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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

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/598,482 03/07/2024 Benjamin E. Merritt 111552.8016.US07 3249
25096 7590 10/08/2024 | YR, |
PERKINS COIE LLP - SEA General
PATENT-SEA VU, QUYNH-NHU HOANG
P.O. BOX 1247
SEATTLE, WA 98111-1247 | ART UNIT | eapernvMBER |
3783
| NOTIFICATION DATE | DELIVERY MODE |
10/08/2024 ELECTRONIC

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

Imperative Care v. Inari Medic:
US Patent 12,109,384

PTOL-90A (Rev. 04/07 .
(Rev- 0407 Imperative Care Ex. 1002




APPLICATION NO. ISSUE DATE PATENT NO.

18/598,482 08-Oct-2024 12109384

PERKINS COIE LLP - SEA General
PATENT-SEA

P.O. BOX 1247

SEATTLE, WA 98111-1247

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/598,482 10/08/2024 12109384 111552.8016.US07 3249
25096 7590 09/18/2024
PERKINS COIE LLP - SEA General
PATENT-SEA
P.O. BOX 1247

SEATTLE, WA 98111-1247

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)



INVENTORC(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 PATENT 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)



PART B - FEE(S) TRANSMITTAL

¢

Complete and send this form, together with the applicable fee(s), by mail or fax, or via EFS-Webh.
By mail, send to: Mail Stop ISSUE FEE By fax. send to: (571)273-2885
Commniissioner tor Patents
P Box 1450
Alexandria, VA 22313-1450

INSTRUCTIONS: ‘Thisform shoufdbeused for transmitiing theISSUE FEE and PUBLICATION FEE (ifrequired). Blocks 1 through 5 should becompieted where appropriate.
All farther correspondence will be mailed to the current correspo ress as indicated unless correctad below or directed otherwise in Block 1, by (2} specifying a new
cotrespondence address; and/or (b)indicating aseparate “ FEE ADDRESS” tor naintenance fe potifications. Because electvonic patest issuance may oceur shortly afier

isswe {ee payment, any desired continuing application should preferably be filed prior to payment of this issue fee tn order notte jeopardize copendency.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Bleck 1 ©ov any change of address) Note: A certificate of nriling can only be used oy domestic ywilings of the

25008 Feo(s) Transmittal. This certificate cannot beused for any other accompanying
: : papers. Each additional paper, such as an assignnent or Hrmal drawing, must

Perkins Coie LLP have its own certificate of muiling or transmission.

P.O. Box 1247 Certificate of Mziling or Transmission

PATENT - BEA {hercby certify that this () Transmittal is oemg deposited with the United

Seattle. WA 98111-1247 States Fostal Service with sufficient post class mail in an envelops

b 5

addressed to the Mail Stop ISSUE FE ransmitied o the

us USPTO via FFS-Web or by facsimile ¢ the date below,
JiYou 1G Anderson {Typed or printed nane)
LAY oung Anderson/ (Signature)

2024-00-09 (Date)

APPLICATION NG FILING DATE FIRST NAMED INVENTCOR ATTORNEY DOCKET NG CONFIRMATION NO

18/508,482 Mar7, 2024 Benjamin E. Merritt 111552.80186.U807 3249

rrnmmon: HEMOSTASIS VAi_VES AND METHODS OF USE

APPLN. TYPE EINT STATUS

LICS

1ON FRE DUR PREV. PATL [BSUR FEE TOTAL FEE(S) DUE CATE DUE

UTILITY LARGE

0 0 1200 2024-10-28

HHAMMER ART UNIT CLASS-SUBCLASS

Quynh-Nhu Hoang Vu 3783 604167030

1. Change of corres pondence address or indication of“Fee 2. For printing on the patentfont page, list

Address” (37 CFR 1.363) \ Perkins Coie LLP

(1) The names of up to 3 registered patent attorneys or

i:} Change of comespondence address (or Change of agents OR, altematively,
Correspondence Address Hrm P T/ SB/122) attached. (2) The na of a single fum (having as » member & 2.
registered attorney ov agent) and the names ofup 16 2
E:} Foe Address” indication (or “Feo Address” Indication brm registered patent attornevs or agenis. Hno name is
PTO/ATA/4T 0or PTO/SB/47; Rev 03-09 or more recent) tisted, no name will be printed. 3.

atiached. Useof a memer Numbes is required,

3. ASSBIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print ortype)

PLEASE NOTE: Usless ap assignee isidentified below, no assignes data will appear on the patent. an assignes is jdentifie d below, the document suist have been
previcusly recordsd, or fited forvecordation, as set forth tn 37 CFR 3.11 and 37 CFR 3.81(a). Completion ofthis o is NOT a substitute for iling an assignment.

{AYNAME OF ASSIGNEE (B) RESIDENCE: (CITY and STA'TE or COUNTRY)
inari Medical, Inc. irving, CA

Please check the appropriste assignee category or categoties (willnot be printed onthe patent): {:} Tndividual . Corpotation or ofher private group entity [:} Government

4a. Fees Submitted: Issue Fee i:} Publicationfes (ifrequired)

4. Method of Payment (Please first reapply any p

siowsly paid fee shown above):
y
Electronic Payuent via Patent Center oy EFS-Web E‘“S Enclosed check i:} Non-slectronic paywent by credit card (Attach Hraa PTO-2038)

85

The Director is hereby authorized to charge the required fe{s), any deficiency, or credit any overpayvuent to Deposit Account No. j’o 06

5. Change of Entity Status {fomstaius indicated above)

{:] Applicani certifying micro entity status. See 37 CTR 1.29. NOTE: Absent avalid Certification ofMicro Entity Status {see s PTO/SB/15A and 15B), issue fe
payment in the wicro entity amount will not be accepted at the risk ofapplication abandonwent.

E:} Applicant asserting smull entity status. See 37 CFR 1.27. NOTE: I the application was previously under micrs entity status, checking this box will be taken as
anotification ofloss ofentitlement to micro entity status.

E:} Applicant changing to regular undiscounted £e status. NOTE: Checking this box will be taken as a notification ofloss ofentitlenent to small or micro sntity
status, as applicable.

NOTE: This form must be signed tn accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirenents and cettifications.

Authorized Signature  /Matthew 3. Williams/ Date 2024-080-09
Typed or printed nane fAgtthew S. Willlams Registration No. 77 518
PTOL-8S Part B (33-23) Approved for use through 03/31/2023 OMB (651-3033 11.5. Patent and Tradewark Ciice; U.S. DEPARTMENT OF COMMERCE

5.



OMB Clearance and PRA Burden Statementfor PTOL-85 Part B

The Paperwork Reduction Act (PRA} of 1995 requires Federal agendesto obtain Office of Management and Budget approval beforerequesting
most types of information from the public. When OMB approves an agency requestio collect information from the public, OMB {i } provides a

valid OMB Control Number and expiration date for the agency to display on the instrument that will be usedto collect the information and {ii}

requires the agency to inform the public aboutthe OMB Control :'\iumb r's tegal significancein accordance with 5 CFR1320. 5ih}.

The information collected by BTOL-85 Part Bis required by 37 CFR1.311. The information is required to obtain or retaina benefit by the public
which is tofile {and by the USPTO to processyan application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is
estimated to take 30 minutesto complete, including gathering, preparing, and submitting the completed application form to th e USPTO. Time will
vary depending upon the individual case. Any comments on the amount oftime you require to complete this form and/or suggastions for
reducing this burden, should be sent to the Chiefinformation Officer, U.5. Patent and Trademark Office, U.S. Department ofCommaerce, P.O. Box
1454, Alexandria, Virginia 22313-1450, DO NOT SEND FEES OR COMPLETED FORNMS TO THIS ADDRESS. SEND TCOr Commissioner for Patents, P.O.
Box 1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a collection of
information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Actof 1974 {P.L. 93-579}reguires that you be given certain information in connection with your submission of the attached form
related to a patent application or patent. Accordingly, pursuantto the requirements of the Act, please be advised that: {1} the general authority
for the collection ofthis information is 35 U.S.C. 2{b{2}; {2} furnishing of the information solicited is voluntary; and (3} the principal purpose for
which the information is used by the U.S. Patent and Trademark Office is to process and/or examine your subm ission related to a patent
application or patent. Ifyou do not furnish the reguested information, the U.S. Patent and Trademark Office may not be able to processand/or
examine your submission, whichmay result intermination of proceedings or abandonment ofthe application or expiration ofthe patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of information Act {5 U.5.C. 582}
and the Privacy Act {5 U.5.C 552a). Records from this system of records may be disdlosed to the Departmentof Justice to dete rmine
whether disclosure ofthese recordsis required by the Freedom of Information Act.

2. Arecordfromthis system of records may be disciosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disdlosures to opposing counselin the courseof settiement negotiations.

3. Avecordinthis systemofrecords may be disclosed, as a routine use, to a Member ofCongress submi hmg a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to th e subject
matter ofthe record,

4.  Avecordinthis system ofrecords may be disdosed, as a routine use, to a contractor of the Agency having need for the informationin
order to perform a contract. R-e “‘-s«r\tscﬁ:rﬁm mationshall be re uuireed to comply with the requirements of the Privacy Act 01874, as
amended, pursuant to 5 U.5.C. 552a{m).

5. Avrecordrelatedtoan :ntpmatlma! Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as

a routine use, to the International Bureau ofthe World Inteliectual Property Qrganization, pursuant to the Patent Cooperation Treaty.

Arecordin this system of records may be discosed, as a routine use, to another federal agency for purposes of National Sec urity review

{35 U.S.C. 181)and for review pursuant to the Atomic Energy Act {42 U.S.C. 218{c}}.

7. Arvecordfromthis system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her d esignee,

during aninspection ofrecords conducted by GSA as part ofthat agency’s responsibility to recommend improvementsin records

management practices and programs, under authority of44 U.S.C. 2804 and 2906. Such disclosureshali be madein accordancewith the

GSA regulations governing inspection of records for this purpose, and any other relevant {i.e., GSA or Commerce}directive. Such

disclosure shall not be used to make determinations about individuals,

Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the applic ation pursuant

to35 U.5.C. 122{b)or issuance ofa patent pursuant to 35 U.5.C. 151, Further, a record may be disclosed, subject to the limitatio ns of 37

CFR 1.14, as a routine use, to the publicifthe recordwas filed in an application which became abandoned or in which th e proceedings

were terminated and which application isreferenced by either a published application, an application open to public inspection oran

issued patent.

9.  Avrecordfrom this system ofrecords may be disclosed, as a routine use, to a Federal, State, or local law enforcementagency, ifthe
USPTO becomes aware ofa violation or potentialviclation of iaw or reguiation.

