" "3435826" USOCR) 
"3892161" "3923065" 
"4030503" "4034642" 
"4287808" "4393872" 
"4523738" "4551862" 
"4650466" "4873978" 
"4883458" "4890611" 
"4960259" "4978341" 
"5011488" "5059178" 
"5102415" "5127626" 
"5129910" "5192286" 
"5192290" "5360417" 
"5370653" "5476450" 
"5490859" "5591137" 
"5746758" "5749858" 
"5766191" "5782817" 
"5827229" "5827304" 
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"5868708" "5873866" 
"5873882" "5876414" 
"5882329" "5911710" 
"5972019" "5974938" 
"5989233" "5993483" 
"6066149" "6221006" 
"6228060" "6238412" 
"6254571" "6258115" 
"6306163" "6350271" 
"6364895" "6368339" 
"6383205" "6413235" 
"6423032" "6440148" 
"6454741" "6454775" 
"6458103" "6458139" 
"6511492" "6514273" 
"6530935" "6530939" 
"6544279" "6551342" 
"6589263" "6596011" 
"6602271" "6605074" 
"6605102" "6623460" 
"6635070" "6645222" 
"6660013" "6663650" 
"6685722" "6692504" 
"6699260" "6755847" 
"6767353" "6800080" 
"6824553" "6939361" 
"6960222" "7004954" 
"7036707" "7041084" 
"7052500" "7056328" 
"7069835" "7094249" 
"7179273" "7220269" 
"7232432" "7244243" 
"7285126" "7306618" 
"7320698" "7323002" 
"7331980" "7534234" 
"7578830" "7621870" 
"7674247" "7691121" 
"7695458" "7763010" 
"7766934" "7775501" 
"7905877" "7905896" 
"7938809" "7938820" 
"7967790" "7976511" 
"7993302" "7993363" 
"8043313" "8052640" 
"8066757" "8070791" 
"8075510" "8088140" 
"8100935" "8109962" 
"8118829" "8197493" 
"8246641" "8261648" 
"8267897" "8298257" 
"8317748" "8337450" 
"RE43902" I 
8357178" 1 "8361104" I 

"8409215" 1 "8486105" I 
"8491539" 1 "8512352" I 
"8535334" I "8545526" I 
"8568432" 1"8574262" I 
"8579915" 1"8585713" I 
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"8696622" "8715314" 
"8771289" "8777893" 
"8784434" "8784441" 
"8795305" "8795345" 
"8801748" "8814927" 
"8820207" "8826791" 
"8828044" "8833224" 
"8845621" "8852205" 
"8852226" "8932319" 
"8939991" "8945143" 
"8945172" "8968330" 
"8992504" "9005172" 
"9101382" "9149609" 
"9161766" "9204887" 
"9259237" "9283066" 
"9408620" "9439664" 
"9439751" "9456834" 
"9463036" "9526864" 
"9526865" "9566424" 
"9579116" "9616213" 
"9636206" "9700332" 
"9717519" "9744024" 
"9757137" "9844386" 
"9844387" "9999493" 
"10004531 I 
"10045790 I 
"10098651" I 
"10238406" I 
"10335186" I 
"10342571" I 
"10349960" I 
"20010004699" 
"20010041909" 
"2001005181 0" 
"20020111648" 
"20020120277" 
"2002014 7 458" 
"20020156457" 
"20030114875" 
"20030116731" 
"20030125663" 
"20030135230" 
"20030153973" 
"20040039412" 
"20040073243" 
"20040199202" 
"20050038468" 
"20050119668" 
"20050283186" 
"2006004 7286" 
"20060100662" 
"20060247500" 
"20060253145" 
"20060282111" 
"20070038225" 
"20070112374" 
"20070118165" 
"20070161963" 
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"20070179513" 
"20070191866" 
"20070198028" 
"20070208361" 
"20070208367" 
"20070213753" 
"20070255252" 
"20080015541" 
"20080088055" 
"20080157017" 
"20080167678" 
"20080228209" 
"20080234 722" 
"20080262528" 
"20080269798" 
"20080300466" 
"20090018566" 
"20090054918" 
"20090062841" 
"20090160112" 
"20090163846" 
"20090182362" 
"20090281525" 
"20090292307" 
"20100087850" 
"20100114113" 
"20100121312" 
"201 00204 712" 
"20100249815" 
"20100318178" 
"20110054405" 
"20110060212" 
"20110144592" 
"20110152993" 
"20110190806" 
"20110213290" 
"20110213403" 
"20110224707" 
"20110245807" 
"20110251629" 
"20110264133" 
"20110319917" 
"20120059356" 
"20120089216" 
"20120101480" 
"2012010151 0" 
"20120138832" 
"20120143239" 
"20120165919" 
"20120179181" 
"20120232655" 
"20120271231" 
"20120310166" 
"20130092012" 
"20130184703" 
"20140005713" 
"20140025048" 
"20140276403" 
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"201403 71779" 
"20150018860" 
"20150133990" 
"20150196744" 
"20150238207" 
"20150265299" 
"20150305756" 
"20150305859" 
"20150352325" 
"20150360001" 
"2015037 4391" 
"20160113666" 
"20160143721" 
"20160262790" 
"20160277276" 
"20170037548" 
"20170058623" 
"20170105745" 
"20170112513" 
"20170112514" 
"20170189041" 
"20170233908" 
"20170265878" 
"20170325839" 
"20180064454" 
"20180092652" 
"20180105963" 
"20180125512" 
"20180193043 II 
"20180256178" 
"20180296240" 
"20180344339" 
"20180361116" 
"20190000492" 
"20190046219" 
"20190070401" 
"20190150959" 
"20190231373").pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

L164 2 ("20030191425," (US-PGPUB; USPAT; OR ON 
"20120143123").pn. FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L165 250 ("10004531" OR (US-PGPUB; USPAT) OR ON 
"10010335" OR 
"10016266" OR 
"10028759" OR 
"10045790" OR 
"10058339" OR 
"10098651" OR 
"10130385" OR 
"10226263" OR 
"10238406" OR 
"10271864" OR 
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"10327883" OR 
"10335186" OR 
"10342571" OR 
"10349960" OR 
"10383644" OR 
"10384034" OR 
"10456555" OR 
"10478535" OR 
"10485952" OR 
"10524811" OR 
"10531883" OR 
"10588655" OR 
"10648268" OR 
"10695159" OR 
"10709471" OR 
"10772636" OR 
"10799331" OR 
"10912577" OR 
"10926060" OR 
"10953195" OR 
"10960114" OR 
"11000682" OR 
"11013523" OR 
"1101890" OR 
"11058445" OR 
"11058451" OR 
"11065019" OR 
"11147571" OR 
"11154314" OR 
"11166703" OR 
"11185664" OR 
"11213356" OR 
"11224450" OR 
"11224721" OR 
"11259821" OR 
"11305094" OR 
"11383064" OR 
"11395903" OR 
"11406801" OR 
"11433218" OR 
"11439799" OR 
"11457936" OR 
"11529158" OR 
"11554005" OR 
"11559382" OR 
"11576691" OR 
"11596768" OR 
"11642209" OR 
"11648028" OR 
"11697011" OR 
"11697012" OR 
"11744691" OR 
"11806033" OR 
"11832837" OR 
"11832838" OR 
"11833023" OR 
"11839393" OR 
"11844921" OR 
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"11849963" OR 
"11890180" OR 
"11918243" OR 
"11918244" OR 
"20010004699" OR 
"20010031981" OR 
"20010041881" OR 
"20010041909" OR 
"20010049486" OR 
"20010051810" OR 
"20020022858" OR 
"20020022859" OR 
"20020026211" OR 
"20020032455" OR 
"20020049452" OR 
"20020095161" OR 
"20020095171" OR 
"20020111648" OR 
"20020120277" OR 
"20020147458" OR 
"20020151918" OR 
"20020156457" OR 
"20020161392" OR 
"20020169474" OR 
"20020173819" OR 
"20020188276" OR 
"20030023263" OR 
"20030083693" OR 
"20030100919" OR 
"20030114875" OR 
"20030116731" OR 
"20030125663" OR 
"20030135151" OR 
"20030135230" OR 
"20030135258" OR 
"20030153873" OR 
"20030153973" OR 
"20030168068" OR 
"20030176884" OR 
"20030191516" OR 
"20030208224" OR 
"20030216774" OR 
"20030225379" OR 
"20040019310" OR 
"20040039351" OR 
"20040039412" OR 
"20040068288" OR 
"20040073243" OR 
"20040098033" OR 
"20040102807" OR 
"20040122359" OR 
"20040127936" OR 
"20040133232" OR 
"20040138525" OR 
"20040138692" OR 
"20040167567" OR 
"20040199201" OR 
"20040199202" OR 
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"20040260344" OR 
"20040267272" OR 
"20050004534" OR 
"20050033172" OR 
"20050038468" OR 
"20050054995" OR 
"20050055047" OR 
"20050085769" OR 
"20050085826" OR 
"20050085846" OR 
"20050085849" OR 
"20050119668" OR 
"20050131387" OR 
"20050177132" OR 
"20050187570" OR 
"20050203605" OR 
"20050283165" OR 
"20050283166" OR 
"20050283186" OR 
"20060020286" OR 
"20060042786" OR 
"20060047286" OR 
"20060074401" OR 
"20060089533" OR 
"20060100662" OR 
"20060155305" OR 
"20060173525" OR 
"20060195137" OR 
"20060200221" OR 
"20060217664" OR 
"20060224177" OR 
"20060229645" OR 
"20060247500" OR 
"20060253145" OR 
"20060264905" OR 
"2006027687 4" OR 
"20060282111" OR 
"20060293696" OR 
"20070010787" OR 
"20070038225" OR 
"200700937 44" OR 
"20070112374" OR 
"20070118165" OR 
"20070149996" OR 
"20070161963" OR 
"20070179513" OR 
"20070191866" OR 
"20070198028" OR 
"20070208361" OR 
"20070208367" OR 
"20070213753" OR 
"20070213765" OR 
"20070233043" OR 
"20070255252" OR 
"20070288054" OR 
"20080015541" OR 
"20080087853" OR 
"20080088055" OR 
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"20080157017" OR 
"20080167678" OR 
"20080183136" OR 
"20080228209" OR 
"20080234715" OR 
"20080234722" OR 
"20080262528" OR 
"20080269798" OR 
"20080294096" OR 
"20080300466" OR 
"20080312681" OR 
"20090018566" OR 
"20090054918" OR 
"20090062841" OR 
"20090069828" OR 
"20090076417" OR 
"20090160112" OR 
"20090163846" OR 
"20090182362" OR 
"20090192495" OR 
"20090281525" OR 
"20090292307" OR 
"20090299393" OR 
"20090312786" OR 
"20100016837" OR 
"20100030256" OR 
"20100042136" OR 
"20100087844" OR 
"20100087850" OR 
"20100094201" OR 
"20100106081" OR 
"20100114017" OR 
"20100114113" OR 
"20100121312" OR 
"20100137846" OR 
"20100190156" OR 
"20100204712" OR 
"20100217276" OR 
"20100249815" OR 
"20100268264" OR 
"20100318178" OR 
"20110034986" OR 
"20110034987" OR 
"20110054405" OR 
"20110060212" OR 
"20110118817" OR 
"20110125181" OR 
"20110144592" OR 
"20110152823" OR 
"20110152889" OR 
"20110152993" OR 
"20110160742" OR 
"20110160763" OR 
"20110190806" OR 
"20110196309" OR 
"20110196414" OR 
"20110213290" OR 
"20110213403" OR 
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"20110224707" OR 
"20110245807" OR 
"20110251629" OR 
"20110264132" OR 
"20110264133" OR 
"20110265681" OR 
"20110288529") .pn. 

L166 250 ("20110288572" OR (US-PGPUB; USPAT) OR ON 
"20110309037" OR 
"20110319917" OR 
"20120059309" OR 
"20120059356" OR 
"20120083824" OR 
"20120083868" OR 
"20120089216" OR 
"20120095448" OR 
"20120101480" OR 
"20120101510" OR 
"20120109109" OR 
"20120138832" OR 
"20120143239" OR 
"20120165919" OR 
"20120172918" OR 
"20120179181" OR 
"20120197277" OR 
"20120232655" OR 
"20120271105" OR 
"20120271231" OR 
"20120277788" OR 
"20120310166" OR 
"20130030460" OR 
"20130035628" OR 
"20130046332" OR 
"20130066348" OR 
"20130092012" 0 R 
"20130096571" OR 
"20130102996" OR 
"20130116708" OR 
"20130116721" OR 
"20130123705" OR 
"20130126559" OR 
"20130144326" OR 
"20130150793" OR 
"20130165871" OR 
"20130184703" OR 
"20130190701" OR 
"20130197454" OR 
"20130197567" OR 
"20130204297" OR 
"20130226196" OR 
"20130270161" OR 
"20130281788" OR 
"20130289608" OR 
"20130317589" OR 
"20130345739" OR 
"20140005712" OR 
"20140005713" OR 
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"20140005715" OR 
"20140005717" OR 
"20140025048" OR 
"20140031856" OR 
"20140046133" OR 
"20140046243" OR 
"20140052161" OR 
"20140074144" OR 
"20140121672" OR 
"20140155830" OR 
"20140155908" OR 
"20140155980" OR 
"20140163615" OR 
"20140180055" OR 
"20140180397" OR 
"20140188127" OR 
"20140188143" OR 
"20140222070" OR 
"20140236219" OR 
"20140243882" OR 
"20140257253" OR 
"20140257363" OR 
"20140276403" OR 
"20140296868" OR 
"20140303658" OR 
"20140318354" OR 
"20140324091" OR 
"20140330286" OR 
"20140336691" OR 
"20140343593" OR 
"20140364896" OR 
"20140371779" OR 
"20150005781" OR 
"20150005792" OR 
"20150018859" OR 
"20150018860" OR 
"20150018929" OR 
"20150025555" OR 
"20150032144" OR 
"20150059908" OR 
"20150088190" 0 R 
"20150127035" OR 
"20150133990" OR 
"20150150672" OR 
"20150164523" OR 
"20150164666" OR 
"20150173782" OR 
"20150190155" OR 
"20150190156" OR 
"20150196380" OR 
"20150196744" OR 
"20150209058" OR 
"20150209165" OR 
"20150238207" OR 
"20150250578" OR 
"20150265299" OR 
"20150305756" OR 
"20150305859" OR 
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"20150352325" OR 
"20150360001" OR 
"20150374391" OR 
"20160008014" OR 
"20160022293" OR 
"20160030708" OR 
"20160038267" OR 
"20160058540" OR 
"20160074627" OR 
"20160106353" OR 
"20160106448" OR 
"20160106449" 0 R 
"20160113663" OR 
"20160113664" OR 
"20160113665" OR 
"20160113666" OR 
"20160135829" OR 
"20160143721" OR 
"20160151605" OR 
"20160192912" OR 
"20160206344" OR 
"20160220741" OR 
"20160220795" OR 
"20160228134" OR 
"20160262774" OR 
"20160262790" OR 
"20160287276" OR 
"20160367285" OR 
"20170014560" OR 
"20170021130" OR 
"20170037548" OR 
"20170042571" OR 
"20170049942" OR 
"20170056032" OR 
"20170058623" OR 
"20170079672" OR 
"20170086864" OR 
"20170100142" OR 
"20170105743" OR 
"20170105745" OR 
"20170112513" OR 
"20170112514" OR 
"20170113005" OR 
"20170143359" OR 
"20170143880" OR 
"20170143938" OR 
"20170172591" OR 
"20170189041" OR 
"20170196576" OR 
"20170233908" OR 
"20170252057" OR 
"20170265878" OR 
"20170281204" OR 
"20170303939" OR 
"20170303942" OR 
"20170303947" OR 
"20170303948" OR 
"20170319221" OR 
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"20170325839" OR 
"20170340867" OR 
"20170348014" OR 
"20180014840" 0 R 
"20180042623" OR 
"20180042624" OR 
"20180042626" OR 
"20180055999" OR 
"20180064453" OR 
"20180064454" OR 
"20180070968" OR 
"20180092652" OR 
"20180104404" OR 
"20180105963" OR 
"20180125512" OR 
"20180184912" OR 
"20180193043" OR 
"20180236205" OR 
"20180250498" OR 
"20180256177" OR 
"20180256178" OR 
"20180296240" OR 
"20180344339" OR 
"20180361116" OR 
"20190000492" OR 
"20190015298" OR 
"20190046219" 0 R 
"20190070401" OR 
"20190117244" OR 
"20190133622" OR 
"20190133623" OR 
"20190133624" OR 
"20190133625" OR 
"20190133626" OR 
"20190133627" OR 
"20190150959" OR 
"20190223893" OR 
"20190231373" OR 
"20190239910" OR 
"20190321071" OR 
"20190328411" OR 
"20190336142" 0 R 
"20190336148" OR 
"20190365395" OR 
"20200022711" OR 
"20200046368" OR 
"20200046940" OR 
"20200054861" OR 
"20200113412" OR 
"20200121334" OR 
"20200129741" OR 
"20210022843" OR 
"20210038385" OR 
"20210113224" OR 
"20210128182" OR 
"20210137667" OR 
"20210138194" OR 
"20210186541" OR 
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"20210205577" OR 
"20210236148" OR 
"20210290925" OR 
"20210315598" OR 
"20210316127" OR 
"20210330344" OR 
"20210378694" OR 
"20210393278" OR 
"20210404464" OR 
"20220000505" OR 
"20220000506" OR 
"20220000507" OR 
"20220015798" OR 
"20220022898" OR 
"20220033888" OR 
"20220039815" OR 
"20220125451" OR 
"20220142638" OR 
"20220151647" OR 
"20220152355" OR 
"20220160381" OR 
"20220160382" OR 
"20220160383" OR 
"20220211400" OR 
"20220211992" OR 
"20220240959") .pn. 

L167 250 ("20220346800" OR (US-PGPUB; USPAT) OR ON 
"20220346813" OR 
"20220346814" OR 
"20220347455" OR 
"20220362512" OR 
"20220370761" OR 
"20230046775" OR 
"20230059721" OR 
"20230062809" OR 
"20230070120" OR 
"20230122587" OR 
"20230200970" OR 
"20230218310" OR 
"20230218313" OR 
"20230218383" OR 
"20230233311" OR 
"20230248380" OR 
"20230270991" OR 
"20230310137" OR 
"20230310138" OR 
"20230310751" OR 
"20230320834" OR 
"20230329734" OR 
"20230338130" OR 
"20230338131" OR 
"20230355256" OR 
"20230355259" OR 
"20230355938" OR 
"20230363776" OR 
"20230363883" OR 
"20230389932" OR 
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"20230390045" OR 
"20240058113" OR 
"20240074771" OR 
"2784717" OR 
"2846179" OR 
"2955592" OR 
"3088363" OR 
"3197173" OR 
"3416531" OR 
"3435826" OR 
"3438607" OR 
"3515137" OR 
"3675657" OR 
"3785380" OR 
"3860006" OR 
"3892161" OR 
"3923065" OR 
"4030503" OR 
"4034642" OR 
"4222380" OR 
"4243040" OR 
"4287808" OR 
"4324262" OR 
"4393872" OR 
"4401107'' OR 
"4469100" OR 
"4523738" OR 
"4551862" OR 
"4604094" OR 
"4611594" OR 
"4634421" OR 
"4643184" OR 
"4646736" OR 
"4650466" OR 
"4776337" OR 
"4790812" OR 
"4863440" OR 
"4870953" OR 
"4883458" OR 
"4886062" OR 
"4890611" OR 
"4898575" OR 
"4946440" OR 
"4960259" OR 
"4978341" OR 
"4981478" OR 
"5030201" OR 
"5059178" OR 
"5100423" OR 
"5127626" OR 
"5129910" OR 
"5135484" OR 
"5154724" OR 
"5158533" OR 
"5158564" OR 
"5192274" OR 
"5192286" OR 
"5192290" OR 
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"5197485" OR 
"5234403" OR 
"5242461" OR 
"5244619" OR 
"5323514" OR 
"5329923" OR 
"5360417" OR 
"5364345" OR 
"5376101" OR 
"5383887" OR 
"5389100" OR 
"5391152" OR 
"541977 4" OR 
"5421824" OR 
"5443443" OR 
"5456667" OR 
"5476450" OR 
"5484418" OR 
"5490859" OR 
"5496365" OR 
"5527326" OR 
"5549626" OR 
"5591137" OR 
"5639276" OR 
"5653684" OR 
"5662703" OR 
"57 46758" OR 
"57 49858" OR 
"5769816" OR 
"5782817" OR 
"5800457" OR 
"5827229" OR 
"5846251" OR 
"5860938" OR 
"5873866" OR 
"5873882" OR 
"5876414" OR 
"5895406" OR 
"5908435" OR 
"5911710" OR 
"5911728" OR 
"5911733" OR 
"5911754" OR 
"5941869" OR 
"594 7985" OR 
"5951539" OR 
"5954737" OR 
"5971938" OR 
"5971958" OR 
"5972019" OR 
"597 4938" OR 
"5989233" OR 
"5993483" OR 
"6017335" OR 
"6030397" OR 
"60597 45" OR 
"6059814" OR 
"6066158" OR 
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"6068645" OR 
"6126635" OR 
"6142987" OR 
"6146396" OR 
"6146403" OR 
"6152144" OR 
"6152946" OR 
"6156055" OR 
"6159230" OR 
"6165196" OR 
"6168579" OR 
"6179859" OR 
"6221006" OR 
"6228060" OR 
"6238412" OR 
"6245078" OR 
"6245089" OR 
"6254571" OR 
"6258115" OR 
"6264663" OR 
"6306163" OR 
"6322572" OR 
"6350271" OR 
"6361545" OR 
"6364895" OR 
"6368339" OR 
"6383205" OR 
"6402771" OR 
"6413235" OR 
"6423032" OR 
"6432122" OR 
"6451036" OR 
"6458103" OR 
"6475236" OR 
"6485502" OR 
"6508782" OR 
"6511492" OR 
"6514273" OR 
"6530923" OR 
"6530935" OR 
"6540722" OR 
"6544276" OR 
"6544278" OR 
"6544279" OR 
"6551342" OR 
"6564828" OR 
"6569181" OR 
"6575995" OR 
"6589263" OR 
"6589264" OR 
"6596011" OR 
"6602271" OR 
"660507 4" OR 
"6605102" OR 
"6610077" OR 
"6620148" OR 
"6620179" OR 
"6620182" OR 
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"6623460" OR 
"6635068" OR 
"6645222" OR 
"6660013" OR 
"6660014" OR 
"6663650" OR 
"6692504" OR 
"6699260" OR 
"6702830" OR 
"6719717" OR 
"6755847" OR 
"6767353" OR 
"6790204" OR 
"6800080" OR 
"6818006" OR 
"6824545" OR 
"6824550" OR 
"6824553" OR 
"6830561" OR 
"6846029" OR 
"6902540" OR 
"6908455" OR 
"6939361" OR 
"6942682" OR 
"6945977" OR 
"6960189" OR 
"6960222" OR 
"7004931" OR 
"7004954" OR 
"7036707" OR 
"7041084" OR 
"7052500" OR 
"7056328" OR 
"7063707" OR 
"7069835" OR 
"7094249" OR 
"7122034" OR 
"7128073" OR 
"7152605" OR 
"7179273" OR 
"7223253" OR 
"7232432" OR 
"7244243" OR 
"7285126" OR 
"7300458") .pn. 

L168 152 ("7306618" OR (US-PGPUB; USPAT) OR ON 
"7320698" OR 
"7323002" OR 
"7331980" OR 
"7 481805" OR 
"7534234" OR 
"7578830" OR 
"7621870" OR 
"7674247" OR 
"7678131" OR 
"7691121" OR 
"7695458" OR 
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"7713282" OR 
"7722641" OR 
"7763010" OR 
"7766934" OR 
"7775501" OR 
"7780696" OR 
"7815608" OR 
"7905877" OR 
"7905896" OR 
"7938809" OR 
"7938820" OR 
"7967790" OR 
"7976511" OR 
"7993302" OR 
"7993363" OR 
"8021351" OR 
"8043313" OR 
"8052640" OR 
"8057 496" OR 
"8057 497" OR 
"8066757" OR 
"8070694" OR 
"8070769" OR 
"8070791" OR 
"8075510" OR 
"8080032" OR 
"8088140" OR 
"8092486" OR 
"8100935" OR 
"8109962" OR 
"8118829" OR 
"8197493" OR 
"8246641" OR 
"8261648" OR 
"8267897" OR 
"8298257" OR 
"83177 48" OR 
"8337450" OR 
"8343167" OR 
"8357178" OR 
"8361104" OR 
"8409215" OR 
"8480708" OR 
"8486105" OR 
"8491539" OR 
"8512352" OR 
"8523897" OR 
"8535283" OR 
"8535334" OR 
"8535343" OR 
"8545526" OR 
"8568432" OR 
"8568465" OR 
"857 4262" OR 
"8579915" OR 
"8585713" OR 
"8608754" OR 
"864 7367" OR 
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"8657867" OR 
"8696622" OR 
"8715314" OR 
"8721714" OR 
"8753322" OR 
"8771289" OR 
"8777893" OR 
"8784441" OR 
"8784442" OR 
"8784469" OR 
"8795305" OR 
"8795345" OR 
"8801748" OR 
"8808259" OR 
"8814927" OR 
"8820207" OR 
"8826791" OR 
"8828044" OR 
"8833224" OR 
"8834519" OR 
"8845621" OR 
"8852205" OR 
"8852226" OR 
"8939991" OR 
"8945143" OR 
"8945172" OR 
"8956384" OR 
"8992504" OR 
"9005172" OR 
"9011551" OR 
"9028401" OR 
"9078682" OR 
"9101382" OR 
"9125683" OR 
"9126016" OR 
"9149609" OR 
"9155552" OR 
"9161766" OR 
"9168043" OR 
"9173668" OR 
"9186487" OR 
"9204887" OR 
"9216277" OR 
"9241669" OR 
"9259237" OR 
"9265512" OR 
"9283066" OR 
"9301769" OR 
"9351747" OR 
"9358037" OR 
"9439664" OR 
"9439751" OR 
"9456834" OR 
"9463035" OR 
"9463036" OR 
"9526864" OR 
"9526865" OR 
"9532792" OR 
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"9566073" OR 
"9566424" OR 
"9579116" OR 
"9581942" OR 
"9616213" OR 
"9636206" OR 
"9643035" OR 
"9662129" OR 
"9700332" OR 
"9717488" OR 
"9717514" OR 
"9717519" OR 
"97 44024" OR 
"9757137" OR 
"9827084" OR 
"9844386" OR 
"9844387" OR 
"9848975" OR 
"9849014" OR 
"9884387" OR 
"9962178" OR 
"9980813" OR 
"9999493" OR 
"RE43902").pn. 

L169 210 (hemostasis ADJ valve (US-PGPUB; USPAT; OR ON 
adj2 method) FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L170 67 (hemostasis ADJ valve (US-PGPUB; USPAT; OR ON 
adj2 method) AND FIT (AU, AP, AT, CA, 
filament CH, CN, DD, DE, EA, 

EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L171 14 (hemostasis ADJ valve (US-PGPUB; USPAT; OR ON 
adj2 method) AND FIT (AU, AP, AT, CA, 
filament AND (valve CH, CN, DD, DE, EA, 
ADJ assembly) EP, ES, FR, GB, JP, 

KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L172 87 (hemostasis ADJ valve (US-PGPUB; USPAT; OR ON 
adj2 method) .ti. FIT (AU, AP, AT, CA, 

CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L173 5 (hemostasis ADJ valve (US-PGPUB; USPAT; OR ON 
adj2 method) .ti. AND FIT (AU, AP, AT, CA, 
(Quynh-Nhu NEAR Vu) CH, CN, DD, DE, EA, 

EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L174 5 (hemostasis ADJ valve (US-PGPUB; USPAT; OR ON 
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adj2 method) .ti. AND FIT (AU, AP, AT, CA, 10:37 AM 
(Quynh-Nhu NEAR Vu) CH, CN, DD, DE, EA, 
AND (filament).clm. EP, ES, FR, GB, JP, 

KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L175 1 18/598482 (US-PGPUB; USPAT; OR ON ON 2024/07/10 
FIT (AU, AP, AT, CA, 10:50 AM 
CH, CN, DD, DE, EA, 
EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L176 7352 ( (A61 M2039/062 OR (US-PGPUB; USPAT; OR ON ON 2024/07/10 
A61 M2039/0673 OR FIT (AU, AP, AT, CA, 10:53 AM 
A61 M39/0613).cpc.) CH, CN, DD, DE, EA, 

EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

L177 3 ("20030116731, II (US-PGPUB; USPAT; OR ON ON 2024/07/10 
"20110144592," FIT (AU, AP, AT, CA, 11 :17 AM 
"20150305859").pn. CH, CN, DD, DE, EA, 

EP, ES, FR, GB, JP, 
KR, OA, RU, SU, WO); 
FPRS; EPO; JPO) 

PE2E SEARCH - Search History (Interference) 

Ref# Hi1s Search Query DBs Default Plurals British mmeStamp 
Operator EQuivalen1s 

N47 1423 (A61 B17/3207).CPC. (US-PGPUB; USPAT) OR ON ON 2020/11/24 
03:05 PM 

N48 1681 (A61 M39/06 OR (US-PGPUB; USPAT) OR ON ON 2020/11/24 
A61 M2039/062 OR 03:05 PM 
A61 M2039/0673 OR 
A61 M39/0613).CPC. 

N49 0 ("11" or N47) and (US-PGPUB; USPAT) OR ON ON 2020/11/24 
((hemostatic adj valve) 03:06 PM 
and reinforcement and 
filament and 
biasing) .elm. 

N50 2 (N47 or N48) and (US-PGPUB; USPAT) OR ON ON 2020/11/24 
((hemostatic adj valve) 03:06 PM 
and reinforcement and 
filament and 
biasing) .elm. 

N51 2 ((hemostatic adj valve) (US-PGPUB; USPAT) OR ON ON 2020/11/24 
and reinforcement and 03:06 PM 
filament and 
biasing) .elm. 

N52 2 (A61 M39/06 OR (US-PGPUB; USPAT) OR ON ON 2022/11/08 
A61 M2039/062 OR 10:25 AM 
A61 M2039/0673 OR 
A61 M39/0613).CPC. 
AND ((constricting ADJ 
mechanism) AND 
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filament AND 
spring) .elm. 

N53 3 ( (hemostasis ADJ (US-PGPUB; USPAT) OR ON 
valve) AND (constricting 
ADJ mechanism) AND 
filament AND 
spring) .elm. 

N54 3 ((valve) AND (US-PGPUB; USPAT) OR ON 
(constricting ADJ 
mechanism) AND 
(filament) AND (biasing 
OR spring)).clm. 

N55 5 N48 AND (active ADJ (US-PGPUB; USPAT) OR ON 
tensioning ADJ 
mechanism) 

N56 91 (filament AND actuator (US-PGPUB; USPAT) OR ON 
AND biasing).clm. 

N57 15 (filament AND actuator (US-PGPUB; USPAT) OR ON 
AND biasing AND 
valve).clm. 
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Application No. Applicant(s) 
18/598,482 Merritt et al. 

Applicant-Initiated Interview Summary Examiner Art AIA {First Inventor Page 
QUYNH-NHU H VU Unit to File) Status 

3783 Yes 1 of 1 

QUYNH-NHU H VU Primary Examiner Telephonic 
Matthew Williams Attorne of Record 

Date of Interview: 01 July 2024 

Issues Discussed: 

Election/Restriction 

During the interview, attorney Williams and examiner Vu discussed about a sub-species in between Figs 
. 6-9. 
Both of the attorney Williams and examiner Vu agreed that the sub-species (filament) in either one of the 
Figs. 6-9 should be examined or combined into the delivery device system in Figs. 1-4. 
For example: if the sub-species - filament 150 in Fig. 6 elected, then, the filament 150 in Fig. 6 are 
combined in the delivery device system 100 in Figs. 1-4. 
Or if the sub-species - filament 150 in Fig. 7 elected, in that case, the filament 150 in Fig. 7 are 
combined in the delivery device system 100 in Figs. 1-4. 
Or if the sub-species - filament 800 in Fig. 8 elected, in that case, the filament 800 in Fig. 8 are 
combined in the delivery device system 100 in Figs. 1-4. 
Or if the sub-species - filament 800 in Fig. 9 elected, in that case, the filament 800 in Fig. 9 are 
combined in the delivery device system 100 in Figs. 1-4. 

/QUYNH-NHU H. VU/ 
Primary Examiner, Art Unit 3783 I 
Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1.2 Business to be transacted in writing 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the 
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a 
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this 
interview summary form, whichever is later, to file a statement of the substance of the interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete 
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete 
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general 
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the 
interview, to include an indication as to whether or not agreement was reached on the issues raised. 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20240702 



-173-

j tvii\T-rI-iEVV s, VV!LL!i\!\:i~3 I 
j To~ PEF{~{~NS (~()TE LLP ~ 
i ~ 
=- p_(). BC)X ·1247 , i ~ i SE .. :\T'-TLE) VVl\ E~a-1 •i '! ... ·i 247 ~ 

j i 
i ~1f(~f~\tEt) ] 
j ~~/ffl!N1' [}t}C~<J!l".~NG i 
i ~ i ,, ,, . f~ ~) ,...,.,, .. , ~ 

PCT 

i JlJN ~j ,) iUl½ ~ 
~ ~ ,·: ... \ .. ~ .... iZl,,'.;:• "i-L.-.) 
~ ~'"\'!-.'''~~•,,•,.,, .,,.,_~ '"'':\"...._ S1"'':.; ~ ;,;:~ ~ ..... ---··.:.:.:··--- -···:·· .. ----- ------ ' 

i i,-~~1K!NS ~~\)~~ ~~r n n:~h:' ~"r, .... ";~~-.. ,y i 
1 H ;-f{Z~;-::~t~;.~-,;~~i;\~;;/J i ~ ~, V ey ~, ··:) t11 ~~ ~ 
. .. ,.. ................................................................................................................................. ~ ~~~~ ~ :~ ~ t,lt&...~ 

•in 

I ~ 
i i 
! ' i ~ 
~ ......................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... 1 

T •• --1 -~ [5g --:~:;::--;;;::-;;;~;--::--;:~;:-;;~;~-~::~-:;~:~~-~-~~~-~~:;--:~;:::-::~;:~:~-;;-~:;::::-~~-:~;~;::~--::;;-:~;-~:-~;::;~--~;:;::-:~;;--~;:-;~::--~::~::-~::-:;;;:::::~--;-:-:;:~~:;::;--! 
~ ' .,~\ti~hodt)" have bi::i::n est::.bhshed ~u:;d sxe tni.:·1~.::nitted hert;\:s:·tth. ' 

:Filing :)f anH!Bdn~er~ts :..:uH.1 &(atRnH!Bt tHH.h°':~-- _,:\stk~~~ 1~!~ 

, .......... ..., 

'The &f:phcarn is :::n:idt:d\ ~fht: ::o V•/ish:::s .. tn :3.rrter::d tht: (:b.irn:: of the in.H:.rr1a:k,na~ :3.pph: .. --:s.tinn f::t:t: Rnk 46): 

\Vh:;::n~~ 'Tht: tin:t: Hn-iit for fd;ng such hn1endrnents. L rFJnn:,.Hy t'.:vo rn:...:nths fron-i the dat(:~ 'Jftrans;rnittai 'Jfthe inH~;'ft~Hi:...:nh~ 
:sear(:b report 

I-lfl-t~-·~~ I)ir::::..-:.t(y tn the Jntern.a:ion.aj Bureau pn:•f:::rabty thrnugh f:•l1 CT~ or on f:~:pcr to~ 
The !ntern:.~tion:.~! Bures.ti of \5./] f··(~ )~~- d.,•~n::\t, ,-:.-.,,:: Co~ornbeH~;:::;~ 12; 1 (}en:::;v~! 20~ S\.vi~zcri~E3d 

Fnr n3ore ~h:taH:::d .~f5§trurhnns; sec the r•c:·r .. 4..pJ--_.fft:a.:-~t ~- r~~:'.lid~:J fntt:n:~atk,na~ Phase~ f:~:ragrs.phs: 9.004 ··· 9.0l 1. 

2. LnJ TtE:• anp~3(::n1t lS ht'"reb:_;-· notffi.t:d :h:3.t no internat~Gna~ s:::ar(:h r:::r:nn ,viH tH:• '.::•::wb~~sht:d and that. the d'.::•d:3.ra:ion ~: .. n.:e.,' 
/\r:.icii: 17(2)(:3.) to ths.t t:ffect and thf~ '.~•r;ttt:n opinion 'Jf the !nterns.tfrJnai Searcb;ng Autht~rity are ~.rhns;n;\ttt:d her(:~\:\•·ith. 

·~ [~~] \Vith i"!!g~ird (n ~~ny p~--:)t~~:lt ::tgainst p::tyn:ent of (:::.n) additiGns.l ·k:i::(s) under I{uk;· 40.2~ th(;· apptk.ant is nGtifit;d that: 
[:] ~hf~ pH:t(:~st r,1geth:..";r ,;,..:~tb ~he d~:cis:it:r! th:;.;refJn h:.:-:.s bt;::--:n tt:nrsn:hted tfJ th::: 1r~1~~,1w(irHFJl I$tn\:-:;r:,_, tog(:~th:::r ,l,, .. hh any l-~~qt:(:st 

t::.: fr:-n:,'°~lfd the k>:ts :...!fboth 'tbt: prL:t::~s~: at:.d ~he dt:'t:isi:...."'::·1 th::~~·~:·on t(.: fr:.:..: d~::3{gnat:..:d (}ffices. 