[4)]
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/598,482 09/09/2024 11:35:30 AM Z ET 111552.8016.US07

Title of Invention
HEMOSTASIS VALVES AND METHODS OF USE

Application Information

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

CONFIRMATION # 3249 FILED BY  JiYoung Anderson
PATENT CENTER # 67093710 FILING DATE 03/07/2024
CUSTOMER # 25096 FIRST NAMED  Benjamin E. Merritt
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Matthew Williams
ADDRESS
Documents TOTAL DOCUMENTS: 2

SIZE
DOCUMENT PAGES DESCRIPTION (KB)

2024.9.9 Comments -

111552.8016.US07.pdf 2 Miscellaneous Incoming Letter 85 KB

2024.9.9 Issue Fee
Transmittal 2 Issue Fee Payment (PTO-85B) 238 KB
111552.8016.US07.pdf

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

AEEE9D94B0B76D74B8A4515F71650C03DF6A1C63D0E6G682BD
24ED287F69423214F4051DD1687A1BD5450591D6622AD79EQ09
43AF0C9477F4D8FE61BCOE021DB951

2024.9.9 Comments -
111552.8016.US07.pdf
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Page 2 of 2

5BFD6500EDO3E4CC28816ACB373E02ECBBE486F95C606B9F
135CBCCF828BC371CES74A85EE115A9C57A84865D7672A432
B7130A0D0OFCB57323806A492A845BBB

2024.9.9 Issue Fee Transmittal
111552.8016.US07.pdf

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.



Docket No.: 111552.8016.US07
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

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

Application No.: 18/598,482 Confirmation No.: 3249
Filed: March 7, 2024 Art Unit: 3783

For: HEMOSTASIS VALVES AND METHODS OF Examiner: Quynh-Nhu Hoang Vu
USE

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.

168774993.1



Application No.: 18/598,482 Docket No.: 111552.8016.US07
Comments on Statement of Reasons for Allowance

Dated: September 9, 2024 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

168774993.1
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/598,482 09/09/2024 11:35:30 AM Z ET 111552.8016.US07

Title of Invention
HEMOSTASIS VALVES AND METHODS OF USE

Application Information

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

CONFIRMATION # 3249 FILED BY  JiYoung Anderson
PATENT CENTER # 67093710 AUTHORIZED BY  Matthew Williams
CUSTOMER # 25096 FILING DATE 03/07/2024
CORRESPONDENCE - FIRST NAMED  Benjamin E. Merritt

ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /5111 E202499B36269104 JiYoung Anderson
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
1501 UTILITY ISSUE FEE 1200.00 1 1200.00
TOTAL
AMOUNT: $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 thffiling Receipt, in due course.



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

| EXAMINER |
25096 7590 07/26/2024
PERKINS COIE LLP - SEA General VU, QUYNH-NHU HOANG
PATENT-SEA
PO BOX 1247 | ART UNIT | PAPER NUMBER |
SEATTLE, WA 98111-1247 3783
DATE MAILED: 07/26/2024

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

18/598,482 03/07/2024 Benjamin E. Merritt 111552.8016.US07 3249

TITLE OF INVENTION: HEMOSTASIS VALVES AND METHODS OF USE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. 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.

II. 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 B is 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. Al 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.

Page1 ]30f 3
PTOL-85 (Rev. 11/23)



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 1 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 1, 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.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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.

25096 7590 07/26/2024 Certificate of Mailing or Transmission
PERKINS COIE LLP - SEA General 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
PATENT-SEA addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
P.O. BOX 1247 USPTO via the USPTO patent electronic filing system or by facsimile to (571)
SEATTLE, WA 98111-1247 273-2885, on the date below.

(Typed or printed name)

(Signature)
(Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

18/598.482 03/07/2024 Benjamin E. Merritt 111552.8016.US07 3249
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Application/Control Number: 18/598,482 Page 2
Art Unit: 3783

DETAILED ACTION
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
EXAMINER'S AMENDMENT
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 I-Ill, 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 II-1ll 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 Page 3
Art Unit: 3783

Reasons for Allowance

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

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.
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Application/Control Number: 18/598,482 Page 4
Art Unit: 3783

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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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:

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, 10C) to a second
position (Fig. 9A-9B, 10A-10B); 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
& 10C; 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; 10A-10B.

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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Application/Control Number: 18/598,482 Page 6
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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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[] That each item of information contained in the information disclosure statement was first cited in any communication from
a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the information
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[] That no item of information contained in the information disclosure statement was cited in a communication from a foreign
patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification after making
reasonable inquiry, no item of information contained in the information disclosure statement was known to any individual
designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure statement. See 37
CFR 1.97(e) (2).

[] See attached certification statement.
[ Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
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representation that. (i) a search has been made; (ii) additional information that may be material to the examination of this
application does not exist; (iii) the information, protocols, results and the like reported by third parties are accurate or enabling;
or (iv) the cited information is, or is considered to be, material to patentability. In addition, Applicant does not admit that any
enclosed item of information constitutes prior art to the subject invention and specifically reserves the right to demonstrate
that any such reference is not prior art.
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and (reinforcement) and
(tensioning adj
mechanism)
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16/117519 and
pressure
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FPRS; EPO;

USPAT
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("10004531"|"10045790
""10335186"|"1034257
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7""10098651"|"200100
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111648"["20020120277
""20020147458"["2002
0156457"("2003011487
5""20030125663"|"200
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050038468"["20050119
668"["20050283186"|"2
0060047286""2006010
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05"["20110060212"|"20
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806"["20110213290"|"2
0110213403""2011022
4707""20110251629""
20110264133"["201200
89216"|"20120101480"]
"20120101510"["20120
143239""20120165919
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60"|"20150133990"|"20
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708"|"5873866"|"58738
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9"["5972019"["5974938"
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6692504"|"6699260"|"6
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0222"["7004954"|"7036
707"["7041084"|"70525
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["7232432"|"7244243""
7285126""7306618"|"7
320698"["7323002"|"73
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4"["7905896"["7938809"
'7938820"|"7967790"|"
7976511""7993302"|"7
993363"|"8043313"|"80
52640"|"8066757"|"807
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62""8118829"|"819749
3""8246641"["8261648"
"8267897").PN.
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526"|"8568432"|"85742
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6791"|"8828044"|"8833
224"|"8845621"|"88522
05""8852226"|"893231
9"["8939991"["8945143"
"8945172"|"8968330"|"
8992504"|"9005172"['9
101382"["9149609"|"91
61766"["9204887"|"925
9237"]"9283066"|"9408
620"|"9439664"["94397
51""9456834"|"946303
6"["9526864"["9526865"
|"9566424"|"9579116"|"
9616213"|"9636206"|"9
700332""9717519"|"97
44024"|"9757137"|"984
4386"["9844387"|"9999
493"|"RE43902").PN.
L10 1 "16117519" (US-PGPUB; USPAT; |OR ON ON 2020/06/10
FPRS; EPO; JPO) 01:37 PM
L11 3268 (A61B17/3207).CPC. (US-PGPUB; USPAT; |OR ON ON 2020/06/10
and (@ad<"20170906") |FPRS; EPO; JPO) 02:05 PM
L12 4894 (A61M39/06 OR (US-PGPUB; USPAT; |OR ON ON 2020/06/10
AB1M2039/062 OR FPRS; EPO; JPO) 02:11 PM
AB1M2039/0673 OR
A61M39/0613).CPC.
and (@ad<"20170906")
L13 3470 L12 and (seal or valve) |(US-PGPUB; USPAT; [OR ON ON 2020/06/10
FPRS; EPO; JPO) 02:11 PM
L14 2235 L12 and (seal) (US-PGPUB; USPAT; |OR ON ON 2020/06/10
FPRS; EPO; JPO) 02:11 PM
L15 270 L12 and (seal) and (US-PGPUB; USPAT; |OR ON ON 2020/06/10
(reinforc$5) FPRS; EPO; JPO) 02:11 PM
L16 2795 L12 and (valve) (US-PGPUB; USPAT; |OR ON ON 2020/06/10
FPRS; EPO; JPO) 02:43 PM
L17 0 L12 and (hemostic adj |(US-PGPUB; USPAT; [OR ON ON 2020/06/10
valve) FPRS; EPO; JPO) 02:43 PM
L18 411 L12 and (hemostatic adj | (US-PGPUB; USPAT; [OR ON ON 2020/06/10
valve) FPRS; EPO; JPO) 02:43 PM
L19 1 ("7172580").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/06/10
FPRS; EPO; JPO) 02:52 PM
L22 115 ("20010042927" | (US-PGPUB; USPAT; |OR ON ON 2020/06/10
"20020026207" | USOCR) 05:51 PM
"20020156432" |
"20030195541" |
"20040059297" |
"20040106942" |
"20040111060" |
"20040162531" |
"20040215209" |
"20040230161" |
"20040260244" |
"20050033342" |
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"20050065543" |
"20050070943" |