[:] n.{.: ~:.~'-";x~·ts~·::;n h::t& b•::~~n ~T~;~d'-"; y~:t ~-~~1 the pr•)t:::~st: ·L .. :::.~: ~--~ : •. ~,L: v .. ;: ~ t,: :. .. ,t~;; ,,.x{ us S-..:},:.~ .. .:-s .,_'\ ... ~~-,.:.::,.'h ts ~--~- ---:c 

4. 'R!!iHirHh:rs 

The ;3ppU~an\ ~1:~ty &B fnnBt ct~~nrnenl~ {in ars infot-rns.! hssis Bn ~hi! ~~·TiHfn oi~h"~B{in t~f the IntfrBs.~io~s! Sf~srching.A.uthBdty !G 
~he hnen!~!tior!~!i Et~r~a.u, Thes:e coir:xri~;::nts \viH b:::; rna.de ~t'-,.~!Ha.bk; !G th~;:: pi..ib~j~ Rtt~;::r irne1~na.tion:.'\l pubh~~~Hion. Tb~;:: h-1Wrna~i~H1ai 
Bur(~hu \,,g; s:;.;nd a c:...:py td" such c:...:rnrn.ents; \o aH df~s;ignat(~d ()ffices unk~ss. ar; int(:~rn~ni:...:nh~ pr:;.;lifnlnar)' (:X~Enin~ni:...:n r(:p'Jrt has 
b::::::n c:r is tn b::: :::stabhsht:d. 
ShGniy ;3i'tt:r the ~xp~ration of .10 rnBn(h& f.n~rn the I,H·'i~n·ity ~]stf, fh~ iBti!rrsstk--:~sl si~p~Bc~sti{rn ~~··iH bi! pSJbHsh~~] t~y ~he 
!r:;tenmtic::·1;:d Bures.tL lf!.he appl~cant \Vi:sht;:sto :::.v•Jid or postpo:·1(; pub!it:::ttion: anc:tkt; Gf'.~•ithdra·ws.1 of thi:: ir:;ternatior:;a.} hppli(::::.tion: 
•Jr Gft~F:: pdority t:ia.inL, rnu~:t rea(:h th(; Internati•Jn:::.~ B11r(;itu be-tore tht; cornpktion oftht; tet·-J1nics.! prep::ffa.hon~: frw ~nti::n·unic:n::d 
pubhcs.tinn {R:3ks 9Ulns,] and ~)0:)L\.3), 

i}/irhin l~S n-~{irrths fr•)~::~ :he ptiori'.y d~ttt:·~ htit •)~1.iy fr1 respect of sOH3'°:: desigr!~ned {)frh:::::s; ~t d~~1:~tf!d ft~r ~n\e~·n;3\l(m;3~ prehn::inary 
t:xi:rnir.:::t~ion :nust b~~ r1~~~d tfttF~ appik~a.nt ,;,ish:;.;s h.: r~iJ:stp:..1rF~ \h::: :::r!try ;nto th::: f!iH.it:rE~~ p'hi:s.e :..~n(~~ 30 nH."':f~th§ frorn th~~ pdodty 
dRte nn sor:::(: c~ff:ct:'~. (:v(:;n bti::r): oth(:;r,~;,:~:st:'.,_ th __ ,: apphca:·n.nit:.st~ \'1-'ithh·i zn ~nunth·~ frcin: 1he pric:rity datt\ pe:.·f:.)tr:.1 tht~ tw~:st:tibf:·d 
acts tin· ~nt~·.1~ fo.to the f!Sth.1~1~i ~~h~~i~ hefrue th,cs•:: d::::sigrn3\ed {)iU:c,::s. ln rc$pcct Df •)the~· tfo·s:ign~:tt::::d c~tfi~•~~z~, the i;r~}t~ h:t~it c•f 
3U nH3nihs {,Jr }s.tt~r) ,viH :3.pp~y :::,.,•::•n if'no dcr~1:::.nd h filed \vi1hir.: 1-9 tnori:hs. FfJr det:..zi~.:~ ::bottt th::"} &f:ph:..-::::.h~•::• t.iff~e iirniti: ()fl.10:: 

i h':l {)fftce_. s.ee ,1 .. -....v,,8 .\;,,.-ipt:jntlp-..--:t/(~n/te.'(ts.:\trn~~_Jirnits .. htrrd ar;d :ht; 1-'(:T .{::..'.ph:.:-~1ra ~, f3t;.~·.:ie~ t,fati.:Jnal Ch:3.pt:::r:;. l 
~ ~ ! \Vithfr:; 2.2 rr~~)r:.ths i\··n~n tht-: prk~dty d:itt':! tht: ~PfJHt:H1t rs;~~y n':!'ft~t-:st th~\t ~ s~;p~+~lt:n1{:nt~ry fr1tt-:rr1~tk~r:.:i~ st:n·th ht: carr~t-:d t-nt ~ 
i ~':-)· ,, -~;fL.h••~.,'.. L.1\.,_.~~-, .. ~'..:Z.;-h.._z: Sc .. ~, ... ,:~.:hg A .. ~~;,01i'..,Y .. :~:~,t,):::....;s J~,s~.:..;~ , .. : .... c (R~_1;.,_. -~-s--.-~·.;_: ). ·:;,,: ~::{'l,.,.,~ ... --1,: ::---•., f<.':Yt~,-s'..:.~:::, -'~-~~-+L:!.,C~--~"::(." ~ 

~ .................. -.: ~;~t:::t~~: 3-~i~:n~~ _s~--:_:~nj~--~~--~'.~;5:t.rihf:~d .. in ~he .. l~(~T ,{t .. ::plix:.·aut :': (f:,~fr~b:\"lnt:..~rf;:~1 ~:::naJ ... I-•h;,:;f~~ p:3.ri:grar:h:; "a.~1n6---8. G3'1. """""""""""""""""""""""""""" ____ """""". ~ 



-174-

PCT 

~ .:'\pplfr.:t!Gt~S Of ag(:nt~S 1~k n::fen::ncf:: ,,,...........,_,,,--.,,wwwww,, r ................ , ....... ~.w., .Fi)I{ FlTR'IlJEI{ .. A(:Tli)N i 
~ ~ I 
t: l:~~::~::,~:~:·:~:~:~~:~~~~ca;lon No ...................... j l n tl:11,a!iot:,:l i~ ling ;la;.) i:::_;:::1::::,;:.~:.::~:'.:~ A/'.t~:::: !~:~:::: :~,i;::::::.r~)::::~,l;~::~;:.::n:!::,'..:1~,::e:~::l'~:~::.i 
~ ~ ~ ~ I ~:~::·:,l~·~:;~;'.;l,'l':~42!.., ........................................ J ·: O November .2023 (i 0. ·1 1 . .20:~ '.;,) ......................... t 1 i .i~ow~n1bm ~:O;i.2 (': 1.::.:~:'.'.~.~:~:: ......................... 

1 
I IN.::\:~: :\,•1ED!Ci\L1 !NC. t 

\ 

""""""""""""""""""""""".""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""· 1 

~"'.'.";':"~";;;;:; ;:G;:;,~~::~;;;;~:•,~;,~:i,\~~;:';':,';:_.':,'.'"'""'"' A stb,sily astl i, ;::;;;;;;;:;;;:;;;;:st o=sdi;;,-1 

This t::-n~;.n1t!tk:ntd Si::arch 1'.t: pnrt consists 0 ft~ tG,·~---~.',/-.. ~_','.·.· ... ',·.·, ·.•,'.,, .. _·,,,,l, .. ,. d,,,.,-'_',t,.',.'_'., ._,•: ... ,:.· ... ,·.•.·,,,'·~--.,.',· .·,._.,'., ',",·.·,•.·,~-- '.,·t•.•,·.·.,·•-••.,·•'.. Ii, L~nj h t& ;:·j~:G ;_~:..,;:...;cr::irt~rr;td b-:{ i! t:npy ' -" - -'- ... •X ,._... • • ... -- ... ... ~ ... 

l L §J;,&i§ (Jfl.h~ i·~pMt i 
1 ,. Wi,h ~d;:~;:;i~;~~~2::~;~;~x;~~;:;~;;~:;:::;:,"::~;;~:;;;";.,ii}.l(b;;hi,b ,, ,ne k,,,~,, ,,, I 

r .......... ~ 
:::. L ....... J \//hh reg:.::.rd to any nu,h:x.1tSdi: JH~dlor JBn~nn s.c~d .'-3~.q~~~.n~-:t: dis::.:iosed in tht: fr;terns.tior:;sJ :.::.pph::.:t:.tk:n~ s:::::::: Box No. J. 

\ ... ,,,,,,,,,, ... 
2. L ...... J (:ert:..~~n rh~hrs~ ,Yt:re f~n.uH.i ~H1~tan:h:..~bh:: (~:'.:$t'$ Box NG, U). 

•t \.Vith rtgard to thf'$ t~Ht~ 
i, __ .. x,· ... :.;_;._,_~! -, ... ~ . . ... . - ~ ... ~-.. , . ~ "' tne H'$X't ts f!p_pro'./et1 a& SU!Hn tn.e:..1 !J}" h:.t'$ app:.K':;1.ni. 
\ ............ .... 
L ........ J thf:;, ;ext bss bee::.;. :::stab]ished by this .A .... 1thority to r~:-:ad :.::.s t~~~k;,;::-;: 

~t \//itb regi:.rd to tht J~bsS:rJH>:t~ 

fZ'] tht: text~:-; spprovt:d ss ::i.1bn:dtt:::d by the appHc:.::..-:.1L 

D th{:': te.s;:t has bt'$t'$n {:':St:..~hUshf'$(\ accordfr,g t•J R::.df'$ 38.;r. by tht~ /t!Hh:..:tity as it :.::.ppf'$a.rs tn Box No. IV. Tht: :.::.ppH-..-:;3r:,t rn:..~·y, 
\.~'hJ:.ir:; cnt: n1onth fr~)El th:::: d:..~tt: t.:f tn:.:1.iUng t.:f this tnte:rrmtiona~ Si::an ... -:h report~ &":.:brnit -..-:cr::"iint:nts tc this A t:.thGrity. 

a. th~: fig:.:rt: t~ftht-$ dn~,w~ng,, t:..: bt-$ fYUb~isht:d ~~:ith th~: f!bSin!Ci ;_) I·'tg-:.,n: N:..:.n!_·: ......... , ........................... -............ . 

[?~] as suggested by the [:ppUcant 

[~~~~] :..~s sti{:':\.':led by tb;s 1\-:.,thority~ btCf!USt-$ the f!pphCf!flt fi~Hed to s-:.,ggt&t a. fig":.:re, 
, ................. .... LnJ RS selet':tt::d by this AJ.:.thodty; b~::cause th~s figuse bt::Her ch;3T:.:!.Ctt::ri~:.t:S tht:' h":.\. ---~-_,t .... ),!, 

b. r ............. 1 none oftht: figiH"t:s is to be r,,i:bli~ht'$d \.vith. the abstract, 
:,_ ______ ; 

l ......................................................................................................................................... ;>-;>-;>-;>, ...... ;>-;>,,,, ..................... :,.:,.:,.:,.,,,, ......... '""' .................................................................. _ ... ,,,,,,,,,,,, ... '" ....................................................................................................................................................................................................................................... ,, ... '"'"'"'"'"'" ................................................................................................................................................................................. t 
'Fon-n PCT/~S£\/210 (t~rst sht:,t:,;) (Ju~y )n;·,.\ 



-175-

C~:::_i'fi~~~ T~{}:S,: 
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2. L ____ j C~a.ir:-:s Nos.:. 
because they relf!:f~ t~) parts oftht international hpplk:ati~)fl that ct~) not cor::1ply v-..•ith tht prescdbed rt;qufrernx:;nt~~ to such hfl 
:~Xtt:n: .that flO rneaniflgfiil ifltx:;rnati:.)nal sx:;;~n.:h can be c-:~rdx:;d ::~nt; spt:cifics.Uy: 

Clairns Nos.: 
because they arc dependent claims and arc not drafted tE ac:c:ordancc w1th the second and third sentences afR:1k 6.4(a). 
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t::., tht; i::-P/t;ntion fin~t n-:.erniont:d in the cL:hns; his c::.,'lt;~'ed by, .. ~ 
·i -·1:1. 2B-2~1 

L ___ J 
The additiofia! search fees 'Nere ac:cor:1panied by the applicant's protest but the applicable protest 
foe was r:at paid within the time lhnlt spediied ifi the ifivitatkm. 
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This Gpi:iion ~~ontains in,.i~~ations relating to the fbHnvling her:s:;: 

~ 
[] 
□ 
fX1 
(X] 

□ 
□ 
fX] 

Box l\Jo 

HoxN:::. VHl 

Rt:i:&:..:ned&t::ern.t:rn :n-:.der Ruk il3bi~:·. l(a)(i) ,vitb regard to novt:hy, inverni'-lt stt:p ar:d indu&t:lal :::.ppEc.:3bih:y.; 
-..-.it~:.tions snd i::xpiw;;ihons suppor-t~ng such stms::;nent 

:FlJRI' ifEll A.(~'Tl f)N 

If:~ dt:nl:3.nd ff;r intf::r-Iu:t~or:a~ prt:1in:· .. inary exarnina:ion ls n1:3.de, this opinion v..-iH bt: ~~Gnsidert:d t:..: bt: _:3 \:vs !r~t--n ,JpEi~or: ,Jt th~ 
fntt:rn~:.tion~:.i f-'rt:iir:.·iinary Exa;n!ning:\uthori~.y t'lf-'E.:\1) ext:t:pt thi!t ~}:.!& does not f:pp}y \~ .. b':::r-e ttF:: ;ippiicsntchocses an l~uthor!ty 
u~h,.: t;~:~~.• this or:e t:..: bt: the IPE>\ ar:d tbt: cb.:..:~~en IPEi\ b.as nohfied the h~tt:nrntior-rn~ Bun:~:.u ur:.dt:: R.uk 66. lbis(b) !h~:.t ,vri:ten 
opinion~; ::~f this !nte:.·n;iti(EEi! s~:-:;in:h3ng .:\:Jth(:ri~y \~.,.in r:.(:: be so c::~nsideF:-:d. 

i [ftti:s ~u,ifrk~r:. i:;., .s:s pt-c>,.•id,:d nb:.:.~'{f::- ~;~;rrskh::-..~d to bt: ~:. v.,:r~n,::r:. :...:pfr:.~f>n of{he ~?Ei\:- th.::~ :3 .. ppik~:3r:.t h h~'{!!":~d to :mb·c:::it t:...: th.::: }FE.i\ ~ 
i s. ;., .. ~·!tt~::i; :_\::p]y t~.-5;:..~r:t:"', ;,,,t:~::s:..~ :.1.ppr:...~p~~~ti\ ···'-·'ith ~l:j~::~!dtfr::;:n~:s:~ btt(~r:: :ht~ t~Kp,::.,:::~o,~ c~r} !~~:.:.:r:.th'.} ii.:>~·n H~t~ dm.:~ -:Jt n\~l.~~intz. :...:fl:c~n:j ~ 
~ pc·r,·IS/:,J.tE.O (~r- b::d~:l'\;'. ~h:::, :::.~p;r;~.t!(~_;; cf 2.2 ;~:l;,_:n,;h-s fr,}H~ th(: p.d,)rhy (b~.-:\ \~'h)G.h~~\.,~':f ~~):p.~t~$ ;:.;1-tt:.~~. ~ 
~· For fur-tht:t or~!lOfi:'\ :~t:t: Fonn PC'f:'lS.-\:'220. ~ 
~ ................. --................................................................................................................................................................................................................................................................................................................................................................................................................................................................... J 
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r-----1 
L~UJ paid fHidltior:al fees under protest and, ':-Vh(::re ::-.ppHc::-.hle, the pn::t(~S! fee. 

r-""1 
L ___ _j paid Hddltior:al fees under prGtest but th(~ appli"~abk: protest I"'ee \VHS not pHid. 

2. rnnl This .Authority frH:nd thai: the r£~~~uirern.eDt ofunh:y of invention is not cornp!ied \Vhh and chose not to invite the appUcant to 
fEiY addhlonal 3ees. 

1"h!s app!lc:~tion contains th::. fG!!o\-vlng invf~ntlor:s or rF·oupf; of k:v::.n:lnns ~vhk:h ar::. not so !!n!<:f~d as to fr:rrn fl Blng!'=~ gt~nt~rfl! irNt~nih:-t~ 
co:·ici~Pt under PCT Hu!r~ ·1:1. ·]. !n Grd~ir for a!! it"N'~inUons to be: f::~it3tch~id. thE: ap}):·opriat;3 add!tlonc~! f;f~t3rch feE:s n1ust bEi p:3id. 

Gn::up L (';!:airrm ·: .. ·:n B::d ~~H--~~q din~ctt~d :o a WfBtt~n: for :aspin~t:ng and irrig:~fo:g B body cavity. 
C:.1rGup l!: G!ain:s 20-~:7· directed to a :T:E~thod Gf treBtl::g rn:~trn··iBI \'Vithin :a t;Gdy Cf3Vity of :a p.;~tlent. 

Th•3 i;1\1'E::·itio;1s !ish:::d ,;:r:; Groups !-ll c~o not n:::!c~tr~ to a sin~1!e: ~]EifV3ra! inv•3;1U\.·e: co;1ce:pt undEir' PCT Ruh:: ·1 :t ·1 beca~1s•3. undr~;· PCT Ru!e: 
·13.2, they !,;~ck the ;3_;~n-~e Gr corTe3pondin~) spec:_;~! technicB! f13:atures :'br thE~ fo!!ov,,.;hg re:ason;3: 

SPECii-\L TEC~·lNiGAL FE/:-\TURES 
The irNt~nUon of Group! indud':~S t~~f~ spt~daj technicBi i'e:atur::.s of Bn oui.'=~r t~!ongat'=~ :T:f~n:bf:r df:finin~1 [an outf~r !urnf~n); and :~r: innt~r 
'=~!onrr~te rnf~:-nbt~r extt~ndlng Bt !e:as: partiBi!y throug~~ the oui:er t~!ongflH~ n:f::r:b::.r Bnd d':~1lning [:~r: inner !urn::.n] havk:f) B dlst:a! opf~n:ng. 
\.Vherei:: a dl:::.t.:~! pof~lon of the G:Jter e!ong:ate n:ernber i~, f!uld!y se;:~!ed to the inr:E~r e!ont~-;~te :r:13n-~t;f~r~ and \.Vhere!n the OlH13re!ong:~tE~ 
n1e::-nb•3r indudes fan a})E:rtu:•3] positio;1e:d proxirn:3! of the dif;ta! port!on; :3n aspiratio;1 so~;rce fk1kJ!y (~oup!Eid to !"the inn•3t !urr!i~n1 :3nd 
co::fig:.n-f:d to [aspln~tf: :h'=~ k:nf~:- hffr1t~::]: Bnd Bn irrigation Bouret~ iiuki!y cr:upit~d to [U:t~ out::.: iu:T:t~n] and confif)t:rf:d to [:~ovv an irriga:lon 
:1uid U1rou~)h th13 outf~r !u:r:13:: f3r:d out. of the ap13rturet not r13quked h Group !L 

~n:€::: lr:vt:r:tlor: of Group ti indud€:::s tht~ spec!~~! t:.:::chr:ic~~! f:.:::Bhffe Gf rr:ethc1d o-f treating rn~~tf:::ria! w·lth!r: B t}tJdy CB\:-ity of 8 pat!i~r1t; th~:; rr:ethod 
corr:pdslng: p~:;rcutan€:::ous!y i::::;t~iti::fi {8 c~~tht:t~:;r a::;::;i~rr:b!y] into th1;:: patl:.:::nt such that th~:; dlst3! portior: of [tht~ cBtht~te:- ass€:::rnb!y] :s ~vithl:\ 
thf: f~avity: :~spirBUng n1Bt&fiBi fro:r: tht~ c:~vity thrr:ugh [an in::f:r !un:f:n of tht~ cBthf~i.':~f ass'=~:T:t;!y]: :~nd fio~ving [an ::-rlf)BUon f!uid] th:T;i:.:gh 
[ar: outEit' !un·;,3;1 of the cath•3te::- asst:rnb!y} Gut of (an Guter t3pE::·turE: in the cathetE:: asSEin1b!yt and into thE: ca--.,•ity to ini~~=3tE: th•3 cavity: 
'-i\>'tF.:::r~:;!r: {the out1;::1· !urner:] ls coaxia! with [th~:; ir:n~:;r· iurnt~r1] 1 r:ot r~:;qulred ir: Group L 

ThEi in\u3ntions o:-= G:·oups !-·!! sha;·t: the: tEid1nica! f,3:3h1res of t3 '.:;yste::·n for c~:::;p!rati:·iq and !r;i~1aUn~1 c~ boc~y cavity. cor-nprisin~1: c~ cathE:tEit' 
:~ssf:n1b!y cornpris:n~1 ar1 inr:t~r !urn:.:::n;· ~~r1d ~:E1 out:.:::r !urr:e:: ~:;xtf:::r:d!r:11 at !1;::a::;t p3:·tiai!y throu~1h UF.::: i::nf:::r kurv.:::n, ~~r1d an out~:;r Bpertl:ri~: tht: 
systen1 confit~ured t.o f3~3pir:ate the inner !un:EH-: _;~nd t.o :-=iov•,/ an irdgBtlon :1u!d throu~)h th13 out13r !urnen and out of the :aperture. T~H~ con-1rnor: 
t::.chnicBi features fl:'':~ kno\-vn ::: prior art aB sht:\.vn in US ~iOO~i/0·19i4~~~~ _.:..'./; tr: Rom~nb!fl:i. '=~t fl!. {hf~rein:aftf~r 'Rt:sf~nb!atr). ThtH"':~1ct:ff~. 
G:·ou})S ! t3nd !l !t3cK un!ty· sin('.:i~ thi~ shc~:•3d ti~chnica! f,3:3tur•3s do not :"i~prE:::::Eint a (::ont:-lbuU0;1 G\"31': 

l.·l.•! •ll,}t !~,i. 1:-_~. 

;:~ caU1eter ;:~ssernb!y (Fit~ ·1. p.;~ra. roc:;?~1D con-~prlslng an outer !un-1er: (infu:::.:or: !urner: oft.ubE~ 2~-:.1 r:~l- 2. p:arB. [OtY:~;?D Bnd ;:~n inner 
kff:1en E:xt•3:xfo·1rJ :3t !e:.:ls: pa:·H.;3!!•-l :J1:-ou~1h the: outE:r !urriE:n (tuti•3 ~:o E:;--:,3nli1:·• 1·J th:ou~1t• \UbE: 2.1. Fl~~- 2, para. lll.J,:iu:}. anli an outE:r 
aperturf: {lrn\!sion port, 2E.\ Fig._ ~~-:1 .. pBra. [OO:l1)}; 

t~E~ systf:n1 conngur::.d to :~spin~t::. ttH~ k:nf~:- !un:en {fiuid is ta!,;t~n into aspiratin~1 port ~i4 01c :aspirating i.ubt~ 20 to be proc::.ssed and 
mt~:;:ed 1 para. (Go-~:.an and to flo~v a:·i irri~1atlon fluid th:-ou~1h the out;3r !unv3n and out i.}f th•3 api~rtu:·•3 (fluid is rE:tur:-ii~d as a ji~t frorn the: 
infusion :un-:en. pBrfl. [OG40]: j::.t of 1cluid t~_x:1.s :cro:T: ports~~~\ pfl:H, [00:19)). 

/~::; the cornrr:or: f:.:::3tur:.:::s ~\:·1;::F::: knG\:-:..•n in tht~ Bd. Bt th€::: tlrni~ of thi~ lnv:.:::ntior:. th~:;y car:not bt: cor1sld1;::1·t~d spt~da! techr:ica! f€:::E:tu:1~s that 
V•}ou!d otht~:1:vim~ unify ttH~ groups. 

..--------. 
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! lntt:nrntirnrn! application No, ! 
i ~ i PCT!U~:; :2~1.:794213 ~ 

~ , ................................................................................................................................................................................................................................................................................................ - - ...............................................................................................................................................................................~ ' - - - -> .; - - - - - - - - - - - - - ...................................................... - - ........................... - -_,,,,,,,,,,,,,,,,,,, ...... } 
:~ ~ 

[~ SupplernentJ~a Bo~ i 

.,,,,_,iii:, l ' ,, • ' • • l'•' ;• • l '•, ' ' q• • • I\\::, .... n. ui~.e ~.n~ ~p~,te B~ ::-isry n.,,: nu: pr~~c~x1Bi~~ ~1-0::H::~ 3~ no\ ~t~h1e~en. ... 
CGntitrn.ation of 

!~ •*--Eox N:.1. V.~~"' Citations and ~;xp~i:!n~3Uonfi-~- l 
ii P•~g::,:·dlng ci::.irr; 2ti, Ho,;enblatt tead;e\l ::. ,iy,item for ;;:spir,,tin~1 m1d irrig;;:t::·1;1 ;, tJod,.- c::wity (hen·1odl,,ly1,l:, c;;:tt;e\Eff for a,;p!r;;:fa,9 m1d ! 
:pnfuslng tluid) ,:\bstr2ct). con-:pr:sin~1: l 
~ ;:~ c:~thet~~:· aBB~~ff:b:y (~:lg. ·~, paif:. :"Ol1~:nn ce:r:pr:sir:q ~ 

~ an outer e:o:·:~}~3i.~= fnen·:b•:::r {iub~:: :2i~, F~~9- ?, :"2··a lf..1C($G1) defin:n~1 an c;ui.er ~un-:~:n (in~\1slon !un·:f:n of ~ube 24. Fi~} 2: p2,.•~1. :0ri·::,.?~)· ;v:··~ ~ 
l an :n::f:: :.::k:ng:::t:.:: n-:~:rpt)er •;xt~:r:ding at :t;~3•3t pa•fa3,~:y th:o:..~gt-i th::: oui.:.::r •~!o:,gai.~: r:v~n,b•;r nub::: ~~O. F:g. ::? . para. fOtK10]} and fj~:flr:lng ~3n l 

1:~f t~iTI:t:~}1¥ Ei'.;~r~~~§~~f ~~fi~f f r::t~~~f gt~i£~~f \~~i~2g~t,f ,1;:r1,~~J!1:f t::':7'" I 
j of asp;r:atlng tube ;?G 1G be fXect::BB~~d and tHter~~d .. para. (OGlH)}: ln:p!kit!y,. t~1~~ systtnn utrnz.es ar: :~splratio:: source coupled to tube ;iG to: l 
:l i:~f,pl:-r::ting !h:.:: t1uld}; and l 
( a:1 irrigation [syringe] fluidly coupled to the outer lumen and configured to flow an irrigation fluid through the outer lumen arid cut of the ( 
)aper!ure (fluid is returned as a jet from the infusion iurnen, para. [0040]; jet offluid exits from po.ts 25, para. [0039]; implidtiy. !he system [ 
[utilizes an irrigation source coupled to \he tube 24 for f!uid return). j 
~ f~o:3Eff:blati. f:~ih to te:acfl a:: c~Bpir:at!on :3y:ir:r3~3 fa.1ld!y Clk.:p:ed to the mr:er iurnen a,::d cGnf~~1u:ed to a,spirate the lr:ner ;un:t:n: ;~::d an ~ 
~ i:Tl({~3.tlor: B}":ir:~1e f:uld!y coup~t:d to the outer !urnen ;~::d cor:fl~1ur~3d to Ho'.:v :~n ffri~)&!lGn :k:ld i,h:·ou({h tfl~3 outer kin-1en l 
~ c:;~!deron tecK~ .. ;~3!3 & B~p3ten-i fi)r r~3trogr2:d~3 pe:iuslo:: (l!-\~):3,trc~ct) co:nprlsi::g ~3,n 2:~;plr:~tlon syrln~1e f!uldly· coup!~3d to an 2:~;pln~tien cathett:r ~ 
~c:nd contiguF3d to ;~spl:·ah::: "l~ie c~bpfr:2:tion cath~:1f3r (¥v11h•jra¥~n;~ syrin~1~; 70 coup~ed to CRl~if3ie:- 4t\ Flt~-:~) p;~ra. [004C:J;; tm•j an lrriga1lc:r1 l 
l syringe t1uki!y tnup~:.::d io an l:-dq~3i.ion Ci:~ih~:tf:r and cor:figu:-:.::d io 1ck1vv i:!n l:-dqai.ion :luld thri"JU~1~~ ih:.:: !rrig;3,fo.1n .:~~3th:.::!f3r (push syrlng:.:: l 

1

:i~,:::: :::;:r:::~;'e~:~:t:,:~~:;,i::;i:i:";,:'.:,':;,~~·::':~~:, 1::':.:1;; i. ';;:;::::~:~:~ri;;;,~,~~~;~:~":;t;,';'.:" • ,,, ,. I 

~ c~~aln1 i 9 ;~:;d<,'.3 :2:n ln~lentlv~z step und~::- PCT P':itlde :1:i(:~) as b~;fr~t~ ob\•·lous e\ .. ~::- P,os~:nblatt \n \•·!~z¥V ot US 2.0i~~KH~{:1·:2:1 l\ i ~c: l-\~Flev•J l 
~ {he:·t;ln;::ih:r \i\~1n~~v'/} ~ 

r l 

l~!~:~~~'.;~~:3~:~i~,~·~,:i\:~~}:tf::~~~:f~:~i~.~!~~~W~~ii:i;~;!'E::~:~~ti~~i~:~[I~:;~~~}:f;;f)~1~\1:iJ;J;~~~Ii:f:'.;1~::E!~l;::~~:~~~~~~, 

20

• FifJ. I 
j:Stiif =~::i;~,1~:~,l:i;,~~~l'.f J~~~iZi[i:t1:~:~a~; !,: ::~;'::i;!ti:: :0:~~:~::~~1~~~;:":~:~ ~=~, I 
~ c::~:rns 5- ·1 B ar:d 29 n:t:et U-:t: crite:;~,. of PCT /\:tid~3 ~~:~(;i},(:1) bec:auB~3 tht: prier ~3,n fal!B ~o teach o: i':~l:·!y SU({~1est t~1~3 Hrnlt2:tior::3 :~s d:ain-ied. l 

I:::::,:::,::::::::::',~:::::::'.:::~.:::::,:,::~::·::::: , . ,,,, foil, ,, ~"' '" """" '"'''" '"'<''"''" I I i,i";~1;~1~~i-\l~;;~;/~~:~J~;\~dr[~ :~~~:::;~';~,~:~~i•~-'~;i/c~-;~~~~~t;:~;~t~'~~:/i,:~~~\;~~ii(i;;i;~:,~,~~;-;~:~;:;;~;l:~~-i~'i;<~;; !,~:'i:~~~;;;;~~ie;·~;!n \he a;,pi:e,liGn 1':ow conlrol I 
~ \/\:hen me cmp!n~tion I3ourcf3 l:3 :~ctuated m ~" t~r~;~ rn:anr:er. pern~a 1-:uid tlow· fron-1 the !nr:er :un~e:: tG the aI3pir&t!on :3,ou:ce \•Vhile bioc~~ln({ 1-!uld ~ 

I fi~}~;:;~J;;;,:r~~:;~:~~;~1~~~~;_;~:;~;' 1~'~3~\~.e~!~i\~:,1i~r::il~'.!;~e;;,~~r~~er di!fo:·ent lhan U;e i1rsl ni1s1nr;er pem;il f!uid How from lhe ::.spiraticn sc;urce lo I 
~ thf: \\''i:mt~~ rf:f,f3rvolr ;,,;i.;hl!t3 b~ock!r:f) fluid fln;,,;i.; i':-0n1 thf: ;::spi:-i:~!lon sourc:.:: to the lr:n~~:- ~u:r::.::r:. ~ 

I !l?:,:~;~fo~f~;:~}i~~~b;\~'.:~:;~:~.:i~:~~:~\~~!~;l~~:;i:~!}11~::J,~~~:~;'.;t~!~:'ii~~l;~I ~~:i~=i~:~
1
~:'.::~~,~~,~~':['./~~ti~i

1
t'.:,~:~{;~~:~i~~;,\~'.

1F~:;p~~'."~~~1~,. I 
l [OOBO]), '.:Vh:.::ff3ln thf: ;::spkaUo:1 fi.o-..~· f~i"Jntri"J; i:; f:..u-ih:.:x fluifjiy coupfr3(! tn ~3 s:.:::."'::.1nfj :~:~1 ~~UB (rig, ~~ }. and '.:Vh:.::n~in thf: ;::splri:~ili"Jn 1ck1vv c:.1nir:.1~ l 
~ ~~·3,s:&::.·.~b!y [~~ G~J~-::\1ured tG ~ 
~ perrrnt Hu:d fio\~/ fr<)::: ~h~ aBplr:at!on h.1n-ier: te cH1 :~spff~3.tien ~;ource \o\•t1Bt: t:!ecki::g f!uld f:o\,V fron-i the secor:d ~eg to th~~ a$p!raHof~ seu:ce l 
~ t·..,.B1\,•e :-nen~bf.i:f 270 k.::- dir::.;t:tlng f:u:d fk:n . .-..· frc;f:1 ~ispl::-::t:on ~un-:t:ri 2:2i3 to •:::xtengk:n tub•::: 2t19 ccup~~::d to t:e-:1tfn~:::nt uoli, F'!f}. 9: pH:'>:~. f0(1i30J), i 
iand i 

I c~~~;~~~::~:~:~:::~:%'1I~~;~~~;~~~:~;,~;;;~f~;~i~~;~!,;~ 
1
;;',~,~~~~i;·,~';t~1'.\;~;.rli~'.i\J1~i::~;,\~;~~'W·,, w,~st,; :est:fVOir, e;nd wht:rein tk ;,spint:on fa,w I 

when the t~splrt~tlon sou:·€~•::: i3 Bctuai.ed in a ifrst f!1t~nner, p•:::nnlt fh.dd fio-_.v frcn-: the :nn•:::duf:1en to iht: ~~spl:ation sour--:::e ·whi!e b!ocki:•:f} fluid l 
t'le\,V trGP"1 tt~!3 \ova:3,te r~~servolr to the aBplra1lGn sou:ce 1 ar:d ~ 

;,,~.men tfl~3 ~3,spk~3,tlen ~;ource lB actuated k: a B~3cend P~&nner dlfter~3::t than the first n-1~3,::n~3r, pern-i!t f:wd 1-:ov•/ t'rGrn the a:3,piratlon seurce to ~ 
! th,; wmile ;e,i,;rvoir wti!•~ blod:ir;g fluid flow f:·orr; \he ,;,;plrnlicm ,;ource to lh~ in:·:er ium•~n. I 
i Rt;g;:::·dlng d~3,;rn t), the prier ;~:i f:;i;!B te te~3,ch o: t::k:y ~3U~1~)t:Bt the ~ifflltations 8~3 daiP~ed ~)eCC:UB~3 they (j~3pend "f:·on~ d:~k:') ~~. ~ . \ 

I ! 
!-·""-Conti::ued :n next Supp:tnner:ta! f:1ox--"'- i 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ • 1 

.
;_; ! 

I ,.__ _______ """"""'"""""""""""·-------------------------------------------------' 
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'\VHJTTEN OPINION OF TI-IE ! Ini:ern:3tiori:1.l appHcatic;.1 :.'·Ic. 