"20050077688" |

"20050077689" |

"20050107816" |

"20050131349" |

"20050251191" |

"20050288622" |

"20050288634" |

"20060211992" |

"20060217665" |

"20060229654" |

"20060229655" |

"20070088277" |

"20070185453" |

"20070255218" |

"20080249475" |

"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" |
"5ABTT62" | "5474539" |
"5ATB4T5" | "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" |
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"6702787" | "7169130" |
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"7390317" |
"7731694").PN. OR
("8137318").URPN.
L23 255 ("0729423" | "3086797" [(US-PGPUB; USPAT; |OR ON ON 2020/06/10
| "3197173" | "3438607" |USOCR) 05:57 PM
| "3920215" | "3977400"
| "4149535" | "4231400"
| "4243034" | "4324239"
| "4378013" | "4473369"
| "4496348" | "4634421"
| "4723550" | "4786028"
| "4839471" | "4960259"
| "4978341" |
"5009643").PN. OR
("5127626").URPN.
L24 2 ("20120138832").PN.  [(US-PGPUB; USPAT; |OR OFF OFF 2020/06/10
FPRS; EPO; JPO) 06:00 PM
L25 2 16/117519 and (US-PGPUB; USPAT; [OR ON ON 2020/06/10
(pressure with different) |FPRS; EPO; JPO) 06:25 PM
L26 1 16/117519 and (US-PGPUB; USPAT; [OR ON ON 2020/06/10
(vacuum adj pressure) |FPRS; EPO; JPO) 06:27 PM
L27 2 16/117519 and (US-PGPUB; USPAT; [OR ON ON 2020/06/10
(vacuum) FPRS; EPO; JPO) 06:27 PM
L28 1 16/117519 and (US-PGPUB; USPAT; [OR ON ON 2020/06/10
(filament) FPRS; EPO; JPO) 07:46 PM
L29 1 ("20150305859").PN.  [(US-PGPUB; USPAT; |OR OFF OFF 2020/06/10
FPRS; EPO; JPO) 07:57 PM
L30 2 16/117519 and vacuum |(US-PGPUB; USPAT; |OR ON ON 2020/06/11
FPRS; EPO; JPO) 10:02 AM
L31 1 ("20120310166").PN.  [(US-PGPUB; USPAT; |OR OFF OFF 2020/06/11
FPRS; EPO; JPO) 10:54 AM
L32 1 ("7172580").PN. (US-PGPUB; USPAT; [OR OFF OFF 2020/06/11
FPRS; EPO; JPO) 10:59 AM
L33 14 (compliant adj polymer) [(US-PGPUB; USPAT; |OR ON ON 2020/06/11
with (silicon adj rubber) |FPRS; EPO; JPO) 11:13 AM
L34 57 (compliant adj polymer) [(US-PGPUB; USPAT; |OR ON ON 2020/06/11
with (silicone adj FPRS; EPO; JPO) 11:14 AM
rubber)
L35 57 L34 not L33 (US-PGPUB; USPAT; [OR ON ON 2020/06/11
FPRS; EPO; JPO) 11:14 AM
L36 179 ((benjamin near Merritt) [(US-PGPUB; USPAT; |OR ON ON 2020/06/11
or (John near Thress) |FPRS; EPO; JPO) 02:17 PM
or (Paul near
Lubock)).in. and valve
L37 2 L36 and (reinforcement) [ (US-PGPUB; USPAT; |OR ON ON 2020/06/11
and (filament) FPRS; EPO; JPO) 02:18 PM
L38 4 L36 and (reinforcement) [ (US-PGPUB; USPAT; |OR ON ON 2020/06/11
and (tension$4) FPRS; EPO; JPO) 02:18 PM
L39 1 16/117519 and uniform |(US-PGPUB; USPAT; |OR ON ON 2020/11/19
FPRS; EPO; JPO) 01:13 PM
L40 1 ("20180193043").PN.  [(US-PGPUB; USPAT; |OR OFF OFF 2020/11/19
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FPRS; EPO; JPO) 01:16 PM
L41 1114 (hemostatic adj valve) |(US-PGPUB; USPAT; |OR ON ON 2020/11/19
and (filament or thread |FPRS; EPO; JPO) 04:38 PM
or string) and (bias or
spring)
L42 943 L41 and (US-PGPUB; USPAT; |OR ON ON 2020/11/19
(@ad<"20170906") FPRS; EPO; JPO) 04:38 PM
L43 1305 ((pinch adj valve) or (US-PGPUB; USPAT; |OR ON ON 2020/11/19
(hemestatic with seal)) |FPRS; EPO; JPO) 04:59 PM
and (filament or thread
or string) and (bias or
spring) and
(@ad<"20170906")
L44 1304 L43 not L42 (US-PGPUB; USPAT; |OR ON ON 2020/11/19
FPRS; EPO; JPO) 05:00 PM
L45 4 ("3830462" | (US-PGPUB; USPAT; |OR ON ON 2020/11/19
"7168444").PN. OR USOCR) 05:12 PM
("7775501").URPN.
L46 37 ("10098651"|"10238406 | (US-PGPUB; USPAT) |OR ON ON 2020/11/19
""20010051810"|"2002 06:55 PM
0156457""2003011673
1"]"20040039412"|"200
40199202"["200502831
86"|"20060247500"|"20
080262528"|"20080300
466"["20090281525"["2
0110144592"|"2012005
9356"|"20130092012"|"
20140276403"|"201501
33990"|"20150305859"|
"20170037548""20170
058623"|"20170233908
""20180105963"|"2018
0296240""2018034433
9""20180361116"|"201
90046219"|"201900704
01""2846179"|"389216
1"]"4034642""'4287808"
|"4523738"["'4551862"|"
4978341"|"56360417"["8
715314"|"9844387").PN
L52 2 ("20190046219").PN. (US-PGPUB; USPAT; |OR OFF OFF 2021/02/05
FPRS; EPO; JPO) 10:36 AM
L53 3 (("20140371779") or (US-PGPUB; USPAT; |OR OFF OFF 2021/02/05
("20180064454").PN. |FPRS; EPO; JPO) 10:38 AM
L54 2 ("11000682").pn. (US-PGPUB; USPAT; |OR ON ON 2022/05/22
FIT (AU, AP, AT, CA, 06:33 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)
L55 333 ("2846179" | "3088363" |(US-PGPUB; USPAT; |OR ON ON 2022/05/22
| "3197173" | "3435826" [USOCR) 06:34 PM
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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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| "7993302" | "7993363"
| "8043313" | "8052640"
| "8066757" | "8070791"
| "8075510" | "8088140"
| "8100935" | "8109962"
| "8118829" | "8197493"
| "8246641" | "8261648"
| "8267897" | "8298257"
| "8317748" | "8337450"
| "RE43902" |
"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" |
"10045790" |
"10098651" |
"10238406" |
"10335186" |
"10342571" |
"10349960" |
"20010004699" |
"20010041909" |
"20010051810" |
"20020111648" |
"20020120277" |
"20020147458" |
"20020156457" |
"20030114875" |
"20030116731" |
"20030125663" |
"20030135230" |
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"20030153973" |
"20040039412" |
"20040073243" |
"20040199202" |
"20050038468" |
"20050119668" |
"20050283186" |
"20060047286" |
"20060100662" |
"20060247500" |
"20060253145" |
"20060282111" |
"20070038225" |
"20070112374" |
"20070118165" |
"20070161963" |
"20070179513" |
"20070191866" |
"20070198028" |
"20070208361" |
"20070208367" |
"20070213753" |
"20070255252" |
"20080015541" |
"20080088055" |
"20080157017" |
"20080167678" |
"20080228209" |
"20080234722" |
"20080262528" |
"20080269798" |
"20080300466" |
"20090018566" |
"20090054918" |
"20090062841" |
"20090160112" |
"20090163846" |
"20090182362" |
"20090281525" |
"20090292307" |
"20100087850" |
"20100114113" |
"20100121312" |
"20100204712" |
"20100249815" |
"20100318178" |
"20110054405" |
"20110060212" |
"20110144592" |
"20110152993" |
"20110190806" |
"20110213290" |
"20110213403" |
"20110224707" |
"20110245807" |
"20110251629" |
"20110264133" |
"20110319917" |
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"20120059356" |
"20120089216" |
"20120101480" |
"20120101510" |
"20120138832" |
"20120143239" |
"20120165919" |
"20120179181" |
"20120232655" |
"20120271231" |
"20120310166" |
"20130092012" |
"20130184703" |
"20140005713" |
"20140025048" |
"20140276403" |
"20140371779" |
"20150018860" |
"20150133990" |
"20150196744" |
"20150238207" |
"20150265299" |
"20150305756" |
"20150305859" |
"20150352325" |
"20150360001" |
"20150374391" |
"20160113666" |
"20160143721" |
"20160262790" |
"20160277276" |
"20170037548" |
"20170058623" |
"20170105745" |
"20170112513" |
"20170112514" |
"20170189041" |
"20170233908" |
"20170265878" |
"20170325839" |
"20180064454" |
"20180092652" |
"20180105963" |
"20180125512" |
"20180193043" |
"20180256178" |
"20180296240" |
"20180344339" |
"20180361116" |
"20190000492" |
"20190046219" |
"20190070401" |
"20190150959" |

"20190231373").pn.
AND (PGPB | USPT |

USOC).dbnm.
L56 3 16/117519 AND (US-PGPUB; USPAT; |OR ON ON 2022/05/22
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(constricting ADJ FPRS; EPO; JPO) 07:06 PM
mechanism)
L57 21 ("1100682").pn. (US-PGPUB; USPAT; |OR ON ON 2022/08/05
FIT (AU, AP, AT, CA, 04:00 PM
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 ON 2022/08/05
FIT (AU, AP, AT, CA, 04:01 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)
L59 0 ("201403717779").pn. (US-PGPUB; USPAT; |OR ON ON 2022/08/05
FIT (AU, AP, AT, CA, 05:26 PM
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 ON 2022/08/05
FIT (AU, AP, AT, CA, 05:26 PM
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 ON 2022/08/05
| "3197173" | "3435826" |USOCR) 05:28 PM
| "3892161" | "3923065"
| "4030503" | "4034642"
| "4287808" | "4393872"
| "4523738" | "4551862"
| "4650466" | "4873978"
| "4883458" | "4890611"
| "4960259" | "4978341"
| "5011488" | "5059178"
| "56102415" | "5127626"
| "5129910" | "5192286"
| "5192290" | "5360417"
| "6370653" | "5476450"
| "5490859" | "56591137"
| "56746758" | "5749858"
| "6766191" | "5782817"
| "5827229" | "5827304"
| "5868708" | "5873866"
| "56873882" | "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" |

"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" |
"10045790" |
"10098651" |
"10238406" |
"10335186" |
"10342571" |
"10349960" |
"20010004699" |
"20010041909" |
"20010051810" |
"20020111648" |
"20020120277" |
"20020147458" |
"20020156457" |
"20030114875" |
"20030116731" |
"20030125663" |
"20030135230" |
"20030153973" |
"20040039412" |
"20040073243" |
"20040199202" |
"20050038468" |
"20050119668" |
"20050283186" |
"20060047286" |
"20060100662" |
"20060247500" |
"20060253145" |
"20060282111" |
"20070038225" |
"20070112374" |
"20070118165" |
"20070161963" |
"20070179513" |
"20070191866" |
"20070198028" |
"20070208361" |
"20070208367" |
"20070213753" |
"20070255252" |
"20080015541" |
"20080088055" |
"20080157017" |
"20080167678" |
"20080228209" |
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"20080234722" |
"20080262528" |
"20080269798" |
"20080300466" |
"20090018566" |
"20090054918" |
"20090062841" |
"20090160112" |
"20090163846" |
"20090182362" |
"20090281525" |
"20090292307" |
"20100087850" |
"20100114113" |
"20100121312" |
"20100204712" |
"20100249815" |
"20100318178" |
"20110054405" |
"20110060212" |
"20110144592" |
"20110152993" |
"20110190806" |
"20110213290" |
"20110213403" |
"20110224707" |
"20110245807" |
"20110251629" |
"20110264133" |
"20110319917" |
"20120059356" |
"20120089216" |
"20120101480" |
"20120101510" |
"20120138832" |
"20120143239" |
"20120165919" |
"20120179181" |
"20120232655" |
"20120271231" |
"20120310166" |
"20130092012" |
"20130184703" |
"20140005713" |
"20140025048" |
"20140276403" |
"20140371779" |
"20150018860" |
"20150133990" |
"20150196744" |
"20150238207" |
"20150265299" |
"20150305756" |
"20150305859" |
"20150352325" |
"20150360001" |
"20150374391" |
"20160113666" |
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"20160143721" |
"20160262790" |
"20160277276" |
"20170037548" |
"20170058623" |
"20170105745" |
"20170112513" |
"20170112514" |
"20170189041" |
"20170233908" |
"20170265878" |
"20170325839" |
"20180064454" |
"20180092652" |
"20180105963" |
"20180125512" |
"20180193043" |
"20180256178" |
"20180296240" |
"20180344339" |
"20180361116" |
"20190000492" |
"20190046219" |
"20190070401" |
"20190150959" |
"20190231373").pn.
AND (PGPB | USPT |
USOC).dbnm.