{N'lJ~:RNJ:\"fI(}N/\L SJ~:A.RCiiINC: .A{J'Il{(lRr:rv 

[OL:~)B]-[OGt~O]). and \,"-.-her(:~ln HE~ kdga,tlon 110\-v tx:-ntro! ;::ssf:rnbly i:3 confl~1U:'(:Xl ~'.) 
f00t1G)'t c:nd 

j ,, ~;;;~~ ih; i;~i~-~tE~"·;~-~-rce is actua!ed ir1 a !hird manner, permit flow of the irrigation f!uid frorn the irrigation reservoir to the irrigation ! 
j source while biocl<ing fluid tlow from the outer lumen to the irrigation source, and ! 

t,, [J:3:-a i00591-l00i30:~ <:'Hid v,.•ht:r•~ln th::: Srr~ga~lon flOV•/ c-.-:•n~rol aSS(:~rntJ!y Ss CGnfigi..ff~~d k-:• 
c:.:·id 
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' ~ .......... , ...................... ,..,..,.. ...... ,..,.. ............................................. ,..,.. .......................................................................... ,., 

I" S 1,1.,~;/s;mti; ,;; l Box ................................................................................................................ • ............................................................................................... .. 

i1:.,bld,d:n~1 ddL r, : ;:. n.: .. ;:,<:~•:t,:d~\ K.dt.L{:d t: ,<:: ... ;y ... ;K.:t. -.!: c;d!:t, ·L but fai!s to t<::::~c~11he ~;ystt~n111:u:U:t:r cornpdsl::f~: 
_:~•: c~spir:~tle:n f!o\.v contra! :::sstH"nb!y :1uid!y coupled bt;,tv.,1!3(~r. H'!f3 _:~sp!r.:~tle:n sourct;, and tb(~ hntff h.:rnf3r.: v,.1~1!3reln the a~;pln~tlon tlov.,1 cGntrG! 

ass{:::·nb!y cornpf3S{:"!S: 
a first cann<::ctar cor:fif~u:-t:d to bf~ iiuld!y coup!ed 1o thf~ :n::t:r- lu:T:t~:\ 
_:~ second conn(~cte:r cor.:1~Jured to be ~1uid!y coupled to ::: \,;, . .ia~;tf3 re3f3:volr; 
c~ first e:n~3--\.v=::y vah..-~3 po$:t:o:·it3cl b~3t-,,.v-2:e::·i the: fo··:;t co:·in-::ctor :::nd the cff;plratlo:·i sol:tC~3. \.Vht::-~~in th~3 fir$! one:-v .. :ay v:::!\.·e: If; positk;ned •io (a) 

pt:3rn-ilt ~uid fio~v thtO:Jfi1 thf? first cc;nr:{::ctc;r 'frorn th•:3 :nr:t:3r !urn•:3r: tc; tht: asplratlor: soui·ct:3 and (b) Ir:hiblt f;uld flow· thtO:Jfi1 th:E: Rrst ccn,·:f?cicr 
fre:n-1 th(~ f3~3p1r:~tle:n '.3,0UfC(~ to the ir.n!3i' !U:')'!(~::; and 

c~ f::~3(X:ir:d one-,1:,\•·ay ,.•a!ve pr.r:;monexl be-iw~3~~r: t~it3 secon(j conn~~ct0:· ar:d Uv~ f:$p!raUon sourct3. -,,.-..d:t:r~~in u~~~ sex.:on(j on~3--way \.·=::l\.·e: Is 
posmor:tx1 tc {a} pt:3rrnit nuid fio~v throuf~h th~:; stx:ond conn•:3ctc.n fro:·n th:E: as;:-·dr<~tk.m sourct:3 to th{:: ~:;.iastf? rt:3St:3rvo:r :3nd (b) lnhlbH- iiu!€j flo~N 
throu~1h thf~ s<::ca:Hj conn<::ctar fron-: tht: \-VB Ste :'<::sen/Oh- to BSpi:-aHGn saur-c<::. 

l\gr.tN'..1 ?!3,:~d:t;,~; ,:~ c:::t:'F3ter _:~ssernb!y (Abstract), the a'.3'.3-(~ff~t;!y co•T:pr13ing: 
ar: aspiration flo,,v control c~f::f::~3n1b!y (,.•al;,.u~ asst311:b!)( r:·ig. 9. pc~:-a .. [00801) coup!exl b•~hve:t:n an aspiration sourct: an•j CH1 asplratk;n lun-!tzn 

(vah.-·t: ass•~n-!tJ!y· for (jire:cfa·1~J 11l:id fbv .. 1 frorn c~f::pkaUon !w1:e::·i 226 to •~xte::·is!on tutJt3 269 col:p!t:d to tre:c~tn1•~nt un:t, Fig. 9, para. (OG60j),. 
wht:r<:::n thf~ ::mpirBUon flG1--v co::trGi ::mtt:n-:b!y con-:prltt:f;: 

:~ first corn:t;,ctor cont~gur(~d ?G be :1ukj!y coupled to the f3~3pir:::tkJn !un-~t;,n ('nrst !!3~1 ~:fi4 ~1uld!y coupled to c~spir:~tle:n !u:T:t;,n 22l\ F"lg. t). p,:~rct 
(0060]).: 

a S{::cornj conn•:3ctor coil'~f~Lff{:"!d ti:.-: b~:; fiuid!y cc;up!{::d to a 'f!uld scurc•:3 (!:E:f~ 266 w·ltt: connf?cit-:r fmd fc;r coupiin~1 to Hutd S<HJr·c{::, ~:"ifJ 9, par·<~. 
[OGl~Oj); 

a first \.·ahlt: posmon~3(j bt:tv .. 1t3~~r: u~~~ fo·f::t (~cn:n~3(;tor and an f:$p!raUon f::o;_wct: (,.•a!\.·e: rn~~n-:tJt3r 270 for ,jirt:cUng fluid flo\.v tron1 asp:ratlor: 
!t:r:H~n ?~~f3 to f~Xt<::r:slon tut,f~ 2BB cGup!ed ta tr<::::~tn-:<::::t un:t1 Fi~1. B. p;~:-a. [OOt~OD; v-..-hf~relr: 1h<:: fo~f;1 \,•;~hie is pos:Uor:t~.,j ta {:~) pf~r:T:!t Ruid iiov:.: 
frlxn lhe first coru-:(~cte:r fron1 tht;, inner !u:T:en to tb(~ c3~;plr:~tle:n '.3ourc!3 (v:::hie :?'!f3•T:tJ!3t 2?'0 :\'Jr dlrectin~1 ~u!d 110\,V :to•T: c3~;plr:~tlon !un1en 2;it3 
to ~:?>:i{:-:ns-:on iub:E: 26B coupi{::d to t:-~:?at:"nt:3r:t unli; FifJ ~1, para. [0060]} and {b) lnh:blt nuld fio~v tt:r·oufi-: th~:? s{::cor:d ccnr:t:3cto:· frcn-i H1{:-: fiuld 
sourCt"! to th~:; aspi:-atior:_ S(.HJi'Ct"! (Flf~. 91 P~:ff<~. [OG60]). 

i-\gnev:.> :-=c3i!s to tec3cb ¼"1..:herf3:n H1e _:~splrallon nov.,1 co::tro! :~sse:r'!b!y con-1pfr:;es: a '.3,(~ce:n(j ce:nn(~ctor cor.:l~Jured to be f!uldly coupl!3d le: c~ 
\.vastt: rest:r;..•oir; an•j 

;3 s-:E:cc;rnj c.m•:3·•~vay valv~:? positk.m•:3d b{:-:h,v{:::E:n th:E: s•:3ct-:nd conn~:;ctor and th~:; aspiration sourct\ ~Nh•:3r~:;ln th~:; s•:3cond or:t:-v-..•a-'J' ;,.•a!V{:"! is 
posalcmt:3d to (a) p:E:r:nii ·fluld flow thnJUf~h tht: St:3ct-:nd conn~:?ctoi· frt-:n-1 th•:3 aspiraUcn sourct:3 to th~:? \.vastt: r:E:s~:;rvcir and {b) lnhlblt f!uld ik-:\.v 
thraugh tht: :;-,~cor-:d co::nf~do:- frorn 1he v ... •a:31<:: n~s<::r-/olr ta asp:r::~tlon sourc-,~ 

R<::gard!ng daln-: i4. HrY3<::::t,!a1t tear~h<::s HH~ SJ/Stt:n-: of daln-: i 1 but ~,;:::~Hs to 1<::ach th<:: systf~f":l 1\3rther cornprls!ng: 
;~n lr:i~1:~tl0n iiov:.: cor-:tro! ;:mst~rnb!y 1iuid!y coup!t~Ij bt:h;,,;f~<::n the lrdg;~Uor-: source and H1<:: outf~r h:n1<::::. w~H~:-t:ln tht: asp:r::~tlon iio\•v control 

aSS{:"!:l'lt~!y [NOTE: S•:3{:"! Box Vi!!] ccn-ipdS{:"!S: 
a first conrH~ctor cGn1lf)Ured 1o bt~ iluk·Uy _coupl<::d tG tht: Guttn !un-~f~n; 
a ::;econ(j connf3Cte:r co::figured to bt;, Hu~d!y coup)(~d ?G :~n lrrlg:::tkJn res!3rvoir; a t1rst one--\,;,.,iay v.:~b·e po::;:l:or.t;,(j betv,.it3!3n H1!3 fir::;t ce:nnf3Ctor 

ar:d the krlg:~tlon 30UfCf31 \,Vhtff(~l:: t:'F3 t~r~;t o::e-v..:,:~y vc~hit;, is posltloned to f:~) p!3tff~lt Huld tlC:\.V t:1re:ugh HF3 tkst GGrn:t;,ctor fron: the 1r:\;c3tiGn 
$OUrce •io tht: oute:: !un-:tzn :::nd \b) Inhib:t fluitj tlo\.v t~iroufJh tht3 ~lrs•i connector fron1 tht: 1nr:t:r !u;1:t::·i to Hv~ ir:ifJafo):·i sol:fCt3: :::r:d 

_:~ seconij onf~-·\•v:~y v·a!vf~ pasltlorH~d tH~h-v<::en th<:: st~cGnd r~nn::t:r~tG:- and tht: l:':-lgaHnn s:;Hnce .. \.\•hf~reln th<:: st~cGnd nne.-way vBhn~ :s 
poslth]f1f3d tG (=::) pern1:l t!uid HG¼\/ lhrou::1~1 the seco::d GGnr.t;,ctor fron-~ lb(~ :rr{g,:~tle:n f'(3::;e:vo:r to the irr\1:::tlon ::;ource f3nd (tJ) inhlblt tluld f!o\•V 
H~roufJh Uitz St3cond (~or:n~3(~tor fro:-n the l:-rigat!on sourc•~ to tht: i:rigc~tion tt:f::~3rvo:r . 

. Agr:t:~v t~:;acht:s an irrifr3Uon flrn.,v ccntrcl <~ss~:?n1b!:/ i\•·ah•·(:-: sys-t~:;rn,. FifJ ~1 1 par·a, [OG60]} fiu:d!,J coup!{::d b{::tw·E:~:?n <~n irr\1atlon scu:·ct:3 :3nd ar: 
lrrlfr3Ucn !un1t:r: {'il<~!\rt: :n{:::·nb•:3r 260 b•:3hv•:3{:"!n •:3xtracor;HJr·t:a! un:t ar:d infus:on !un1t:r: :22B 1 F\J, B, para .. [005B}-[ODS01). :.,vh•:3rt:ln th•:3 tn-lf~atk-:n 
fbv .. 1 (~onh·o! asse:-nt:!y con-!pri·:;•~s: 

i:3 f/r'.::.l ce:nn(~cte:r contl~Jured le: be ~!uldly coupl(~d to the :ntuslon !un:en ('nrst !t;,g 2.5.:.i coupled te: infu::;lon :ur-::en 22-B. Flg. 9, p:~rct [lKt)9_l-· 
[0(.ff30]): 

<~ s~:?cond cc;ru-:tx:tor cor:flfJJn:;d to b•:3 fiuld!y coupl:E:d to an if':·ifr3Ucn rt:3s{::,•-vc;ir (s-:E:cond !:E:f~ 256 wHh conn•:3ctoi· ioi· coupfolf~ to ;3 fluid sourc:E:., 
pa:-a. [OOEK11): 

a fir$•i va!v~~ posmorv~d t:~~t\.vet:n the: fir·:;t connector :::nd tht: iffigc~tk;n sou:-(~~~ (vc~h.-·t: ;1:t:rnber 2fi0 b•~t\.vet:n e:.xt:acor;:AJte:a! unit :::nd 1nTl:sion 
!un:en 22B. Flf~. 9, para, [00ti9]-[00S0])1 wh{:-:r~:;ln th:E: fkst \fahl~:; is posmo,·:~:?€j (a} to p{:-:n-nit flul€j fiow· through th•:3 fin;t cor:n:E:ctor· fron-: th~:? 
irdgatlor: sourc•:3 to H1{:-: lnlfr3Uon !u:nt:r: ('il<~h...-:E: :nt:rnb{::1· ;1fiO c;p{:-:n~:;d bt:h:;.i~:;~:?n t"!:<traco:·por:E:a! unlt and lnfusk-:n !:.H:1(:-:n 22H; Flfl 9, par·a, 

• [lKt)9_!-iG0(,0}) ,:~nd {b) inh:bit tluld f!o\•V troi-:: H1e :ntus:on !un-:en to U'!f:' !rrigal:or. source f~::q. r1 .. par:~. [OOl~OJ), 
..:\~1n~:;w falls io t~:;ach ~vh~:;r{:-:tn tht:3 in·if~aUon now contf·o: ass~:?:nb\i ccHnprls-:E:s: 
B st:cor:d o,·:~:?-V-...'ay \lahl~=? posltlor:t:3d b~:?t\-V{:"!t"!fi iht: s~:?cor:d conn:E:c:tor· <~r:d th:E: lrrt~1atk1n so:Jf'C(:\ ~vh~:?tt:ln U1{:: s-~:;cond 0:1{:"!··W·ay \.(ahl~=? is 

posabrn:3d to (a) p:E:nnli Ruld flO\oV throu~}i ih{:"! St:3COr:d cor:n~:;cit-::- fron-1 H1{:"! tn-if~aUon f{:"!St"!f\,'Ok tc; U1{:"! :rdgatk;n SO:JfC{:"! and {t;} Ir:h:bit Ruld flow 
U~rour~~i the: St3(~ond corn:t:ctor frcnr: th~~ inifJat:on SOlffC~3 to th•~ :rrlgatlo:·i rest:rvoir. 
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will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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(PCT Rule 44. i ) 

2(, April 2024 (26.04.2024) 

Applicant's or agent's file reforence 
111552-8039WOOO 

F'OR I<TRTHER 
ACTION See paragraphs l and 4 belm;; 

International application No. International filing dale 

Applirnnt 

l. 0 

PCT/US2024/0l 0875 (dayimonthlyear) 09 January 2024 (09.01.2024) 

INARI MEDICAL, INC. 

The applinmt is hereby notified that 1.he international search report and tbe written opinion of tbe International Searching 
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Filing of zmendmen1.s and stztement II nder Artkle 19: 
The applicant is entitled. if he so wishes. lo amend the claims of the international application ( see Rule 46): 

When? 

How'? 

The tilne hmit for filing ;;uch amendments is normaHy two rnonths from the date of trnnsmittal of the international 
search report. 

Directly to tbe International Bmeau pJCferably through ePCT, m on paper to: 
The International Bureau of \.VIPO. 34, chemin des Colombettes, 121 l Geneva 20. Switzerl:md 
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The applicant may submit comments on an informal hasis on the written opinion of the International Searching 
Authm·ity to t11e International Bureau. These comment, \Vill be made available to the public after international publication. The 
lnternalimml Bureau will send a copy of ;;m:h commenl;; Lo all de,ignaled Offices unless an i r;1ernaliorrnl prelimin:iry examination 
report has been or is to be established, 

Shortly after the expiration of 18 months: from the priority date, the international application wm be published by the 
International Bureau. Jf the applirnnt wishes to avoid o, postpone publication. a notice of withdrawal of lhe international 
application, oI of the priority claim, must reach the International Bureau before the completion of the technical preparations for 
international publication (Rules 90bis. land 90bis.T). 

'\Vithin 19 months from the priority cfate, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone fae entry into lhe national phase until 30 months from the priority 
date (in some Offices even later): othenvi.se. the appli.cant muse wHhin 20 months from the priority date, perform the prescribed 
acts for entry info the naHomil phase before those designated Offices. In respect of other design,ited Offices, the 1ime limit of 
30 months (or lateT) will apply even if no demand is filed within 19 months, For detmls about the applicable tune lirmts, Office 
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supplementary international seo_rch is described in the PCT Applicant's Guide, International Phase. parngrnphs 8.006-8.032. 
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Commissioner for Patents 
P.O, Box 14.50, Alexamiriz, VA 223B-1450 
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PCT 
INTERNATIONAL SE'.ARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference POR FURTHER ACTIOJ\ 
111552-8039,VOOO see Fon11 PCT/TSAn20 as \Nell a,, 

where applicable, item 5 below. 

international application No. 

I 
lnternational .tiling date ( daylm on I h/yc.ar) 

l
(Ea.rhest) Priority Date (daylmonthlyear) 

PCT/US2024/010875 09 .January 2024 (09.01.2024) 09 ,January 2023 (09.(H.2023) 
Applicant 

INARI rvrnmCAL, INC. 

This international search report has been prepared by this [ntema(ional Searching A .. uthority and is trnnsmitted to (he applicant according 
to Article 18. A copy is being transmitted to the International Rureau. 

This international senrch report consists of a total of __ 2_ sheets. 

D It is also accompanied by a copy of each prior 3Xt document cited in this report. 

l. Basis oHhe report 

2. 

3. 

a. \1/ith regard to the J.anguage. the international search was cmried out on the basis of: 

[2] the intemalicmal npplication in the 1:mguage in which it was fi]ed. 

b. □ 

"· □ 

□ 

□ 

D a translation of the international application into ________________ which is the language nf a 
translation fornished for the purposes of international search (Rules 12. 3( a) and 23, 1 (h )J. 

This interna.tional search report has been esrnblished taking into account the rectification of an obvious mi.stake 
authorized by or notified to this AuthOt"i!y under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide and/or amino add sequence disclosed in the international application, see Box No. L 

Certain claims were found tmseardmhle (see Box No. [I). 

Unity of' inn,ntion is lai:king (see Box No. J [IJ. 

4. With regard lo !he Hile, 

[2] the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard lo !he abstract, 

[2] the text is approved as submitted by the applicant. 

D the text has been established. according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may, 
within one monlh from the date of mailing of this intema!iono.l senrch report, submit comments to this A.uthority. 

6. ,vith regard to the drawings, 

a. the figure of the drawings lo be published witb the abstrnct is Figure No. 6A 

[2] a~ 1mggested by the npplicant. 

D as selected by this Authority, because the applicnnt failed to suggest a figure. 

D as selected by !his Authority, bemuse this figure better charncterizes 1he invention. 

b. D none of lhe figures is 10 be published with the abstract. 

Fonn PCTilSAJ2lO (first sheen (July 2022) 
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A. CLASSiflCATI01' OF SUBJECT .MATTER 

IPC: A61F 2/06 (2024,0 l); AfilF 2i95 (2024.01 l: A.61Al 25106 (2024.01) 

CPC: A61F 2106; :i6IF 1195; A6!M 20Z5,fJ681 

According to International Patent Classificat10n (IPC) or lo both national classification and IPC 

B. F'.i:ELDS SEARCHED 

Minimum document;ition searched (classification system followed by classification symbob) 

See Search History Document 

Documentation searched other than minimum docurnent;ition lo the extent that such documents are incl!lded in the fields searched 

See Search History Document 

Flec1ronic data hase consu1tecl during the international search (rnm,e of data hase and. where praci:icnhle. search terms used) 

See Search History Document 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation or documenl, with indication. where appropriate, of the relevant pw,,ages Relevant Lo claim No. 

X 
US 2016/0128857 Al (VENTTI, INC.) l 2 May 2016 (12.05.2016) 

entire Jocumenl L 3-6, 9, 10, 
15-18, 23, 24 

y entire dncumenl 2,7.8, 11-14, 
19-22. 25-32 

y 
US 9.566,179 B2 (.f.'IV. MEDICAL SYSTEMS LTD.) J4 February 2017 (14.02.2017) 

entire document 2,7,8, lJ-J4, 
l G.-2", 2-:;.:~2 

y I 
JP 05694718 B2 (TERUMO CORP.) Ol April 2015 (0Ul4.'.Wl5) 

see machine trnns];ition 29 

US 2015!0366690 Al (ABBOTT CARDlOVASCULAR SYSTEMS INC.) 24 Deceml1er 2015 
(24.12.2015) 

A. entire docmTient 1-32 

A 

1.._ ..... ,;.;A .__, ,~--,t),,J _. t-\._ \Jv:_c._ )I_ -"--- v.r'\.,)'_,'t_.,_ .. _ ,- "'---·J'-•~} -~---cet._1_t:,._ ... , __ \•·~'· .: •.•. ,\, ./. 

I 
'J'- ,,.-J19l("'-6f'4Q ''l ""'"I-)'1-·Rc-•N'I'-, "''"'(''flA'R lN'-, ''1"1-)~ -, b•r'>f)j(jl()" l') -Y'JlO) 

entire docunmnt l-32 

0Frn-ther documents are listed in the continuation of Box C. 

Special categories of cited docun:.ents. 
document defining the general state of the art V/hich is not considered 
to be of particular re lc,1ancc 
document cited by u½e i.ipplica..-rit in the internm:ional ~1pplication 
earlier appJkation or patent butpub-Jjshed en or after the intern.ational 
filing date 
docu1nent ~1vhich rnay thro~v doubts on priority dai1n(s) or vvhich Jf:i 

cited to establish the publication date of another citation or other 
special reason (2s specified) 
document referring to an or~;_l disclosure. use, exhibidon or other 
rr:ieans 
document published prior to the intemation,,1 filing date but laler th,m 
the prinrjty d..r:te cfaj_;ned 

Dale of lhe actu,il cDrnplelion of the international search 

Hi April 2024 (UIJ}4.2024) 

Name mul 1m1iling mldress of rhe lSAJllS 

Mail Stop PCT, A Hu: [S,,VLS 
Commissioner for Patents 
P.O. Box 14.50, Alexandria, VA 22313-1450 

Facsimile No. 571-273-830() 
Form PCT/ISA/210 csecond sheet) chily 2022) 

D See patent family annex. 

''T'' later document published after the international filu1g date or priority 
date and not in contl-ict ;:vitb the appJicatirm but dted to understand 
the p1inciple or theory underlying the invention 

-x~· docutnent of panicula.r relevance; the cJaitned irrven6ou ca11not be 
considered novel or cannot be considered to invoJve an j,::rventive step 
when the docmnent is taken alone ~ 

·•y~' document of pmticul2..r relevance: the claimed Jnvention cannot be 
cnn~.frJered to invnh,e an inven~ive ~;tep when 1he dcK'UtTient is 
combined 1.vith one or lTiore other such documenrs, such combina.tJon 
belng obvir,us to a pejSOll skilled jr1 tb.e art 

"&" document member of the same patent family 

Date of mailing of the international search report 

26 AprH 2024 (26.04.2024) 

A11thorizeci officer 

MATOS 
TAINA 

Telephone No. 57.1-272-4300 
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BENJAMIN D. CASHUOLLAR 
PERKINS COlE LLP 
P.O. BOX 1247 
SEATTLE, WA 98111-1247 
UNl.TED STATES OI<' AMERICA 

PC'I' 

vVRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 

(dCJy/month/yeur) 2(, April 2024 (26.04.2024) 
Applicant's or agent's file reforence F'OR FURTHER ACTION 

111552-8039WO00 

Intenrn1ional applica1ion No. ! In1emational filing da1e (dny/mnnrhlyeor) 

PCT/US2U24/01087 5 i 09 Jam.mry 2024 (09.01.2024} 
[nternational Patent Classific:ition (lPC) or both national cl:issification :ind !PC 

iPC: .A61F 2/06 (2024.011; A6lF 2/95 (2024.0J); A.61Jl1 25/06 (2024.0l) 

CPC:.A61F 2/06; A6lF 2/95; A.61M 20;?.S/0681 
Applicant 

IN.ARI 1\-fEDICAL, INC. 

L This opinion comains indications relating to the following items: 

[2] BoxNo. l 

D Box No. II 

Basis of the opinion 

Priority 

See p~rragraph 2 bekP.N 

I 
Priori1y date ( drrv/monthl_war) 

09 January 2023 (09.01.2023) 

□ BoxNo.lH 

□ Box No. TV 

[2] Box No. V 

Non-e,tablishment of opinion with regard to novelty, inventive step and industrial applicability 

Lac:k of unity of invention 

Reasoned statement under Rule 43bis. l( a)(i) with regard to novelty, inventive step and industri;iJ applicability; 
cit:itions and explanations sllpporting such statement 

□ Box No_ Vl 

□ Box No. VH 

[2] Box No. VIII 

Cerlain defecls in the international application 

Certain observa1ions on the intema1ionai application 

.., FURTI-mR ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("lPEA'') except that this does not apply where the applicant chooses an Authority 
other than this one lo be Lhe IPEA and lhe chosen IPEA has notified the International B1.treau under Rule 66. lbis(b) Lhat wri:.len 
opinions of this international Searching Allthority will not be ,o considered. 

If this opinion is, as provided above, considered to be a written opinion of the lPEA, the applicant is invited to s1Jbrnit to the lPEA 
n wrillen reply together. where appropri,;1e, with amendments. before 1he expirn1ion of 3 mon1hs from the cl,de of mailing of Form 
PCT/lSA/220 or before the expiration of 22 months from the priority date. whichever expires later. 

For fmther options. 5ee Fonn PCT/lSAJ'.~2.0. 

Name and mailing address of the JSAJUS Date of completion of this opinion Authorized officer 

Mail Stop PCT, Attn: [SA,TS 16 April 2024 (16.i.}4.2024) 
Commissioner for Patents MATOS, 'foina 
P.O. Box 1450, Alexandria, VA 
22313-1450 

Facsimile No. 571 •273-8300 Telephone No. 571-272-4300 
Form PCT/ISA/23'/ (coveI sheet) (July 2022) 
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\-VRI'.f''TEN OPINION OF THE 
INTERNATIONAL SEARCHING- AUTHORITY 

lmernational application No. 

PCT/US:2024/01087 5 

Box No. I Basis of the opinion 

l. With regard 1o the language, this opinion has been established on the basis of: 

0 
□ 

'} □ 

3. □ 

;J. 

b. 

the international application in tbe hmguage in which it was filed. 

a translation of the international application into _______________ which is the langllage of a translation 
fumi;;hed for 1he purposes of international search (Rules l 2.3(al and 23.l(b) ). 

This opinion has been established taking into accrnmt the rectification of an obvious mistake :i.uthorized by or notified to 
this Aulhority imcier Rule 91 (Rule 43his.l(t})). 

\Vith regard 1o any um::leoHde aml/or amino acid sequence disclosed in the international applicatiou, thi, opinion has heeu 
established on the basis of a sequence listing: 

D forming part of lhe intenrntion,Jl application as riled. 

D furnished subsequent to the international filing date fm the purposes of international scaich (Rule 13/er.l(a)), 

D accompanied by a stateroent to the eftect that the sequence listing does not go beyond the di.sclosu:re in the 
international application as filed. 

4, D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established to the extent lha1 a meaningful opini.on could be formed without a \VIPO Standard ST.26 compliant sequence 
lisling. 

5. Additional comments: 

Fonn PCT/lSA./237 (Box No. [) (July 2022) 



-201-

\-VRI'.f''TEN OPINION OF THE 
INTERNATIONAL SEARCHING- AUTHORITY 

lmernational application No. 
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Box No. V 
Ri:asm11-~d statement under Rnli:43bis.l (a)(i) wHh regard to novelty. inventive step and industrial applicahllity; 
citations antl explana!.iom, supporting such statement 

l. Statement 

Novelty (N) Claims 2, 7, 8. 11-14, 19-32 

Claims ], 3-6. 9, 10. 15--18 

Inventive step (IS) Claim, None 

Claims 1- ~-, 

industrial applicability (IA) Claims 1-32 

Claims None 

Citations and explanations: 

----------- EXPLANATION ---------·-

Claims l, 3-6, 9, 10, and 15-18 lack novelty under PCT Article 33(2) as befog anticipated by 1..TS 
2016/0128857 to Veniti, Inc. (hereinafter, "Veniti"). 

YES 

NO 

YES 

NO 

YES 

NO 

Regarding Claim 1, Veniti discloses an intravascular catheter for treatment of clot material from i..vithin a 
blood vessel of a human patient (stent delivery system 100, Fig. lA; see also Paras. [0030] and [0045]), 
comprisi ug: an miter sheath (shuttle sheath 120, Flg. IA) having au outet· sheatb lumeu ilumen of sbuttle 
sheath 120, Flgmes l A- l D); an outer sheath drive component (outer shaft 114, Fig, Figures IA-1 D; see 
also Para. [0051]) having an outer sheath drive component lumen ( central lumen 116, Fig. l A; see also 
Para. [0049]), wherein the outer sheath drive component is operably coupled to the outer sheath fFib.'l.tres 
lA-lD; see also Para. [0051], as outer shaft l 14 is locked with shuttle sheath 120); a gmde,vire sheath 
(middle shafl l 08, Fig.] A) including a guidewire sheath lumen coufigured to receive a guide,vire (Fig. l A; 
see also Para. [00471, as middle shaft l 08 is slidably disposed over inner shaft l 02 and configured for 
over the wire use. Furthermore, a guidewire recived within the central lumen of inner shaft l 02 would 
be disposed 'Within the lurn.en of middle shaft l 08 ), wherein at least a portion of the guidewixe sheath 
is slidably disposed i..vithin the outer sheath lumen (Figures l A--lD; see also Paxa. [0047] ); a guide wire 
sheath dtive component slidably disposed within the outer sheath drive component lumen (inner shaft 
102, Fig. 2C; sec also Para. [0051 ]), wherein the guidewirc sheath drive component is opcrnbly coupled 
to the guidcwirc sheath (Figures lA-lD); and a clot treatment component coupled to the guidcwirc sheath 
(stcnt 128, Figures lA--l D: sec also Para. [0048]). wherein the clot treatment component is configured to 
transition between (i) a first configuration in which tbe clot treatment component is positioned witbin the 
outer sheath lumen (Figures lA- l B), and (ii) a second configuration in \Vhich at least a portion of the clot 
treatment component is exposed from the outer sheath lumen in response to movement of the outer sheath 
drive component, the guidewire sheath drive componen1, or botb the outer sheath drive component and the 
g;ui.dewire sheath drive component (Figme1; l C- l D; see also Para. [005 lJ}. 

Regarding Claim 3, Veniti discloses the catheter of claim 1 wherein the outer sheath drive component 
includes a region configured to o-verlap with a portion of the guidewire sheath when the clot treatment 
component is in tbe fi_rst configuration and the second c:onfigurntion (Figures l i\- l D). 

Regarding Claim 4, as best umkrs!uod, Veniti discloses the catheter of dairn 3 wherein the gui.dewire 
~heath includes a proximal segrnent (portion of middle shaft 108 dispo~ed clo~est 1u hub l l 2, Fig. l A) 
and a distal segment (portion of middle shaft 108 including and closest to stop 132, Fig. 1 A), wherein at 
least part of the proximal segment is configtffed tn he contenninnus with the reginn of the outer sheath 
drive cornpn11ent (Fig. 1 D, as in the illustrated configuration. the prm:imal portion of middle shaft 108 is 
enclosed witbin a common boundary of outer shaft 114), and wherein the distal segment is centered within 
the outer sheath lumen (Figures I A-lB). 

Regarding Claim 5, V cniti discloses the catheter of claim 4 ,vhcrcin at least a portion of the clot treatment 
component is coupled to the distal segment of the guidewire sheath (Figures l A--lD). 

Fonn PCTilSAJ237 (Box No. V') (.iuly 2022) 
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Ri:asm11-~d statement under Rnli:43bis.l (a)(i) wHh regard to novelty. inventive step and industrial applicahllity; 
citations antl explana!.iom, supporting such statement 

Regarding Claim 6, \ieniti discloses the catheter of claim 5 wherein the distal segment of the guidewire 
sheath includes a distal tip of the catheter (nosecone 126, Figures 1/\.-1 D), and wherein at least the portion 
of the clot treannent component is coupled to tbe distal tip (Figures 1 A-lD). 

Regarding Claim 9, Veniti discloses tbe catheter of claim l wherein the guidewire sheath includes a distal 
segment centered within the outer sheath lumen !Figures l A-lB), and wherein at least a portion of the dot 
treatment component is coupled to the distal segment of the guidevvire sheath (Figures lA-lD). 

Regarding Claim l 0. Vcniti discloses the catheter of claim 9 wherein the dist.al segment of the guidc,virc 
sheath rncludes a distal tip of the catheter (nosecone 126, Figures l A-lD), and wberein at leas! the portion 
of tbe clot treatment component is coupled to the dista] tip (Figures lA-1 D). 

Regarding Claim 15, Veniti discloses a method for intravascular treatment of clot material from ,vithin 
a blood vessel of:, human patient (Para. [0077]1, the method comprising: advancing a catheter {delivery 
catheter, Fig. 6A; see also Para. [0075]) distally through the blood vessel (vessel V. Fig. 6A; see also 
Para. [00751); and transitioning the catheter from (i) a first configuration (Fig. 6A) in which a clot men 
of shuttle sheath 610, Fig. 6A; see also Para. [0075], as stent 616 is only permitted to self expand after 
shuttle shealli 610 is proximally retracted) of an ouler sheath of the catheler ( sbuttle sheath 610, Fig. 
6A), and (ii) a second configuration (Figures 6B--6C) in which at least a portion of the clot treatment 
component is exposed froro the outer sheath iurnen (Fi!2;ares 6B-6C; see also Para. [0075]), wherein the 
catheter includes (a) an outer sheath drive component (omer shaft/sheath 606, Fig. 6A) including an 
outer sbeath drive component lumen (lumen of outer shaft/sheath 606, Figures 6A-6C) and coupled to 
the outer sheath (Figures 6A--6C; see also Para. [0075]) and (b) an elongate member operably coupled 
to d1e clot treatment componem and slidably disposed within the outer sheath drive component lumen 
(inner shaft 602, Figures 6A-6C), and wherein transitioning the catheter includes at least one of moving 
the outer sheath drive component in a first direction relative to 1l1e clot treatment component to cause the 
outer sheath to uncover at least the portion of the clot treatment component, and/or moving the elongate 
member in a second direction rehti ve m the outer sheath to cause at least the portion of tbe clot treatment 
component to extend beyond the outer sheath lumen (Figures 6A-6C; see also Para. [0075], a~ outer shaft/ 
sheath 606 is proximally retracted, proximally retracting shuttle sheath 610, to uncover stent 616). 

Regarding Claim 16, Veniti disdoses the method of claim 15 ,.vherein the second direction !Figures 
2B~2D) is opposite the first direction (Figures 6B-6C and see also lB-lD; see also Para. [0075], as 
the exemplary metbod of treating the vessel be w-ith a bi--dfrectional stent delivery systern of tbe prior 
disclosed embodiments). 

Regarding Claim 17. Veniti discloses the method of claim 15, farther comprising causing the clot 
treatment component to expand ,vhen the catheter is in the second configuration (Figures 6B-6C; see also 
Para. [0075 l}. 

Regarding Claim 1 8. Veniti discloses the metbod of claim i 7 wherein causing the clot treatment 
component to expand includes transitioning the catheter to the second configuration to aUow the clot 
treatment component to expand (Figures 6B-6C; see also Para. [0075]). 

Claims 23 and 24 lack an inventive step under PCT Atticle 33(3) as being obvious over US 2016/0128857 
to Veniti, Inc. (hereinafter, "Veniti"). 

Regarding Claim 23, Veniti discloses the method of claim 15. 

Veniti fails to further include. in the same embodiment. that ihe elongate member includes a guide'>vire 
sheath drive component, and ,;v·herein moving the elongate member includes moving the guidewire sheath 
drive component in the second direction relative to the outer sheath to cause at least the portion of the elm 
treatment component to extend beyond the outer sheath lumen. 

Veniti teaches in a different embodiment, hmvever, that an elongate member (inner shaft 102, Figures 
2A--2D) includes a guide,viTe sheath drive component iFig. 2C; see aiso Para. [0053]), and wherein 
moving the elongate member rncludes moving tbe guide,vire sheath drive component in the second 
direction relative to an outer sheath (shuttle sheath 120, figures 2B-2D) to cause at least a portion of a 

Fonn PCTilSAJ237 (Box No. V1 (.iuly 2022) 
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citations antl explana!.iom, supporting such statement 

clot treatment component (stent 128, Figures 2A-2D) to extend beyond the outer sheath lumen (Figures 
2D-2D). 

It '/\'ould have been obvious to one of ordinary skill in the art to modify the first embodiment of Veniti 
to further include chat the elongate member includes a guidewire sheath drive component, and wherein 
moving the elongate member inchldes moving the guidewire sheath drive component in tbe second 
direction relative to the outer sheath to cause at least the portion of the clot treatment component to extend 
beyond the outer sheath lumen, as taught by the latter embodiment of Veniti, the motivation being that 
Vcniti discloses that the exemplary method of treating the vessel with a bi-directional stcnt delivery 
system of the prior disclosed embodiments (Para. [0075]). 

Regarding Claim 24, Veniti discloses the method of claim 23. 

Veniti fails to further include, in the same embodiment, that moving the guidewire sheath drive component 
includes causing movement of a guidewfre sheath opernbly coupled to tbe g,1i.dewire sheath drive 
component. and wherein the dot treatment component is operably coupled to tbe guidewire sheatb so 
that causing movement of the guidewire sheath includes causing at least the portion of the clot treatment 
component to extend beyond the outer sheath lumen. 

Veniti teaches in a different ernbodimem, however, tbar moving the guide,,vire sheath drive component 
includes causing movement of a guiclewire sheath opernbly coupled to the guidewire shemh drive 
component (middle shaft 108, Figures 2A-2D), and wherein tbe clot treatment component is opernbly 
coupled to tbe guidewire sheatb (Flgures 2A-2D) so tbat c:ausi ng movement of the guide wire sbeath 
includes causing at least the portion of the clot treatrnent component to extend beyond the outer ~heatl1 
lumen iFigures 2C-2D). 

It ,vould have been obvious to one of ordinary skill in the art to modify the first embodiment of Veniti 
to further include that moving the guidewire sheath drive component includes causing movement of 
a guidev,rire sheath operably coupled to the guidewire sheath drive component, and wherein the clot 
treatment component is operably coupled to the guide wire sheath so that causing movement of the 
guidewire sheath includes causing at least the portion of the clot treatment component to extend beyond 
the outer sheath lumen, as taught by the latter embodiment, the motivation being that Veniti discloses 
that the exemplary method of treating the vessel with a bi-directional stent delivery system of the prior 
disclosed embodiments (Para. [0075]). 

Claims 2, 7, 8, 11- l 4, 19-22, 25-28, and 30-32 lack an inventive step under PCT A1ticle 33(3) as being 
obvious over US 2016/0128857 to Veniti, Inc. (hereinafter, "Veniti") in view of US 9,566,179 to J.W. 
Medical Systems LtcL (hereinafter, "JW Medical"). 

Regarding Claim 2, Veniti discloses tbe catheter of claim 1. 

Veniti fails to explicitly disclose a clot treatrn.ent drive component slidably disposed within the outer 
sheath (hive component lumen and opernbiy coupled to the clot treatmenl component, wherein the 
clot treatment component is configured to transition between the tlrnt configuration and the second 
configuration in response to movement of the clot treatment drive component, the outer sheath drive 
component, the guide wire sheath drive component, or any two or more of the outer sheath drive 
component, the guidewire sheath drive component, and clot treatment d1·ive componenL 

J\V I\.1edical is in the field of interventional catheters and prostheses for treatment of vascular diseases, 
including coromu-y artery disease and peripheral vascular disease, as well as diseases of other body 
lu1nens and other s1ntctures (col. l. lns.l 8-24), and teaches a clot treatment dnve component (expandable 
member 30, Fig. 2A) slidably disposed within an outer sheath drive component lumen (lumen of sheath 
38, Pig. 2A; see also col. 8, lns. 4-18) and operably coupled to a clot treahnent component (stent segments 
46, Figures 1-213), wherein the dot treatment co111.ponent is configured to transition between a first 
configuration {Fig. 2A) and a second configuration (Fig. 2B1 in response to movement of the dot 
treatment drive component, the outer sheath drive component, a guidewire sheath drive component, or 
any two or more of the outer sheath drive component, the guidewire sheath drive component, and dot 
treatment drive component (clot treatment drive component and outer sheath drive component. Figures 
2A-2B). 
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It 'Nould have been obvious to one of ordinary skill in the art before the priority date to modify the catheter 
of Veniti to further indnde a clot treatment drive component slid.ably disposed within the outer sheath 
drive component lumen and operabiy coupled to the clot trec1tmem component, \vherein !he clot treatmern 
component is configured to rransition between the first configurmion and d1e second configuration in 
response to movement of the clot treatment drive component, the outer sheath drive component, the 
guidewire sheath drive component, or any two or more of the outer sheath drive component, the guidewire 
sheath drive cmrqxmem, aud ciut treatment Lkive cornponern, ;is taught by J\V i\kdical, the motivation 
being that J\V l\1edi_cal attributes ~tH.:b a configurn1ion for rnanlpulation of irnerventional catheiers with 
greater control, precision, and visibility (JW Medical, col. 7, Ins. 40-42). 

Regarding Claim 7, Veniti discloses the catheter of claim 4. 

Veniti fails to explicitly disclose that at least a pordon of the clot treatment component is sliclably disposed 
on the distal segment. 

JW Iviedical is in the field of interventional catheters and prostheses for treatment of vascular diseases, 
including coronary artery disease and peripheral vascular disease, as well as diseases of other body lumens 
and other struct1ires (coL 1, Ins. 18-24), and teaches at least a portion of a clot: 1Teatment component 
(plurality of stent segments 46, I"igures l-2A) sildably disposed on a distal segment of a guidewire sheath 
(distal segment of guidewire tube 40, Figures 1-2A; see alf,O col. 7, ln. 64-col. 8, in. 4). 

It ·would have been obvious to one of ordinary skill in tbe art before the priority date to modify the 
im:ravascular catheter of Veniti to further include that at: least: a portion of the clot treatment component is 
slidably disposed on t.1-ie distal segment, as taught by JW Medical, the motivation being that J\V .\1cdical 
attributes such a configuration for manipulation of interventional catheters ,vith greater control, precision, 
and visibility (J'W Medical, col. 7, lns. 40--4:~). 

Regarding Claim 8, Veniti disdoses the catbeier of claim 4 wberein the guidev,rire sheath fllrtber includes 
an rnterrnediate segment extending between the distal segment and the proximal segment (tntennediate 
segment of middle shaft 108, Fig. lA). 

Veuiti fails to explicitly disclose tbat the intermedlate segmenl is sloped radially inward from the proximal 
segment toward the distal segtnent:. 

J\V Iviedica l is in the field of interventional catheters and prostheses for treatment: of vascular diseases, 
includi_ng coronary artery disease and peripheral vascular disease, as well as diseases of other body 
lum.ens and other structures (col. L lns. 18-24), and teaches an intermediate segment of a guidewire sheath 
(intermediate segment of guidewire 1ube 40, Fig. 2A) that is sloped radially inward from a proximal 
segment toward a distal segment of the guidewire sheath (Fig. 2A, as guidewire tube 40 is sloped radially 
inward as ic extends into shead1 38). 

It ·would have been obvious to one of ordinary skill in tbe art before the priority date to modify the catheter 
of Veniti to further include that tbe intermediate segment is sloped radially inward from tbe proximal 
segment toward the distal segment, as taught by JW .l\fodical, the motivation being tbat JW Medical 
attributes such a configuration for manipulation of interventional catheters with greater control, precision, 
and visibility (.J'W Medical, col. 7, lns. 40-4:~). 