L62 105 ("1170208" | "1741526" |(US-PGPUB; USPAT; [OR ON ON 2022/08/05
| "2217718" | "2269401" |USOCR) 05:29 PM
| "3675657" | "4118805"
| "4256094" | "4399809"
| "4401107").pn. OR
("4551862").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L63 19 ("2003/0116731").urpn. |(US-PGPUB; USPAT; [OR ON ON 2022/08/05
AND (PGPB |USPT| |USOCR) 05:43 PM
USOC).dbnm.
L64 1 17/705189 (US-PGPUB; USPAT; |OR ON ON 2022/08/08
FIT (AU, AP, AT, CA, 11:02 AM
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 ON 2022/08/08
FIT (AU, AP, AT, CA, 01:12 PM
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 ON 2022/08/08
FIT (AU, AP, AT, CA, 01:22 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
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FPRS; EPO; JPO)
L67 5183 ( (A61M2039/062 OR (US-PGPUB; USPAT; |OR ON ON 2022/08/08
AB1M2039/0673 OR FIT (AP, AT, AU, CA, 01:55 PM
A61M39/0613).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 ON 2022/08/08
seal) FIT (AP, AT, AU, CA, 01:55 PM
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 ON 2022/08/08
thread OR filament) FIT (AP, AT, AU, CA, 01:55 PM
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 ON 2022/08/08
actuator) FIT (AP, AT, AU, CA, 01:56 PM
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 ON 2022/08/08
FIT (AU, AP, AT, CA, 02:04 PM
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 ON 2022/08/08
F16K7/08 OR FIT (AU, AP, AT, CA, 02:05 PM
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 ON 2022/08/08
actuator) FIT (AU, AP, AT, CA, 02:05 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)
L75 24 ("3383131" | "4094492" |(US-PGPUB; USPAT; [OR ON ON 2022/08/08
| "4540411" | "4570898" |USOCR) 02:08 PM
| "56112324" | "5211370"
| "56582165" | "56814026"
| "6270053" | "6450989"
| "6475135" | "7914492"
| "7981086" | "8079973"
| "8132783" | "8900168"
| "20040015177" |
"20050131344" |
"20070118021" |
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"20070161956" |
"20110022063" |
"20140012235" |
"20140330309").pn. OR
("10183159").urpn.
AND (PGPB | USPT |

USOC).dbnm.
L76 250 ("20010004699" OR (US-PGPUB; USPAT) [OR ON ON 2022/08/08
"20010041909" OR 02:18 PM

"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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"20060155305" OR
"20060173525" OR
"20060195137" OR
"20060200221" OR
"20060224177" OR
"20060229645" OR
"20060247500" OR
"20060253145" OR
"20060276874" 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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"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" OR
"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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"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" OR
"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" OR
"20160113663" OR
"20160113664" OR
"20160113665" OR
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"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
"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" OR
"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

(US-PGPUB; USPAT)

OR

ON

ON

2022/08/08
02:18 PM
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"20210186541").pn.

L78 1263 ((Benjamin NEAR (US-PGPUB; USPAT; |OR ON ON 2022/08/08
Merritt) OR (John FIT (AU, AP, AT, CA, 02:19 PM
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 ON 2022/08/08
filament) FIT (AU, AP, AT, CA, 02:19 PM

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 ON 2022/08/11
FIT (AP, AT, AU, CA, 12:16 PM
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 ON 2022/08/11
FIT (AU, AP, AT, CA, 12:17 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)

L83 25 ("1840967" | "1977504" |(US-PGPUB; USPAT; [OR ON ON 2022/08/11
| "2434835" | "2846179" |USOCR) 12:48 PM
| "3329396" | "3572627"
| "3897039" | "3994472"
| "4007904" | "4095805"
| "4310139" | "4372026"
| "4447037" | "4449719"
| "4452421" | "4458876"
| "56116017" | "5273108"
| "7845648" |
"20140174754") .pn. OR
("10648268").urpn.

AND (PGPB | USPT |

USOC).dbnm.

L84 1 17/705189 (US-PGPUB; USPAT; |OR ON ON 2022/08/11

FIT (AU, AP, AT, CA, 01:58 PM
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 ON 2022/08/30
OR slidable OR FIT (AU, AP, AT, CA, 09:42 AM
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 ON 2022/08/30
FIT (AU, AP, AT, CA, 09:43 AM
CH, CN, DD, DE, EA,
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EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)

L87

("11000682").pn.

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

OR

ON

ON

2022/08/30
10:02 AM

L88

17/705189

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

OR

ON

ON

2022/11/07
10:32 AM

L89

("2016100252").pn.

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

OR

ON

ON

2022/11/07
10:49 AM

L90

("20160100252").pn.

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

OR

ON

ON

2022/11/07
10:50 AM

L91

"20160100252"

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

OR

ON

ON

2022/11/07
10:51 AM

L92

28

"2016100252"

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

OR

ON

ON

2022/11/07
10:51 AM

L93

52

(Pattok NEAR Greg).in.

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

OR

ON

ON

2022/11/07
10:52 AM

L94

92

"2012009675"

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

OR

ON

ON

2022/11/07
10:54 AM

L95

1524

("10004531"|"10010335
""10016266"|"1002875
9""10045790"|"100986

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,

OR

ON

ON

2022/11/07
10:56 AM
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51""10130385"|"10226
263"["10238406"["1027
1864"|"10327883"|"103
35186"|"10342571""10
349960"|"10383644"|"1
0524811""10588655""
10695159""10709471"|
"10799331"["10912577"
"11000682"["1 1058445
""11058451""1114757
1""11154314""200100
04699"|"20010041909"|
"20010051810"["20020
022858"["20020022859
""20020026211"["2002
0032455"["2002004945
2"["20020095161"|"200
20095171"["200201116
48""20020120277"["20
020147458"["20020151
918"["20020156457"|"2
0020161392""2002016
9474""20020173819""
20020188276"["200300
83693"|"20030100919"]
"20030114875""20030
116731"["20030125663
""20030135230"("2003
0135258"("2003015387
3""20030153973"|"200
30168068"|"200301768
84""20030191516"|"20
030208224"["20030216
774""20040039412"|"2
0040068288"|"2004007
3243"["20040098033"|"
20040122359"|"200401
33232"["20040138525"]
"20040138692"["20040
167567"["20040199201
"["20040199202"|"2004
0260344"["2004026727
2"["20050033172"|"200
50038468"|"200500550
47"]"20050085769"["20
050085826"["20050085
846"["20050085849"|"2
0050119668""2005017
7132""20050187570"]"
20050283 165"["200502
83166"|"20050283186"|
"20060020286"["20060
042786"["20060047286
""20060074401"["2006
0089533"["2006010066
2"["20060155305"|"200
60173525""200601951
37""20060200221"|"20

EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)
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060224177"["20060229
645"["20060247500"|"2
0060253145""2006027
6874""20060282111"|"
20060293696"["200700
38225""20070093744"|
"20070112374""20070
118165"["20070149996
""20070161963"["2007
0179513""2007019186
6""20070198028"|"200
70208361"|"200702083
687""20070213753"|"20
070213765"["20070255
252""20070288054"|"2
0080015541""2008008
8055""20080157017"|"
20080167678"|"200801
83136"|"20080228209"|
"20080234722"["20080
262528"["20080269798
""20080300466"["2009
0018566"["2009005491
8""20090062841"|"200
90069828"|"200900764
17""20090160112"["20
090163846"["20090182
362"["20090192495"|"2
0090281525""2009029
2307"["20090299393"|"
20100016837"["201000
30256"|"20100042136"]
"20100087844"["20100
087850""20100114113
""20100121312"["2010
0137846""2010019015
6""20100204712"["201
00249815"|"201002682
64""20100318178"|"20
110034987"["20110054
405""20110060212"|"2
0110118817""2011012
5181"["20110144592""
20110152823"|"201101
52993""20110160742"|
"20110160763""20110
190806""20110196414
""20110213290"["2011
0213403"["2011022470
7""20110245807"|"201
10251629""201102641
33""20110265681"|"20
110288529"["20110288
572"["20110319917"|"2
0120059309""2012005
9356""20120083824" "
20120083868"["201200
89216"|"20120101480"]
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"20120101510"["20120
138832"["20120143239
""20120165919"["2012
0179181""2012019727
7""20120232655""201
20271105""201202712
31""20120277788"|"20
120310166"["20130030
460""20130046332"|"2
0130066348""2013009
2012"["20130096571"]"
20130102996"|"201301
16708""20130116721"|
"20130126559"["20130
144326""20130165871
""20130184703"["2013
0197454""2013019756
7""20130226196"["201
30289608"|"201303175
89""20130345739"|"20
140005712"["20140005
713"["20140005715"]"2
0140005717""2014002
5048"["20140031856"|"
20140046 133"["201400
46243""20140121672"]
"20140155830"["20140
155908"["20140155980
""20140180397"|"2014
0188143""2014023621
9""20140243882"["201
40257253"|"201402764
03"["20140303658"|"20
140318354""20140324
091"["20140330286"|"2
0140336691"["2014034
3593"["20140364896"|"
20140371779"["201500
05781"|"20150005792"|
"20150018859"["20150
018860"["20150018929
""20150025555"["2015
0032144"["2015005990
8""20150088190"|"201
50127035""201501339
90""20150150672"|"20
150164523""20150164
666"["20150190155"|"2
0150190156""2015019
6380""20150196744""
20150209058"["201502
09165"|"20150238207"
"20150250578"["20150
265299"["20150305756
""20150305859"["2015
0352325"["2015036000
1""20150374391"["201
60008014"|"201600222
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93""20160058540"|"20
160074627"["20160106
448""20160106449"|"2
0160113663"["2016011
3664"["20160113665""
20160113666"|"201601
43721""20160151605"]
"20160206344"["20160
228134"["20160262790
""20160287276"["2016
0367285"["2017001456
0"["20170037548"|"201
70042571""201700499
42""20170058623"["20
170079672"["20170086
864"["20170100142"|"2
0170105743""2017010
5745""20170112513"]"
20170112514"|"201701
89041""20170233908"|
"20170265878"["20170
303939"["20170303942
""20170303947"["2017
0303948"["2017032583
9""20170348014""201
80042624""201800426
26"["20180064453"["20
180064454"["20180070
968"["20180092652"|"2
0180105963""2018012
5512"["20180193043""
20180236205"|"201802
56178"|"20180296240"]
"20180344339"["20180
361116"["20190000492
""20190046219"["2019
0070401""2019011724
4""20190133622"|"201
90133623""201901336
24""20190133625""20
190133626"["20190133
627"["20190150959"|"2
0190231373""2019032
1071""20190336148"|"
20200046368"|"202001
13412"("20210113224"|
"20210186541"["20210
290925"["20210330344
""20210378694"["2022
0000505"["2022000050
6""20220000507"|"202
20015798"|"202200228
98"["20220039815"|"20
220125451""20220160
381"["20220160382"|"2
0220160383"["2022021
1992"|"20220240959"|"
2846179""2955592"|"3
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088363"["3197173"|"34
35826"|"3515137"|"389
2161"|"3923065"["4030
503"["4034642"|"42223
80"|"4243040"|"428780
8"["4324262"["4393872"
"4469100"|"4523738"|"
4551862"["4604094"["4
643184"|"4646736"|"46
50466"|"4776337"|"479
0812""4863440"|"4870
953"|"4883458"|"48860
62"|"4890611"|"489857
5""4946440"["4960259"
"4978341"|"5059178"|"
5100423"|"5127626"|"5
129910"["5135484"|"51
54724""5192274""519
2286"|"5192290"|"5329
923"["5360417"|"53643
45""5376101"|"538388
7""5389100"["5419774"
"5443443"|"5456667"|"
5476450"|"5490859"|"5
496365"|"5527326"|"55
49626"|"5591137"|"566
2703"|"5746758"|"5749
858"|"5769816"|"57828
17"|"5800457"|"582722
9"["5846251"["5860938"
|"5873866"|"5873882"|"
5876414"|"5895406"|"5
911710""5911733"|"59
11754"["5941869"|"594
7985""5954737"|"5971
938"["5972019"|"59749
38"|"5989233"|"599348
3""6030397"["6066158"
"6068645"|"6126635""
6142987"|"6146396"|"6
146403"["6152946""61
56055"|"6159230"|"616
5196""6168579""6179
859"["6221006"|"62280
60"|"6238412"|"624507
8""6245089"["6254571"
"6258115"|"6264663"|"
6306163""6322572"|"6
350271"|"6361545"|"63
64895"|"6368339"|"638
3205""6402771""6413
235""6423032"["64321
22"|"6458103"|"647523
6""6485502"["6508782"
"6511492"|"6514273""
6530923"|"6530935"|"6
544276"|"6544278"|"65
44279"|"6551342"|"656
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9181""6575995"|"6589
263""6596011"["66022
71""6605074"|"660510
2"["6610077"["6620148"
"6620179"|"6620182"|"
6623460"|"6635068"|"6
645222"|"6660013"|"66
60014"|"6663650"|"669
2504"|"6699260"["6702
830"["6755847"|"67673
53""6790204"|"680008
0"["6824545"["6824550"
"6824553"|"6830561"|"
6846029"|"6902540"|"6
939361"|"6942682"|"69
45977"|"6960222"|"700
4954""7036707"["7041
084"["7052500"|"70563
28"|"7063707"|"706983
5"["7094249"["'7179273"
["7232432"|"7244243""
7285126"|"7300458"|"7
306618"["7320698"|"73
23002"|"7331980"|"753
4234""7578830"["7621
870"["7674247""76911
21"|"7695458"|"776301
0"["7766934"["7775501"
|"7780696"|"7905877"|"
7905896"|"7938809"|"7
938820"["7967790""79
76511"|"7993302"|"799
3363""8043313"["8052
640"["8057496"|"80667
57""8070769"|"807079
1""8075510"|"8088140"
"8092486"|"8100935""
8109962"|"8118829"|"8
197493""8246641"["82
61648"|"8267897"|"829
8257""8317748""8337
450""8357178"["83611
04"|"8409215"|"848610
5""8491539"["8512352"
"8535334"|"8545526"|"
8568432"|"8574262"|"8
579915"|"8585713"|"86
08754"|"8657867"|"869
6622""8715314"["8721
714"|"8771289"|"87778
93"|"8784441"|"878444
2"["8795305"["8795345"
"8801748"|"8814927"|"
8820207"|"8826791""8
828044"|"8833224"|"88
45621"|"8852226"|"893
9991""8945143"["8945
172""8956384"|"89925
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04""9005172"|"902840
1""9101382"["9125683"
"9126016"|"9149609""
9155552""9161766"|"9
173668"["9186487"["92
04887"|"9259237"|"928
3066""9351747"["9358
037"["9439664"|"94397
51""9456834"|"946303
5""9463036"["9526864"
"9526865"|"9566424""
9579116""9616213""9
636206"|"9643035"|"97
00332""9717514""971
7519""9744024"|"9757
137""9844386"|"98443
87""9848975""984901
4""9962178""9999493"
|"RE43902").PN.

L96

435

L95 AND (valve OR
seal)

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

OR

ON

ON

2022/11/07
11:10 AM

L97

17/865266

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

OR

ON

ON

2022/11/07
11:53 AM

L98

5994

( (A61M2039/0673 OR
A61M39/0613 OR
A61M2039/062 OR
A61M2039/0626).cpc.)
AND
(@ad<"20170906")

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

OR

ON

ON

2022/11/07
11:55 AM

L99

5031

L98 AND (valve OR
seal OR elastic)

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

OR

ON

ON

2022/11/07
11:55 AM

L100

596

L99 AND (collapse OR
collapsible)

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

OR

ON

ON

2022/11/07
11:56 AM

L101

1464

L99 AND (bias OR
spring)

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

OR

ON

ON

2022/11/07
11:56 AM

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

-106-

Page 31 of 94

Qv




L102

295

L100 NOT L101

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

OR

ON

ON

2022/11/07
01:48 PM

L103

("11000682").pn.

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

OR

ON

ON

2022/11/07
02:18 PM

L104

("5376101").pn.

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

OR

ON

ON

2022/11/07
02:42 PM

L105

"2019246240"

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

OR

ON

ON

2022/11/07
02:55 PM

L106

10

"110652645"

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

OR

ON

ON

2022/11/07
02:56 PM

L107

("5011488,"
"5800457").pn.

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

OR

ON

ON

2022/11/07
02:57 PM

L108

28

"2011213403"

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

OR

ON

ON

2022/11/07
03:02 PM

L109

("2017086864").pn.

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

OR

ON

ON

2022/11/07
03:07 PM

L110

18

"2017086864"

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

OR

ON

ON

2022/11/07
03:08 PM
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L111 26 "2017086864," (US-PGPUB; USPAT; |OR ON ON 2022/11/07
"2013226196" FIT (AU, AP, AT, CA, 03:11 PM
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 ON 2022/11/07
"20130226196" FIT (AU, AP, AT, CA, 03:11 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)
L113 2 "20140371779" (US-PGPUB; USPAT; |OR ON ON 2022/11/07
FIT (AU, AP, AT, CA, 03:16 PM
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 ON 2022/11/07
AND spring AND FIT (AU, AP, AT, CA, 03:32 PM
(@ad<"20170906") CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)
L115 3684 L114 NOT L101 NOT (US-PGPUB; USPAT; |OR ON ON 2022/11/07
L100 FIT (AU, AP, AT, CA, 03:34 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)
L116 2516 L114 AND (filament OR [(US-PGPUB; USPAT; [OR ON ON 2022/11/08
thread OR string) FIT (AU, AP, AT, CA, 10:09 AM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)
L117 134 L116 NOT L115 (US-PGPUB; USPAT; |OR ON ON 2022/11/08
FIT (AU, AP, AT, CA, 10:10 AM
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 ON 2022/11/28
"20010041909" OR 11:33 AM
"20010051810" OR
"20020022858" OR
"20020026211" OR
"20020032455" OR
"20020095161" OR
"20020095171" OR
"20020111648" OR
"20020120277" OR
"20020147458" OR
"20020156457" OR
"20030083693" OR
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"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
"20060276874" 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" OR
"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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"20150005781" OR
"20150005792" OR
"20150018859" OR
"20150018860" OR
"20150018929" OR
"20150025555" OR
"20150032144" OR
"20150059908" OR
"20150088190" OR
"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" OR
"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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"20170303939" OR
"20170303942" OR
"20170303947" OR
"20170303948" OR
"20170325839").pn.

L119 32

("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" OR
"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.

(US-PGPUB; USPAT)

OR

ON

ON

2022/11/28
11:33 AM

L120 250

L118

(US-PGPUB; USPAT)

OR

ON

ON

2022/11/28
11:34 AM

L121 12894

(hemostasis OR twist)
ADJ valve

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

OR

ON

ON

2022/11/28
02:19 PM

L122 11568

L121 AND filament
AND (biasing OR
spring) AND
(@ad<"20170906")

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

OR

ON

ON

2022/11/28
02:19 PM

L123 21

("11259821" OR
"11439799" OR
"11457936" OR
"11529158" OR
"20060217664" OR

(US-PGPUB; USPAT)

OR

ON

ON

2022/12/16
10:23 AM
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"20080234715" OR
"20110034986" OR
"20170252057" OR
"20170340867" OR
"20190239910" OR
"20190336142" OR
"20210315598" OR
"20220346800" OR
"20220346801" OR
"20220346813" OR
"20220346814" OR
"20220347455" OR
"20220362512" OR
"3675657" OR

"6451036" OR

"9216277" OR

"9980813").pn.

L124

("4960259" | "5127906"
| "5514109" | "5871474"
| "5895376" | "6221057"
| "6276661" | "7597688"
| "20010021828" |
"20040172008" |
"20110282301").pn. OR
("9216277").urpn. AND
(PGPB | USPT |
USOC).dbnm.