Regarding Claim 11, Veniti discloses the catheter of claim 9. 

Veniti foils to explicitly disclose that at least a portion the clot treatment com.ponent is slidably disposed 
on the distal segment of the guidewire shealh. 

J\V TvTedica 1 is in the field of interventional catheter~ and prostheses for treatment of vascular di~eases, 
including coronary ar1ery disease and peripheral vascu[a.r disease, <1s well as diseases of other body Juniens 
and other structures (col. 1, lns. 18-24). and teaches at least a pon:ion of a clot treatment component 
(plurality of stent segments 46, Figures l -2A) slidably disposed on a dlstal segment of a guide\vire sheath 
(distal segment of guidewi.re tube 40, Figures l-2A; see also col. 7, ln. 64-col. 8, ln. 4). 

It would bave been obvious to one of ordinary skill in the art before d1e priority date to modify the catbeter 
of Veniti to further include that at least a pordon the clot treatment component is :slidably disposed on the 
distal segment of the guidewire sheath, as taugbt by JVv' _Medical, the motivation being tbat JW J\tledic:al 
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attributes such a configuration tor manipuhtion of ioterventional catheters with greater control, precision, 
and visibility (JW l\fedicaL col. 7, lns. 40-42). 

Regarding Claim 12, Veniti discloses the callieter of claim 9 wherein the guidewire sheath further includes 
a proximal segment (pottion of middle shaft 108 disposed closest to bub l 12, Fig. lA). 

Veniti foils to explicitly disclose that the proximal segmem is positioned rndially outwardly from the distal 
segment ot the guidewire sheath. 

J\V TvTedica 1 is in the field of interventional catheter~ and prostheses for treatment of vascular di~eases, 
includiug coronary ar1ery disease and peripheral vascular disease, <1s well as diseases of other body 
lumens and other strnctures (col. i, lns. 18-24). and teaches a proximal segment of a guide wire sheath 
(proximal segment of guidewire tube 40, Fig. 2A) positioned radially outwardly from a distal segment 
of the guidewire sheath (Fig. 2A, as guidewire tube 40 is sloped radially inward as it extends into and 
tbrnugh sheath 38t 

It 'Nould have been obvious to one of ordinary skill in the art before the priority date to modify the 
catheter of Veniti to further include that the proximal segment is positioned radially outwardly from tbe 
distal segment of the guidewire sheath, as taugbt by JVv' Medical, the motivation being that JV.-' Medical 
attributes such a configuration for manipulation of ioterventional catheters with greater control, precision, 
and visibility (JW Medical, col. 7, lns. 40-42). 

Regarding Claim 13, modified Veniti discloses the catheter of claim 12. 

Veniti fails to explicitly disclose that the proximal segmem is not centered within the outer sheath lumen. 

J\V IvTcdical is in tbc field of i ntcrvcntional catheters and prostheses for treatrncut of vascular diseases. 
including coronru:y artuy disease and peripheral vascular disease, as well as diseases of other body lumens 
and other structures (col. 1, ins. 18-24), and teaches a proximal segment of a guidev,'ire sheath that is 
not centered within the outer sheath lumen (proximal segment of guidev,/ire tube 40 extending outside of 
sheath 38, Fig. 2A). 

It would have been obvious to one of onlinmy skill in the art before the priority date to modify the 
catheter ofVeniti to further include that the proxirmil segment is uo1 centered \Vithin the outer sheath 
lmnen, as tangl;t hy J\rV 1\lkdicaL the rrmtivatinn being that JW Medical attrihntes such a configuration for 
manipulation of irn:erventinnal catl,eters with greater conhnl, precision, and visibility (J\rV ]\;ledica1, col. 7, 
lns. 40-42). 

Regarding Claim 14, modified Veniti discloses the catheter of claim 12 wherein the guidewire sheath 
further includes an intermediate segment extending between the distal segment and the proximal segment 
(intermediate. segment of middle shaft 108, Fig. lA). 

Veniti fail~ to explicitly disclose that the intermediate segment is sloped radially inward from tbe proximal 
segment 10,vard tbt'. dist,il segrneut. 

J\V Me.dical is in tbe field of interventional catheters and prostheses for treatment of vascular diseases, 
including corona:ry arteJy disease and peripheral vascular disease, as well as diseases of other body 
lumens and other strucmres (col. l, lns. l8-24), and reaches an intermediate segment of a guide,vire sheath 
(intermediate segment of guiclewire tube 40" Fig. 2A) that is sloped radially inward from a proximal 
segment towani a distal segment: of the guiclewire sheath !Fig, 2A, a~ guidewire tube 40 is sloped radially 
inw,ird as it extends into sheath 38). 

It vvould have been obvious to one of ordinary skill in the art before the priority date to modify the catheter 
of Vcniti to farther include tbat the intcnncdiatc scgrnent is sloped radially inw,ird from the proximal 
segment toward the distal segment, as taught by J\V Ivfodical, the motivation being that J\V I\1edical 
attributes such a configuration for manipulation of interventional catheters with greater control, precision, 
and visibility (JW Medical, coL 7, lns. 40-42). 

Regarding Claim 19, Veniti discloses the met:bod of claim 17. 
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Veniti fails to explicitly disclose that causing the clot treatment component to expand includes moving a 
clot l:reatment (hive component opernbly coupled to the clot treatrnent component relative to a guidewire 
sheath positioned within the catheter and adjacent w the outer sheath drive component. 

J\V Me.di.cal is in the field of interventional catheters aud prostheses for treatment of vascular diseases, 
mcluding coronarv arteJy disease and peripheral vascular disease, as ·1vell as diseases of other body 
lumens and other structures (col. l, lns. [8-24), and teaches that causing a clot treatment component (stent 
segments 46, Figures 1-2B) to expand includes moving a clot treatment drive component (expandable 
member 30, Fig. 2A) opernbiy coupled to the clot treatment component (Figures l-2B) relative to a 
guidewire sheath (guide,vire tLJbe 40, Fig. 2A) positioned within the catheter and adjacent to an outer 
sheath drive component (pusher 36, Figures 2A-2B). 

It vvould bave been obvious to one of onlinm-y skil.l iu the art before the priority date to modify the method 
of Veniti to further include that causing the dot treatment component to expand includes moving a clot 
treatment drive component operably coupled to the clot treatment component relative to a guide'\.vire 
sheath positioned within the catheter and adjacent to the outer sheath drive component. as taught by 
J\V IvlixiicaL the motivation being that JW Medical attributes such a configuration for manipulation of 
imerventional catheters ,vith greater control, precision, and liisibility (J\V Medical, col. 7, Jus. 40-42). 

Regarding Claim 20, Veniti discloses the method of claim 17. 

Veniti faih to explicitly disclose that causing the clot treatment component to expand includes moving a 
drive cLJff of the catheter to cause the expansion of the clot iJeatment component. 

JW Medical is in tbe field of i nterventional catheters and prostheses for treatment of vascular diseases. 
including coromu:y arteiy disease and peripheral vascular disease, as well as diseases of other body lumens 
and other structures (col. 1, lns. 18-24), and teaches causing a clot treatment component (plurality of stent 
segments 46, Figures 1-2/\,) to expand includes moving a drive cuff of a catheter (pusber 36, Fig. 2/\) to 
cause the expansion of the clot t:reatment component (col. 8, Ins .. 12-17). 

It would have been obvious to one of ordinary skill in the art before the priority date to modify the method 
of Veniti to further include that causing the clot treatment component to expand includes moving a drive 
cuff of the catheter to cause the expansion of the clot lreatment component, as taught by J\V Medi.cal, 
the motivation being t:hat JW Medical attributes such a configuration for manipulation of interventional 
catheters with greater control, precision, and visibiliry (.T\V Medical, col. 7, lns. 40-42). 

Regarding Claim 21, modified Veniti discloses the method of claim 20. 

Veniti fails to explicitly disclose tba! moving the drive cuff includes moving the drive cuff in tbe first 
direction relative to the clot treatment component to drive the expansion of tbe clot treatment component. 

JV{ lviedica l is in the fidd of interventional catheters and prostheses for treattnent of vascular diseases, 
including coronary artery disease and peripheral vascular disease, as well as diseases of other body lumens 
and other structures (coL 1, lns. 18-24), and teaches that moving the chive cuff includes moving the 
drive cuff in tbe first direction relatiye to tbe clot treatrnent cornpouetJt to drive the expansion of the clot 
treatment componeut (col. 8, lns. 12-17, as pusbet· 36 is drawn prnximaHy in tandem with sheath 38). 

It vvouid have been obvious to one of ordinaiy skill in tbe art before the priority date to modify the method 
of Veniti to further include that moving the drive cuff includes moving the drive cuff in the first direction 
relative to the clot treatment cornponem to drive the expansion of the clot treatment component, as taught 
by J\,V Medical, the motivation being that J\V Medical attributes such a configuration for manipulation of 
intervemioual catheters with gieater control, precision, and visibility (JW Medi.cal, col. 7. lns. 40-42). 

Regardit1g Clairn 22, modified Veuiti discloses the ;netbod of claim 20. 

Veniti fails to explicitly disclose that moving the drive cuff includes moving ti'le drive cuff in the first 
dixecti.on relative to the clot treat.ment component to allow tbe clot treatment component to ex.panel. 

J\V Ivledical is in the field of interventional catheters and prostheses for treatment of vascular diseases, 
including coronary artery disease and peripherni vasci.tl,n- disease, ns well as diseases of other body lumeus 
nnd other structures (col. 1, lm. 18-24), and teaches moving the drive cuff includes moving the drive cuff 
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in the tirst direction relative to the clot treatment component to allow the clot treatment component to 
expand (coL 8, lns. 12-17, as pusher 36 is drawn proximally in tandem with sheath 38). 

It '/\'ould have been obvious to one of ordinary skill in the art before the priority date to modify the method 
of Veniti to further include that moving the drive cuff includes moving the drive cuff in the first direction 
relative to the dot treatment component to allo,v the dot treatment component to expand, as taught by 
JV{ lvkdic:al. the motivation being that J\,V Medical attributes such a configuration for manipulation of 
interventional catheters with greater control, precision, and visibility (JW Medical, col. 7, Ins. 40-42). 

Regarding Claim 25, as best understood, Veniti discloses a catheter for treating a human patient (stent 
delivery system 100, :Fig. lA; see also P,u-as. [0030] and 10045!), the catheter comprising: an outer sheath 
(shuttle sheath 120, Fig. LA) having an outer sheath lumen (lumen of shuttle sheath 120, Figures 1A-1D); 
an outer sheath dri ,e component (outer shaft l 14, Fig. Figures l A-1 D; see also Pam. [0051]) having an 
outer sheath drive component lumen (central lumen 116, Fig. lA; see also Para. [0049]), wherein the outer 
sheath drive component is operably coupled to the outer sheath (Figures lA-1D; see also Para. [00511, as 
outer shaft l 14 is locked \11ith shuttle sbeatb 120): a f.".Uidewire sheath (middle shaft 108, Fig.I A) including 
a guLdewire sheath lumen configured to receive a guidewire (Fig. l A; see also Pam. [0047], as middle 
shaft l08 is slidably disposed over inner shaft 102 and configured for over the wiie use. Furthermore, a 
guidewire received within the central lumen of inner shaft 102 would be disposed within the lumen of 
middle shaft 108), wherein at least a portion of the guidev,,-ire sheath is sHdably disposed within the outer 
sheath (Figures l A-1 D; see also Para. [0047]); a guickwire sheath drive component slidabiy disposed 
within the outer sheath drive component (inner shaft 102, Fig. 2C; see also Para. [005 l D, \Vherein the 
guidewire sheath drive cmnponent is operably coupled to the guidewire sheath (Figures lA-1D); a 
clot. treatment component coupled to the guide\lvire sheath (stent l 28, Figures 1 A-ID; see also Pam. 
[0048]); \vherein !he catheter is configured to transition between a <i) first configuration in which !he 
elm treatment component is positioned within the outer sheath lumen (Figures l A-lB), and (il) a second 
configuration in which at least a portion of the clot treatment component is exposed from the outer sheath 
lumen in response to at least one of (a) first movement the outer sheath drive component relative to the 
guide1.vire sbeatb in a firsl direction (Figures JC-JD; see also Para. [0051]), and (b) second movetnent of 
the guidewire sheath drive component relative to the outer sheath in a second direction (Figures 2R-2D), 
and me clot treatmem drive component is configured to transition the clot treatment componem between 
(i) a first state in which the clot treatment component has a first dimension (Figures lA-lB), and !ii) a 
second state in which the clot treatment component bas a second dimension greater or les~ lforn the first 
dimension (Figmes i C-1 D). 

Veniti faib to explicitly disclose that tbe outer sheath drive component is slidably disposed within tbe 
outer sheath lumen: that at least a portion of the guidewire sheath is laterally adjacent to the outer sheath 
drive component; and a clot treatment drive cornponent slidably disposed within the outer sheath drive 
component lumen and opernbly coupled to the dot treatment component. 

J\V IvTedical is in tbe fidd of i nterventional catheters and prostheses for treatment of vascular diseases, 
including coronru:y artciy disease and peripheral vascular disease, as well as diseases of other body lumcns 
and other structures (col. 1, ins. 18-24), and teaches an outer sheath drive component (pusher 36, Fig. 2A) 
slidably disposed ,vithin an outer sheath lumen (lumen of sheath 38, Fig. 2A; sec also col. 8, l_ns. 4-18); 
that at least a portion of a guidewire sheath ( guidewire tube 40, Fig. 2A) is laterally adjacent to the outer 
sheath drive component (Fig. 2A); and a clot treatment drive component (expandable member 30, Fig. 
2A} slid.ably disposed within the outer sheath drive componem lumen and operably coupled to the clot 
treatment component (Figures 2A-2B; see also coL 8, lns. 38-4S). 

It would have been obvious to one of ordinary skill in the art before the priority date to modify the 
catheter of Veniti to fmther include tbat the outer sbeatb dri11e cornpollellt is shdably disposed within 
the outer sheath lumen; tbat at least a portion of the guidewire sheath is laterally adjacent TO the outer 
sheath d1ive component; and a clot treatment drive component slidab]y disposed within the outer sheath 
drive component lumen and operably coupled to the clot treatment component, as taugh, by J\:V !viedical, 
the motivation being t:bat J\V Medical attributes such a configuration for manipulation of interventional 
catheters w itb greater control, precision, and visibility (J\V Medical, col. 7, lns. 40-42). 
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Regarding Claim 26, modified Veniti discloses the catheter of claim 25 wherein: in the first state, the clot 
treatment component has a first mechanical property (Fignres l A-JR), and in the second state, tbe clot 
treatment component has a second mechanical property (Figures JC-JD; see also Para. [0051]). 

Regarding Claim 27. modified Veniti discloses the catheter of claim 26 wherein: the first mechanical 
property includes at least one of a first radial force, a first tensile force. a first compressive force, and/ 
or a first shape (first compressive force and shape, Figures lA-lB). and the second n1echanical property 
includes at least one of a second radial force, a sec:olld tensile force, a secoud compressive force, and/or a 
second shape (second compressive force and shape, Figures l C- l D). 

Regarding Claim 28. modified Veniti discloses the catheter of claim 25 wherein the clot treatment 
component includes a mec:hanirnl thrombectomy component extending radially outwardly from the 
guidewire sbeatb (F1gures l C--1 D ). 

Regarding Claim 30, modified Veniti discloses the catheter of claim 25. 

Veniti fails to explicitly disclose that the clot treatment drive component is a first clot treatment drive 
component operably coupled to a first portion of tbe clot treatment component, the catheter further 
comprising a second clot treatment drive component s!idably coupled to a second portion of tbc clot 
treatment component . 

. i\V Medical is in tbe field of i nterventional catheters and prostheses for treatment of vascular diseases, 
including cunm:uy arteiy disease and peripheral vascular di~ease, :is well as disea~es of uther body 
lumens and other stn,ctures (coL l, lns. 18-24), ,md teaches that the clot treatment drive component is a 
firs1 clot treatment drive component opernbly coupled to a first portiou of the clot tre;Hment cornponem 
(ex pandahle member :~O. Pigures 2A--2B), the catheter further comprising a second clot treatment: d.r-ive 
component slidahly coupled to a second portion of the clot treatment component (inflation shaft 34, 
Figures 2A-2B; see also col. 8, lns. j-4, as stent segments 46 are slidahle). 

It would have been obvious w one of ordinary skill in the an before the priority date to modify the 
catheter ofVeniti to furrher include that the clot treatment drive component is a first clot treatment drive 
component operably coupled to a first portion of the clot treatment component, the catheter further 
comp,isi ng a second clot treatment drive component slidably coupled to a second portion of tbe clot 
treatment component, as taught by JVv Med1cal, the motivation being that J\V .l\1eciic:al attributes such a 
configuration for manipulation of interventional catheters with greater control, precision, and visibility 
(J'W .l'vledical, coL 7, lns. 40-42). 

Regarding Clairn 31, modified Veni1i discloses the Cc,theter of claim 30. 

Veniti fails to explicitly disclose that the first clot treatment drive component includes a first elm treatment 
drive component lumen, and wherein the second clot treatment drive component is slidably disposed 
within tbe first clot treatment drive cotnponent lumen. 

J\V Iviedical is in the field of interventional catheters and prostheses for treatment of vascular diseases. 
including coroml1'y artery disease and peripheral vascular disease, as well as diseases of other body lumens 
und other sLnicturcs ( col. 1, ins. 18--24 ). and teaches that the first clot treatment dn vc component includes 
a fir-st clot treatment drive component lumen (Fig. 2B), and wherein the second clot treatment drive 
component is slidably disposed Yvithin the first clot treatment drive component lumen (Figures 2A-2B). 

It would have heen ohviou:-. LO one of ordinary skill in the an before the priority date to modify the catheter 
of Veniti to further include that the first clot ueatment drive component includes a first clot treatment 
dfrve component lumen, and wherein the second clot treatment drive component is ~lidabl_y disposed 
Wltbin the first clot treatment drive cornpouellt lumen, as taught by J\;V Medical, tbe motivation being 
that J\V T\,kdical attributes such a configuration for manipulation of interventional catheters ,,vith greater 
control, precision, and visibifay (J\V Medical, col. 7, Ins. 40-42). 

Regarding Claim 32, modified Veniti discloses the catheter of claim 25 \Vherein the second direction 
(Figures 2B--2D) is opposite the first direction (Figurns l B-lD). 
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Claim 29 lacks an inventive step under PCT Article 33(3) as being obvious over US 2016/0128857 to 
Veniti, Inc. (hereinafter, "Veniti") in view of US 9,566,179 to J.W. Medical Systems Ltd. (hereinafter. 
"J\:V Medical") and .IP 05694718 to Temrno Cotp. (hereinafter, "Terumo"). 

Regarding Claim 29. modified Veniti discloses the catheter of claim 25. 

Veniti fails to explicitly disclose that tbe clot treatment component includes a coring element having a 
proximally-facing leading edge. 

Terumo is in the field of sknt grnf1s and stcnt graft systems to deliver the stent graft into tbc body 
(Abstract), and teaches a clot treatment component (stent graft l 0, Figures 6A-6B) that includes a coring 
element (blades 22. Figures 6A-6B) having a proximally-facing leading edge (Figures 6A-6B). 

It would have been obvious to oue of' onlin,iry skill in tbe ;nt before the pr-iorl1y date to modify the 
catheter ofVeniti to further include that the clot treatment component includes a cming clement having 
a proximally-facing leading edge, as taught by Ten1rno, the motivation being that such a configuration 
:,;irnplifie:,; procedures wherien cutting or damaging a desired hiological tissue and blocking the function 
thereof is necessary (Terumo, Paras. [0002] and [0005]-[0006]). 

Claims 1-32 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because 
the subject matter claimed can be made or used in industry. 

Fonn PCTilSAJ237 (Box No. V') (.iuly 2022) 
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Box No. VIII 

\-VRI'.f''TEN OPINION OF THE 
INTERNATIONAL SEARCHING- AUTHORITY 

Ccdain observations on the international application 

lmernational application No. 

PCT/US:2024/01087 5 

The following obsenrations on the clarity of the claims, description. and drmvings or on the question whether the claims are fully 
supported hy rhc description, are made: 

Claims 4 and 25 are objected under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because 
claims 4 and 25 are indefinite for tbe following reasons: Claim 4, depends from claim 3 and refers to" .. 
the portion of the outer sheath ciri ve component ... ", ,vhich does nm have any antecedent basis in daim 13. 
For the pm·poses of this opinion, the nored claim language is best undersmod as intending to instead recite, 
--."the region of the outer sheath drive componenL.--. Claim 25 recites, " .. .in response to movement in 
response to at least one of (a) first movement the outer sheath drive component relative to the guidewire 
sheath ltl a first ciir·ection, and (b) second movement ... " Such language is unclear, and therefore renders 
the claim indefinite. Fm the purposes of this Written Opinion, the noted claim language is interpreted 
as intending to instead recite, --- . .in response to at least one of (a) first movement the outer sheath drive 
component relative to the guiclewire sheath in a first direction, and (b) second movement ... --. 

Fonn PCTilSAJ237 (Box No. VI[I) (July 2022, 
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Docket No.: l l 1552-8016.US07 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
Benjamin E. Merritt et al. 

Application No.: 18/598,482 

Filed: March 7, 2024 

For: HEMOSTASIS VALVES AND METHODS OF 
USE 

Confirmation No.: 3249 

Art Unit: 3783 

Examiner: Quynh-Nhu Hoang Vu 

AMENDMENT AND RESPONSE TO RESTRICTION REQUIREMENT 
UNDER 37 C.F.R. § 1.142 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

In response to the Restriction Requirement mailed on May 8, 2024, please amend and 

consider the above-identified U.S. patent application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2. 

Remarks begin on page 9. 

-1-

167312482.1 



-212-

Application No.: 18/598,482 Docket No.: 111552-8016.US07 
Response to Office Action dated May 8, 2024 

AMENDMENTS TO THE CLAIMS 

Please withdraw claims 15-30. Following is a complete listing of the claims pending in 

the application, as amended: 

1. (Original) A valve assembly, comprising: 

a tubular member defining a lumen; 

a first filament extending in a first loop around the tubular member, wherein the first 

filament is flexible; 

a second filament extending in a second loop around the tubular member, wherein the 

second filament is flexible; 

a pair of actuators movable from a first position to a second position, wherein-

167312482.1 

the first filament includes a first portion operably acted upon by a first one of the 

actuators and a second portion operably acted upon by a second one of the 

actuators; 

the second filament includes a first portion operably acted upon by the first one of 

the actuators and a second portion operably acted upon by the second one 

of the actuators; 

in the first position, the actuators are positioned to tension the first filament and the 

second filament thereby decreasing a dimension of the first loop and a 

dimension of the second loop to constrict the lumen of the tubular member; 

in the second position, the actuators are positioned to loosen the first filament and 

the second filament thereby permitting the tubular member to expand 

against the first loop and the second loop to increase the dimension of the 

first loop and the dimension of the second loop to at least partially open the 

lumen of the tubular member; and 

the actuators are biased to the first position. 

-2-
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Application No.: 18/598,482 Docket No.: 111552-8016.US07 
Response to Office Action dated May 8, 2024 

2. (Original) The valve assembly of claim I wherein the first loop extends completely 

around the tubular member, and wherein the second loop extends completely around the tubular 

member. 

3. (Original) The valve assembly of claim I wherein the first portion of the first 

filament is a first end portion of the first filament, wherein the second portion of the first filament 

is a second end portion of the first filament, wherein the first portion of the second filament is a 

first end portion of the second filament, and wherein the second portion of the second filament is 

a second end portion of the second filament. 

4. (Original) The valve assembly of claim 3 wherein the first end portion of first 

filament is directly attached to the first one of the actuators, wherein the second end portion of the 

first filament is directly attached to the second one of the actuators, wherein the first end portion 

of the second filament is directly attached to the first one of the actuators, and wherein the second 

end portion of the second filament is directly attached to the second one of the actuators. 

5. (Original) The valve assembly of claim I wherein the tubular member extends 

along a longitudinal axis, and wherein the first loop is proximate to the second loop along the 

longitudinal axis. 

6. (Original) The valve assembly of claim I wherein the first filament and the second 

filament each comprise a plurality of strands woven together. 

7. (Original) The valve assembly of claim I wherein the tubular member is elastically 

deformable. 

-3-
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Application No.: 18/598,482 Docket No.: 111552-8016.US07 
Response to Office Action dated May 8, 2024 

8. (Original) The valve assembly of claim 1 wherein the tubular member 1s 

configured to resiliently expand. 

9. (Original) The valve assembly of claim 1, further comprising a rigid housing, 

wherein the tubular member, the first filament, and the second filament are positioned within the 

housing, and wherein the actuators are movably coupled to the housing. 

10. (Original) The valve assembly of claim 1 wherein the actuators are depressed 

toward one another in the second position, and wherein the actuators are moved away from one 

another in the first position. 

11. (Original) The valve assembly of claim 1 wherein, in the second position, the 

tubular member has a diameter of at least 14 French. 

12. (Original) The valve assembly of claim 1 wherein, in the second position, the 

tubular member has a diameter of at least 16 French. 

13. (Original) The valve assembly of claim 1 wherein, in the second position, the 

tubular member has a diameter of at least 20 French. 

14. (Original) The valve assembly of claim 1 wherein, in the second position, the 

tubular member has a diameter of at least 24 French. 

15. (Withdrawn) A valve assembly, comprising: 

a tubular member defining a lumen, wherein the tubular member is elastically deformable 

from a first position in which the lumen is constricted to a second position in which 

the lumen is at least partially open; 

-4-
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Application No.: 18/598,482 Docket No.: 111552-8016.US07 
Response to Office Action dated May 8, 2024 

a first actuator; 

a second actuator; 

a first filament configured in a first loop completely around the tubular member and having 

a first portion extending from the first loop toward the first actuator and a second 

portion extending from the first loop toward the second actuator; and 

a second filament configured in a second loop completely around the tubular member and 

having a first portion extending from the second loop toward the first actuator and 

a second portion extending from the second loop toward the second actuator; 

wherein-

the first actuator and the second actuator are biased away from one another to 

elastically deform the tubular member to the first position by (a) increasing 

a tension in the first filament to decrease a dimension of the first loop and 

(b) increasing a tension in the second filament to decrease a dimension of 

the second loop; and 

the first actuator and the second actuator are movable toward one another to permit 

the tubular member to return to the second position by (a) decreasing the 

tension in the first filament and (b) decreasing the tension in the second 

filament. 

16. (Withdrawn) The valve assembly of claim 15 wherein the first actuator and the 

second actuator each comprise a button. 

17. (Withdrawn) The valve assembly of claim 15 wherein the first filament is flexible, 

and wherein the second filament is flexible. 

18. (Withdrawn) The valve assembly of claim 15 wherein the first portion of first 

filament is directly attached to the first actuator, wherein the second portion of the first filament is 

directly attached to the second actuator, wherein the first portion of the second filament is directly 

-5-
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Response to Office Action dated May 8, 2024 

attached to the first actuator, and wherein the second portion of the second filament is directly 

attached to the second actuator. 

19. (Withdrawn) The valve assembly of claim 15 wherein the tubular member extends 

along a longitudinal axis, wherein the first portion of the first filament extends toward the first 

actuator along a first axis extending generally orthogonal to the longitudinal axis proximate the 

tubular member, wherein the second portion of the first filament extends toward the second 

actuator along a second axis extending generally orthogonal to the longitudinal axis proximate the 

tubular member, wherein the first portion of the second filament extends toward the first actuator 

along a third axis extending generally orthogonal to the longitudinal axis proximate the tubular 

member, wherein the second portion of the second filament extends toward the second actuator 

along a fourth axis extending generally orthogonal to the longitudinal axis proximate the tubular 

member, wherein the second axis is positioned between the first axis and the fourth axis, and 

wherein the fourth axis is positioned between the second axis and the third axis. 

20. (Withdrawn) The valve assembly of claim 15 wherein, in the second position, the 

tubular member has a diameter of at least 16 French. 

21. (Withdrawn) The valve assembly of claim 15 wherein, in the second position, the 

tubular member has a diameter of at least 20 French. 

22. (Withdrawn) The valve assembly of claim 15 wherein, in the second position, the 

tubular member has a diameter of at least 24 French. 

23. (Withdrawn) A valve assembly, comprising: 

a tubular member defining a lumen; 

a first filament extending in a first loop around the tubular member; 

-6-
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Response to Office Action dated May 8, 2024 

a second filament extending in a second loop around the tubular member; and 

a pair of actuators biased to circumferentially constrict the first loop and the second loop 

to elastically deform the tubular member to a first position in which the lumen is 

constricted, wherein at least one the actuators is movable to decrease a level of 

tension in the first filament and a level of tension in the second filament to permit 

the tubular member to expand against the first loop and the second loop to a second 

position in which the lumen of the tubular member is at least partially open. 

24. (Withdrawn) The valve assembly of claim 23 wherein the actuators each comprise 

a button. 

25. (Withdrawn) The valve assembly of claim 23 wherein the first filament includes a 

first portion operably coupled to a first one of the actuators and a second portion operably coupled 

to a second one of the actuators, and wherein the second filament includes a first portion operably 

coupled to the first one of the actuators and a second portion operably coupled to the second one 

of the actuators. 

26. (Withdrawn) The valve assembly of claim 25 wherein the first portion of first 

filament is directly attached to the first one of the actuators, wherein the second portion of the first 

filament is directly attached to the second one of the actuators, wherein the first portion of the 

second filament is directly attached to the first one of the actuators, and wherein the second portion 

of the second filament is directly attached to the second one of the actuators. 

27. (Withdrawn) The valve assembly of claim 23 wherein the first filament is flexible, 

and wherein the second filament is flexible. 

-7-

167312482.1 



-218-

Application No.: 18/598,482 Docket No.: 111552-8016.US07 
Response to Office Action dated May 8, 2024 

28. (Withdrawn) The valve assembly of claim 23 wherein, in the second position, the 

tubular member has a diameter of at least 16 French. 

29. (Withdrawn) The valve assembly of claim 23 wherein, in the second position, the 

tubular member has a diameter of at least 20 French. 

30. (Withdrawn) The valve assembly of claim 23 wherein, in the second position, the 

tubular member has a diameter of at least 24 French. 

-8-
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Response to Office Action dated May 8, 2024 

REMARKS 

In the May 8, 2024 Restriction Requirement, the Examiner required an election of a single 

species from the following: 

Species I: Claims 1-14; 

Species II: Claims 15-22; or 

Species III: Claims 23-30 

Additionally, the Examiner required an election of a single species from the following: 

Species A: Figs. 1-4; 

Species B: Fig. 5; 

Species C: Fig. 6; 

Species D: Fig. 7; 

Species E: Fig. 8; 

Species F: Figs. 9; or 

Species G: Fig. 12. 

As a preliminary matter, the undersigned attorney wishes to thank the Examiner for 

engaging in a productive telephone interview on July 1, 2024, to discuss the present Restriction 

Requirement. At that time, the Examiner agreed that the restriction between Species A-G was 

improper and that the Applicant should elect (i) one of Species A, B, and G and (ii) one of Species 

C, D, E, orF. 

-9-
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Response to Office Action dated May 8, 2024 

In response, the Applicant elects Species I (claims 1-14), Species A (Figures 1-4), and 

Species D (Figure 7), without traverse. Based on the Applicant's review, claims 1-14 read on 

Species A and D. Non-elected claims 15-30 have been withdrawn pending allowance of a 

corresponding generic claim. The foregoing election is made with the understanding that the 

Examiner and the U.S. Patent and Trademark Office are bound to the finding of non-obviousness 

between each of the species. 

The remarks set forth herein summarize and expand on the July 1st telephone interview 

and reflect the agreements reached between the Examiner and the undersigned attorney. 

Accordingly, the Applicant requests that this paper constitute the Applicant's Interview Summary. 

If the Examiner notices any deficiencies in this regard, the Examiner is encouraged to contact the 

undersigned attorney so that any such deficiencies can be promptly addressed. 

Please charge any underpayment or credit any overpayment to our Deposit Account 

No. 50-0665, under Order No. l l 1552-8016.US07 from which the undersigned is authorized to 

draw. 

Dated: July 1, 2024 

167312482.1 

Respectfully submitted, 

By /Matthew S. Williams/ 
Matthew S. Williams 
Registration No.: 77,516 

Perkins Coie LLP 
P.O. Box 1247 
Seattle, WA 98111-1247 
Phone: (206) 359-3343 
Fax: (206) 359-7198 

Attorney for Applicant 
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371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
sub,,1ission under ~15 U.S.C. 37"1 will b,,, ,ssu,x: in addition to the Fiiing Heceipt in due course. 

New internationi:i! Application Flied with the USPTO as a Receiving omce 

If a new ,nternationai app:ication is being f:led w,d !he interna!iona, application includes the necessa:y components for an 
int1::rna!ional li:,nq dat;:i (see PCT Ar!icle 11 and MPEY 1810), a f'1otilication of the International Appl,cation ~~umber and of the 
International Filinq Date (Fmm PCT/f-'"{O/105) will be issueci in due course, subject to pi-esc,iptions conce:11ing national security, 
and Fie date sr1own on U1is Acknowledgernent Receipt will establish the internationa, !iling date of the applica!ion. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
18/598.482 03/07/2024 □To be Mailed 

ENTITY: 0 LARGE D SMALL □ MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a). (b). or (c)) 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k). (i). or (ml) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0). (p). or !n)) 

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $480 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

07/01/2024 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::::ii: Total • 30 Minus ** 30 =0 X $ 100 = 0 C f37CFR 1.16'ill 

z Independent ·2 Minus *** 3 =0 X $480 = 0 w (37 CFR 1.16fhll 

::::ii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 
I- AMENDMENT PAID FOR z 
w Total * Minus ** = X $0 = ::::ii: (37 CFR 1.16"ill 

C Independent * Minus *** X $0 z (37 CFR 1.16(h)) = = 
w D Application Size Fee (37 CFR 1.16(s)) ::::ii: 
c( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(i)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". /SHARAIN E MORELAND/ 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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TO: patentprocurement@perkinscoie.com 
FROM: noreply@uspto.gov 
CC: patentcenter_eofficeaction@uspto.gov 
SUBJECT: USPTO: Patent Electronic System - e-Postcard Notification for Customer Number 25096 

Wed May 15 05:06:36 EDT 2024 

Dear Patent Center Customer: 

Correspondence Address: 
PERKINS COIE LLP - SEA General 
PATENT-SEA 
P.O. BOX 1247 
SEATTLE,WASHINGTON,98111-1247 
UNITED STATES 
An email notification regarding the correspondence was sent to the following 
email address(es) associated with customer number 25096: 

patentprocurement@perkinscoie.com 
This is a courtesy reminder that new correspondence is available for the 
application. If you have not done so already, please review the correspondence 
listed below. The official date of notification of the outgoing correspondence will 
be indicated on the form PTOL-90 accompanying the correspondence. 

To view your correspondence online, please sign in to Patont Gonter and then 
select Workbench/View correspondence. Or to update your email addresses, 
select Manage/Manage customer numbers. 
If you have any questions, please contact the Patent Electronic Business Center 
(EBC) at ebc@uspto.gov or 866-217-9197 Monday - Friday, 6 a.m. to midnight 
ET. 

Please do not reply to this email as it was sent from an unmonitored mailbox. 
Sincerely, 
The Patent Center Team 
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Office Action Summary 

Application No. 
18/598,482 

Examiner 

QUYNH-NHU H VU 

Applicant(s) 
Merritt et al. 

Art Unit 

3783 

AIA (FITF) Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING 
DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on 03/07/24. 
□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)D This action is FINAL. 2b) □ This action is non-final. 
3)□ An election was made by the applicant in response to a restriction requirement set forth during the interview 

on __ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) 0 Claim(s) 1-30 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) D Claim(s) is/are allowed. 

7) D Claim(s) __ is/are rejected. 

8) D Claim(s) __ is/are objected to. 

9) 0 Claim(s) 1-30 are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)□ The specification is objected to by the Examiner. 

11 )□ The drawing(s) filed on is/are: a)□ accepted or b)□ objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)□ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)□ All b)D Some** c)□ None of the: 

1.□ Certified copies of the priority documents have been received. 

2.□ Certified copies of the priority documents have been received in Application No. __ . 

3.□ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) D Notice of References Cited (PTO-892) 

2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) D Other: __ . 

Part of Paper No./Mail Date 20240502 
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Application/Control Number: 18/598,482 
Art Unit: 3783 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Election/Restriction 

This application contains claims directed to the following patentably distinct species: 

Page 2 

I) Claims 1-14 require that: a first filament is flexible; a second filament is flexible; the first filament 

includes a first portion operably acted upon by a first one of the actuators, and a second portion operably 

acted upon by a second one of the actuators; the second filament includes a first portion operably acted 

upon by the first one of the actuators and a second portion operably acted upon by the second one of the 

actuators. These limitations above do not include in the species II & Ill. 

II) Claims 15-22 require that: a tubular member is elastically deformable; a first filament 

configured in a first loop completely around the tubular member and having a first portion extending from 

the first loop toward the first actuator and a second portion extending from the first loop toward the 

second actuator; a second filament configured in a second loop completely around the tubular member 

and having a first portion extending from the second loop toward the first actuator and a second portion 

extending from the second loop toward the second actuator; wherein-the first actuator and the second 

actuator are biased away from one another to elastically deform the tubular member to the first position 

by (a) increasing a tension in the first filament to decrease a dimension of the first loop and (b) increasing 

a tension in the second filament to decrease a dimension of the second loop; and the first actuator and 

the second actuator are movable toward one another to permit the tubular member to return to the 

second position by (a) decreasing the tension in the first filament and (b) decreasing the tension in the 

second filament. These limitations above do not include in the species I & Ill. 

Ill) Claims 23-30 require that: a pair of actuators biased to circumferentially constrict the first loop 

and the second loop to elastically deform the tubular member to a first position in which the lumen is 

constricted, wherein at least one the actuators is movable to decrease a level of tension in the first 

filament and a level of tension in the second filament to permit the tubular member to expand against the 
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first loop and the second loop to a second position in which the lumen of the tubular member is at least 

partially open. These limitations above do not include in the species I & II. 

This application contains claims directed to the following patentably distinct sub-species: 

1) Figs. 1-4 

5) Fig. 8 

2) Fig. 5 

6) Fig. 9 

3) Fig. 6 4) Fig. 7 

7) Fig. 12 

The species and sub-species are independent or distinct because they are not obvious variants 

of each other based on the current record. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or a single grouping 

of patentably indistinct species, for prosecution on the merits to which the claims shall be restricted if no 

generic claim is finally held to be allowable. Currently, no claim is generic. 

There is a serious search and/or examination burden for the patentably distinct species as set 

forth above because at least the following reason(s) apply: 

(a) the inventions have acquired a separate status in the art due to their recognized divergent 

subject matter; 

(b) the inventions require a different field of search (for example, searching different 

classes/subclasses or electronic resources, or employing different search queries); 

(c) the prior art applicable to one invention would not likely be applicable to another invention. 

Applicant is advised that the reply to this requirement to be complete must include (i) an 

election of a species to be examined even though the requirement may be traversed (37 CFR 1 .143) 

and (ii) identification of the claims encompassing the elected species or grouping of patentably 

indistinct species, including any claims subsequently added. An argument that a claim is allowable or 

that all claims are generic is considered nonresponsive unless accompanied by an election. 

The election may be made with or without traverse. To preserve a right to petition, the election 

must be made with traverse. If the reply does not distinctly and specifically point out supposed errors in 

the election of species requirement, the election shall be treated as an election without traverse. 

Traversal must be presented at the time of election in order to be considered timely. Failure to timely 

traverse the requirement will result in the loss of right to petition under 37 CFR 1.144. If claims are added 
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after the election, applicant must indicate which of these claims are readable on the elected species or 

grouping of patentably indistinct species. 

Should applicant traverse on the ground that the species, or groupings of patentably indistinct 

species from which election is required, are not patentably distinct, applicant should submit evidence or 

identify such evidence now of record showing them to be obvious variants or clearly admit on the record 

that this is the case. In either instance, if the examiner finds one of the species unpatentable over the 

prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 1 03 or pre-AIA 35 U.S.C. 

103(a) of the other species. 

Upon the allowance of a generic claim, applicant will be entitled to consideration of claims to 

additional species which depend from or otherwise require all the limitations of an allowable generic claim 

as provided by 37 CFR 1 .141. 

Applicant is reminded that upon the cancelation of claims to a non-elected invention, the 

inventorship must be corrected in compliance with 37 CFR 1.48(a) if one or more of the currently named 

inventors is no longer an inventor of at least one claim remaining in the application. A request to correct 

inventorship under 37 CFR 1.48(a) must be accompanied by an application data sheet in accordance with 

37 CFR 1.76 that identifies each inventor by his or her legal name and by the processing fee required 

under 37 CFR 1.17(i). 

The examiner has required restriction between product or apparatus claims and process claims. 

Where applicant elects claims directed to the product/apparatus, and all product/apparatus claims are 

subsequently found allowable, withdrawn process claims that include all the limitations of the allowable 

product/apparatus claims should be considered for rejoinder. All claims directed to a nonelected process 

invention must include all the limitations of an allowable product/apparatus claim for that process 

invention to be rejoined. 

In the event of rejoinder, the requirement for restriction between the product/apparatus claims 

and the rejoined process claims will be withdrawn, and the rejoined process claims will be fully examined 

for patentability in accordance with 37 CFR 1.104. Thus, to be allowable, the rejoined claims must meet 

all criteria for patentability including the requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims 

to the elected product/apparatus are found allowable, an otherwise proper restriction requirement 
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between product/apparatus claims and process claims may be maintained. Withdrawn process claims 

that are not commensurate in scope with an allowable product/apparatus claim will not be rejoined. See 

MPEP § 821.04. Additionally, in order for rejoinder to occur, applicant is advised that the process claims 

should be amended during prosecution to require the limitations of the product/apparatus claims. Failure 

to do so may result in no rejoinder. Further, note that the prohibition against double patenting 

rejections of 35 U.S.C. 121 does not apply where the restriction requirement is withdrawn by the 

examiner before the patent issues. See MPEP § 804.01. 

Any inquiry concerning this communication or earlier communications from the examiner should 

be directed to QUYNH-NHU HOANG VU whose telephone number is (571 )272-3228. The examiner can 

normally be reached M-F 7:30 am-4:00 pm. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Michael Tsai can be reached on 571-270-5246. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of published or unpublished applications may be obtained from 

Patent Center. Unpublished application information in Patent Center is available to registered users. To 

file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit 

https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional questions, 

contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance 

from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000. 

/QUYNH-NHU H. VU/ 
Primary Examiner, Art Unit 3783 
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Decision Granting Request for 
Prioritized Examination (Track I) 

Application No. 
18/598,482 

Examiner 

Fl Kl RTE A GEREMEW 

1. THE REQUEST FILED 07 March 2024 IS GRANTED. 

Applicant(s) 

Merritt et al. 

Art Unit 
OMBL 

The above-identified application has met the requirements for prioritized examination 
A. ~ for an original nonprovisional application (Track I). 
B. D for an application undergoing continued examination (RCE). 

AIA (FITF) Status 
Yes 

2. The above-identified application will undergo prioritized examination. The application will be 
accorded special status throughout its entire course of prosecution until one of the following occurs: 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

filing a petition for extension of time to extend the time period for filing a reply; 

filing an amendment to amend the application to contain more than four 
independent claims, more than thirty total claims, or a multiple dependent claim; 

filing a request for continued examination ; 

filing a notice of appeal; 

filing a request for suspension of action; 

mailing of a notice of allowance; 

mailing of a final Office action; 

completion of examination as defined in 37 CFR 41.102; or 

abandonment of the application. 

Telephone inquiries with regard to this decision should be directed to Fl Kl RTE GEREMEW at (703) 

756-1930. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282. 

/Fl Kl RTE A GEREMEW/ 
PROGRAM SUPPORT SPECIALIST, OMBL 

U.S. Patent and Trademark Office 

PTO-2298 (Rev. 02-2012) 
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25096 

FILING or 
371(c)DATE 

03/07/2024 

GRPART 
UNIT FIL FEE REC'D 

2820 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

111552.8016.US07 30 3 
CONFIRMATION NO. 3249 

FILING RECEIPT 
PERKINS COIE LLP - SEA General 
PATENT-SEA llllllllllllllllllllllllllll~~~~~~~[~[~l~~WIJl~llll lllll 111111111111111111 
P.O. BOX 1247 
SEATTLE, WA98111-1247 

Date Mailed: 03/21/2024 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 

Applicant( s) 

Benjamin E. Merritt, San Clemente, CA; 
John C. Thress, Capistrano Beach, CA; 
Paul Lubock, Monarch Beach, CA; 

lnari Medical, Inc., Irvine, CA; 

Power of Attorney: The patent practitioners associated with Customer Number 25096 

Domestic Priority data as claimed by applicant 
This application is a CON of 18/515,079 11/20/2023 

which is a CON of 17/226,318 04/09/2021 PAT 11,844,921 
which is a CON of 16/117,519 08/30/2018 PAT 11,000,682 
which claims benefit of 62/554,931 09/06/2017 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

page 1 of 3 



-239-

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 03/18/2024 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 18/598,482 
Projected Publication Date: 06/27/2024 
Non-Publication Request: No 
Early Publication Request: No 
Title 

HEMOSTASIS VALVES AND METHODS OF USE 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

SelectUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 18/598,482 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 320 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 700 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 800 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 30 minus 20 = 10 OR X 100 = 1000 
(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 3 minus 3 = X = 0 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $310 ($155 for small entity) for each additional 0 
(37CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 0 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2820 

APPLICATION AS AMENDED - PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR :::::: (37 CFR 1.16(i)) X = X = 

0 
Independent Minus 

... = z X = OR X = w (37 CFR 1.16(h)) 

:::::: Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 
TOTAL OR TOTAL 

ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 
(() AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = 
:::::: (37 CFR 1.16(i)) 

OR X = 

0 Independent Minus ... = z X = OR X = w (37 CFR 1.16(h)) 

:::::: Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
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United States Patent and Trademark Office 
Under Secretary of Commerce for I ntelfectua/ Property and 

Director of the United States Patent and Trademark Office 

WELCOME TO THE UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO) 

Congratulations on taking the first step to protect your invention. You can now advertise or mark any products 

covered by this application for your invention as "Patent Peru:Jingn for as long as this application is pending! 

We are here to help you on the rest of your journey. 

New to the process? The Patent Basics page will take you from 

"What is a patent?" to assistance with the appiication process. 

• www.uspto.gov/PatentBasics 

Consider cost savings. You might qualify for small entity or 

micro entity status, which means a discount on most US PTO 

patent fees. 

• www.uspto.gov/EntityStatus 

Become a registered electronic filer (eFiler). You'li gain access 

to the full capabilities of Patent Center. As a registered eFiler, 

you can electronically view your subrnission, track the progress 

of your application, and respond to US PTO correspondence. 

• www.uspto.gov/NewPatentFi!ers 

learn how to identify which of your creative ideas might be 

intellectual property assets and how to protect them by using 

the USPTO intellectual Property (IP) Identifier. 

• ipidentifier.uspto.gov 

We also provide Pm Se Assistance, support specifically 

geared for independent inventors without an attorney or 

agent. Follow the link below, cail us at 866-767-3848, or email 

proseassistancecenter@uspto.gov. 

• www.uspto.gov/ProSePatents 

Need help near you? We have regional offices across the 

country, as well as Patent and Trademark Resource Centers in 

libraries in neariy every state, with specialists standing by to 

help you at no cost. 

• www.uspto.gov/locations 

• www.uspto.gov/ptrc 

Kathi Vida! 

Under Secretary of Commerce for Intellectual Prope,·ty and 

Di1·ecto1· of the United States Patent and Trademark Office 

Contact us: 

• General information: USPTO Contact Center 

- www.uspto.gov/help 

• Patent Center: 

Patent Electronic Business Center 

- www.uspto.gov/EBC 

• Pre or post-examination: Application Assistance Unit 

- www.uspto.gov/PatentAssistance 

Want to learn morn? 

• Access our free services all in one spot. Find all of our 

contact centers, nationwide services, events, education, 

and training. 

- www.uspto.gov/FreeServkes 

• Connect with us on lnstagrarn, Linked In, Twitter, 

Facebook, and YouTube. 

• Hear about resources for startups, inventors, and 

entrepreneurs, as well as our initiatives engaging women, 

the military community, and others. These programs offer 

helpful tips and tricks on identifying and rnanaging your i~1
, 

finding options for funding, and expanding your network to 

support your business. 

- www.uspto.gov/startups 

- www.uspto.gov/inventors 

www.uspto.gov/initiatives 

• We hope you connect with us by subscribing to receive 

important notifications by emaiL 

- www.uspto.gov/subscribe 

Derrick Brent 

Deputy Under Secretary of Co1,1r,1er-c:e for Intellectual Property and 

Deputy Director of the United States Patent and T,·ademark Office 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 111552.8016.US0? 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention HEMOSTASIS VALVES AND METHODS OF USE 

The application data sheet is part of the provisional or non provisional application for which ii is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 It R~El11:illi ti 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Benjamin E. Merritt 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City San Clemente I State/Province I CA I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 c/o lnari Medical, Inc. 

Address 2 6001 Oak Canyon, Suite #100 

City I Irvine I State/Provi nee I CA 

Postal Code I 92618 I Countryi I us 

Inventor 2 It !'{ijrl]9\li ti 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

John C. Thress 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Capistrano Beach I State/Province I CA I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 c/o lnari Medical, Inc. 

Address 2 6001 Oak Canyon, Suite #100 

City I Irvine I State/Provi nee I CA 

Postal Code I 92618 I Countryi I us 

Inventor 3 It R~Eifolli ti 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Paul Lubock 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 
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Application Number 

Title of Invention HEMOSTASIS VALVES AND METHODS OF USE 

City I Monarch Beach I State/Province I CA I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 c/o lnari Medical, Inc. 

Address 2 6001 Oak Canyon, Suite #100 

City I Irvine I State/Province I CA 

Postal Code I 92618 I Countryi I us 

All Inventors Must Be Listed - Additional Inventor Information blocks may be It generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 25096 

Email Address patentprocurement@perkinscoie.com 

Application Information: 

Title of the Invention HEMOSTASIS VALVES AND METHODS OF USE 

Ai:kl 

Attorney Docket Number 111552.8016.US0? I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

ti 

Total Number of Drawing Sheets (if any) I 10 I Suggested Figure for Publication (if any) I 2 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

□ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 
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Attorney Docket Number 111552.8016.US07 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention HEMOSTASIS VALVES AND METHODS OF USE 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 25096 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status Pending IR~®iv~I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

Continuation of 18/515079 2023-11-20 

Prior Application Status Patented I R~®ivfl 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

18/515079 Continuation of 17/226318 2021-04-09 11844921 2023-12-19 

Prior Application Status Patented IRij@i@I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

17/226318 Continuation of 16/117519 2018-08-30 11000682 2021-05-11 

Prior Application Status Expired I Riji#:W# I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

16/117519 Claims benefit of provisional 62/554931 2017-09-06 

Additional Domestic Benefit/National Stage Data may be generated within this form 
It ti Ai:id 

by selecting the Add button. 

Foreign Priority Information: 
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Application Number 

Title of Invention HEMOSTASIS VALVES AND METHODS OF USE 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

!R~w:WKI 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. It A'dd ti 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Attorney Docket Number 111552.8016.US0? 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention HEMOSTASIS VALVES AND METHODS OF USE 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph B in subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Number 

Title of Invention HEMOSTASIS VALVES AND METHODS OF USE 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 I Rir11ijllij I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
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44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
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HEMOSTASIS VALVES AND METHODS OF USE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation of U.S. Patent Application No. 18/515,079, filed on 

November 20, 2023, titled "HEMOSTASIS VALVES AND METHODS OF USE," which is a 

continuation of U.S. Patent Application No. 17 /226,318, filed on April 9, 2021, issued as U.S. Patent 

No. 11,844,921, and titled "HEMOSTASIS VALVES AND METHODS OF USE," which is a 

continuation of U.S. Patent Application No. 16/117,519, filed on August 30, 2018, now issued as U.S. 

Patent No. 11,000,682, and titled "HEMOSTASIS VALVES AND METHODS OF USE," which 

claims the benefit of U.S. Provisional Patent Application No. 62/554,931, filed on September 6, 2017, 

and titled "HEMOSTASIS VAL YES AND METHODS OF USE," each of which is incorporated by 

reference herein in its entirety. 

BACKGROUND 

[0002] During a surgical procedure, a portion of a patient's body ( e.g., vasculature) is accessed 

to allow for performance of a desired intervention or treatment. During such surgical procedures, it 

is desired to minimize patient blood loss, prevent delivery of air into the vasculature, and to maintain 

the sterility of the accessed portions or sites of the patient's body so as to prevent issues such as 

infection. Further, the desire for improved patient outcomes has led to the development of hemostasis 

valves that facilitate minimally invasive surgery. 

[0003] In minimally invasive surgery, small incisions are created through a blood vessel which 

one or several catheters are inserted. Each of these one or several catheters can define a lumen 

extending longitudinally through that catheter. These catheters are moved to a position proximate to 

tissue, nerves, or other body structures targeted by the surgery, and then tools for performing the 

procedure are inserted through the lumens of some or all of these catheters. 

[0004] To minimize blood loss, prevent delivery of air into the vasculature, and to facilitate 

maintenance of sterility within the patient's body (e.g., blood vessel), these catheters are equipped 

with hemostasis valves. These valves seal or selectably seal the lumens of the catheters. In many 

instances, these valves can seal the lumen of the catheter when a tool extends through the catheter, 
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and specifically through the valve. Additionally the valves can seal the lumen when a tool is removed 

or does not extend through the catheter. 

[0005] While such traditional hemostasis valves are greatly beneficial for intravascular access, 

they have some drawbacks. For example, some valves may not seal adequately for all interventional 

applications or tools, and/or the operation of some valves may be complicated for operator use. The 

drawbacks of such valve designs may in turn increase the complexity of any surgery performed 

therewith and/or reduce patient safety (e.g., bleeding, infection, and/or other detrimental 

complications). Accordingly, new and improved hemostasis valves and methods of use are desired. 

SUMMARY 

[0006] The following relates to valves, medical systems incorporating valves, and methods of 

using the same. The valve can include a tubular member that can be constricted, collapsed, and/or 

sealed by one or several tensioning mechanisms. The tensioning mechanism can include at least one 

filament that extends around at least a portion of the tubular member. The filament can interact with 

the tubular member to constrict, collapse, and/or seal the tubular member via manipulation of the 

tensioning mechanism(s). A tool can be inserted through the valve to gain access to a patient's body 

and specifically to gain access to a blood vessel. Through the use of the tensioning mechanism and 

filament to constrict, collapse, and/or seal the tubular member, the valve can seal around a wide range 

of tool sizes and shapes, as well as multiple tools of differing sizes simultaneously. Additionally, 

such a valve creates a robust seal that maintains its seal when a vacuum is applied such as occurs 

during aspiration. 

[0007] Aspects of the present disclosure relate to a hemostatic valve for sealing a medical 

device. The hemostatic valve includes an elongate member having a first end, a second end, and a 

central lumen extending therebetween. In some embodiments, the elongate member is pliable. The 

hemostatic valve can include a reinforcement structure extending along at least a portion of the 

elongate member, such that the reinforcement structure is coupled to the elongate member. The 

hemostatic valve includes an active tensioning mechanism coupled to the elongate member. In some 

embodiments, the tensioning mechanism is moveable between a first configuration in which the 

central lumen is constricted and sealed and a second configuration in which the central lumen is open. 

Optionally, the valve may be manually adjusted by the user to intermediate positions between fully 
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open and fully closed. Additionally, an instrument (e.g. catheter) may provide an intermediate 

position where the valve creates hemostasis without user adjustment. 

[0008] In some embodiments, the elongate member can be a compliant polymer tube. In some 

embodiments, the tensioning mechanism can include at least one filament extending at least partially 

around the elongate member. In some embodiments, the reinforcement structure is positioned 

between the at least one filament and the elongate member. In some embodiments, the reinforcement 

structure can be a braided mesh. In some embodiments, the reinforcement structure is coupled to the 

elongate member at a position proximate to the first end of the elongate member and at a position 

proximate to the second end of the elongate member. In some embodiments, the reinforcement 

structure is not coupled to the elongate member at a position between the first end of the elongate 

member and the second end of the elongate member. In some embodiments, the central portion of 

the compliant polymer tube that is constrained or collapsed by the tensioning mechanism, and at least 

one filament, is not coupled to the reinforcement structure. 

[0009] In some embodiments, the tensioning mechanism can include an actuator coupled to the 

at least one filament. In some embodiments there are two tensioning mechanisms coupled to the at 

least one filament that operate in opposite directions. In some embodiments the two tensioning 

mechanisms are attached to the same filament. In some embodiments the two tensioning mechanisms 

are attached to opposing filaments. In some embodiments, the actuator can be moveable to control 

movement of the at least one filament from a first position in which the central lumen is constricted 

and sealed to a second position in which the central lumen is open. In some embodiments, the at least 

one filament is in the first position when the tensioning mechanism is in the first configuration. In 

some embodiments, the actuator is biased towards the first position. In some embodiments, the 

actuator is biased toward the second position. In some embodiments, the actuator can be a manual 

actuator. 

[0010] In some embodiments, the at least one filament forms a loop around the elongate 

member. In some embodiments, the at least one filament forms a bight around a portion of the 

elongate member. In some embodiments, the at least one filament can include a first filament and a 

second filament. In some embodiments, each of the first filament and the second filament are coupled 

to the same actuator. In some embodiments, each of the first filament and the second filament are 

coupled to different actuators. In some embodiments, the first filament and the second filament are 
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moveable from the first position to the second position. In some embodiments, each of the first 

filament and the second filament form a loop around the elongate member. In some embodiments, 

the first filament forms a first bight around a first portion of the elongate member, and the second 

filament forms a second bight around a second portion of the elongate member. In some 

embodiments, the first bight extends through the second bight. 

[0011] In some embodiments, the hemostatic valve can include a shell defining a first aperture 

and a second aperture. In some embodiments, the elongate member extends from the first aperture to 

the second aperture and fluidly couples the first aperture and the second aperture. In some 

embodiments, the tensioning mechanism is self-adjustable to seal around tools of different sizes 

extending through the hemostatic valve. In some embodiments, the central lumen can comprise a 

single lumen, and in some embodiments, the central lumen can comprise a plurality of lumens. 

[0012] One aspect of the present disclosure relates to a delivery system for intra vascular access 

of a blood vessel within a patient's body. The delivery system includes a catheter having a first end, 

a second end, and a catheter lumen extending therebetween and a hemostatic valve coupled to the 

first end of the catheter. The hemostatic valve includes a tubular member having a first end, a second 

end, and a central lumen extending therebetween. In some embodiments, the central lumen of the 

tubular member is fluidly coupled with the catheter lumen. The hemostatic valve includes an active 

tensioning mechanism coupled to the tubular member, the tensioning mechanism can be moveable 

between a first configuration in which the tensioning mechanism constricts on the central lumen and 

the central lumen is sealed and a second configuration in which the central lumen is open. 

[0013] In some embodiments, the hemostatic valve further includes a reinforcement structure 

extending along at least a portion of the tubular member. In some embodiments, the reinforcement 

structure is located between the tensioning mechanism and the tubular member. In some 

embodiments, the reinforcement structure can be a braided mesh. In some embodiments, the 

reinforcement structure is coupled to the tubular member at a position proximate to the first end of 

the tubular member and at a position proximate to the second end of the tubular member. In some 

embodiments, the reinforcement structure is adhered to the tubular member at the first end of the 

tubular member and at the second end of the tubular member. In some embodiments, the 

reinforcement structure is uncoupled to the tubular member between the first end of the tubular 

member and the second end of the tubular member. 
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[0014] In some embodiments, the tensioning mechanism can include at least one filament 

extending at least partially around the tubular member. In some embodiments, the tensioning 

mechanism can include an actuator coupled to the at least one filament. In some embodiments, 

moving the tensioning mechanism from the first configuration to the second configuration can include 

moving the actuator and the thereto coupled at least one filament from a first position to a second 

position. In some embodiments, the filament constricts and seals the central lumen of the tubular 

member when the filament is in the first position. 

[0015] In some embodiments, the actuator can be a manual actuator. In some embodiments, 

the actuator can include a pair of opposing and depressable buttons, which buttons can be biased 

towards an undepressed position. In some embodiments, the central lumen is sealed when the buttons 

are in the undepressed position. In some embodiments, the filament can be a monofilament. In some 

embodiments, the filament can be at least one of: a polymer filament; or a metallic filament. In some 

embodiments, the catheter can include a thrombus extraction device. 

[0016] One aspect of the present disclosure relates to a method of sealing a delivery device 

accessing a blood vessel of a patient. The method includes inserting the delivery device including a 

catheter and a hemostatic valve into the blood vessel of the patient. In some embodiments, the 

catheter can have a first end, a second end, and a catheter lumen extending therethrough. In some 

embodiments, the hemostatic valve can be coupled to the first end and can have a tubular member 

defining a central lumen fluidly coupled with the catheter lumen and a tensioning mechanism coupled 

with the tubular member. In some embodiments, the tensioning mechanism collapses and seals the 

central lumen in a first configuration and thereby seals access to the blood vessel. The method can 

include moving the tensioning mechanism of the hemostatic valve to a second configuration. In some 

embodiments, the central lumen is open and access to the blood vessel is unsealed when the tensioning 

mechanism is in the second configuration. The method can include advancing a shaft of a tool through 

the delivery device until a first end of the tool reaches a desired position within the blood vessel of 

the patient and a portion of the shaft is positioned within the central lumen of the tubular member. 

The method can include returning the tensioning mechanism of the hemostatic valve to the first 

configuration such that the tubular member collapses on the shaft of the tool and seals around the 

shaft of the tool. 
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[0017] In some embodiments, the method includes retracting the shaft of the tool from the 

delivery device. In some embodiments, the tensioning mechanism is maintained in the first 

configuration during and after the retracting of the shaft of the tool from the delivery device. In some 

embodiments, the tensioning mechanism is moved to the second configuration during the retracting 

of the shaft of the tool from the delivery device, and the tensioning mechanism is returned to the first 

configuration after the shaft of the tool is retracted from the delivery device. 

[0018] In some embodiments, the tensioning mechanism can include at least one filament 

extending at least partially around the tubular member. In some embodiments, the at least one 

filament collapses the tubular member when the tensioning mechanism is in the first configuration. 

In some embodiments, the at least one filament circumferentially constricts the tubular member to 

collapse the tubular member when the tensioning mechanism is in the first configuration. In some 

embodiments, the hemostatic valve can include a reinforcement structure located between the at least 

one filament and the tubular member. 

[0019] In some embodiments, the at least one filament forms a loop around the elongate 

member, and moving the tensioning mechanism from the second configuration to the first 

configuration reduces a size of the loop to thereby constrict the tubular member within the loop. In 

some embodiments, the filament forms at least one bight around a portion of the elongate member. 

In some embodiments, the filament can include a first filament and a second filament. In some 

embodiments, the at least one bight can include a first bight oriented in a first direction and formed 

by the first filament and a second bight oriented in a second direction and formed by the second 

filament. In some embodiments, the first and second bights overlap to encircle a portion of the tubular 

member within a constricting area. 

[0020] In some embodiments, moving the tensioning mechanism from the second configuration 

to the first configuration can include moving the first bight in the first direction and the second bight 

in the direction to reduce the size of the constricting area and collapse and seal the central lumen of 

the tubular member. In some embodiments, the tensioning mechanism can include an actuator. In 

some embodiments, moving the tensioning mechanism to the second configuration can include 

manipulating the actuator. In some embodiments, the method includes applying a vacuum to the 

delivery device and/or delivery system to aspirate material through the catheter. In some 
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embodiments, the central lumen remains sealed during the aspiration. In some embodiments, the tool 

can include a thrombus extraction device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] 

[0022] 

Figure 1 is a perspective view of one embodiment of a delivery device. 

Figure 2 is a side-section view of one embodiment of a hemostasis valve in a first 

configuration. 

[0023] Figure 3 1s a side-section view of one embodiment of the valve m a second 

configuration. 

[0024] Figure 4 is a side-section view of one embodiment of the valve in the first configuration 

and with a tool extending through the valve. 

[0025] Figure 5 is a side-section view of one embodiment of a single-button hemostasis valve 

in a first configuration. 

[0026] 

[0027] 

a loop. 

[0028] 

Figure 6 is a perspective view of a filament of a valve forming a loop. 

Figure 7 is a perspective view of two filaments of a valve, each of the filaments forming 

Figure 8 is a perspective view of two overlapping and interlocked bights in an open 

configuration. 

[0029] Figure 9 is a perspective view of two overlapping and interlocked bights in a closed 

configuration. 

[0030] Figure 10 is a flowchart illustrating one embodiment of a method for sealing a valve 

and/or catheter. 

[0031] Figure 11 is a side view of one embodiment of a thrombectomy system including the 

delivery device. 

[0032] Figure 12 is a side-section view of another embodiment of a hemostasis valve having 

two-piece caps. 
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DETAILED DESCRIPTION 

[0033] The present disclosure relates to a valve that can be used a hemostasis valve. This valve, 

also referred to herein as a garrote valve can seal with or without a tool extending through the valve. 

The garrote valve provides convenient, single-handed operation for a wide range of medical devices 

including catheters, wires, embolectomy systems, or the like. This single-handed operation of the 

garrote valve allows the user to easily and quickly swap different tools being used through the valve 

without compromising hemostasis and therefore simplifying the procedure. Combined with single­

handed operation, the garrote valve provides robust sealing either with or without a tool extending 

through the valve. This robust sealing minimizes leakage in applications with a pressure differential 

on different sides of the valve. This pressure differential can arise, for example, during the application 

of vacuum aspiration in a procedure. Even under such conditions, as well as under other conditions, 

the garrote valve maintains seal integrity and prevents leakage in one or both directions. 

[0034] The garrote valve includes a tubular member. The tubular member is a flexible member 

that defines a central lumen, which can, in some embodiments, define a single lumen, and in some 

embodiments, defines a plurality of lumens. In some embodiments, each of the plurality of lumens 

can comprise the same size and shape, and in some embodiments, some or all of the plurality of 

lumens can comprise different sizes and shapes. In some embodiments, for example, the plurality of 

lumens can comprise a lumen sized and/or shaped to receive a guide wire and a lumen sized and/or 

shaped to receive a tool. The tubular member extends at least partially through a constricting 

mechanism. The constricting mechanism can be moved from a first configuration to a second 

configuration, and the constricting mechanism can collapse and/or seal the central lumen of the 

tubular member when the constricting mechanism is in the first configuration. The constricting 

mechanism creates the above-discussed robust seal of the tubular member and thus of the valve. 

[0035] With reference now to Figure 1, a perspective view of one embodiment of a delivery 

system 100, also referred to herein as a delivery device 100, is shown. The delivery system 100 can 

include a catheter 102 and a garrote valve 104, also referred to herein as valve 104. The catheter 102 

can comprise a shaft 106, also referred to herein as an elongate sheath 106, having a proximal end 

108, also referred to herein as a first end 108, that can connect to the valve 104 and a distal end 110, 

also referred to herein as a second end 110. The shaft 106 can define a catheter lumen 112 extending 

from the proximal end 108 of the shaft 106 to the distal end 110 of the shaft 106. The catheter 102 
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and specifically the shaft 106 can comprise a variety of shapes and sizes and can be made from a 

variety of materials. In some embodiments, the catheter 102 can be flexible and/or can be made from 

a biocompatible material. The elongate sheath 106 can have an outer diameter of at least 4 French, 

at least 6 French, at least 8 French, at least 10 French, at least 12 French, at least 14 French, at least 

18 French, at least 20 French, at least 22 French, between 4 French and 30 French, between 8 French 

and 24 French, between 12 French and 20 French, and/or any other or intermediate size. 

[0036] The valve 104 can include an outer shell 114. The outer shell 114 can comprise a variety 

of shapes and sizes and can be made from a variety of materials. In some embodiments, the outer 

shell 114 can be made from one or several polymers or composites. The outer shell 114 can include 

features that allow interaction with and/or control of the valve 104 to move the valve 104 between 

the first configuration and the second configuration. 

[0037] The outer shell 114 can include a proximal cap 116 located at a proximal end 118 of the 

outer shell 114 and a distal cap 120 located at a distal end 122 of the shell 114. The proximal cap 116 

can include and/or house a proximal aperture 124, also referred to herein as a proximal channel 124, 

a first channel 124, or a first aperture 124, that extends through the proximal cap 116, and the distal 

cap 120 can include and/or house a distal aperture 126, also referred to herein as a distal channel 126, 

a second channel 126, or second aperture 126, that extends through the distal cap 120. As seen in 

Figure 1, the distal cap 120 connects to the shaft 106 of the catheter 102 at the distal end 122 of the 

valve 104. 

[0038] The proximal cap 116 and the distal cap 120 are connected via a housing 128. The 

housing 128 can be a one-piece housing 128 or a multi-piece housing 128. In the embodiment 

depicted in Figure 1, the housing comprises a two-piece housing 128. The housing 128 can be 

configured to receive and couple with each of the proximal cap 116 and the distal cap 120, and as 

seen in Figure 1, the housing 128 is coupled with each of the proximal cap 116 and the distal cap 120 

to secure the relative position of the proximal cap 116 and the distal cap 120 with respect to each 

other. 

[0039] The housing 128 can define an interior channel 130 through which an elongate member 

132, also referred to herein as a tubular member 132, a septum 132, or a tubular septum 132, can 

extend and connect the proximal cap 116 and the distal cap 120. The elongate member 132 can 

comprise a variety of shapes and sizes and can be made from a variety of materials. In some 
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embodiments, the elongate member 132 can comprise a compliant tubular structure that can be, for 

example, a thin-walled compliant tubular structure. The thin-walled structure of the elongate member 

132 can facilitate the collapse, and specifically the uniform collapse of the elongate member 132 and 

the sealing of the elongate member 132. In some embodiments, the elongate member 132 is an elastic, 

resilient material that may comprise a polymer including either a natural or synthetic polymer. In 

some embodiments, the elongate member can comprise an elastic, resilient material that may 

comprise silicone, urethane, ethylene-vinyl acetate, natural or synthetic rubber or other elastomers 

known in the art. In some embodiments, the elongate member 132 can comprise a silicone tube. 

[0040] The elongate member 132 can comprise a proximal end 134, also referred to herein as 

a first end 134, that can couple to the proximal cap 116, and a distal end 136, also referred to herein 

as a second end 136, that can couple to the distal cap 120. The elongate member 132 can define a 

central lumen 138 that can extend from the first end 134 to the second end 136 of the elongate member 

132. The elongate member 132 can be coupled to the proximal cap 116 such that the central lumen 

138 is fluidly coupled with the proximal aperture 124 of the proximal cap 116, and the elongate 

member 132 can be coupled to the distal cap 120 such that the central lumen 138, as seen in Figure 

2 and in Figure 3, is fluidly coupled with the distal aperture 126 of the distal cap 120. 

[0041] The central lumen 138 of the elongate member 132 can be defined by a wall of the 

elongate member 132 that can have a thickness that is uniform along the length of the elongate 

member 132 between the first end 134 and the second end 136, or that is non-uniform along the length 

of the elongate member 132 between the first end 134 and the second end 136. In some embodiments, 

the wall can have a thickness that is approximately between 0.005 inches and 0.05 inches, and/or 

approximately between 0.010 inches and 0.030 inches. As used anywhere herein, "approximately" 

refers to a range of+/- 10% of the value and/or range of values for which "approximately" is used. 

[0042] In some embodiments, the elongate member 132 can be cylindrically shaped, and 

specifically can be circular-cylindrically shaped. In some embodiments, the elongate member 132 

can be dog-bone shaped to facilitate, for example, connection to each of the proximal cap 116 and the 

distal cap 120. In some embodiments, the elongate member 132 can include one or several outward­

extending protuberances that engage with all or portions of a constricting mechanism 141, also 

referred to herein as a tensioning mechanism 141, of the valve 104 to secure a position of all or 

portions of the constricting mechanism 141 with respect to the elongate member 132. In some 
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embodiments, the constricting mechanism 141 can be self-adjusting to seal around tools of different 

sizes extending through the valve 104. 

[0043] The constricting mechanism 141 can, in some embodiments, collapse and seal the 

elongate member 132 via compression and/or constriction, and specifically via constriction with at 

least one filament 150. The constricting mechanism 141 can comprise: an actuator 142 which can be 

a manual actuator such as one or several buttons 144; and the at least one filament 150 that can extend 

at least partially around the elongate member 132. In some embodiments, the use of the constricting 

mechanism 141 can facilitate sealing of the valve around tools or instruments of a wide range of sizes 

and/or diameters, and particularly around tools or instruments that fit through the elongate member 

132. 

[0044] The housing 128 can further include one or several retention features 140. The one or 

several retention features 140 of the housing can engage with and retain all or portions of the 

constricting mechanism 141 of the valve 104. In some embodiments, the one or several retention 

features 140 of the housing 128 can retain the actuator 142 and/or can couple the actuator 142 to the 

housing 128. The actuator 142 can comprise any desired type of actuator including, for example, a 

manual actuator and/or an automated actuator such as, for example, an electromechanical actuator 

including a solenoid-based actuator. In some embodiments, the actuator can comprise one or several 

buttons 144, and specifically, as depicted in Figure 1, the actuator 142 can comprise a first button 

144-A and a second button 144-B. Alternatively, and as depicted in Figure 5, the actuator 142 can 

comprise a single button 144. In such an embodiment, the filament 150 can be coupled to the single 

button 144 and to a portion of the housing 128 such as, for example, to grip portion 500 of the housing 

128 such that the movement of the single button 144 causes the sealing and/or opening of the elongate 

member 132 and of the valve 104. 

[0045] The actuator 142 can be biased towards a configuration such as, for example, biased 

towards the first configuration or biased towards the second configuration. As depicted in Figure 2, 

which shows the constricting mechanism 141 in the first configuration, the actuator 142 can be biased 

towards the first configuration wherein the elongate member 132 is collapsed and/or sealed by a bias 

feature 146. In this first configuration, the buttons 144 can be in a first position, also referred to 

herein as an undepressed position. This bias feature 146 can, as shown in Figure 2, include a first 

spring 148-A configured to bias the first button 144-A towards the first position corresponding to the 
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first configuration of the constricting mechanism 141, and a second spring 148-B configured to bias 

the second button 144-B towards a first position corresponding to the first configuration of the 

constricting mechanism 141. One or both of the first spring 148-A and the second spring 148-B can 

comprise a tension spring, compression spring, a torsion spring, a coil spring, or any other desired 

type of spring. 

[0046] In some embodiments, one or both of the first spring 148-A and the second spring 148-

B can generate sufficient force so as to allow actuation of the actuator 142 with a single hand and so 

as to collapse and seal the elongate member 132 when the constricting mechanism 141 is in the first 

configuration. In some embodiments, one or both of the first spring 148-A and the second spring 

148-B can generate a force of: at least 0.1 pounds, at least 0.2 pounds, at least 0.3 pounds, at least 0.4 

pounds, at least 0.5 pounds, at least 0.6 pounds, at least 0.7 pounds, at least 0.8 pounds, at least 0.9 

pounds, at least 1 pound, at least 1.5 pounds, at least 2 pounds, at least 3 pounds, at least 5 pounds, 

and/or at least 10 pounds and in some embodiments one or both of the first spring 148-A and the 

second spring 148-B can generate a force approximately between: 0.1 and 10 pounds, 0.1 and 5 

pounds, 0.1 and 1.5 pounds, 0.2 and 1 pounds, and/or 0.4 and 0.8 pounds. 

[0047] The constricting mechanism 141 can include at least one filament 150 that extends at 

least partially around the elongate member 132. In some embodiments, the at least one filament 150 

can circumferentially constrict the elongate member 132 to collapse and seal the elongate member 

132 when the constricting mechanism 141 is in the first configuration. The filament can be made 

from a variety of materials including, for example, a polymer, a synthetic, and/or a metal. In some 

embodiments, the filament 150 can be nylon, stainless steel, nitinol, silicone, or the like. In some 

embodiments, the filament can comprise a single strand such as, for example, a monofilament, and in 

some embodiments, the filament can comprise a plurality of strands that can be, for example, twisted, 

woven, grouped, and/or fused to form the filament. In some embodiments, the filament 150 can 

comprise one or several threads, lines, cords, rope, ribbon, flat wire, sheet, or tape. 

[0048] The filament 150 can be coupled to the actuator 142 such that the filament 150 

selectively constricts, collapses, and/or seals the elongate member 132, and specifically the central 

lumen 138 of the elongate member 132 based on the movement and/or position of the actuator 142. 

In some embodiments, the filament 150 can be connected to one or both of the buttons 144-A, 144-B 

such that the filament 150 collapses, constricts, and/or seals the elongate member 132 and specifically 
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the central lumen 138 of the elongate member 132 when the buttons 144-A, 144-B are in the first 

position, and the filament 150 can be connected to one or both of the buttons 144-A, 144-B such that 

the elongate member 132 and specifically the central lumen 138 of the elongate member 132 is open 

and uncollapsed when the buttons 144-A, 144-B are in the second position. In some embodiments in 

which the actuator 142 comprises a single button 144, as depicted in Figure 5, the filament 150 can 

be connected to the button 144 and to the housing 128 such that the filament 150 is tightened when 

the button 144 moves to the first position. 