(US-PGPUB; USPAT:
USOCR)

OR

ON

ON

2022/12/16
10:24 AM

L125

26

("20180184912,"
"20160262774,"
"20120172918,"
"20050054995,"
"5421824."
"20210236148,"
"5158533,"
"202300446775,"
"20140188127,"
"20140074144,"
"8535283," "8753322,"
"8808259").pn.

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

OR

ON

ON

2023/04/10
09:40 AM

L126

43

("20220142638."
"20220151647,"
"20220152355,"
"565364," "5908435,"
"4611594," "9827084,"
"202101376177,"
"11013523,"
"11406801,"
"11554005,"
"11559382," "68180086,"
"9078682,"
"20140052161,"
"20180042623").pn.

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

OR

ON

ON

2023/04/10
09:44 AM

L127

38

("20180184912,"
"20160262774,"
"20120172918,"
"20050054995,"

(US-PGPUB; USPAT,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,

OR

ON

ON

2023/04/10
10:00 AM
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"5421824."
"20210236148,"
"5158533,"
"20230046775,"
"20140188127,"
"20140074144,"
"8535283," "8753322,"
"8808259,"
"20230062809,"
"20010031981,"
"20040102807,"
"6059814").pn.

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

L128 333

("2846179" | "3088363"
| "3197173" | "3435826"
| "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"

(US-PGPUB; USPAT:
USOCR)

OR

ON

ON

2023/05/05
07:52 AM
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| "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" |

"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" |

"10045790" |

"10098651" |

07/10/2024 12:27:15 PM

Workspace: 16117519, 17226318, 17705189, 17865266, 17226318, 18142518, 18598482 Hemostasis Valve & methods of use

-116-

Page 41 of 94
Qv




"10238406" |
"10335186" |

"10342571" |

"10349960" |

"20010004699" |
"20010041909" |
"20010051810" |
"20020111648" |
"20020120277" |
"20020147458" |
"20020156457" |
"20030114875" |
"20030116731" |
"20030125663" |
"20030135230" |
"20030153973" |
"20040039412" |
"20040073243" |
"20040199202" |
"20050038468" |
"20050119668" |
"20050283186" |
"20060047286" |
"20060100662" |
"20060247500" |
"20060253145" |
"20060282111" |
"20070038225" |
"20070112374" |
"20070118165" |
"20070161963" |
"20070179513" |
"20070191866" |
"20070198028" |
"20070208361" |
"20070208367" |
"20070213753" |
"20070255252" |
"20080015541" |
"20080088055" |
"20080157017" |
"20080167678" |
"20080228209" |
"20080234722" |
"20080262528" |
"20080269798" |
"20080300466" |
"20090018566" |
"20090054918" |
"20090062841" |
"20090160112" |
"20090163846" |
"20090182362" |
"20090281525" |
"20090292307" |
"20100087850" |
"20100114113" |
"20100121312" |
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"20100204712" |
"20100249815" |
"20100318178" |
"20110054405" |
"20110060212" |
"20110144592" |
"20110152993" |
"20110190806" |
"20110213290" |
"20110213403" |
"20110224707" |
"20110245807" |
"20110251629" |
"20110264133" |
"20110319917" |
"20120059356" |
"20120089216" |
"20120101480" |
"20120101510" |
"20120138832" |
"20120143239" |
"20120165919" |
"20120179181" |
"20120232655" |
"20120271231" |
"20120310166" |
"20130092012" |
"20130184703" |
"20140005713" |
"20140025048" |
"20140276403" |
"20140371779" |
"20150018860" |
"20150133990" |
"20150196744" |
"20150238207" |
"20150265299" |
"20150305756" |
"20150305859" |
"20150352325" |
"20150360001" |
"20150374391" |
"20160113666" |
"20160143721" |
"20160262790" |
"20160277276" |
"20170037548" |
"20170058623" |
"20170105745" |
"20170112513" |
"20170112514" |
"20170189041" |
"20170233908" |
"20170265878" |
"20170325839" |
"20180064454" |
"20180092652" |
"20180105963" |
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"20180125512" |
"20180193043" |
"20180256178" |
"20180296240" |
"20180344339" |
"20180361116" |
"20190000492" |
"20190046219" |
"20190070401" |
"20190150959" |
"20190231373").pn.
AND (PGPB | USPT |
USOC).dbnm.

L129 28

((benjamin NEAR
Merritt) OR (John
NEAR Thress) OR
(Paul NEAR
Lubock)).in. AND
(hemostasis ADJ valve)

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

OR

ON

ON

2023/05/05
08:09 AM

L130 250

("11406801" OR
"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

(US-PGPUB; USPAT)

OR

ON

ON

2023/05/05
08:16 AM
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"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" OR
"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

"8057497" OR

"9216277" OR

"9827084" OR

"9980813" OR

"20010004699" OR
"20010041909" OR
"20010051810" OR
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"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
"20060276874" OR
"20060282111" OR
"20060293696" OR
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"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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"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" OR
"20130096571" OR
"20130102996" OR
"20130116721" OR
"20130144326" OR
"20130165871" OR
"20130184703").pn.

L131 125

("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

(US-PGPUB; USPAT)

OR

ON

ON

2023/05/05
08:16 AM
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"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" OR
"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" OR
"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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"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" OR
"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 ON 2023/05/05
FIT (AU, AP, AT, CA, 08:56 AM
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 ON 2023/05/05
FIT (AU, AP, AT, CA, 08:57 AM
CH, CN, DD, DE, EA,
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EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)
L134 3198 ( (F16K7/06 OR (US-PGPUB; USPAT; |OR ON ON 2023/05/05
F16K7/04 OR F16K7/08|FIT (AU, AP, AT, CA, 08:59 AM
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 L134 AND (valve OR (US-PGPUB; USPAT; |OR ON ON 2023/05/05
seal OR constrict$4) FIT (AU, AP, AT, CA, 09:00 AM
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" | "4094492" |(US-PGPUB; USPAT; [OR ON ON 2023/05/05
| "4540411" | "4570898" |USOCR) 09:06 AM
| "56112324" | "5211370"
| "56582165" | "56814026"
| "6270053" | "6450989"
| "6475135" | "7914492"
| "7981086" | "8079973"
| "8132783" | "8900168"
| "20040015177" |
"20050131344" |
"20070118021" |
"20070161956" |
"20110022063" |
"20140012235" |
"20140330309").pn.
AND (PGPB | USPT |
USOC).dbnm.
L137 2 10/309485 (US-PGPUB; USPAT; |OR ON ON 2023/05/05
FIT (AU, AP, AT, CA, 09:31 AM
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 ON 2023/05/05
"8057436").pn. FIT (AU, AP, AT, CA, 11:16 AM
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 ON 2023/05/05
FIT (AU, AP, AT, CA, 11:18 AM
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 ON 2023/05/05
"8267897").pn. FIT (AU, AP, AT, CA, 06:24 PM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
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FPRS; EPO; JPO)
L143 2 ("10183159") .pn. (US-PGPUB; USPAT; |OR ON ON 2023/07/31
FIT (AU, AP, AT, CA, 09:11 AM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)
L145 2 ("20030116731," (US-PGPUB; USPAT; |OR ON ON 2023/07/31
"20110144592").pn. FIT (AU, AP, AT, CA, 10:22 AM
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 ON 2023/07/31
FIT (AU, AP, AT, CA, 10:52 AM
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 ON 2023/07/31
FIT (AU, AP, AT, CA, 10:52 AM
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)
L148 11422 ( (A61M2039/062 OR (US-PGPUB; USPAT; |OR ON ON 2023/07/31
A61M39/06 OR FIT (AP, AT, AU, CA, 10:55 AM
A61M2039/0626 OR CH, CN, DD, DE, EA,
A61M2039/0673 OR EP, ES, FR, GB, JP,
A61M39/0613).cpc)  |KR, OA, RU, SU, WO):
FPRS; EPO; JPO)
L149 250 ("10531883" OR (US-PGPUB; USPAT) |OR ON ON 2023/07/31
"10772636" OR 11:08 AM
"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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"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
"8647367" 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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"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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"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
"20060276874" OR
"20060282111" OR
"20060293696" OR
"20070010787" OR
"20070038225" OR
"20070093744" 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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"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 ON 2023/07/31
"9579116" OR 11:08 AM
"9616213" OR
"9636206" OR
"9643035" OR
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"9700332" OR
"9717514" OR
"9717519" OR
"9744024" OR
"9757137" OR
"9827084" OR
"9844386" OR
"9844387" OR
"9848975" OR
"9849014" OR
"9962178" OR
"9980813" OR
"9999493" OR
"RE43902").pn.
L153 218 L148 AND (hemostasis [(US-PGPUB; USPAT; |[OR ON ON 2023/07/31
ADJ valve) AND FIT (AP, AT, AU, CA, 11:12 AM
(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 L1563 AND (US-PGPUB; USPAT; |OR ON ON 2023/07/31
(@ad<"20170906") FIT (AP, AT, AU, CA, 11:12 AM
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 ON 2023/07/31
F16K7/08 OR FIT (AP, AT, AU, CA, 11:17 AM
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 ON 2023/07/31
F16K7/08 OR FIT (AP, AT, AU, CA, 11:17 AM
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 ON 2023/11/14
"10183159" OR 09:.07 AM
"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
"7481805" 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
"8647367" 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
"20060100662" OR
"20060155305" OR
"20060173525" OR
"20060195137" OR
"20060200221" OR
"20060217664" OR
"20060224177" OR
"20060229645" OR
"20060247500" OR
"20060253145" OR
"20060276874" OR
"20060282111" OR
"20060293696" OR
"20070010787" OR
"20070038225" OR
"20070093744" 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

(US-PGPUB; USPAT)

OR

ON

ON

2023/11/14
09:07 AM
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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" OR
"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" OR
"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" OR
"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" OR
"20190070401" OR
"20190117244" OR
"20190133622" OR
"20190133623" OR
"20190133624").pn.