[0049] In some embodiments, the at least one filament 150 can extend along an axis 152 that 

can be perpendicular to a central axis 154 of the elongate member 132 and/or of the apertures 124, 

126. In some embodiments, the axis 152 of the at least one filament 150 can intersect and be 

perpendicular to the central axis 154 of the elongate member 132 and/or of the apertures 124, 126. In 

some embodiments, the actuator 142, and specifically the buttons 144-A, 144-B can move along this 

axis 152 when moved from the first position to the second position. 

[0050] In Figure 3, an embodiment of the valve 104 with the constricting mechanism 141 in 

the second configuration is shown. As specifically shown, both of the first and second buttons 144-

A, 144-B are in the second position, depressed into the retention features 140 of the housing 128. In 

this second position, the filament 150 is loosened, thereby allowing the expansion of the elongate 

member 132 and the unsealing of the central lumen 138 of the elongate member 132. 

[0051] As further seen in Figure 3, the proximal cap 116 has a proximal end 300 and a distal 

end 302. The proximal cap 116 can include a funnel portion 301 of the proximal aperture 124, which 

funnel portion 301 can facilitate insertion of a tool into the proximal aperture 124. The distal end 302 

of the proximal cap 116 can partially extend into the interior channel 130 of the housing 128. The 

proximal cap 116 can include a mating feature 304 that can mate with the proximal end 134 of the 

elongate member 132. In some embodiments, the proximal end 134 of the elongate member 132 can 

fit over the mating feature 304 of the proximal cap 116. The proximal end 134 of the elongate member 

132 can be compressed between the mating feature 304 of the elongate member 132 and a portion of 

the interior channel 130 of the housing 128 into which the mating feature 304 is inserted to thereby 

secure the proximal end 134 of the elongate member 132 on the mating feature 304. In some 

embodiments, the proximal end 134 of the elongate member 132 can be further secured on the mating 

feature 304 by a proximal O-ring 306 that can be compressed between the housing 128 and the mating 
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feature 304 of the proximal cap 116 to sealingly couple the elongate member 132 to the proximal cap 

116. 

[0052] The distal cap 120 has a proximal end 308 and a distal end 310. The distal cap can 

include a mating feature 312 located on the proximal end 308 of the distal cap 120, which mating 

feature 312 can mate with the distal end 136 of the elongate member 132. In some embodiments, the 

distal end 136 of the elongate member 132 can fit over the mating feature 312 of the distal cap 123. 

The distal end 136 of the elongate member 132 can be compressed between the mating feature 312 

of the elongate member 132 and a portion of the interior channel 130 of the housing 128 into which 

the mating feature 312 is inserted to thereby secure the distal end 136 of the elongate member 132 on 

the mating feature 312. In some embodiments, the distal end 136 of the elongate member 132 can be 

further secured on the mating feature 312 by a distal O-ring 314 that can be compressed between the 

housing 128 and the mating feature 312 of the proximal cap 116 to sealingly couple the elongate 

member 132 to the distal cap 120. 

[0053] The distal cap 120 can, in some embodiments, further include a side port barb 314 that 

can extend laterally away from the distal cap 120 and specifically away from the distal aperture 126 

of the distal cap 120. The side port barb 314 can define a side port channel 316 that can extend 

through the side port barb 314 and fluidly connect to the distal aperture 126. In some embodiments, 

the side port barb 314 can include a securement feature 318 such as a barb that can secure coupling 

of a hose or tube to the side port barb 314. 

[0054] In some embodiments, the side barb 314 can be used to apply a vacuum to the portions 

of the delivery device 100, and particularly to portions of the delivery device 100 that are distal of the 

axis 152 along which the elongate member 132 seals. This vacuum can be applied to aspirate a 

material through the delivery device 100, and specifically through the catheter 102 of the delivery 

device. This aspirated material can be a biological material including, for example, bodily fluids, 

multi-phase bodily materials that can include, for example, a fluidic portion and at least one solid 

portion, or the like. 

[0055] In some embodiments, due to the narrowing shape of the elongate member 132 when 

the constricting mechanism 141 is in the first configuration, a vacuum applied to the portions of the 

delivery device 100 distal to the axis 152 draws the elongate member 132 towards the first 

configuration and can, in some embodiments, increase the strength, robustness, and/or strength of the 
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seal of the valve 104. This attribute of the valve 104 can provide benefits over other valve designs in 

which a vacuum can compromise the seal of the valve, and thus the ability to draw a vacuum and 

aspirate can be limited. 

[0056] In some embodiments, the valve 104 can further include a reinforcement structure 320 

that can extend along all or portions of the elongate member 132. The reinforcement structure 320 

can facilitate the uniform collapse of the elongate member 132, can prevent the at least one filament 

150 from cutting through and/or tearing the elongate member 132, and can assist in guiding one or 

several tools through the elongate member 132. The reinforcement structure 320 can be tubular, can 

extend along and around the elongate member 132, and can be positioned so as to be between the 

elongate member 132 and the at least one filament 150. 

[0057] The reinforcement structure 320 can include a proximal end 322 and a distal end 324. 

In some embodiments, the reinforcement structure 320 extends along and around the elongate 

member 132, and is positioned such that the proximal end 322 of the reinforcement structure 320 is 

proximate to the first end 134 of the elongate member 132 and the distal end 324 of the reinforcement 

structure 320 is proximate to the second end 136 of the elongate member 132. 

[0058] The reinforcement structure 320 can be coupled to the elongate member 132. In some 

embodiments, the reinforcement structure 320 is coupled to the elongate member 132 along the length 

of the reinforcement structure 320, and in some embodiments, the reinforcement structure 320 is 

coupled to the elongate member 132 and distinct positions along the length of the elongate member 

132 and/or the reinforcement structure 320. In one embodiment, for example, the reinforcement 

structure 320 can be coupled to the elongate member 132 at one or both of the proximal end 322 of 

the reinforcement structure 320 and the distal end 324 of the reinforcement structure 320 and/or at 

one or both of the first end 134 and the second end 136 of the elongate member 132. In some 

embodiments, the reinforcement structure 320 can be coupled to the elongate member 132 via one or 

several other components of the valve 104. In some embodiments, the reinforcement structure 320 

can be coupled to the elongate member 132 via the compression of the reinforcement structure 320 

and the elongate member 132 between the housing 128 and one or both of the proximal 116 and the 

distal 120. 

[0059] In some embodiments, the reinforcement structure 320 can be adhered to the elongate 

member 132 via, for example, an adhesive such as silicone adhesive. In some embodiments, the 
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adhesive can be circumferentially applied to the reinforcement structure 320 and/or the elongate 

member 132 in an adhesive ring that can, for example, a have a length approximately between: 0.010 

inches and 0.5 inches; 0.02 and 0.4 inches; 0.050 inches and 0.0250 inches, or any other or 

intermediate range. 

[0060] In one embodiment, each of the proximal end 322 and the distal end 324 of the 

reinforcement structure 320 can be adhered via an adhesive to the elongate member 132. In such an 

embodiment, the reinforcement structure 320 may be uncoupled to the elongate member 132 at 

positions other than the coupling at one or both of the proximal end 322 and the distal end 324 of the 

reinforcement structure 320, and thus the reinforcement structure 320 is uncoupled to the elongate 

member 132 at a position between the first end 134 and the second end 136 of the elongate member 

134 and/or between the proximal end 322 and the distal end 324 of the reinforcement structure 320. 

[0061] The lack of coupling of the reinforcement structure 320 to the elongate member 132 can 

facilitate and improve the collapse of the elongate member 132 around a tool 400, also referred to 

herein as instrument 400 or device 400, inserted through the valve 104 as shown in Figure 4. The 

tool 400 can be any device inserted through the valve 104 including, for example, one or several 

additional catheters, lines, wires, grippers, punches, cutters, or the like. As seen in Figure 4, the tool 

400 is inserted through the valve 104 and specifically through the elongate member 132 of the valve. 

As shown, the constricting mechanism 141 is in the first configuration and the elongate member 132 

and the central lumen 138 of the elongate member 132 is collapsed around the tool 400, and 

specifically around a shaft 402 of the tool 400 to thereby seal the valve 104 around the tool 400 and 

specifically around the shaft 402 of the tool 400. The constricting mechanism 141 can seal around 

tools 400 that fit through the elongate member 132, regardless of the size of the tool 400. Thus, the 

valve can be used with a wide variety of tools. 

[0062] The reinforcement structure 320 can comprise a variety of designs, shapes, sizes, and 

materials. In some embodiments, the reinforcement structure 320 can be sized and shaped so as to 

receive elongate member 132 and to be positioned between the elongate member 132 and the at least 

one filament 150. In some embodiments, the reinforcement structure 320 can be made from a material 

sufficiently strong to prevent the cutting of the at least one filament 150 through the elongate member 

132. 
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[0063] In some embodiments, the reinforcement structure can comprise a coil or a mesh sheath. 

The mesh sheath can, in some embodiments, comprise a braided mesh. The braided mesh can be 

made from any desired number of wires in any desired configuration. In some embodiments, the 

braided mesh can comprise a 4 wire braided mesh, an 8 wire braided mesh, a 12 wire braided mesh, 

a 16 wire braided mesh, a 20 wire braided mesh, a 24 wire braided mesh, a 32 wire braided mesh, a 

48 wire braided mesh, a 64 wire braided mesh, a 72 wire braided mesh, an 80 wire braided mesh, a 

96 wire braided mesh, or any other or intermediate braided mesh. In some embodiments, the braided 

mesh can comprise: a lxl configuration. In some embodiments, the wire in the braided mesh can be 

any desired material including, for example, a metal wire such as a nitinol wire or a stainless steel 

wire, a polymer wire, or a natural wire. In one embodiment, the braided mesh can comprise a 48 wire 

mesh in a lxl configuration made with a nitinol wire having a diameter of 0.003 inches. 

[0064] With reference now to Figures 6 through 9, different embodiments and/or 

configurations of the filament 150 are shown. The filament 150 can comprise a single filament 150 

having a first end 600 and a second end 602 as shown in Figure 6. The filament 150, and specifically 

which first and second ends 600, 602 can be coupled to the actuator 142 to move the filament 150 

between the first and second configurations or positions and/or from the first configuration or position 

to the second configuration or position. In some embodiments, both of the first end 600 and the 

second end 602 can be coupled to a single button 144, in some embodiments, each of the first end 

600 and the second end 602 can be coupled to different buttons 144, and in some embodiments, one 

of the first end 600 and the second end 602 can be coupled to a button 144 and the other of the first 

end 600 and the second end 602 can be coupled to the housing 128 or other portion of the valve 104. 

[0065] In some embodiments, the filament 150 can comprise multiple filaments, and 

specifically, as shown in Figures 7 through 9, the filament 150 can comprise a first filament 150-A 

and a second filament 150-B. In embodiments in which the filament 150 comprises multiple 

filaments, each of the multiple filaments can have a first end 700 and a second end 702. The first and 

second filaments 150-A, 150-B can be coupled to the actuator 142. In such embodiments, the first 

and second ends 700, 702 can be coupled to the actuator 142 to move the filaments 150-A, 150-B 

between the first and second configurations and/or from the first configuration to the second 

configuration. In some embodiments, both of the first end 700 and the second end 702 of one or more 

of the multiple filaments 150 can be coupled to a single button 144, in some embodiments, each of 
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the first end 700 and the second end 702 of one or more of the multiple filaments 150 can be coupled 

to different buttons 144, and in some embodiments, one of the first end 700 and the second end 702 

of one or more of the multiple filaments 150 can be coupled to one button 144 and the other of the 

first end 700 and the second end 702 of those one or more filaments 150 can be coupled to the housing 

128 or other portion of the valve 104. 

[0066] The filament 150 can be arranged in a variety of configurations. In some embodiments, 

the filament 150 can be configured to form a single loop 604 that can extend around the elongate 

member 132 and/or through which the elongate member 132 can be received as shown in Figure 6, 

and in some embodiments, the filament 150 can be configured to form multiple loops, and specifically 

a first loop 704 and a second loop 706 as shown in Figure 7. The first and second loops 704, 706 can 

each receive the elongate member 132. In some embodiments, a diameter or size of the loop 604, or 

of the loops 704, 706 can decrease when the constricting mechanism 141 is moved from the second 

configuration to the first configuration. 

[0067] In some embodiments, the filament 150 can be configured to form a bight 800, which 

bight 800 can be a single bight or multiple bights. As used herein, a "bight" refers to a U-shaped 

section between the two ends of the filament 150. As depicted in Figures 8 and 9, the bight 800 can 

comprise multiple bights, and specifically a first bight 800-A and a second bight 800-B. In some 

embodiments, the first bight 800-A can extend through the second bight 800-B such that the first and 

second bights 800-A, 800-B interlock, whereas in other embodiments, the first and second bights 800-

A, 800-B can be non-interlocking. Similarly, in embodiments containing the filament 150 having 

multiple loops, one or several of the multiple loops can be interlocking. 

[0068] In some embodiments, the bight 800, and specifically one or both of the first bight 800-

A and the second bight 800-B can be formed around a portion of the elongate member 132 and/or can 

extend around a portion of the elongate member 132. Each bight 800 can define a partially enclosed 

receiving area 808 wherein the elongate member 132 can be received. Thus, the first bight 800-A 

can define a first receiving area 808-A and the second bight 800-B can define a second receiving area 

808-B. 

[0069] As seen in Figures 8 and 9, multiple bights, and specifically the first and the second 

bights 800-A, 800-B can be positioned and oriented such that the first bight 800-A has a first 

orientation or first direction as indicated by arrow 810, and the second bight has a second orientation 
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or second direction as indicated by the arrow 812. In some embodiments, the first orientation is 

different from the second orientation such that the first and second receiving areas 808-A, 808-B 

overlap and define an encircled area 814, also referred to herein as a constricting area 814. The 

elongate member 132 can be received within the encircled area 814. In embodiments in which bights 

800-A, 800-B overlap to define the encircled area 814, the movement of the constricting mechanism 

141 to the first configuration can result in and/or include the first bight 800-A moving in the direction 

indicated by the arrow 810 and/or the second bight 800-B moving in the direction indicated by the 

arrow 812, which movement of the bights 800-A, 800-B decreases the size of the encircled area 814 

and constricts, collapses, and/or seals the elongate member 132 extending through the encircled area 

814. 

[0070] The filament(s) 150 forming the bights 800 can each apply an arcuate line or narrow 

longitudinal zone of pressure to the elongate member 132. If the filament(s) are circular in cross­

section, the zone of pressure can be very small, and can, in some embodiments, be less than the 

diameter or thickness of the filament. In some embodiments, the filaments have a diameter or width 

less than about 2.5mm, less than about 2mm, less than about 1.5mm, less than about 1.25mm, less 

than about 1mm, less than about 0.75mm, less than about 0.5mm, and/or less than about 0.25mm. In 

some embodiments, the filaments can have a diameter or width of between about 0.01mm and 2.5mm, 

between about 0.05mm and 2mm, between about 0.1mm and 1mm, and/or between about 0.125mm 

and 0. 70mm. In some embodiments, the arcuate line or zone of pressure may form two opposing arcs 

and in other embodiments, the arcuate line of pressure may be a singular substantially circular line or 

zone that encircles the elongate member at least once. The longitudinal length of the of the line or 

zone of pressure may be very short compared to other valves known in the art. In some embodiments, 

the longitudinal length of the zone of pressure applied to the elongate member 132 by the filament(s) 

150 may be less than about 2.0mm and in some embodiments less than about 0.5mm. In some 

embodiments, the filament(s) 150 can have any desired cross-sectional shape including, for example, 

a circular cross-section, a rectangular cross-section, an oval cross-section, a square cross-section, a 

polygonal cross-section, a triangular cross-section, or any other desired shape of cross-section. 

[0071] With reference now to Figure 10, a flowchart illustrating one embodiment of a process 

1000 for sealing a valve 104 and/or catheter 102 accessing a body of a patient is shown. The process 

1000 can be performed using the valve 104 and/or the delivery system 100. The process 1000 begins 
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at block 1002, wherein the delivery device 100, and specifically the catheter 102 of the delivery device 

100 is inserted into the body of the patient. In some embodiments, this can include inserting the 

catheter 102 into a portion of the circulator system of the patient such as, for example, a blood vessel 

including an artery or a venous vessel. In some embodiments, the delivery device 100 can be inserted 

into the body of the patient directly through an aperture or incision in the patient, and in some 

embodiments, the delivery device 100 can be inserted into the body of the patient via another catheter 

or device. In some embodiments, the constricting mechanism 141 can be in the first configuration 

while the delivery device 100 and/or the catheter 102 is inserted into the patient's body. 

[0072] After the delivery device 100 is inserted into the body of the patient, the process 1000 

proceeds to block 1004, wherein the constricting mechanism 141 is moved from the first configuration 

to the second configuration. As described above, the central lumen 138 of the elongate member 132 

is unsealed when the constricting mechanism 141 is in the second configuration. In some 

embodiments, the moving of the constricting mechanism 141 from the first configuration to the 

second configuration can include the manipulation of the actuator 142 and/or the control of the 

actuator 142, and specifically the depressing of the one or several buttons 144 to move the filament 

150 from the first position to the second position to allow the expansion and opening of the central 

lumen 138 of the elongate member 132. 

[0073] After the constricting mechanism 141 is moved from the first configuration to the 

second configuration, the process 1000 proceeds to block 1006, wherein the tool 400, and specifically 

the shaft 402 of the tool 400 is advanced through the delivery device 100 and specifically through the 

valve 104 until a first end of the tool reaches a desired position within the body of the patient. In 

some embodiments, a portion of the shaft 402 can be positioned within the central lumen 138 of the 

elongate member 132 after the advancing of the tool 400 through the delivery device 100. In some 

embodiments, after the tool 400 is advanced through the delivery device 100, the desired procedure 

can be performed with the tool. 

[0074] After the tool 400 is advanced through the delivery device 100, or while the tool 400 is 

being advanced through the delivery device 100, the process 1000 proceeds to block 1008, wherein 

the constricting mechanism 141 is returned to the first configuration. In some embodiments, the 

returning of the constricting mechanism 141 to the first configuration can include the release of the 

one or several buttons 144 and/or the control of the actuator 142 to reconfigure the constricting 
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mechanism 141 to the first configuration. In some embodiments, the return of the constricting 

mechanism 141 to the first configuration can result in the collapse and/or sealing of the elongate 

member 132 and specifically the central lumen 138 of the elongate member 132 around the tool 400 

and specifically around the shaft 402 of the tool 400. The return of the constricting mechanism 141 

to the first configuration, or the movement of the constricting mechanism 141 to the first configuration 

can include the decreasing of the size and/or diameter of one or several loops formed by the filament 

150 and/or the movement of one or several bights 800 such as, for example, the movement of the first 

bight 800-A in the first direction indicated by arrow 810 and the movement of the second bight 800-

B in the second direction indicated by arrow 812 to reduce the size of the constricting area 814. In 

some embodiments, after the constricting mechanism is returned to the first configuration, the desired 

procedure can be performed with the tool. 

[0075] After the constricting mechanism is returned to the first configuration, the process 1000 

proceeds to block 1010, wherein the tool 400, and specifically the shaft 402 of the tool 400 is retracted 

from the delivery device 100, and more specifically from the valve 104. In some embodiments, the 

valve 104 can remain sealed during the retracing of the tool 400 and/or the shaft 402 of the tool. In 

some embodiments, the valve 104 remains sealed during the retracting of the tool 400 and/or the 

retracting of the shaft 402 of the tool 400 as the constricting mechanism 141 can remain in the first 

configuration during the retracing of the tool 400 and/or the shaft 402 of the tool 400. 

[0076] In some embodiments, the constricting mechanism 141 can be moved to the second 

configuration to allow the retraction of the tool 400 and/or the shaft 402 of the tool 400 from the valve 

104, and the constricting mechanism 141 can be returned to the first configuration when the tool 400 

and/or the shaft 402 of the tool 400 is removed from the valve 104. In some embodiments, the 

retraction of the tool 400 and/or shaft 402 of the tool 400 from the valve 104 can be performed with 

the constricting mechanism 141 left in the first configuration. In some embodiments, the constricting 

mechanism 141 can be moved to the second configuration, and then returned to the first configuration 

via the manipulation and/or control of the actuator 142, which manipulation and/or control of the 

actuator 142 can include the depressing of the one or several buttons 144 to move the constricting 

mechanism 141 to the second configuration, and the release of the one or several buttons 144 to return 

the constricting mechanism 141 to the first configuration. In some embodiments, if the procedure is 
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complete, the delivery device 100 can then be removed from the body of the patient, and any incision 

created for the procedure can be closed. 

[0077] With reference now to Figure 11, a side view of one embodiment of a thrombectomy 

system ll00 including the delivery device 100 and a thrombus extraction device ll02 is shown. In 

some embodiments, the thrombectomy system 1100 can be used to access a blood vessel 1104 to treat 

and/or extract a thrombus ll06 from the blood vessel ll04. The thrombus extraction device ll02 

can include a self-expanding coring element 206 and expandable cylindrical portion 208. In some 

embodiments, and as shown in Figure ll, the thrombus extraction device ll02 can be the tool 400 

that can extend through the valve 104, and in some embodiments, the valve 104 can be a part of the 

thrombus extraction device 1102. Further details of thrombectomy systems, thrombus extraction 

devices, and methods of using the same are disclosed in: U.S. Application No. 15/268,296, filed 

September 16, 2016, and entitled "INTRAVASCULAR TREATMENT OF VASCULAR 

OCCLUSION AND ASSOCIATED DEVICES, SYSTEMS, AND METHODS"; U.S. Application 

No. 15/498,320, filed April 26, 2017, and entitled "DEVICES AND METHODS FOR TREATING 

VASCULAR OCCLUSION"; and U.S. Application No. 15/466,740, filed on March 22, 2017, and 

entitled "DEVICE AND METHOD FOR TREATING VASCULAR OCCLUSION", the entirety of 

each of which is hereby incorporated by reference herein. 

[0078] With reference now to Figure 12, a side-section view of another embodiment of the 

hemostasis valve 104 having two piece caps 116, 120 is shown. The valve 104 can include a housing 

128 defining an interior channel 130 through which the tubular member 132 can extend. The valve 

104 can include the proximal cap ll6 and the distal cap 120. In some embodiments, the proximal 

cap 116 can comprise a two piece cap and can include a proximal exterior member 1200 and a 

proximal channel member 1202. In some embodiments, the distal cap 120 can comprise a two-piece 

cap and can include a distal exterior member 1204 and a distal channel member 1206. In some 

embodiments, this coupling between the proximal exterior member 1200 and the proximal channel 

member 1202 and/or the coupling between the distal exterior member 1204 and the distal channel 

member 1206 can be a sealed coupling so as to prevent the leakage of material including fluid or gas 

between the respective ones of the proximal exterior member 1200 and the proximal channel member 

1202 and/or the distal exterior member 1204 and the distal channel member 1206. In some 

embodiments, this sealing coupling can be achieved and/or maintained via a seal such as an O-ring 
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1208 that can be positioned between the proximal exterior member 1200 and the proximal channel 

member 1202 and/or between the distal exterior member 1204 and the distal channel member 1206. 

[0079] In some embodiments, the proximal exterior member 1200 can be coupled, and in some 

embodiments, rotatingly coupled to the proximal channel member 1202 in a manner to allow the 

rotation of the proximal exterior member 1200 without rotating the proximal channel member 1202. 

Similarly, in some embodiments, the distal exterior member 1204 can be rotatingly coupled to the 

distal channel member 1206 in a manner to allow the rotation of the distal exterior member 1204 

without the rotating of the distal channel member 1206. In some such embodiments, the channel 

members 1202, 1206 can be non-rotatable with respect to the housing 128 and/or the tubular member 

132, and one or both of the exterior members 1200, 1204 can be rotatable with respect to the housing 

128 and/or the tubular member 132. In such an embodiment, the maintaining of the rotational position 

of the channel members 1202, 1206 with respect to the housing 128 and/or the tubular member 132 

can prevent the twisting of the tubular member 132 which can result in the sealing of the tubular 

member 132 regardless of the configuration of the constructing mechanism 141. 

[0080] The exterior members 1200, 1204 can comprise a variety of shapes and sizes and can 

include a variety of features. In some embodiments, one or both of the exterior members 1200, 1204 

can be coupled to, for example, a shaft similar to the shaft 106 shown in figure 1. In some 

embodiments, for example, the distal exterior member 1204 can be coupled to a shaft 106, including, 

for example, can be non-detachably coupled to the shaft 106. In some embodiments, one or both of 

the exterior members can include one or several features configured to facilitate coupling with the 

valve 104. These one or several features can include, for example, one or several male or female: 

connectors; couplers; attachment mechanisms; or the like. In some embodiments, these one or several 

features can facilitate use of the valve with other existing components, instruments, tools, or the like. 

In some embodiments, for example, one or both of the exterior members 1200, 1204 can comprise 

either a male or female luer fitting, and specifically as shown in Figure 12, the distal exterior member 

1204 can comprise a male luer fitting 1210. 

[0081] Several aspects of the present technology are set forth in the following examples. 
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1. A hemostatic valve for sealing a medical device, the hemostatic valve comprising: 

an elongate member having a first end, a second end, and a central lumen extending 

therebetween, wherein the elongate member is pliable; 

a reinforcement structure extending along at least a portion of the elongate member, wherein 

the reinforcement structure is coupled to the elongate member; and 

an active tensioning mechanism coupled to the elongate member, wherein the tensioning 

mechanism is moveable between a first configuration wherein the central lumen is 

constricted and sealed and a second configuration wherein the central lumen is open. 

2. The hemostatic valve of example 1, wherein the elongate member compnses a 

compliant polymer tube. 

3. The hemostatic valve of example 1 or 2, wherein the tensioning mechanism comprises 

at least one filament extending at least partially around the elongate member. 

4. The hemostatic valve of example 3, wherein the reinforcement structure is positioned 

between the at least one filament and the elongate member. 

5. The hemostatic valve of example 4, wherein the reinforcement structure comprises a 

braided mesh. 

6. The hemostatic valve of example 4 or 5, wherein the reinforcement structure is coupled 

to the elongate member at a position proximate to the first end of the elongate member and at a 

position proximate to the second end of the elongate member. 

7. The hemostatic valve of example 6, wherein the reinforcement structure is not coupled 

to the elongate member at a position between the first end of the elongate member and the second end 

of the elongate member. 

8. The hemostatic valve of any one of examples 3-7, wherein the tensioning mechanism 

comprises an actuator coupled to the at least one filament, wherein the actuator is moveable to control 
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movement of the at least one filament from a first position wherein the central lumen is constricted 

and sealed to a second position wherein the central lumen is open, wherein the at least one filament 

is in the first position when the tensioning mechanism is in the first configuration. 

9. The hemostatic valve of example 8, wherein the actuator is biased towards the first 

position. 

10. The hemostatic valve of example 8 or 9, wherein the actuator is biased toward the 

second position. 

11. The hemostatic valve of any one of examples 8-10, wherein the actuator comprises a 

manual actuator. 

12. The hemostatic valve of any one of examples 8-11, wherein the at least one filament 

forms a loop around the elongate member. 

13. The hemostatic valve of any one of examples 8-12, wherein the at least one filament 

forms a bight around a portion of the elongate member. 

14. The hemostatic valve of any one of examples 8-13, wherein the at least one filament 

comprises a first filament and a second filament, wherein each of the first filament and the second 

filament are coupled to the actuator, and wherein the first filament and the second filament are 

moveable from the first position to the second position. 

15. The hemostatic valve of example 14, wherein each of the first filament and the second 

filament form a loop around the elongate member. 

16. The hemostatic valve of example 14 or 15, wherein the first filament forms a first bight 

around a first portion of the elongate member, and wherein the second filament forms a second bight 

around a second portion of the elongate member. 
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17. The hemostatic valve of example 16, wherein the first bight extends through the 

second bight. 

18. The hemostatic valve of any one of examples 1-17, further comprising a shell defining 

a first aperture and a second aperture, wherein the elongate member extends from the first aperture to 

the second aperture and fluidly couples the first aperture and the second aperture. 

19. The hemostatic valve of any one of examples 1-18, wherein the tensioning mechanism 

is self-adjustable to seal around tools of different sizes extending through the hemostatic valve. 

20. The hemostatic valve of any one of examples 1-19, wherein the central lumen 

comprises a single lumen. 

21. The hemostatic valve of any one of examples 1-20, wherein the central lumen 

comprises a plurality of lumens. 

22. A delivery system for intravascular access of a blood vessel within a patient's body, 

the delivery system comprising: 

a catheter having a first end, a second end, and a catheter lumen extending therebetween; 

a hemostatic valve coupled to the first end of the catheter, the hemostatic valve comprising: 

a tubular member having a first end, a second end, and a central lumen extending 

therebetween, wherein the central lumen of the tubular member is fluidly 

coupled with the catheter lumen; and 

an active tensioning mechanism coupled to the tubular member, the tensioning 

mechanism moveable between a first configuration wherein the tensioning 

mechanism constricts on the central lumen and the central lumen is sealed and 

a second configuration wherein the central lumen is open. 

23. The delivery system of example 22, wherein the hemostatic valve further comprises a 

reinforcement structure extending along at least a portion of the tubular member. 
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24. The delivery system of example 22 or 23, wherein the reinforcement structure is 

located between the tensioning mechanism and the tubular member. 

25. The delivery system of example 24, wherein the reinforcement structure comprises a 

braided mesh. 

26. The delivery system of example 24 or 25, wherein the reinforcement structure is 

coupled to the tubular member at a position proximate to the first end of the tubular member and at a 

position proximate to the second end of the tubular member. 

27. The delivery system of example 26, wherein the reinforcement structure is adhered to 

the tubular member at the first end of the tubular member and at the second end of the tubular member. 

28. The delivery system of example 27, wherein the reinforcement structure is uncoupled 

to the tubular member between the first end of the tubular member and the second end of the tubular 

member. 

29. The delivery system of any one of examples 22-28, wherein the tensioning mechanism 

comprises at least one filament extending at least partially around the tubular member. 

30. The delivery system of example 29, wherein the tensioning mechanism comprises an 

actuator coupled to the at least one filament, wherein moving the tensioning mechanism from the first 

configuration to the second configuration comprises moving the actuator and the thereto coupled at 

least one filament from a first position to a second position, wherein the filament constricts and seals 

the central lumen of the tubular member when the filament is in the first position. 

31. The delivery system of example 30, wherein the actuator comprises a manual actuator. 

32. The delivery system of example 31, wherein the actuator comprises a pair of opposing 

and depressable buttons, wherein the buttons are biased towards an undepressed position. 
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33. The delivery system of example 31 or 32, wherein the central lumen is sealed when 

the buttons are in the undepressed position. 

34. The delivery system of any one of examples 30-33, wherein the filament comprises a 

monofilament. 

35. The delivery system of any one of examples 30-34, wherein the filament comprises at 

least one of: a polymer filament; or a metallic filament. 

36. The delivery system of any one of examples 22-35, wherein the catheter comprises a 

thrombus extraction device. 

37. A method of sealing a delivery device accessing a blood vessel of a patient, the method 

compnsmg: 

inserting the delivery device comprising a catheter and a hemostatic valve into the blood 

vessel of the patient, the catheter having a first end, a second end, and a catheter lumen 

extending therethrough, and the hemostatic valve coupled to the first end and having 

a tubular member defining a central lumen fluidly coupled with the catheter lumen and 

a tensioning mechanism coupled with the tubular member, wherein the tensioning 

mechanism collapses and seals the central lumen in a first configuration and thereby 

seals access to the blood vessel; 

moving the tensioning mechanism of the hemostatic valve to a second configuration, wherein 

the central lumen is open and access to the blood vessel is unsealed when the 

tensioning mechanism is in the second configuration; 

advancing a shaft of a tool through the delivery device until a first end of the tool reaches a 

desired position within the blood vessel of the patient and a portion of the shaft is 

positioned within the central lumen of the tubular member; and 

returning the tensioning mechanism of the hemostatic valve to the first configuration such that 

the tubular member collapses on the shaft of the tool and seals around the shaft of the 

tool. 
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38. The method of example 37, further comprising retracting the shaft of the tool from the 

delivery device. 

39. The method of example 38, wherein the tensioning mechanism is maintained in the 

first configuration during and after the retracting of the shaft of the tool from the delivery device. 

40. The method of example 38 or 39, wherein the tensioning mechanism is moved to the 

second configuration during the retracting of the shaft of the tool from the delivery device, and 

wherein the tensioning mechanism is returned to the first configuration after the shaft of the tool is 

retracted from the delivery device. 

41. The method of any one of examples 37-40, wherein the tensioning mechanism 

comprises at least one filament extending at least partially around the tubular member, wherein the at 

least one filament collapses the tubular member when the tensioning mechanism is in the first 

configuration. 

42. The method of example 41, wherein the at least one filament circumferentially 

constricts the tubular member to collapse the tubular member when the tensioning mechanism is in 

the first configuration. 

43. The method of example 41 or 42, wherein the hemostatic valve compnses a 

reinforcement structure located between the at least one filament and the tubular member. 

44. The method of any one of examples 41-43, wherein the at least one filament forms a 

loop around the elongate member, and wherein moving the tensioning mechanism from the second 

configuration to the first configuration reduces a size of the loop to thereby constrict the tubular 

member within the loop. 

45. The method of any one of examples 41-44, wherein the filament forms at least one 

bight around a portion of the elongate member. 
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46. The method of example 45, wherein the filament comprises a first filament and a 

second filament, and wherein the at least one bight comprises a first bight oriented in a first direction 

and formed by the first filament and a second bight oriented in a second direction and formed by the 

second filament, wherein the first and second bights overlap to encircle a portion of the tubular 

member within an constricting area. 

47. The method of example 46, wherein moving the tensioning mechanism from the 

second configuration to the first configuration comprises moving the first bight in the first direction 

and the second bight in the direction to reduce the size of the constricting area and collapse and seal 

the central lumen of the tubular member. 

48. The method of any one of examples 37-47, wherein the tensioning mechanism 

comprises an actuator, and wherein moving the tensioning mechanism to the second configuration 

comprises manipulating the actuator. 

49. The method of any one of examples 37-48, further comprising applying a vacuum to 

the delivery device to aspirate material through the catheter, wherein the central lumen remains sealed 

during the aspiration. 

50. The method of any one of examples 37-49, wherein the tool comprises a thrombus 

extraction device. 

51. A hemostatic valve for sealing a medical device, the hemostatic valve comprising: 

an elongate member having a first end, a second end, and a central lumen comprising a 

plurality of lumens extending therebetween, wherein the elongate member is pliable; 

and 

an active tensioning mechanism coupled to the elongate member, wherein the tensioning 

mechanism is moveable between a first configuration wherein the central lumen is 

constricted and sealed and a second configuration wherein the central lumen is open. 
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[0082] Other variations are within the spirit of the present invention. Thus, while the invention 

is susceptible to various modifications and alternative constructions, certain illustrated embodiments 

thereof are shown in the drawings and have been described above in detail. It should be understood, 

however, that there is no intention to limit the invention to the specific form or forms disclosed, but 

on the contrary, the intention is to cover all modifications, alternative constructions, and equivalents 

falling within the spirit and scope of the invention, as defined in the appended claims. 

[0083] In the previous description, various embodiments of the present invention are described. 

For purposes of explanation, specific configurations and details are set forth in order to provide a 

thorough understanding of the embodiments. However, it will also be apparent to one skilled in the 

art that the present invention may be practiced without the specific details. Furthermore, well-known 

features may be omitted or simplified in order not to obscure the embodiment being described. 

[0084] The use of the terms "a" and "an" and "the" and similar referents in the context of 

describing the invention (especially in the context of the following claims) are to be construed to 

cover both the singular and the plural, unless otherwise indicated herein or clearly contradicted by 

context. The terms "comprising," "having," "including," and "containing" are to be construed as 

open-ended terms (i.e., meaning "including, but not limited to,") unless otherwise noted. The term 

"connected" is to be construed as partly or wholly contained within, attached to, or joined together, 

even if there is something intervening. Recitation of ranges of values herein are merely intended to 

serve as a shorthand method of referring individually to each separate value falling within the range, 

unless otherwise indicated herein, and each separate value is incorporated into the specification as if 

it were individually recited herein. All methods described herein can be performed in any suitable 

order unless otherwise indicated herein or otherwise clearly contradicted by context. The use of any 

and all examples, or exemplary language ( e.g., "such as") provided herein, is intended merely to better 

illuminate embodiments of the invention and does not pose a limitation on the scope of the invention 

unless otherwise claimed. No language in the specification should be construed as indicating any 

non-claimed element as essential to the practice of the invention. 

[0085] Preferred embodiments of this invention are described herein, including the best mode 

known to the inventors for carrying out the invention. Variations of those preferred embodiments 

may become apparent to those of ordinary skill in the art upon reading the foregoing description. The 

inventors expect skilled artisans to employ such variations as appropriate, and the inventors intend 
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for the invention to be practiced otherwise than as specifically described herein. Accordingly, this 

invention includes all modifications and equivalents of the subject matter recited in the claims 

appended hereto as permitted by applicable law. Moreover, any combination of the above-described 

elements in all possible variations thereof is encompassed by the invention unless otherwise indicated 

herein or otherwise clearly contradicted by context. 

[0086] All references, including publications, patent applications, and patents, cited herein are 

hereby incorporated by reference to the same extent as if each reference were individually and 

specifically indicated to be incorporated by reference and were set forth in its entirety herein. 
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WHAT IS CLAIMED IS: 

1. A valve assembly, comprising: 

a tubular member defining a lumen; 

a first filament extending in a first loop around the tubular member, wherein the first filament 

is flexible; 

a second filament extending in a second loop around the tubular member, wherein the second 

filament is flexible; 

a pair of actuators movable from a first position to a second position, wherein-

the first filament includes a first portion operably acted upon by a first one of the 

actuators and a second portion operably acted upon by a second one of the 

actuators; 

the second filament includes a first portion operably acted upon by the first one of the 

actuators and a second portion operably acted upon by the second one of the 

actuators; 

in the first position, the actuators are positioned to tension the first filament and the 

second filament thereby decreasing a dimension of the first loop and a 

dimension of the second loop to constrict the lumen of the tubular member; 

in the second position, the actuators are positioned to loosen the first filament and the 

second filament thereby permitting the tubular member to expand against the 

first loop and the second loop to increase the dimension of the first loop and 

the dimension of the second loop to at least partially open the lumen of the 

tubular member; and 

the actuators are biased to the first position. 

2. The valve assembly of claim 1 wherein the first loop extends completely around the 

tubular member, and wherein the second loop extends completely around the tubular member. 

3. The valve assembly of claim 1 wherein the first portion of the first filament is a first 

end portion of the first filament, wherein the second portion of the first filament is a second end 

portion of the first filament, wherein the first portion of the second filament is a first end portion of 
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the second filament, and wherein the second portion of the second filament is a second end portion 

of the second filament. 

4. The valve assembly of claim 3 wherein the first end portion of first filament is directly 

attached to the first one of the actuators, wherein the second end portion of the first filament is directly 

attached to the second one of the actuators, wherein the first end portion of the second filament is 

directly attached to the first one of the actuators, and wherein the second end portion of the second 

filament is directly attached to the second one of the actuators. 