L159 250

("20190133625" OR
"20190133626" OR
"20190133627" OR
"20190150959" OR
"20190231373" OR
"20190239910" OR
"20190321071" OR
"20190336142" OR
"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

(US-PGPUB; USPAT)

OR

ON

ON

2023/11/14
09:07 AM
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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
"35156137" 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
"5419774" OR
"5421824" OR
"5443443" OR
"5456667" OR
"5476450" OR
"5490859" OR
"5496365" OR
"5527326" OR
"5549626" OR
"5591137" OR
"5653684" OR
"5662703" OR
"5746758" OR
"5749858" 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
"5947985" OR
"5954737" OR
"5971938" OR
"5972019" OR
"5974938" 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
"6605074" 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
"7976511" OR
"7993302" OR
"7993363" OR
"8043313" OR
"8052640" OR
"8057496" OR
"8057497" OR
"8066757" OR
"8070769" OR
"8070791" OR
"8075510" OR
"8088140" OR
"8092486" OR
"8100935" OR

(US-PGPUB; USPAT)

OR

ON

ON

2023/11/14
09:07 AM
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"8109962" OR
"8118829" OR
"8197493" OR
"8246641" OR
"8261648" OR
"8267897" OR
"8298257" OR
"8317748" OR
"8337450" OR
"8357178" OR
"8361104" OR
"8409215" OR
"8486105" OR
"8491539" OR
"8512352" OR
"8535283" OR
"8535334" OR
"8545526" OR
"8568432" OR
"8574262" OR
"8579915" OR
"8585713" OR
"8608754" OR
"8657867" OR
"8696622" OR
"87156314" 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
"91556552" 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
"9744024" 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,;
FIT (AU, AP, AT, CA,
CH, CN, DD, DE, EA,
EP, ES, FR, GB, JP,
KR, OA, RU, SU, WO);
FPRS; EPO; JPO)

OR

ON

ON

2024/05/02
05:23 PM

L163

333

("2846179" | "3088363"
| "3197173" | "3435826"
| "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"

(US-PGPUB; USPAT:
USOCR)

OR

ON

ON

2024/07/10
09:35 AM
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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" |

"8357178" | "8361104" |
"8409215" | "8486105" |
"8491539" | "8512352" |
"8535334" | "8545526" |
"8568432" | "8574262" |
"8579915" | "8585713" |
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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" |
"10045790" |
"10098651" |
"10238406" |
"10335186" |
"10342571" |
"10349960" |
"20010004699" |
"20010041909" |
"20010051810" |
"20020111648" |
"20020120277" |
"20020147458" |
"20020156457" |
"20030114875" |
"20030116731" |
"20030125663" |
"20030135230" |
"20030153973" |
"20040039412" |
"20040073243" |
"20040199202" |
"20050038468" |
"20050119668" |
"20050283186" |
"20060047286" |
"20060100662" |
"20060247500" |
"20060253145" |
"20060282111" |
"20070038225" |
"20070112374" |
"20070118165" |
"20070161963" |
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"20070179513" |
"20070191866" |
"20070198028" |
"20070208361" |
"20070208367" |
"20070213753" |
"20070255252" |
"20080015541" |
"20080088055" |
"20080157017" |
"20080167678" |
"20080228209" |
"20080234722" |
"20080262528" |
"20080269798" |
"20080300466" |
"20090018566" |
"20090054918" |
"20090062841" |
"20090160112" |
"20090163846" |
"20090182362" |
"20090281525" |
"20090292307" |
"20100087850" |
"20100114113" |
"20100121312" |
"20100204712" |
"20100249815" |
"20100318178" |
"20110054405" |
"20110060212" |
"20110144592" |
"20110152993" |
"20110190806" |
"20110213290" |
"20110213403" |
"20110224707" |
"20110245807" |
"20110251629" |
"20110264133" |
"20110319917" |
"20120059356" |
"20120089216" |
"20120101480" |
"20120101510" |
"20120138832" |
"20120143239" |
"20120165919" |
"20120179181" |
"20120232655" |
"20120271231" |
"20120310166" |
"20130092012" |
"20130184703" |
"20140005713" |
"20140025048" |
"20140276403" |
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"20140371779" |
"20150018860" |
"20150133990" |
"20150196744" |
"20150238207" |
"20150265299" |
"20150305756" |
"20150305859" |
"20150352325" |
"20150360001" |
"20150374391" |
"20160113666" |
"20160143721" |
"20160262790" |
"20160277276" |
"20170037548" |
"20170058623" |
"20170105745" |
"20170112513" |
"20170112514" |
"20170189041" |
"20170233908" |
"20170265878" |
"20170325839" |
"20180064454" |
"20180092652" |
"20180105963" |
"20180125512" |
"20180193043" |
"20180256178" |
"20180296240" |
"20180344339" |
"20180361116" |
"20190000492" |
"20190046219" |
"20190070401" |
"20190150959" |
"20190231373").pn.
AND (PGPB | USPT |
USOC).dbnm.

L164 2 ("20030191425," (US-PGPUB; USPAT; |OR ON ON 2024/07/10
"20120143123").pn. FIT (AU, AP, AT, CA, 10:23 AM
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 ON 2024/07/10
"10010335" OR 10:25 AM
"10016266" OR
"10028759" OR
"10045790" OR
"10058339" OR
"10098651" OR
"10130385" OR
"10226263" OR
"10238406" OR
"10271864" OR
071012024 12:27:15 PM -151- Page 76 of 94
Workspace: 16117519, 17226318, 17705189, 17865266, 17226318, 18142518, 18598482 Hemostasis Valve & methods of use Qv




"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
"20060276874" OR
"20060282111" OR
"20060293696" OR
"20070010787" OR
"20070038225" OR
"20070093744" 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
"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" OR
"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

(US-PGPUB; USPAT)

OR

ON

ON

2024/07/10
10:25 AM
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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" OR
"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" OR
"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" OR
"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" OR
"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" OR
"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
"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

(US-PGPUB; USPAT)

OR

ON

ON

2024/07/10
10:25 AM

07/10/2024 12:27:15 PM
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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
"35156137" 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
"5419774" 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
"5746758" OR
"5749858" 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
"5947985" OR
"5951539" OR
"5954737" OR
"5971938" OR
"5971958" OR
"5972019" OR
"5974938" OR
"5989233" OR
"5993483" OR
"6017335" OR
"6030397" OR
"6059745" 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
"6605074" 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
"7320698" OR
"7323002" OR
"7331980" OR
"7481805" OR
"7534234" OR
"7578830" OR
"7621870" OR
"7674247" OR
"7678131" OR
"7691121" OR
"7695458" OR

(US-PGPUB; USPAT)

OR

ON

ON

2024/07/10
10:25 AM

07/10/2024 12:27:15 PM
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"7713282" OR
"7722641" OR
"7763010" OR
"7766934" OR
"7775501" OR
"7780696" OR
"7815608" OR
"7906877" OR
"7905896" OR
"7938809" OR
"7938820" OR
"7967790" OR
"7976511" OR
"7993302" OR
"7993363" OR
"8021351" OR
"8043313" OR
"8052640" OR
"8057496" OR
"8057497" 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
"8317748" 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
"8574262" OR
"8579915" OR
"8585713" OR
"8608754" OR
"8647367" OR
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"8657867" OR
"8696622" OR
"87156314" 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
"91556552" 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

07/10/2024 12:27:15 PM

Workspace: 16117519, 17226318, 17705189, 17865266, 17226318, 18142518, 18598482 Hemostasis Valve & methods of use

-166-

Page 91 of 94
Qv




"9566073" OR
"9566424" OR
"9579116" OR
"9581942" OR
"9616213" OR
"9636206" OR
"9643035" OR
"9662129" OR
"9700332" OR
"9717488" OR
"9717514" OR
"9717519" OR
"9744024" 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 ON 2024/07/10
adj2 method) FIT (AU, AP, AT, CA, 10:34 AM
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 ON 2024/07/10
adj2 method) AND FIT (AU, AP, AT, CA, 10:34 AM
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 ON 2024/07/10
adj2 method) AND FIT (AU, AP, AT, CA, 10:35 AM
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 ON 2024/07/10
adj2 method) ti. FIT (AU, AP, AT, CA, 10:36 AM
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 ON 2024/07/10
adj2 method) .ti. AND FIT (AU, AP, AT, CA, 10:37 AM
(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 ON 2024/07/10
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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).cim. 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 ( (A61M2039/062 OR  |(US-PGPUB; USPAT; [OR ON ON 2024/07/10
A61M2039/0673 OR FIT (AU, AP, AT, CA, 10:53 AM
A61M39/0613).cpc.) CH, CN, DD, DE, EA,

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

L177 3 ("20030116731," (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 # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N47 1423 (A61B17/3207).CPC. (US-PGPUB; USPAT) |OR ON ON 2020/11/24
03:05 PM

N48 1681 (A61M39/06 OR (US-PGPUB; USPAT) |OR ON ON 2020/11/24
A61M2039/062 OR 03:05 PM
A61M2039/0673 OR
A61M39/0613).CPC.

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

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).clm.

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

N52 2 (A61M39/06 OR (US-PGPUB; USPAT) |OR ON ON 2022/11/08
A61M2039/062 OR 10:25 AM
A61M2039/0673 OR
A61M39/0613).CPC.

AND ((constricting ADJ
mechanism) AND
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filament AND
spring).clm.

N53 3 ((hemostasis ADJ (US-PGPUB; USPAT) |OR ON ON 2022/11/08
valve) AND (constricting 10:26 AM
ADJ mechanism) AND
filament AND
spring).clm.

N54 3 ((valve) AND (US-PGPUB; USPAT) |OR ON ON 2022/11/28
(constricting ADJ 03:12 PM
mechanism) AND
(filament) AND (biasing
OR spring)).clm.