5. The valve assembly of claim 1 wherein the tubular member extends along a 

longitudinal axis, and wherein the first loop is proximate to the second loop along the longitudinal 

axis. 

6. The valve assembly of claim 1 wherein the first filament and the second filament each 

comprise a plurality of strands woven together. 

7. The valve assembly of claim 1 wherein the tubular member is elastically deformable. 

8. The valve assembly of claim 1 wherein the tubular member is configured to resiliently 

expand. 

9. The valve assembly of claim 1, further comprising a rigid housing, wherein the tubular 

member, the first filament, and the second filament are positioned within the housing, and wherein 

the actuators are movably coupled to the housing. 

10. The valve assembly of claim 1 wherein the actuators are depressed toward one another 

in the second position, and wherein the actuators are moved away from one another in the first 

position. 
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11. The valve assembly of claim 1 wherein, in the second position, the tubular member 

has a diameter of at least 14 French. 

12. The valve assembly of claim 1 wherein, in the second position, the tubular member 

has a diameter of at least 16 French. 

13. The valve assembly of claim 1 wherein, in the second position, the tubular member 

has a diameter of at least 20 French. 

14. The valve assembly of claim 1 wherein, in the second position, the tubular member 

has a diameter of at least 24 French. 

15. A valve assembly, comprising: 

a tubular member defining a lumen, wherein the tubular member is elastically deformable 

from a first position in which the lumen is constricted to a second position in which 

the lumen is at least partially open; 

a first actuator; 

a second actuator; 

a first filament configured in a first loop completely around the tubular member and having a 

first portion extending from the first loop toward the first actuator and a second portion 

extending from the first loop toward the second actuator; and 

a second filament configured in a second loop completely around the tubular member and 

having a first portion extending from the second loop toward the first actuator and a 

second portion extending from the second loop toward the second actuator; 

wherein-

165819554.1 

the first actuator and the second actuator are biased away from one another to 

elastically deform the tubular member to the first position by (a) increasing a 

tension in the first filament to decrease a dimension of the first loop and (b) 

increasing a tension in the second filament to decrease a dimension of the 

second loop; and 
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the first actuator and the second actuator are movable toward one another to permit the 

tubular member to return to the second position by (a) decreasing the tension 

in the first filament and (b) decreasing the tension in the second filament. 

16. The valve assembly of claim 15 wherein the first actuator and the second actuator each 

comprise a button. 

17. The valve assembly of claim 15 wherein the first filament is flexible, and wherein the 

second filament is flexible. 

18. The valve assembly of claim 15 wherein the first portion of first filament is directly 

attached to the first actuator, wherein the second portion of the first filament is directly attached to 

the second actuator, wherein the first portion of the second filament is directly attached to the first 

actuator, and wherein the second portion of the second filament is directly attached to the second 

actuator. 

19. The valve assembly of claim 15 wherein the tubular member extends along a 

longitudinal axis, wherein the first portion of the first filament extends toward the first actuator along 

a first axis extending generally orthogonal to the longitudinal axis proximate the tubular member, 

wherein the second portion of the first filament extends toward the second actuator along a second 

axis extending generally orthogonal to the longitudinal axis proximate the tubular member, wherein 

the first portion of the second filament extends toward the first actuator along a third axis extending 

generally orthogonal to the longitudinal axis proximate the tubular member, wherein the second 

portion of the second filament extends toward the second actuator along a fourth axis extending 

generally orthogonal to the longitudinal axis proximate the tubular member, wherein the second axis 

is positioned between the first axis and the fourth axis, and wherein the fourth axis is positioned 

between the second axis and the third axis. 

20. The valve assembly of claim 15 wherein, in the second position, the tubular member 

has a diameter of at least 16 French. 
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21. The valve assembly of claim 15 wherein, in the second position, the tubular member 

has a diameter of at least 20 French. 

22. The valve assembly of claim 15 wherein, in the second position, the tubular member 

has a diameter of at least 24 French. 

23. A valve assembly, comprising: 

a tubular member defining a lumen; 

a first filament extending in a first loop around the tubular member; 

a second filament extending in a second loop around the tubular member; and 

a pair of actuators biased to circumferentially constrict the first loop and the second loop to 

elastically deform the tubular member to a first position in which the lumen is 

constricted, wherein at least one the actuators is movable to decrease a level of tension 

in the first filament and a level of tension in the second filament to permit the tubular 

member to expand against the first loop and the second loop to a second position in 

which the lumen of the tubular member is at least partially open. 

24. The valve assembly of claim 23 wherein the actuators each comprise a button. 

25. The valve assembly of claim 23 wherein the first filament includes a first portion 

operably coupled to a first one of the actuators and a second portion operably coupled to a second one 

of the actuators, and wherein the second filament includes a first portion operably coupled to the first 

one of the actuators and a second portion operably coupled to the second one of the actuators. 

26. The valve assembly of claim 25 wherein the first portion of first filament is directly 

attached to the first one of the actuators, wherein the second portion of the first filament is directly 

attached to the second one of the actuators, wherein the first portion of the second filament is directly 

attached to the first one of the actuators, and wherein the second portion of the second filament is 

directly attached to the second one of the actuators. 
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27. The valve assembly of claim 23 wherein the first filament is flexible, and wherein the 

second filament is flexible. 

28. The valve assembly of claim 23 wherein, in the second position, the tubular member 

has a diameter of at least 16 French. 

29. The valve assembly of claim 23 wherein, in the second position, the tubular member 

has a diameter of at least 20 French. 

30. The valve assembly of claim 23 wherein, in the second position, the tubular member 

has a diameter of at least 24 French. 
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ABSTRACT OF THE DISCLOSURE 

Devices, systems, and methods for sealing medical devices, particularly during 

intravascular access, are disclosed herein. Some aspects relate to a hemostatic valve for sealing a 

wide range of medical devices, such as catheters, wires, embolectomy systems. The valve can include 

an elongate member having a first end, a second end, and a central lumen extending therebetween. A 

reinforcement structure extends along at least a portion of the elongate member and is coupled to the 

elongate member. A shell defining a first aperture and a second aperture may be included, which first 

and second apertures can be fluidly coupled by the elongate member. A tensioning mechanism is 

coupled to the shell and to the elongate member, the tensioning mechanism can be moveable between 

a first configuration wherein the tensioning mechanism is collapsed and the central lumen is sealed 

and a second configuration wherein the central lumen is open. 
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HEMOSTASIS VALVES AND METHODS OF USE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation of U.S. Patent Application No. 18/515,079, filed on 

November 20, 2023, titled "HEMOSTASIS VAL YES AND METHODS OF USE," which is a 

continuation of U.S. Patent Application No. 17/226,318, filed on April 9, 2021, issued as U.S. Patent 

No. 11,844,921, and titled "HEMOSTASIS VAL YES AND METHODS OF USE," which is a 

continuation of U.S. Patent Application No. 16/117,519, filed on August 30, 2018, now issued as U.S. 

Patent No. 11,000,682, and titled "HEMOSTASIS VALVES AND METHODS OF USE," which 

claims the benefit of U.S. Provisional Patent Application No. 62/554,931, filed on September 6, 2017, 

and titled "HEMOSTASIS VAL YES AND METHODS OF USE," each of which is incorporated by 

reference herein in its entirety. 

BACKGROUND 

[0002] During a surgical procedure, a portion of a patient's body ( e.g., vasculature) is accessed 

to allow for performance of a desired intervention or treatment. During such surgical procedures, it 

is desired to minimize patient blood loss, prevent delivery of air into the vasculature, and to maintain 

the sterility of the accessed portions or sites of the patient's body so as to prevent issues such as 

infection. Further, the desire for improved patient outcomes has led to the development of hemostasis 

valves that facilitate minimally invasive surgery. 

[0003] In minimally invasive surgery, small incisions are created through a blood vessel which 

one or several catheters are inserted. Each of these one or several catheters can define a lumen 

extending longitudinally through that catheter. These catheters are moved to a position proximate to 

tissue, nerves, or other body structures targeted by the surgery, and then tools for performing the 

procedure are inserted through the lumens of some or all of these catheters. 

[0004] To minimize blood loss, prevent delivery of air into the vasculature, and to facilitate 

maintenance of sterility within the patient's body (e.g., blood vessel), these catheters are equipped 

with hemostasis valves. These valves seal or selectably seal the lumens of the catheters. In many 

instances, these valves can seal the lumen of the catheter when a tool extends through the catheter, 
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and specifically through the valve. Additionally the valves can seal the lumen when a tool is removed 

or does not extend through the catheter. 

[0005] While such traditional hemostasis valves are greatly beneficial for intravascular access, 

they have some drawbacks. For example, some valves may not seal adequately for all interventional 

applications or tools, and/or the operation of some valves may be complicated for operator use. The 

drawbacks of such valve designs may in tum increase the complexity of any surgery performed 

therewith and/or reduce patient safety (e.g., bleeding, infection, and/or other detrimental 

complications). Accordingly, new and improved hemostasis valves and methods of use are desired. 

SUMMARY 

[0006] The following relates to valves, medical systems incorporating valves, and methods of 

using the same. The valve can include a tubular member that can be constricted, collapsed, and/or 

sealed by one or several tensioning mechanisms. The tensioning mechanism can include at least one 

filament that extends around at least a portion of the tubular member. The filament can interact with 

the tubular member to constrict, collapse, and/or seal the tubular member via manipulation of the 

tensioning mechanism(s). A tool can be inserted through the valve to gain access to a patient's body 

and specifically to gain access to a blood vessel. Through the use of the tensioning mechanism and 

filament to constrict, collapse, and/or seal the tubular member, the valve can seal around a wide range 

of tool sizes and shapes, as well as multiple tools of differing sizes simultaneously. Additionally, 

such a valve creates a robust seal that maintains its seal when a vacuum is applied such as occurs 

during aspiration. 

[0007] Aspects of the present disclosure relate to a hemostatic valve for sealing a medical 

device. The hemostatic valve includes an elongate member having a first end, a second end, and a 

central lumen extending therebetween. In some embodiments, the elongate member is pliable. The 

hemostatic valve can include a reinforcement structure extending along at least a portion of the 

elongate member, such that the reinforcement structure is coupled to the elongate member. The 

hemostatic valve includes an active tensioning mechanism coupled to the elongate member. In some 

embodiments, the tensioning mechanism is moveable between a first configuration in which the 

central lumen is constricted and sealed and a second configuration in which the central lumen is open. 

Optionally, the valve may be manually adjusted by the user to intermediate positions between fully 
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open and fully closed. Additionally, an instrument (e.g. catheter) may provide an intermediate 

position where the valve creates hemostasis without user adjustment. 

[0008] In some embodiments, the elongate member can be a compliant polymer tube. In some 

embodiments, the tensioning mechanism can include at least one filament extending at least partially 

around the elongate member. In some embodiments, the reinforcement structure is positioned 

between the at least one filament and the elongate member. In some embodiments, the reinforcement 

structure can be a braided mesh. In some embodiments, the reinforcement structure is coupled to the 

elongate member at a position proximate to the first end of the elongate member and at a position 

proximate to the second end of the elongate member. In some embodiments, the reinforcement 

structure is not coupled to the elongate member at a position between the first end of the elongate 

member and the second end of the elongate member. In some embodiments, the central portion of 

the compliant polymer tube that is constrained or collapsed by the tensioning mechanism, and at least 

one filament, is not coupled to the reinforcement structure. 

[0009] In some embodiments, the tensioning mechanism can include an actuator coupled to the 

at least one filament. In some embodiments there are two tensioning mechanisms coupled to the at 

least one filament that operate in opposite directions. In some embodiments the two tensioning 

mechanisms are attached to the same filament. In some embodiments the two tensioning mechanisms 

are attached to opposing filaments. In some embodiments, the actuator can be moveable to control 

movement of the at least one filament from a first position in which the central lumen is constricted 

and sealed to a second position in which the central lumen is open. In some embodiments, the at least 

one filament is in the first position when the tensioning mechanism is in the first configuration. In 

some embodiments, the actuator is biased towards the first position. In some embodiments, the 

actuator is biased toward the second position. In some embodiments, the actuator can be a manual 

actuator. 

[0010] In some embodiments, the at least one filament forms a loop around the elongate 

member. In some embodiments, the at least one filament forms a bight around a portion of the 

elongate member. In some embodiments, the at least one filament can include a first filament and a 

second filament. In some embodiments, each of the first filament and the second filament are coupled 

to the same actuator. In some embodiments, each of the first filament and the second filament are 

coupled to different actuators. In some embodiments, the first filament and the second filament are 

-3-
165819554.1 



-359-

Attorney Docket No. ll 1552-8016.US07 

moveable from the first position to the second position. In some embodiments, each of the first 

filament and the second filament form a loop around the elongate member. In some embodiments, 

the first filament forms a first bight around a first portion of the elongate member, and the second 

filament forms a second bight around a second portion of the elongate member. In some 

embodiments, the first bight extends through the second bight. 

[0011] In some embodiments, the hemostatic valve can include a shell defining a first aperture 

and a second aperture. In some embodiments, the elongate member extends from the first aperture to 

the second aperture and fluidly couples the first aperture and the second aperture. In some 

embodiments, the tensioning mechanism is self-adjustable to seal around tools of different sizes 

extending through the hemostatic valve. In some embodiments, the central lumen can comprise a 

single lumen, and in some embodiments, the central lumen can comprise a plurality of lumens. 

[0012] One aspect of the present disclosure relates to a delivery system for intravascular access 

of a blood vessel within a patient's body. The delivery system includes a catheter having a first end, 

a second end, and a catheter lumen extending therebetween and a hemostatic valve coupled to the 

first end of the catheter. The hemostatic valve includes a tubular member having a first end, a second 

end, and a central lumen extending therebetween. In some embodiments, the central lumen of the 

tubular member is fluidly coupled with the catheter lumen. The hemostatic valve includes an active 

tensioning mechanism coupled to the tubular member, the tensioning mechanism can be moveable 

between a first configuration in which the tensioning mechanism constricts on the central lumen and 

the central lumen is sealed and a second configuration in which the central lumen is open. 

[0013] In some embodiments, the hemostatic valve further includes a reinforcement structure 

extending along at least a portion of the tubular member. In some embodiments, the reinforcement 

structure is located between the tensioning mechanism and the tubular member. In some 

embodiments, the reinforcement structure can be a braided mesh. In some embodiments, the 

reinforcement structure is coupled to the tubular member at a position proximate to the first end of 

the tubular member and at a position proximate to the second end of the tubular member. In some 

embodiments, the reinforcement structure is adhered to the tubular member at the first end of the 

tubular member and at the second end of the tubular member. In some embodiments, the 

reinforcement structure is uncoupled to the tubular member between the first end of the tubular 

member and the second end of the tubular member. 
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[0014] In some embodiments, the tensioning mechanism can include at least one filament 

extending at least partially around the tubular member. In some embodiments, the tensioning 

mechanism can include an actuator coupled to the at least one filament. In some embodiments, 

moving the tensioning mechanism from the first configuration to the second configuration can include 

moving the actuator and the thereto coupled at least one filament from a first position to a second 

position. In some embodiments, the filament constricts and seals the central lumen of the tubular 

member when the filament is in the first position. 

[0015] In some embodiments, the actuator can be a manual actuator. In some embodiments, 

the actuator can include a pair of opposing and depressable buttons, which buttons can be biased 

towards an undepressed position. In some embodiments, the central lumen is sealed when the buttons 

are in the undepressed position. In some embodiments, the filament can be a monofilament. In some 

embodiments, the filament can be at least one of: a polymer filament; or a metallic filament. In some 

embodiments, the catheter can include a thrombus extraction device. 

[0016] One aspect of the present disclosure relates to a method of sealing a delivery device 

accessing a blood vessel of a patient. The method includes inserting the delivery device including a 

catheter and a hemostatic valve into the blood vessel of the patient. In some embodiments, the 

catheter can have a first end, a second end, and a catheter lumen extending therethrough. In some 

embodiments, the hemostatic valve can be coupled to the first end and can have a tubular member 

defining a central lumen fluidly coupled with the catheter lumen and a tensioning mechanism coupled 

with the tubular member. In some embodiments, the tensioning mechanism collapses and seals the 

central lumen in a first configuration and thereby seals access to the blood vessel. The method can 

include moving the tensioning mechanism of the hemostatic valve to a second configuration. In some 

embodiments, the central lumen is open and access to the blood vessel is unsealed when the tensioning 

mechanism is in the second configuration. The method can include advancing a shaft of a tool through 

the delivery device until a first end of the tool reaches a desired position within the blood vessel of 

the patient and a portion of the shaft is positioned within the central lumen of the tubular member. 

The method can include returning the tensioning mechanism of the hemostatic valve to the first 

configuration such that the tubular member collapses on the shaft of the tool and seals around the 

shaft of the tool. 
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[0017] In some embodiments, the method includes retracting the shaft of the tool from the 

delivery device. In some embodiments, the tensioning mechanism is maintained in the first 

configuration during and after the retracting of the shaft of the tool from the delivery device. In some 

embodiments, the tensioning mechanism is moved to the second configuration during the retracting 

of the shaft of the tool from the delivery device, and the tensioning mechanism is returned to the first 

configuration after the shaft of the tool is retracted from the delivery device. 

[0018] In some embodiments, the tensioning mechanism can include at least one filament 

extending at least partially around the tubular member. In some embodiments, the at least one 

filament collapses the tubular member when the tensioning mechanism is in the first configuration. 

In some embodiments, the at least one filament circumferentially constricts the tubular member to 

collapse the tubular member when the tensioning mechanism is in the first configuration. In some 

embodiments, the hemostatic valve can include a reinforcement structure located between the at least 

one filament and the tubular member. 

[0019] In some embodiments, the at least one filament forms a loop around the elongate 

member, and moving the tensioning mechanism from the second configuration to the first 

configuration reduces a size of the loop to thereby constrict the tubular member within the loop. In 

some embodiments, the filament forms at least one bight around a portion of the elongate member. 

In some embodiments, the filament can include a first filament and a second filament. In some 

embodiments, the at least one bight can include a first bight oriented in a first direction and formed 

by the first filament and a second bight oriented in a second direction and formed by the second 

filament. In some embodiments, the first and second bights overlap to encircle a portion of the tubular 

member within a constricting area. 

[0020] In some embodiments, moving the tensioning mechanism from the second configuration 

to the first configuration can include moving the first bight in the first direction and the second bight 

in the direction to reduce the size of the constricting area and collapse and seal the central lumen of 

the tubular member. In some embodiments, the tensioning mechanism can include an actuator. In 

some embodiments, moving the tensioning mechanism to the second configuration can include 

manipulating the actuator. In some embodiments, the method includes applying a vacuum to the 

delivery device and/or delivery system to aspirate material through the catheter. In some 
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embodiments, the central lumen remains sealed during the aspiration. In some embodiments, the tool 

can include a thrombus extraction device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] 

[0022] 

Figure 1 is a perspective view of one embodiment of a delivery device. 

Figure 2 is a side-section view of one embodiment of a hemostasis valve in a first 

configuration. 

[0023] Figure 3 1s a side-section view of one embodiment of the valve m a second 

configuration. 

[0024] Figure 4 is a side-section view of one embodiment of the valve in the first configuration 

and with a tool extending through the valve. 

[0025] Figure 5 is a side-section view of one embodiment of a single-button hemostasis valve 

in a first configuration. 

[0026] 

[0027] 

a loop. 

Figure 6 is a perspective view of a filament of a valve forming a loop. 

Figure 7 is a perspective view of two filaments of a valve, each of the filaments forming 

[0028] Figure 8 is a perspective view of two overlapping and interlocked bights in an open 

configuration. 

[0029] Figure 9 is a perspective view of two overlapping and interlocked bights in a closed 

configuration. 

[0030] Figure 10 is a flowchart illustrating one embodiment of a method for sealing a valve 

and/or catheter. 

[0031] Figure 11 is a side view of one embodiment of a thrombectomy system including the 

delivery device. 

[0032] Figure 12 is a side-section view of another embodiment of a hemostasis valve having 

two-piece caps. 
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DETAILED DESCRIPTION 

[0033] The present disclosure relates to a valve that can be used a hemostasis valve. This valve, 

also referred to herein as a garrote valve can seal with or without a tool extending through the valve. 

The garrote valve provides convenient, single-handed operation for a wide range of medical devices 

including catheters, wires, embolectomy systems, or the like. This single-handed operation of the 

garrote valve allows the user to easily and quickly swap different tools being used through the valve 

without compromising hemostasis and therefore simplifying the procedure. Combined with single­

handed operation, the garrote valve provides robust sealing either with or without a tool extending 

through the valve. This robust sealing minimizes leakage in applications with a pressure differential 

on different sides of the valve. This pressure differential can arise, for example, during the application 

of vacuum aspiration in a procedure. Even under such conditions, as well as under other conditions, 

the garrote valve maintains seal integrity and prevents leakage in one or both directions. 

[0034] The garrote valve includes a tubular member. The tubular member is a flexible member 

that defines a central lumen, which can, in some embodiments, define a single lumen, and in some 

embodiments, defines a plurality of lumens. In some embodiments, each of the plurality of lumens 

can comprise the same size and shape, and in some embodiments, some or all of the plurality of 

lumens can comprise different sizes and shapes. In some embodiments, for example, the plurality of 

lumens can comprise a lumen sized and/or shaped to receive a guide wire and a lumen sized and/or 

shaped to receive a tool. The tubular member extends at least partially through a constricting 

mechanism. The constricting mechanism can be moved from a first configuration to a second 

configuration, and the constricting mechanism can collapse and/or seal the central lumen of the 

tubular member when the constricting mechanism is in the first configuration. The constricting 

mechanism creates the above-discussed robust seal of the tubular member and thus of the valve. 

[0035] With reference now to Figure 1, a perspective view of one embodiment of a delivery 

system 100, also referred to herein as a delivery device 100, is shown. The delivery system 100 can 

include a catheter 102 and a garrote valve 104, also referred to herein as valve 104. The catheter 102 

can comprise a shaft 106, also referred to herein as an elongate sheath 106, having a proximal end 

108, also referred to herein as a first end 108, that can connect to the valve 104 and a distal end 110, 

also referred to herein as a second end 110. The shaft 106 can define a catheter lumen 112 extending 

from the proximal end 108 of the shaft 106 to the distal end 110 of the shaft 106. The catheter 102 
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and specifically the shaft 106 can comprise a variety of shapes and sizes and can be made from a 

variety of materials. In some embodiments, the catheter 102 can be flexible and/or can be made from 

a biocompatible material. The elongate sheath 106 can have an outer diameter of at least 4 French, 

at least 6 French, at least 8 French, at least 10 French, at least 12 French, at least 14 French, at least 

18 French, at least 20 French, at least 22 French, between 4 French and 30 French, between 8 French 

and 24 French, between 12 French and 20 French, and/or any other or intermediate size. 

[0036] The valve 104 can include an outer shell 114. The outer shell 114 can comprise a variety 

of shapes and sizes and can be made from a variety of materials. In some embodiments, the outer 

shell 114 can be made from one or several polymers or composites. The outer shell 114 can include 

features that allow interaction with and/or control of the valve 104 to move the valve 104 between 

the first configuration and the second configuration. 

[0037] The outer shell 114 can include a proximal cap 116 located at a proximal end 118 of the 

outer shell 114 and a distal cap 120 located at a distal end 122 of the shell 114. The proximal cap 116 

can include and/or house a proximal aperture 124, also referred to herein as a proximal channel 124, 

a first channel 124, or a first aperture 124, that extends through the proximal cap 116, and the distal 

cap 120 can include and/or house a distal aperture 126, also referred to herein as a distal channel 126, 

a second channel 126, or second aperture 126, that extends through the distal cap 120. As seen in 

Figure 1, the distal cap 120 connects to the shaft 106 of the catheter 102 at the distal end 122 of the 

valve 104. 

[0038] The proximal cap 116 and the distal cap 120 are connected via a housing 128. The 

housing 128 can be a one-piece housing 128 or a multi-piece housing 128. In the embodiment 

depicted in Figure 1, the housing comprises a two-piece housing 128. The housing 128 can be 

configured to receive and couple with each of the proximal cap 116 and the distal cap 120, and as 

seen in Figure 1, the housing 128 is coupled with each of the proximal cap 116 and the distal cap 120 

to secure the relative position of the proximal cap 116 and the distal cap 120 with respect to each 

other. 

[0039] The housing 128 can define an interior channel 130 through which an elongate member 

132, also referred to herein as a tubular member 132, a septum 132, or a tubular septum 132, can 

extend and connect the proximal cap 116 and the distal cap 120. The elongate member 132 can 

comprise a variety of shapes and sizes and can be made from a variety of materials. In some 
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embodiments, the elongate member 132 can comprise a compliant tubular structure that can be, for 

example, a thin-walled compliant tubular structure. The thin-walled structure of the elongate member 

132 can facilitate the collapse, and specifically the uniform collapse of the elongate member 132 and 

the sealing of the elongate member 132. In some embodiments, the elongate member 132 is an elastic, 

resilient material that may comprise a polymer including either a natural or synthetic polymer. In 

some embodiments, the elongate member can comprise an elastic, resilient material that may 

comprise silicone, urethane, ethylene-vinyl acetate, natural or synthetic rubber or other elastomers 

known in the art. In some embodiments, the elongate member 132 can comprise a silicone tube. 

[0040] The elongate member 132 can comprise a proximal end 134, also referred to herein as 

a first end 134, that can couple to the proximal cap 116, and a distal end 136, also referred to herein 

as a second end 136, that can couple to the distal cap 120. The elongate member 132 can define a 

central lumen 138 that can extend from the first end 134 to the second end 136 of the elongate member 

132. The elongate member 132 can be coupled to the proximal cap 116 such that the central lumen 

138 is fluidly coupled with the proximal aperture 124 of the proximal cap 116, and the elongate 

member 132 can be coupled to the distal cap 120 such that the central lumen 138, as seen in Figure 

2 and in Figure 3, is fluidly coupled with the distal aperture 126 of the distal cap 120. 

[0041] The central lumen 138 of the elongate member 132 can be defined by a wall of the 

elongate member 132 that can have a thickness that is uniform along the length of the elongate 

member 132 between the first end 134 and the second end 136, or that is non-uniform along the length 

of the elongate member 132 between the first end 134 and the second end 136. In some embodiments, 

the wall can have a thickness that is approximately between 0.005 inches and 0.05 inches, and/or 

approximately between 0.010 inches and 0.030 inches. As used anywhere herein, "approximately" 

refers to a range of+/- 10% of the value and/or range of values for which "approximately" is used. 

[0042] In some embodiments, the elongate member 132 can be cylindrically shaped, and 

specifically can be circular-cylindrically shaped. In some embodiments, the elongate member 132 

can be dog-bone shaped to facilitate, for example, connection to each of the proximal cap 116 and the 

distal cap 120. In some embodiments, the elongate member 132 can include one or several outward­

extending protuberances that engage with all or portions of a constricting mechanism 141, also 

referred to herein as a tensioning mechanism 141, of the valve 104 to secure a position of all or 

portions of the constricting mechanism 141 with respect to the elongate member 132. In some 
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embodiments, the constricting mechanism 141 can be self-adjusting to seal around tools of different 

sizes extending through the valve 104. 

[0043] The constricting mechanism 141 can, in some embodiments, collapse and seal the 

elongate member 132 via compression and/or constriction, and specifically via constriction with at 

least one filament 150. The constricting mechanism 141 can comprise: an actuator 142 which can be 

a manual actuator such as one or several buttons 144; and the at least one filament 150 that can extend 

at least partially around the elongate member 132. In some embodiments, the use of the constricting 

mechanism 141 can facilitate sealing of the valve around tools or instruments of a wide range of sizes 

and/or diameters, and particularly around tools or instruments that fit through the elongate member 

132. 

[0044] The housing 128 can further include one or several retention features 140. The one or 

several retention features 140 of the housing can engage with and retain all or portions of the 

constricting mechanism 141 of the valve 104. In some embodiments, the one or several retention 

features 140 of the housing 128 can retain the actuator 142 and/or can couple the actuator 142 to the 

housing 128. The actuator 142 can comprise any desired type of actuator including, for example, a 

manual actuator and/or an automated actuator such as, for example, an electromechanical actuator 

including a solenoid-based actuator. In some embodiments, the actuator can comprise one or several 

buttons 144, and specifically, as depicted in Figure 1, the actuator 142 can comprise a first button 

144-A and a second button 144-B. Alternatively, and as depicted in Figure 5, the actuator 142 can 

comprise a single button 144. In such an embodiment, the filament 150 can be coupled to the single 

button 144 and to a portion of the housing 128 such as, for example, to grip portion 500 of the housing 

128 such that the movement of the single button 144 causes the sealing and/or opening of the elongate 

member 132 and of the valve 104. 

[0045] The actuator 142 can be biased towards a configuration such as, for example, biased 

towards the first configuration or biased towards the second configuration. As depicted in Figure 2, 

which shows the constricting mechanism 141 in the first configuration, the actuator 142 can be biased 

towards the first configuration wherein the elongate member 132 is collapsed and/or sealed by a bias 

feature 146. In this first configuration, the buttons 144 can be in a first position, also referred to 

herein as an undepressed position. This bias feature 146 can, as shown in Figure 2, include a first 

spring 148-A configured to bias the first button 144-A towards the first position corresponding to the 
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first configuration of the constricting mechanism 141, and a second spring 148-B configured to bias 

the second button 144-B towards a first position corresponding to the first configuration of the 

constricting mechanism 141. One or both of the first spring 148-A and the second spring 148-B can 

comprise a tension spring, compression spring, a torsion spring, a coil spring, or any other desired 

type of spring. 

[0046] In some embodiments, one or both of the first spring 148-A and the second spring 148-

B can generate sufficient force so as to allow actuation of the actuator 142 with a single hand and so 

as to collapse and seal the elongate member 132 when the constricting mechanism 141 is in the first 

configuration. In some embodiments, one or both of the first spring 148-A and the second spring 

148-B can generate a force of: at least 0.1 pounds, at least 0.2 pounds, at least 0.3 pounds, at least 0.4 

pounds, at least 0.5 pounds, at least 0.6 pounds, at least 0.7 pounds, at least 0.8 pounds, at least 0.9 

pounds, at least 1 pound, at least 1.5 pounds, at least 2 pounds, at least 3 pounds, at least 5 pounds, 

and/or at least 10 pounds and in some embodiments one or both of the first spring 148-A and the 

second spring 148-B can generate a force approximately between: 0.1 and 10 pounds, 0.1 and 5 

pounds, 0.1 and 1.5 pounds, 0.2 and 1 pounds, and/or 0.4 and 0.8 pounds. 

[0047] The constricting mechanism 141 can include at least one filament 150 that extends at 

least partially around the elongate member 132. In some embodiments, the at least one filament 150 

can circumferentially constrict the elongate member 132 to collapse and seal the elongate member 

132 when the constricting mechanism 141 is in the first configuration. The filament can be made 

from a variety of materials including, for example, a polymer, a synthetic, and/or a metal. In some 

embodiments, the filament 150 can be nylon, stainless steel, nitinol, silicone, or the like. In some 

embodiments, the filament can comprise a single strand such as, for example, a monofilament, and in 

some embodiments, the filament can comprise a plurality of strands that can be, for example, twisted, 

woven, grouped, and/or fused to form the filament. In some embodiments, the filament 150 can 

comprise one or several threads, lines, cords, rope, ribbon, flat wire, sheet, or tape. 

[0048] The filament 150 can be coupled to the actuator 142 such that the filament 150 

selectively constricts, collapses, and/or seals the elongate member 132, and specifically the central 

lumen 138 of the elongate member 132 based on the movement and/or position of the actuator 142. 

In some embodiments, the filament 150 can be connected to one or both of the buttons 144-A, 144-B 

such that the filament 150 collapses, constricts, and/or seals the elongate member 132 and specifically 
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the central lumen 138 of the elongate member 132 when the buttons 144-A, 144-B are in the first 

position, and the filament 150 can be connected to one or both of the buttons 144-A, 144-B such that 

the elongate member 132 and specifically the central lumen 138 of the elongate member 132 is open 

and uncollapsed when the buttons 144-A, 144-B are in the second position. In some embodiments in 

which the actuator 142 comprises a single button 144, as depicted in Figure 5, the filament 150 can 

be connected to the button 144 and to the housing 128 such that the filament 150 is tightened when 

the button 144 moves to the first position. 

[0049] In some embodiments, the at least one filament 150 can extend along an axis 152 that 

can be perpendicular to a central axis 154 of the elongate member 132 and/or of the apertures 124, 

126. In some embodiments, the axis 152 of the at least one filament 150 can intersect and be 

perpendicular to the central axis 154 of the elongate member 132 and/or of the apertures 124, 126. In 

some embodiments, the actuator 142, and specifically the buttons 144-A, 144-B can move along this 

axis 152 when moved from the first position to the second position. 

[0050] In Figure 3, an embodiment of the valve 104 with the constricting mechanism 141 in 

the second configuration is shown. As specifically shown, both of the first and second buttons 144-

A, 144-B are in the second position, depressed into the retention features 140 of the housing 128. In 

this second position, the filament 150 is loosened, thereby allowing the expansion of the elongate 

member 132 and the unsealing of the central lumen 138 of the elongate member 132. 

[0051] As further seen in Figure 3, the proximal cap 116 has a proximal end 300 and a distal 

end 302. The proximal cap 116 can include a funnel portion 301 of the proximal aperture 124, which 

funnel portion 301 can facilitate insertion of a tool into the proximal aperture 124. The distal end 302 

of the proximal cap 116 can partially extend into the interior channel 130 of the housing 128. The 

proximal cap 116 can include a mating feature 3 04 that can mate with the proximal end 13 4 of the 

elongate member 132. In some embodiments, the proximal end 134 of the elongate member 132 can 

fit over the mating feature 304 of the proximal cap 116. The proximal end 134 of the elongate member 

132 can be compressed between the mating feature 304 of the elongate member 132 and a portion of 

the interior channel 130 of the housing 128 into which the mating feature 304 is inserted to thereby 

secure the proximal end 134 of the elongate member 132 on the mating feature 304. In some 

embodiments, the proximal end 134 of the elongate member 132 can be further secured on the mating 

feature 304 by a proximal O-ring 306 that can be compressed between the housing 128 and the mating 
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feature 304 of the proximal cap 116 to sealingly couple the elongate member 132 to the proximal cap 

116. 

[0052] The distal cap 120 has a proximal end 308 and a distal end 310. The distal cap can 

include a mating feature 312 located on the proximal end 308 of the distal cap 120, which mating 

feature 312 can mate with the distal end 136 of the elongate member 132. In some embodiments, the 

distal end 136 of the elongate member 132 can fit over the mating feature 312 of the distal cap 123. 

The distal end 136 of the elongate member 132 can be compressed between the mating feature 312 

of the elongate member 132 and a portion of the interior channel 130 of the housing 128 into which 

the mating feature 312 is inserted to thereby secure the distal end 136 of the elongate member 132 on 

the mating feature 312. In some embodiments, the distal end 136 of the elongate member 132 can be 

further secured on the mating feature 312 by a distal O-ring 314 that can be compressed between the 

housing 128 and the mating feature 312 of the proximal cap 116 to sealingly couple the elongate 

member 132 to the distal cap 120. 

[0053] The distal cap 120 can, in some embodiments, further include a side port barb 314 that 

can extend laterally away from the distal cap 120 and specifically away from the distal aperture 126 

of the distal cap 120. The side port barb 314 can define a side port channel 316 that can extend 

through the side port barb 314 and fluidly connect to the distal aperture 126. In some embodiments, 

the side port barb 314 can include a securement feature 318 such as a barb that can secure coupling 

of a hose or tube to the side port barb 314. 

[0054] In some embodiments, the side barb 314 can be used to apply a vacuum to the portions 

of the delivery device 100, and particularly to portions of the delivery device 100 that are distal of the 

axis 152 along which the elongate member 132 seals. This vacuum can be applied to aspirate a 

material through the delivery device 100, and specifically through the catheter 102 of the delivery 

device. This aspirated material can be a biological material including, for example, bodily fluids, 

multi-phase bodily materials that can include, for example, a fluidic portion and at least one solid 

portion, or the like. 

[0055] In some embodiments, due to the narrowing shape of the elongate member 132 when 

the constricting mechanism 141 is in the first configuration, a vacuum applied to the portions of the 

delivery device 100 distal to the axis 152 draws the elongate member 132 towards the first 

configuration and can, in some embodiments, increase the strength, robustness, and/or strength of the 

-14-
165819554.1 



-370-

Attorney Docket No. ll 1552-8016.US07 

seal of the valve 104. This attribute of the valve 104 can provide benefits over other valve designs in 

which a vacuum can compromise the seal of the valve, and thus the ability to draw a vacuum and 

aspirate can be limited. 

[0056] In some embodiments, the valve 104 can further include a reinforcement structure 320 

that can extend along all or portions of the elongate member 132. The reinforcement structure 320 

can facilitate the uniform collapse of the elongate member 132, can prevent the at least one filament 

150 from cutting through and/or tearing the elongate member 132, and can assist in guiding one or 

several tools through the elongate member 132. The reinforcement structure 320 can be tubular, can 

extend along and around the elongate member 132, and can be positioned so as to be between the 

elongate member 132 and the at least one filament 150. 

[0057] The reinforcement structure 320 can include a proximal end 322 and a distal end 324. 

In some embodiments, the reinforcement structure 320 extends along and around the elongate 

member 132, and is positioned such that the proximal end 322 of the reinforcement structure 320 is 

proximate to the first end 134 of the elongate member 132 and the distal end 324 of the reinforcement 

structure 320 is proximate to the second end 136 of the elongate member 132. 

[0058] The reinforcement structure 320 can be coupled to the elongate member 132. In some 

embodiments, the reinforcement structure 320 is coupled to the elongate member 132 along the length 

of the reinforcement structure 320, and in some embodiments, the reinforcement structure 320 is 

coupled to the elongate member 132 and distinct positions along the length of the elongate member 

132 and/or the reinforcement structure 320. In one embodiment, for example, the reinforcement 

structure 320 can be coupled to the elongate member 132 at one or both of the proximal end 322 of 

the reinforcement structure 320 and the distal end 324 of the reinforcement structure 320 and/or at 

one or both of the first end 134 and the second end 136 of the elongate member 132. In some 

embodiments, the reinforcement structure 320 can be coupled to the elongate member 132 via one or 

several other components of the valve 104. In some embodiments, the reinforcement structure 320 

can be coupled to the elongate member 132 via the compression of the reinforcement structure 320 

and the elongate member 132 between the housing 128 and one or both of the proximal 116 and the 

distal 120. 

[0059] In some embodiments, the reinforcement structure 320 can be adhered to the elongate 

member 132 via, for example, an adhesive such as silicone adhesive. In some embodiments, the 
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adhesive can be circumferentially applied to the reinforcement structure 320 and/or the elongate 

member 132 in an adhesive ring that can, for example, a have a length approximately between: 0.010 

inches and 0.5 inches; 0.02 and 0.4 inches; 0.050 inches and 0.0250 inches, or any other or 

intermediate range. 

[0060] In one embodiment, each of the proximal end 322 and the distal end 324 of the 

reinforcement structure 320 can be adhered via an adhesive to the elongate member 132. In such an 

embodiment, the reinforcement structure 320 may be uncoupled to the elongate member 132 at 

positions other than the coupling at one or both of the proximal end 322 and the distal end 324 of the 

reinforcement structure 320, and thus the reinforcement structure 320 is uncoupled to the elongate 

member 132 at a position between the first end 134 and the second end 136 of the elongate member 

134 and/or between the proximal end 322 and the distal end 324 of the reinforcement structure 320. 

[0061] The lack of coupling of the reinforcement structure 320 to the elongate member 132 can 

facilitate and improve the collapse of the elongate member 132 around a tool 400, also referred to 

herein as instrument 400 or device 400, inserted through the valve 104 as shown in Figure 4. The 

tool 400 can be any device inserted through the valve 104 including, for example, one or several 

additional catheters, lines, wires, grippers, punches, cutters, or the like. As seen in Figure 4, the tool 

400 is inserted through the valve 104 and specifically through the elongate member 132 of the valve. 

As shown, the constricting mechanism 141 is in the first configuration and the elongate member 132 

and the central lumen 138 of the elongate member 132 is collapsed around the tool 400, and 

specifically around a shaft 402 of the tool 400 to thereby seal the valve 104 around the tool 400 and 

specifically around the shaft 402 of the tool 400. The constricting mechanism 141 can seal around 

tools 400 that fit through the elongate member 132, regardless of the size of the tool 400. Thus, the 

valve can be used with a wide variety of tools. 

[0062] The reinforcement structure 320 can comprise a variety of designs, shapes, sizes, and 

materials. In some embodiments, the reinforcement structure 320 can be sized and shaped so as to 

receive elongate member 132 and to be positioned between the elongate member 132 and the at least 

one filament 150. In some embodiments, the reinforcement structure 320 can be made from a material 

sufficiently strong to prevent the cutting of the at least one filament 150 through the elongate member 

132. 
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[0063] In some embodiments, the reinforcement structure can comprise a coil or a mesh sheath. 

The mesh sheath can, in some embodiments, comprise a braided mesh. The braided mesh can be 

made from any desired number of wires in any desired configuration. In some embodiments, the 

braided mesh can comprise a 4 wire braided mesh, an 8 wire braided mesh, a 12 wire braided mesh, 

a 16 wire braided mesh, a 20 wire braided mesh, a 24 wire braided mesh, a 32 wire braided mesh, a 

48 wire braided mesh, a 64 wire braided mesh, a 72 wire braided mesh, an 80 wire braided mesh, a 

96 wire braided mesh, or any other or intermediate braided mesh. In some embodiments, the braided 

mesh can comprise: a lxl configuration. In some embodiments, the wire in the braided mesh can be 

any desired material including, for example, a metal wire such as a nitinol wire or a stainless steel 

wire, a polymer wire, or a natural wire. In one embodiment, the braided mesh can comprise a 48 wire 

mesh in a lxl configuration made with a nitinol wire having a diameter of 0.003 inches. 

[0064] With reference now to Figures 6 through 9, different embodiments and/or 

configurations of the filament 150 are shown. The filament 150 can comprise a single filament 150 

having a first end 600 and a second end 602 as shown in Figure 6. The filament 150, and specifically 

which first and second ends 600, 602 can be coupled to the actuator 142 to move the filament 150 

between the first and second configurations or positions and/or from the first configuration or position 

to the second configuration or position. In some embodiments, both of the first end 600 and the 

second end 602 can be coupled to a single button 144, in some embodiments, each of the first end 

600 and the second end 602 can be coupled to different buttons 144, and in some embodiments, one 

of the first end 600 and the second end 602 can be coupled to a button 144 and the other of the first 

end 600 and the second end 602 can be coupled to the housing 128 or other portion of the valve 104. 

[0065] In some embodiments, the filament 150 can comprise multiple filaments, and 

specifically, as shown in Figures 7 through 9, the filament 150 can comprise a first filament 150-A 

and a second filament 150-B. In embodiments in which the filament 150 comprises multiple 

filaments, each of the multiple filaments can have a first end 700 and a second end 702. The first and 

second filaments 150-A, 150-B can be coupled to the actuator 142. In such embodiments, the first 

and second ends 700, 702 can be coupled to the actuator 142 to move the filaments 150-A, 150-B 

between the first and second configurations and/or from the first configuration to the second 

configuration. In some embodiments, both of the first end 700 and the second end 702 of one or more 

of the multiple filaments 150 can be coupled to a single button 144, in some embodiments, each of 
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the first end 700 and the second end 702 of one or more of the multiple filaments 150 can be coupled 

to different buttons 144, and in some embodiments, one of the first end 700 and the second end 702 

of one or more of the multiple filaments 150 can be coupled to one button 144 and the other of the 

first end 700 and the second end 702 of those one or more filaments 150 can be coupled to the housing 

128 or other portion of the valve 104. 

[0066] The filament 150 can be arranged in a variety of configurations. In some embodiments, 

the filament 150 can be configured to form a single loop 604 that can extend around the elongate 

member 132 and/or through which the elongate member 132 can be received as shown in Figure 6, 

and in some embodiments, the filament 150 can be configured to form multiple loops, and specifically 

a first loop 704 and a second loop 706 as shown in Figure 7. The first and second loops 704, 706 can 

each receive the elongate member 132. In some embodiments, a diameter or size of the loop 604, or 

of the loops 704, 706 can decrease when the constricting mechanism 141 is moved from the second 

configuration to the first configuration. 

[0067] In some embodiments, the filament 150 can be configured to form a bight 800, which 

bight 800 can be a single bight or multiple bights. As used herein, a "bight" refers to a U-shaped 

section between the two ends of the filament 150. As depicted in Figures 8 and 9, the bight 800 can 

comprise multiple bights, and specifically a first bight 800-A and a second bight 800-B. In some 

embodiments, the first bight 800-A can extend through the second bight 800-B such that the first and 

second bights 800-A, 800-B interlock, whereas in other embodiments, the first and second bights 800-

A, 800-B can be non-interlocking. Similarly, in embodiments containing the filament 150 having 

multiple loops, one or several of the multiple loops can be interlocking. 

[0068] In some embodiments, the bight 800, and specifically one or both of the first bight 800-

A and the second bight 800-B can be formed around a portion of the elongate member 132 and/or can 

extend around a portion of the elongate member 132. Each bight 800 can define a partially enclosed 

receiving area 808 wherein the elongate member 132 can be received. Thus, the first bight 800-A 

can define a first receiving area 808-A and the second bight 800-B can define a second receiving area 

808-B. 

[0069] As seen in Figures 8 and 9, multiple bights, and specifically the first and the second 

bights 800-A, 800-B can be positioned and oriented such that the first bight 800-A has a first 

orientation or first direction as indicated by arrow 810, and the second bight has a second orientation 
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or second direction as indicated by the arrow 812. In some embodiments, the first orientation is 

different from the second orientation such that the first and second receiving areas 808-A, 808-B 

overlap and define an encircled area 814, also referred to herein as a constricting area 814. The 

elongate member 132 can be received within the encircled area 814. In embodiments in which bights 

800-A, 800-B overlap to define the encircled area 814, the movement of the constricting mechanism 

141 to the first configuration can result in and/or include the first bight 800-A moving in the direction 

indicated by the arrow 810 and/or the second bight 800-B moving in the direction indicated by the 

arrow 812, which movement of the bights 800-A, 800-B decreases the size of the encircled area 814 

and constricts, collapses, and/or seals the elongate member 132 extending through the encircled area 

814. 

[0070] The filament(s) 150 forming the bights 800 can each apply an arcuate line or narrow 

longitudinal zone of pressure to the elongate member 132. If the filament(s) are circular in cross­

section, the zone of pressure can be very small, and can, in some embodiments, be less than the 

diameter or thickness of the filament. In some embodiments, the filaments have a diameter or width 

less than about 2.5mm, less than about 2mm, less than about 1.5mm, less than about 1.25mm, less 

than about Imm, less than about 0.75mm, less than about 0.5mm, and/or less than about 0.25mm. In 

some embodiments, the filaments can have a diameter or width of between about 0.01mm and 2.5mm, 

between about 0.05mm and 2mm, between about 0.1mm and Imm, and/or between about 0.125mm 

and 0.70mm. In some embodiments, the arcuate line or zone of pressure may form two opposing arcs 

and in other embodiments, the arcuate line of pressure may be a singular substantially circular line or 

zone that encircles the elongate member at least once. The longitudinal length of the of the line or 

zone of pressure may be very short compared to other valves known in the art. In some embodiments, 

the longitudinal length of the zone of pressure applied to the elongate member 132 by the filament(s) 

150 may be less than about 2.0mm and in some embodiments less than about 0.5mm. In some 

embodiments, the filament(s) 150 can have any desired cross-sectional shape including, for example, 

a circular cross-section, a rectangular cross-section, an oval cross-section, a square cross-section, a 

polygonal cross-section, a triangular cross-section, or any other desired shape of cross-section. 

[0071] With reference now to Figure 10, a flowchart illustrating one embodiment of a process 

I 000 for sealing a valve I 04 and/or catheter I 02 accessing a body of a patient is shown. The process 

I 000 can be performed using the valve I 04 and/or the delivery system I 00. The process I 000 begins 
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at block 1002, wherein the delivery device 100, and specifically the catheter 102 of the delivery device 

100 is inserted into the body of the patient. In some embodiments, this can include inserting the 

catheter 102 into a portion of the circulator system of the patient such as, for example, a blood vessel 

including an artery or a venous vessel. In some embodiments, the delivery device 100 can be inserted 

into the body of the patient directly through an aperture or incision in the patient, and in some 

embodiments, the delivery device 100 can be inserted into the body of the patient via another catheter 

or device. In some embodiments, the constricting mechanism 141 can be in the first configuration 

while the delivery device 100 and/or the catheter 102 is inserted into the patient's body. 

[0072] After the delivery device 100 is inserted into the body of the patient, the process 1000 

proceeds to block 1004, wherein the constricting mechanism 141 is moved from the first configuration 

to the second configuration. As described above, the central lumen 138 of the elongate member 132 

is unsealed when the constricting mechanism 141 is in the second configuration. In some 

embodiments, the moving of the constricting mechanism 141 from the first configuration to the 

second configuration can include the manipulation of the actuator 142 and/or the control of the 

actuator 142, and specifically the depressing of the one or several buttons 144 to move the filament 

150 from the first position to the second position to allow the expansion and opening of the central 

lumen 138 of the elongate member 132. 

[0073] After the constricting mechanism 141 is moved from the first configuration to the 

second configuration, the process 1000 proceeds to block 1006, wherein the tool 400, and specifically 

the shaft 402 of the tool 400 is advanced through the delivery device 100 and specifically through the 

valve 104 until a first end of the tool reaches a desired position within the body of the patient. In 

some embodiments, a portion of the shaft 402 can be positioned within the central lumen 138 of the 

elongate member 132 after the advancing of the tool 400 through the delivery device 100. In some 

embodiments, after the tool 400 is advanced through the delivery device 100, the desired procedure 

can be performed with the tool. 

[0074] After the tool 400 is advanced through the delivery device 100, or while the tool 400 is 

being advanced through the delivery device 100, the process 1000 proceeds to block 1008, wherein 

the constricting mechanism 141 is returned to the first configuration. In some embodiments, the 

returning of the constricting mechanism 141 to the first configuration can include the release of the 

one or several buttons 144 and/or the control of the actuator 142 to reconfigure the constricting 
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mechanism 141 to the first configuration. In some embodiments, the return of the constricting 

mechanism 141 to the first configuration can result in the collapse and/or sealing of the elongate 

member 132 and specifically the central lumen 138 of the elongate member 132 around the tool 400 

and specifically around the shaft 402 of the tool 400. The return of the constricting mechanism 141 

to the first configuration, or the movement of the constricting mechanism 141 to the first configuration 

can include the decreasing of the size and/or diameter of one or several loops formed by the filament 

150 and/or the movement of one or several bights 800 such as, for example, the movement of the first 

bight 800-A in the first direction indicated by arrow 810 and the movement of the second bight 800-

B in the second direction indicated by arrow 812 to reduce the size of the constricting area 814. In 

some embodiments, after the constricting mechanism is returned to the first configuration, the desired 

procedure can be performed with the tool. 

[0075] After the constricting mechanism is returned to the first configuration, the process 1000 

proceeds to block 1010, wherein the tool 400, and specifically the shaft 402 of the tool 400 is retracted 

from the delivery device 100, and more specifically from the valve 104. In some embodiments, the 

valve 104 can remain sealed during the retracing of the tool 400 and/ or the shaft 402 of the tool. In 

some embodiments, the valve 104 remains sealed during the retracting of the tool 400 and/or the 

retracting of the shaft 402 of the tool 400 as the constricting mechanism 141 can remain in the first 

configuration during the retracing of the tool 400 and/or the shaft 402 of the tool 400. 

[0076] In some embodiments, the constricting mechanism 141 can be moved to the second 

configuration to allow the retraction of the tool 400 and/or the shaft 402 of the tool 400 from the valve 

104, and the constricting mechanism 141 can be returned to the first configuration when the tool 400 

and/or the shaft 402 of the tool 400 is removed from the valve 104. In some embodiments, the 

retraction of the tool 400 and/or shaft 402 of the tool 400 from the valve 104 can be performed with 

the constricting mechanism 141 left in the first configuration. In some embodiments, the constricting 

mechanism 141 can be moved to the second configuration, and then returned to the first configuration 

via the manipulation and/or control of the actuator 142, which manipulation and/or control of the 

actuator 142 can include the depressing of the one or several buttons 144 to move the constricting 

mechanism 141 to the second configuration, and the release of the one or several buttons 144 to return 

the constricting mechanism 141 to the first configuration. In some embodiments, if the procedure is 
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complete, the delivery device 100 can then be removed from the body of the patient, and any incision 

created for the procedure can be closed. 

[0077] With reference now to Figure 11, a side view of one embodiment of a thrombectomy 

system 1100 including the delivery device 100 and a thrombus extraction device 1102 is shown. In 

some embodiments, the thrombectomy system 1100 can be used to access a blood vessel 1104 to treat 

and/or extract a thrombus 1106 from the blood vessel 1104. The thrombus extraction device 1102 

can include a self-expanding coring element 206 and expandable cylindrical portion 208. In some 

embodiments, and as shown in Figure 11, the thrombus extraction device 1102 can be the tool 400 

that can extend through the valve 104, and in some embodiments, the valve 104 can be a part of the 

thrombus extraction device 1102. Further details of thrombectomy systems, thrombus extraction 

devices, and methods of using the same are disclosed in: U.S. Application No. 15/268,296, filed 

September 16, 2016, and entitled "INTRAVASCULAR TREATMENT OF VASCULAR 

OCCLUSION AND ASSOCIATED DEVICES, SYSTEMS, AND METHODS"; U.S. Application 

No. 15/498,320, filed April 26, 2017, and entitled "DEVICES AND METHODS FOR TREATING 

VASCULAR OCCLUSION"; and U.S. Application No. 15/466,740, filed on March 22, 2017, and 

entitled "DEVICE AND METHOD FOR TREATING VASCULAR OCCLUSION", the entirety of 

each of which is hereby incorporated by reference herein. 

[0078] With reference now to Figure 12, a side-section view of another embodiment of the 

hemostasis valve 104 having two piece caps 116, 120 is shown. The valve 104 can include a housing 

128 defining an interior channel 130 through which the tubular member 132 can extend. The valve 

104 can include the proximal cap 116 and the distal cap 120. In some embodiments, the proximal 

cap 116 can comprise a two piece cap and can include a proximal exterior member 1200 and a 

proximal channel member 1202. In some embodiments, the distal cap 120 can comprise a two-piece 

cap and can include a distal exterior member 1204 and a distal channel member 1206. In some 

embodiments, this coupling between the proximal exterior member 1200 and the proximal channel 

member 1202 and/or the coupling between the distal exterior member 1204 and the distal channel 

member 1206 can be a sealed coupling so as to prevent the leakage of material including fluid or gas 

between the respective ones of the proximal exterior member 1200 and the proximal channel member 

1202 and/or the distal exterior member 1204 and the distal channel member 1206. In some 

embodiments, this sealing coupling can be achieved and/or maintained via a seal such as an O-ring 
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1208 that can be positioned between the proximal exterior member 1200 and the proximal channel 

member 1202 and/or between the distal exterior member 1204 and the distal channel member 1206. 

[0079] In some embodiments, the proximal exterior member 1200 can be coupled, and in some 

embodiments, rotatingly coupled to the proximal channel member 1202 in a manner to allow the 

rotation of the proximal exterior member 1200 without rotating the proximal channel member 1202. 

Similarly, in some embodiments, the distal exterior member 1204 can be rotatingly coupled to the 

distal channel member 1206 in a manner to allow the rotation of the distal exterior member 1204 

without the rotating of the distal channel member 1206. In some such embodiments, the channel 

members 1202, 1206 can be non-rotatable with respect to the housing 128 and/or the tubular member 

132, and one or both of the exterior members 1200, 1204 can be rotatable with respect to the housing 

128 and/ or the tubular member 13 2. In such an embodiment, the maintaining of the rotational position 

of the channel members 1202, 1206 with respect to the housing 128 and/or the tubular member 132 

can prevent the twisting of the tubular member 132 which can result in the sealing of the tubular 

member 132 regardless of the configuration of the constructing mechanism 141. 

[0080] The exterior members 1200, 1204 can comprise a variety of shapes and sizes and can 

include a variety of features. In some embodiments, one or both of the exterior members 1200, 1204 

can be coupled to, for example, a shaft similar to the shaft 106 shown in figure 1. In some 

embodiments, for example, the distal exterior member 1204 can be coupled to a shaft 106, including, 

for example, can be non-detachably coupled to the shaft 106. In some embodiments, one or both of 

the exterior members can include one or several features configured to facilitate coupling with the 

valve 104. These one or several features can include, for example, one or several male or female: 

connectors; couplers; attachment mechanisms; or the like. In some embodiments, these one or several 

features can facilitate use of the valve with other existing components, instruments, tools, or the like. 

In some embodiments, for example, one or both of the exterior members 1200, 1204 can comprise 

either a male or female luer fitting, and specifically as shown in Figure 12, the distal exterior member 

1204 can comprise a male luer fitting 1210. 

[0081] Several aspects of the present technology are set forth in the following examples. 
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1. A hemostatic valve for sealing a medical device, the hemostatic valve comprising: 

an elongate member having a first end, a second end, and a central lumen extending 

therebetween, wherein the elongate member is pliable; 

a reinforcement structure extending along at least a portion of the elongate member, wherein 

the reinforcement structure is coupled to the elongate member; and 

an active tensioning mechanism coupled to the elongate member, wherein the tensioning 

mechanism is moveable between a first configuration wherein the central lumen is 

constricted and sealed and a second configuration wherein the central lumen is open. 

2. The hemostatic valve of example 1, wherein the elongate member compnses a 

compliant polymer tube. 

3. The hemostatic valve of example 1 or 2, wherein the tensioning mechanism comprises 

at least one filament extending at least partially around the elongate member. 

4. The hemostatic valve of example 3, wherein the reinforcement structure is positioned 

between the at least one filament and the elongate member. 

5. The hemostatic valve of example 4, wherein the reinforcement structure comprises a 

braided mesh. 

6. The hemostatic valve of example 4 or 5, wherein the reinforcement structure is coupled 

to the elongate member at a position proximate to the first end of the elongate member and at a 

position proximate to the second end of the elongate member. 

7. The hemostatic valve of example 6, wherein the reinforcement structure is not coupled 

to the elongate member at a position between the first end of the elongate member and the second end 

of the elongate member. 

8. The hemostatic valve of any one of examples 3-7, wherein the tensioning mechanism 

comprises an actuator coupled to the at least one filament, wherein the actuator is moveable to control 
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movement of the at least one filament from a first position wherein the central lumen is constricted 

and sealed to a second position wherein the central lumen is open, wherein the at least one filament 

is in the first position when the tensioning mechanism is in the first configuration. 

9. The hemostatic valve of example 8, wherein the actuator is biased towards the first 

position. 

10. The hemostatic valve of example 8 or 9, wherein the actuator is biased toward the 

second position. 

11. The hemostatic valve of any one of examples 8-10, wherein the actuator comprises a 

manual actuator. 

12. The hemostatic valve of any one of examples 8-11, wherein the at least one filament 

forms a loop around the elongate member. 

13. The hemostatic valve of any one of examples 8-12, wherein the at least one filament 

forms a bight around a portion of the elongate member. 

14. The hemostatic valve of any one of examples 8-13, wherein the at least one filament 

comprises a first filament and a second filament, wherein each of the first filament and the second 

filament are coupled to the actuator, and wherein the first filament and the second filament are 

moveable from the first position to the second position. 

15. The hemostatic valve of example 14, wherein each of the first filament and the second 

filament form a loop around the elongate member. 

16. The hemostatic valve of example 14 or 15, wherein the first filament forms a first bight 

around a first portion of the elongate member, and wherein the second filament forms a second bight 

around a second portion of the elongate member. 
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17. The hemostatic valve of example 16, wherein the first bight extends through the 

second bight. 

18. The hemostatic valve of any one of examples 1-17, further comprising a shell defining 

a first aperture and a second aperture, wherein the elongate member extends from the first aperture to 

the second aperture and fluidly couples the first aperture and the second aperture. 

19. The hemostatic valve of any one of examples 1-18, wherein the tensioning mechanism 

is self-adjustable to seal around tools of different sizes extending through the hemostatic valve. 

20. The hemostatic valve of any one of examples 1-19, wherein the central lumen 

comprises a single lumen. 

21. The hemostatic valve of any one of examples 1-20, wherein the central lumen 

comprises a plurality of lumens. 

22. A delivery system for intravascular access of a blood vessel within a patient's body, 

the delivery system comprising: 

a catheter having a first end, a second end, and a catheter lumen extending therebetween; 

a hemostatic valve coupled to the first end of the catheter, the hemostatic valve comprising: 

a tubular member having a first end, a second end, and a central lumen extending 

therebetween, wherein the central lumen of the tubular member is fluidly 

coupled with the catheter lumen; and 

an active tensioning mechanism coupled to the tubular member, the tensioning 

mechanism moveable between a first configuration wherein the tensioning 

mechanism constricts on the central lumen and the central lumen is sealed and 

a second configuration wherein the central lumen is open. 

23. The delivery system of example 22, wherein the hemostatic valve further comprises a 

reinforcement structure extending along at least a portion of the tubular member. 
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24. The delivery system of example 22 or 23, wherein the reinforcement structure is 

located between the tensioning mechanism and the tubular member. 

25. The delivery system of example 24, wherein the reinforcement structure comprises a 

braided mesh. 

26. The delivery system of example 24 or 25, wherein the reinforcement structure is 

coupled to the tubular member at a position proximate to the first end of the tubular member and at a 

position proximate to the second end of the tubular member. 

27. The delivery system of example 26, wherein the reinforcement structure is adhered to 

the tubular member at the first end of the tubular member and at the second end of the tubular member. 

28. The delivery system of example 27, wherein the reinforcement structure is uncoupled 

to the tubular member between the first end of the tubular member and the second end of the tubular 

member. 

29. The delivery system of any one of examples 22-28, wherein the tensioning mechanism 

comprises at least one filament extending at least partially around the tubular member. 

30. The delivery system of example 29, wherein the tensioning mechanism comprises an 

actuator coupled to the at least one filament, wherein moving the tensioning mechanism from the first 

configuration to the second configuration comprises moving the actuator and the thereto coupled at 

least one filament from a first position to a second position, wherein the filament constricts and seals 

the central lumen of the tubular member when the filament is in the first position. 

31. The delivery system of example 30, wherein the actuator comprises a manual actuator. 

32. The delivery system of example 31, wherein the actuator comprises a pair of opposing 

and depressable buttons, wherein the buttons are biased towards an undepressed position. 
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33. The delivery system of example 31 or 32, wherein the central lumen is sealed when 

the buttons are in the undepressed position. 

34. The delivery system of any one of examples 30-33, wherein the filament comprises a 

monofilament. 

35. The delivery system of any one of examples 30-34, wherein the filament comprises at 

least one of: a polymer filament; or a metallic filament. 

36. The delivery system of any one of examples 22-35, wherein the catheter comprises a 

thrombus extraction device. 

3 7. A method of sealing a delivery device accessing a blood vessel of a patient, the method 

compnsmg: 

inserting the delivery device comprising a catheter and a hemostatic valve into the blood 

vessel of the patient, the catheter having a first end, a second end, and a catheter lumen 

extending therethrough, and the hemostatic valve coupled to the first end and having 

a tubular member defining a central lumen fluidly coupled with the catheter lumen and 

a tensioning mechanism coupled with the tubular member, wherein the tensioning 

mechanism collapses and seals the central lumen in a first configuration and thereby 

seals access to the blood vessel; 

moving the tensioning mechanism of the hemostatic valve to a second configuration, wherein 

the central lumen is open and access to the blood vessel is unsealed when the 

tensioning mechanism is in the second configuration; 

advancing a shaft of a tool through the delivery device until a first end of the tool reaches a 

desired position within the blood vessel of the patient and a portion of the shaft is 

positioned within the central lumen of the tubular member; and 

returning the tensioning mechanism of the hemostatic valve to the first configuration such that 

the tubular member collapses on the shaft of the tool and seals around the shaft of the 

tool. 
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38. The method of example 37, further comprising retracting the shaft of the tool from the 

delivery device. 

39. The method of example 38, wherein the tensioning mechanism is maintained in the 

first configuration during and after the retracting of the shaft of the tool from the delivery device. 

40. The method of example 38 or 39, wherein the tensioning mechanism is moved to the 

second configuration during the retracting of the shaft of the tool from the delivery device, and 

wherein the tensioning mechanism is returned to the first configuration after the shaft of the tool is 

retracted from the delivery device. 

41. The method of any one of examples 37-40, wherein the tensioning mechanism 

comprises at least one filament extending at least partially around the tubular member, wherein the at 

least one filament collapses the tubular member when the tensioning mechanism is in the first 

configuration. 

42. The method of example 41, wherein the at least one filament circumferentially 

constricts the tubular member to collapse the tubular member when the tensioning mechanism is in 

the first configuration. 

43. The method of example 41 or 42, wherein the hemostatic valve compnses a 

reinforcement structure located between the at least one filament and the tubular member. 

44. The method of any one of examples 41-43, wherein the at least one filament forms a 

loop around the elongate member, and wherein moving the tensioning mechanism from the second 

configuration to the first configuration reduces a size of the loop to thereby constrict the tubular 

member within the loop. 

45. The method of any one of examples 41-44, wherein the filament forms at least one 

bight around a portion of the elongate member. 
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46. The method of example 45, wherein the filament comprises a first filament and a 

second filament, and wherein the at least one bight comprises a first bight oriented in a first direction 

and formed by the first filament and a second bight oriented in a second direction and formed by the 

second filament, wherein the first and second bights overlap to encircle a portion of the tubular 

member within an constricting area. 

47. The method of example 46, wherein moving the tensioning mechanism from the 

second configuration to the first configuration comprises moving the first bight in the first direction 

and the second bight in the direction to reduce the size of the constricting area and collapse and seal 

the central lumen of the tubular member. 

48. The method of any one of examples 37-47, wherein the tensioning mechanism 

comprises an actuator, and wherein moving the tensioning mechanism to the second configuration 

comprises manipulating the actuator. 

49. The method of any one of examples 37-48, further comprising applying a vacuum to 

the delivery device to aspirate material through the catheter, wherein the central lumen remains sealed 

during the aspiration. 

50. The method of any one of examples 37-49, wherein the tool comprises a thrombus 

extraction device. 

51. A hemostatic valve for sealing a medical device, the hemostatic valve comprising: 

an elongate member having a first end, a second end, and a central lumen comprising a 

plurality of lumens extending therebetween, wherein the elongate member is pliable; 

and 

an active tensioning mechanism coupled to the elongate member, wherein the tensioning 

mechanism is moveable between a first configuration wherein the central lumen is 

constricted and sealed and a second configuration wherein the central lumen is open. 
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[0082] Other variations are within the spirit of the present invention. Thus, while the invention 

is susceptible to various modifications and alternative constructions, certain illustrated embodiments 

thereof are shown in the drawings and have been described above in detail. It should be understood, 

however, that there is no intention to limit the invention to the specific form or forms disclosed, but 

on the contrary, the intention is to cover all modifications, alternative constructions, and equivalents 

falling within the spirit and scope of the invention, as defined in the appended claims. 

[0083] In the previous description, various embodiments of the present invention are described. 

For purposes of explanation, specific configurations and details are set forth in order to provide a 

thorough understanding of the embodiments. However, it will also be apparent to one skilled in the 

art that the present invention may be practiced without the specific details. Furthermore, well-known 

features may be omitted or simplified in order not to obscure the embodiment being described. 

[0084] The use of the terms "a" and "an" and "the" and similar referents in the context of 

describing the invention (especially in the context of the following claims) are to be construed to 

cover both the singular and the plural, unless otherwise indicated herein or clearly contradicted by 

context. The terms "comprising," "having," "including," and "containing" are to be construed as 

open-ended terms (i.e., meaning "including, but not limited to,") unless otherwise noted. The term 

"connected" is to be construed as partly or wholly contained within, attached to, or joined together, 

even if there is something intervening. Recitation of ranges of values herein are merely intended to 

serve as a shorthand method of referring individually to each separate value falling within the range, 

unless otherwise indicated herein, and each separate value is incorporated into the specification as if 

it were individually recited herein. All methods described herein can be performed in any suitable 

order unless otherwise indicated herein or otherwise clearly contradicted by context. The use of any 

and all examples, or exemplary language (e.g., "such as") provided herein, is intended merely to better 

illuminate embodiments of the invention and does not pose a limitation on the scope of the invention 

unless otherwise claimed. No language in the specification should be construed as indicating any 

non-claimed element as essential to the practice of the invention. 

[0085] Preferred embodiments of this invention are described herein, including the best mode 

known to the inventors for carrying out the invention. Variations of those preferred embodiments 

may become apparent to those of ordinary skill in the art upon reading the foregoing description. The 

inventors expect skilled artisans to employ such variations as appropriate, and the inventors intend 
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for the invention to be practiced otherwise than as specifically described herein. Accordingly, this 

invention includes all modifications and equivalents of the subject matter recited in the claims 

appended hereto as permitted by applicable law. Moreover, any combination of the above-described 

elements in all possible variations thereof is encompassed by the invention unless otherwise indicated 

herein or otherwise clearly contradicted by context. 

[0086] All references, including publications, patent applications, and patents, cited herein are 

hereby incorporated by reference to the same extent as if each reference were individually and 

specifically indicated to be incorporated by reference and were set forth in its entirety herein. 
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WHAT IS CLAIMED IS: 

1. A valve assembly, comprising: 

a tubular member defining a lumen; 

a first filament extending in a first loop around the tubular member, wherein the first filament 

is flexible; 

a second filament extending in a second loop around the tubular member, wherein the second 

filament is flexible; 

a pair of actuators movable from a first position to a second position, wherein-

the first filament includes a first portion operably acted upon by a first one of the 

actuators and a second portion operably acted upon by a second one of the 

actuators; 

the second filament includes a first portion operably acted upon by the first one of the 

actuators and a second portion operably acted upon by the second one of the 

actuators; 

in the first position, the actuators are positioned to tension the first filament and the 

second filament thereby decreasing a dimension of the first loop and a 

dimension of the second loop to constrict the lumen of the tubular member; 

in the second position, the actuators are positioned to loosen the first filament and the 

second filament thereby permitting the tubular member to expand against the 

first loop and the second loop to increase the dimension of the first loop and 

the dimension of the second loop to at least partially open the lumen of the 

tubular member; and 

the actuators are biased to the first position. 

2. The valve assembly of claim I wherein the first loop extends completely around the 

tubular member, and wherein the second loop extends completely around the tubular member. 

3. The valve assembly of claim I wherein the first portion of the first filament is a first 

end portion of the first filament, wherein the second portion of the first filament is a second end 

portion of the first filament, wherein the first portion of the second filament is a first end portion of 
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the second filament, and wherein the second portion of the second filament is a second end portion 

of the second filament. 

4. The valve assembly of claim 3 wherein the first end portion of first filament is directly 

attached to the first one of the actuators, wherein the second end portion of the first filament is directly 

attached to the second one of the actuators, wherein the first end portion of the second filament is 

directly attached to the first one of the actuators, and wherein the second end portion of the second 

filament is directly attached to the second one of the actuators. 

5. The valve assembly of claim I wherein the tubular member extends along a 

longitudinal axis, and wherein the first loop is proximate to the second loop along the longitudinal 

axis. 

6. The valve assembly of claim I wherein the first filament and the second filament each 

comprise a plurality of strands woven together. 

7. The valve assembly of claim I wherein the tubular member is elastically deformable. 

8. The valve assembly of claim I wherein the tubular member is configured to resiliently 

expand. 

9. The valve assembly of claim 1, further comprising a rigid housing, wherein the tubular 

member, the first filament, and the second filament are positioned within the housing, and wherein 

the actuators are movably coupled to the housing. 

I 0. The valve assembly of claim I wherein the actuators are depressed toward one another 

in the second position, and wherein the actuators are moved away from one another in the first 

position. 
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11. The valve assembly of claim 1 wherein, in the second position, the tubular member 

has a diameter of at least 14 French. 

12. The valve assembly of claim 1 wherein, in the second position, the tubular member 

has a diameter of at least 16 French. 

13. The valve assembly of claim 1 wherein, in the second position, the tubular member 

has a diameter of at least 20 French. 

14. The valve assembly of claim 1 wherein, in the second position, the tubular member 

has a diameter of at least 24 French. 

15. A valve assembly, comprising: 

a tubular member defining a lumen, wherein the tubular member is elastically deformable 

from a first position in which the lumen is constricted to a second position in which 

the lumen is at least partially open; 

a first actuator; 

a second actuator; 

a first filament configured in a first loop completely around the tubular member and having a 

first portion extending from the first loop toward the first actuator and a second portion 

extending from the first loop toward the second actuator; and 

a second filament configured in a second loop completely around the tubular member and 

having a first portion extending from the second loop toward the first actuator and a 

second portion extending from the second loop toward the second actuator; 

wherein-

165819554.1 

the first actuator and the second actuator are biased away from one another to 

elastically deform the tubular member to the first position by (a) increasing a 

tension in the first filament to decrease a dimension of the first loop and (b) 

increasing a tension in the second filament to decrease a dimension of the 

second loop; and 
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the first actuator and the second actuator are movable toward one another to permit the 

tubular member to return to the second position by (a) decreasing the tension 

in the first filament and (b) decreasing the tension in the second filament. 

16. The valve assembly of claim 15 wherein the first actuator and the second actuator each 

comprise a button. 

17. The valve assembly of claim 15 wherein the first filament is flexible, and wherein the 

second filament is flexible. 

18. The valve assembly of claim 15 wherein the first portion of first filament is directly 

attached to the first actuator, wherein the second portion of the first filament is directly attached to 

the second actuator, wherein the first portion of the second filament is directly attached to the first 

actuator, and wherein the second portion of the second filament is directly attached to the second 

actuator. 

19. The valve assembly of claim 15 wherein the tubular member extends along a 

longitudinal axis, wherein the first portion of the first filament extends toward the first actuator along 

a first axis extending generally orthogonal to the longitudinal axis proximate the tubular member, 

wherein the second portion of the first filament extends toward the second actuator along a second 

axis extending generally orthogonal to the longitudinal axis proximate the tubular member, wherein 

the first portion of the second filament extends toward the first actuator along a third axis extending 

generally orthogonal to the longitudinal axis proximate the tubular member, wherein the second 

portion of the second filament extends toward the second actuator along a fourth axis extending 

generally orthogonal to the longitudinal axis proximate the tubular member, wherein the second axis 

is positioned between the first axis and the fourth axis, and wherein the fourth axis is positioned 

between the second axis and the third axis. 

20. The valve assembly of claim 15 wherein, in the second position, the tubular member 

has a diameter of at least 16 French. 
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21. The valve assembly of claim 15 wherein, in the second position, the tubular member 

has a diameter of at least 20 French. 

22. The valve assembly of claim 15 wherein, in the second position, the tubular member 

has a diameter of at least 24 French. 

23. A valve assembly, comprising: 

a tubular member defining a lumen; 

a first filament extending in a first loop around the tubular member; 

a second filament extending in a second loop around the tubular member; and 

a pair of actuators biased to circumferentially constrict the first loop and the second loop to 

elastically deform the tubular member to a first position in which the lumen is 

constricted, wherein at least one the actuators is movable to decrease a level of tension 

in the first filament and a level of tension in the second filament to permit the tubular 

member to expand against the first loop and the second loop to a second position in 

which the lumen of the tubular member is at least partially open. 

24. The valve assembly of claim 23 wherein the actuators each comprise a button. 

25. The valve assembly of claim 23 wherein the first filament includes a first portion 

operably coupled to a first one of the actuators and a second portion operably coupled to a second one 

of the actuators, and wherein the second filament includes a first portion operably coupled to the first 

one of the actuators and a second portion operably coupled to the second one of the actuators. 

26. The valve assembly of claim 25 wherein the first portion of first filament is directly 

attached to the first one of the actuators, wherein the second portion of the first filament is directly 

attached to the second one of the actuators, wherein the first portion of the second filament is directly 

attached to the first one of the actuators, and wherein the second portion of the second filament is 

directly attached to the second one of the actuators. 
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27. The valve assembly of claim 23 wherein the first filament is flexible, and wherein the 

second filament is flexible. 

28. The valve assembly of claim 23 wherein, in the second position, the tubular member 

has a diameter of at least 16 French. 

29. The valve assembly of claim 23 wherein, in the second position, the tubular member 

has a diameter of at least 20 French. 

30. The valve assembly of claim 23 wherein, in the second position, the tubular member 

has a diameter of at least 24 French. 
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ABSTRACT OF THE DISCLOSURE 

Devices, systems, and methods for sealing medical devices, particularly during 

intravascular access, are disclosed herein. Some aspects relate to a hemostatic valve for sealing a 

wide range of medical devices, such as catheters, wires, embolectomy systems. The valve can include 

an elongate member having a first end, a second end, and a central lumen extending therebetween. A 

reinforcement structure extends along at least a portion of the elongate member and is coupled to the 

elongate member. A shell defining a first aperture and a second aperture may be included, which first 

and second apertures can be fluidly coupled by the elongate member. A tensioning mechanism is 

coupled to the shell and to the elongate member, the tensioning mechanism can be moveable between 

a first configuration wherein the tensioning mechanism is collapsed and the central lumen is sealed 

and a second configuration wherein the central lumen is open. 
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