N55 5 N48 AND (active ADJ [(US-PGPUB; USPAT) [OR ON ON 2023/05/05
tensioning ADJ 10:13 PM
mechanism)

N56 91 (filament AND actuator |(US-PGPUB; USPAT) |OR ON ON 2023/05/05
AND biasing).cim. 10:14 PM

N57 15 (filament AND actuator |(US-PGPUB; USPAT) |OR ON ON 2023/05/05
AND biasing AND 10:14 PM
valve).cim.
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
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| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
18/598,482 03/07/2024 Benjamin E. Merritt 111552.8016.US07 3249
25096 7590 07/09/2024 | EXAMINER
PERKINS COIE LLP - SEA General
PATENT-SEA VU, QUYNH-NHU HOANG
P.O. BOX 1247

SEATTLE, WA 98111-1247

| ART UNIT | PAPER NUMBER
3783
| NOTIFICATION DATE | DELIVERY MODE
07/09/2024 ELECTRONIC

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

PTOL-90A (Rev. 04/07)



Application No. Applicant(s)

18/598,482 Merritt et al.
. yr . E i A AlA (First Inventor P
Applicant-Initiated Interview Summary Qfm:i:, HU H VU U:it to Fi(le) Status "9°
3783 Yes 1o0f1

QUYNH-NHU H VU Primary Examiner Telephonic
Matthew Williams Attorney 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

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) Intervi_eiw_mmary Paper No. 20240702
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SEARCH HISTORY

Application Number

POTAIS 23770428

Search Conductad 8y

AAY

Search Agproved By
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CPRPOARC ClassHfications

PG {8 INV. ABTM 25714 (2024.01)

Searchad | CROINV ABTM 250026, ADD. ABTM 20250004, ABIM
2035/0033, ABTM 2025/0G31
Date Conducted | 28 February 2024 {28.02.2024)

Documentation Searched

PG {8) ABTM 2B/00 (202401
GRG ABTM 28700

UPC 804430

Search Terms Usead

inner outer cathetlar aspiration irigation cosudal lube syslem
syrings fuid controlled control fuid simultansous plunger
suction vacuum negalive pressure rinse seal concentric
saurce inflow outflow one way valve reinforce plastic

Dates Conducted

28 February 2024 (28.02 2024)

Electronic Database Searched

Files Searched
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Electronic Database Ssarched | Google

Files Searched § Google Schodar

Date Conducted | 38 February 2024 (28.02.2024)

Search Logle:

inner cathetor outer catheler sspiration rigation
About 7,150 results (0,08 sac)

coaxial tube catheters for aspiration and infusion
Aboud 1,650 resulls (0,00 seo)

Electronic Database Ssarched | Google

Files Searched | Google Patents

Date Conducted | 28 February 2024 (28.02.2024)

s

Search Logie:

inner catheter outer cathelar aspiration irigation
About 11,529 resulls

coaxial tube catheters for aspiration and infusion
About 5,188 resuils

inner catheter cuter catheter system with syringe Thuid controlied
Mare than 100,000 results

syrings control Tor fluld infusion and aspiration simultaneously
More than 100,000 resulls

cathelsr simullanecus aspiration and infusion
About 35288 results

auter catheter rigation nner catheter aspiration
About 11,405 resulls
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country where published.
1. English translation of Japanese Office Action mailed January 19, 2024 for Japanese Application No.
2022-160947, 8 pages.
2. International Search Report and Wiritten Opinion for International App. No. PCT/US2024/010875;
Applicant: Inari Medical, Inc., Date of Mailing: April 26, 2024, 15 pages.
3. International Search Report and Wiritten Opinion for International App. No. PCT/US2023/079428;
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Filing Date March 7, 2024
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STATEMENT BY APPLICANT J -
(Not for submission under 37 CFR 1.99) Art Unit 3738
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Attorney Docket Number |{111552.8016.US07
EXAMINER SIGNATURE
Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through a citation if not in conformance and not considered. Include copy of this form with next communication to
applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. ? Enter office that issued the document, by the two-
letter code (WIPO Standard ST.3). ® For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the
serial number of the patent document. # Kind of document by the appropriate symbols as indicated on the document under WIPO Standard
ST.16 if possible. ® Applicant is to place a check mark here if English language translation is attached.

CERTIFICATION STATEMENT
Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

[] That each item of information contained in the information disclosure statement was first cited in any communication from
a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the information
disclosure statement. See 37 CFR 1.97(e) (1).

OR

[] That no item of information contained in the information disclosure statement was cited in a communication from a foreign
patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification after making
reasonable inquiry, no item of information contained in the information disclosure statement was known to any individual
designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure statement. See 37
CFR 1.97(e) (2).

[] See attached certification statement.
[ Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
X None

It is submitted that the Information Disclosure Statement is in compliance with 37 C.F.R. § 1.98 and the Examiner is
respectfully requested to consider the listed references. This Information Disclosure Statement is not to be construed as a
representation that. (i) a search has been made; (ii) additional information that may be material to the examination of this
application does not exist; (iii) the information, protocols, results and the like reported by third parties are accurate or enabling;
or (iv) the cited information is, or is considered to be, material to patentability. In addition, Applicant does not admit that any
enclosed item of information constitutes prior art to the subject invention and specifically reserves the right to demonstrate
that any such reference is not prior art.

COPIES OF REFERENCES

Those documents which are marked with a double asterisk (**) next to the Cite No. in the attached form PTO/SB/08 are not
supplied because they were previously cited by or submitted to the Office in prior application number 17/226,318 and filed

4
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on April 9, 2021, application number 16/117,519 and filed August 30, 2018, and application number 18/515,079 and filed
November 20, 2023 and relied upon in this application for an earlier filing date under 35 U.S.C. 120.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for
the form of the signature.

Signature /Matthew S. Williams/ Date (YYYY-MM-DD) 2024-07-01

Name/Print Matthew S. Williams Registration Number 77,516

This collection of information is required by 37 CFR 1.97 and 1.98. 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 1 hour 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, 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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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:

NS
BENJAMIN D CASHBOLLAR P{I E
PERKINS COIE LLP NOTHFICATION OF TRANSMITTAL OF THE
PO, BOX 1247 INTERNATIONAL SEARCH REPORT AND THE
SEATTLE, WA 98111-1247 WRITTEN OFINION OF THE INTERNATIONAL
UNITED STATES OF AMERICA SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing
(dayimonth/yvear) 26 April 2024 (26.84.2024)
Applicant’s or agent's file reference FORFURTHER
11 1552-8030W Q00 ACTION See paragraphs { and 4 below
International application No. International {iling date
PCTUS2824/030875 {dayimenihlvear) ¢% Janvary 2024 ((9.01.2024)

Applicant

INARI MEDICAL, INC.

1.

The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established aund ave trausmitted herewith.
Filing of amendmenis and statement noder Article £9:
The applicant is entitled, if he so wishes, 1o amend the claims of the international application {(see Rule 46):
When? The titse limit £
search yeport.

or tiling such amendments is normally fwo months from the date of transiuittal of the interpational

How? Directly to the International Burean preferably through ¢PCT, or on paper o
The International Bureau of WIPGO, 34, chemin des Colombeties, 1211 Geneva 20, Switzeriand
For more detatied instructions, see PCT Applicans’s Guide, Tnternational Phase, paragraphs 9.004 - 9.011.

E::E The applicant is hereby notified that no international search report will be established and that the declaration wnder Article
17¢2)(a) to that effect and the written opinion of the Internafisnal Searching Authority are transmitted herewith.

m With regard o any protest against payment of {an) additional fee(s) under Rule 40.2, the applicant is notified that:

m the profest together with the decision thereon has been rapsmitted o the International Burean together with any reguest
to forward the texis of both the protest and the decision thereon 1o the designated Offices.

m no decision has been made yvet on the protest; the applicant will be notified as soon as a decision is made.

Reminders

The applicant rmay sabmmit comments on an informal basis on the writlea opindon of the Interaational Searching

Aunthorify fo the International Bureau. These comnents will be wade available to the public after international publication. The
Fnternational Burean will send a copy of such comments to all designated (Hfices unless an international preliminary examination
report has been or is to be established,

Shortly after the expiration of 18 months from the priority date, the inlernational application will he published by the
International Burean. If the applicant wishes to avoid or postpone publication, 2 notice of withdrawal of the international
application, or of the priority claim, raust reach the {nternational Burean before the completion of the technical preparations for
international publication (Rules 90bis. 1 and ¥0bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
exarmination must be filed if the applicant wishes to postpone the entry 1nto the national phase watll 38 mopths from the priority
date (in some Offices even later); otherwise, the applicant maust, withis 20 months frowm the priority date, perforw the prescribed
acts for enfyy inde the salional phase before those designated Offices. In respect of other designated Offices, the time himit of
3¢ months (or later) will apply even if no demand is filed within 1% months. For details about the applicable time limits, Office
by Office, see www. wipointpot/en/texts/time _Jimits himd and the PCT Applicant’s Guide, National Chapters.

Within 22 moaths from the priocily date, the applicant may reguest that a supplementary inlernational search be

carried ont by a different fntersational Searching Authority that offers this sesvice (Rude 43bis 1), The procedure for requesting
supplementary international search is described in the PCT Applicant’s Guide, International Phase, paragraphs 8.006-8.032.
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E 1t 15 also accompanied by a copy of each prior art document cited in this report.

1. Basis of the repor!
4. With regard to the langnage, the intemational search was casried ot on the basis of:

the international application in the langnage in which it was filed.

i::i a transiation of the international application into which is the language of a
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4. With regard to the title,
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With regard to the abstract,
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within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,
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;:j as selected by this Authority, because the applicant failed fo suggest a figure.
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b. E::} none of the figures is to be published with the abstract.
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B riier application or patent but published on or after the international considered novel or canpor onsideved to involve an inveative step
. filing date when the document is taken alonc
7 docuament which may throw doubts on pnurltv claim(s} or which is  "Y” document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citafion or other considered fo involve an inventive step when the docmument s
special reason {as specified) combined with one or more other such documents, such combination
= document referring to an oral disclosure, use, exhibition or other being obvious o s person skitled in the an
means “&™ document member of the sarme patent family

“p document pu
the priority

hed prior to fhe international filing date but later than
claimed

Date of the actual conpletion of the internatioual search Date of mailing of the interpational search report
18 Apeil 2024 (16.84.20243 26 April 2024 (26.84.2024)
Name and mailing address of the ISA/US Authorized officer
Mail Siop POT, Atin: ESA/LS MATOS
Ceomundssioner for Patents TA F\"V é&
P.0G. Box 1488, Alexandria, VA 22313-3454% o
Facsimile No. 571-273-8360 Telephone No. 371-272-4300

Form PCTASA/210 (second sheet) (July 2022)

-198-



PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

ri‘(): PC!’E“
BENJAMIN B CASHDPOLLAR
PERKINS COIE LLP

PO BOX 1247 WERITTEN OPINION OF THE
SEATTLE, WA 98111-1247 INTERNATIONAL SEARCHING AUTHORITY

UNITED STATES OF AMERICA

(PCT Rule 43kis. 1)

Date of mailing
(dayimonth/yvear) 26 April 2024 (26.84.2024)
Applicant’s or agent's file reference FOR FURTHER ACTION
111552-R035W OO See paragraph 2 below
International application No. Faternational filing date (daysmonthiyvear ) Priority date {dav/manithear)
POT/US2024/018875 89 Janwary 2024 (89.61.2024) 09 Jarosary 2023 (39.61.2823)

International Patent Classification (APC) or both national classification and 1PC
IPC: AGRF 2/06 (2024.01 ), AGTF 2/05 (202401, ASIM 25/06 (2024.01)
CPCIAGIE 2/06; AGIF 2/853; ASIM 2025/0681

Applicant

INARI MEDICAL, INC.

1. This opinion contains indications relating to the following items:

i Basis of the opinion
m Box No. {1 Priority
B Box Mo. 1Y Non-establishment of opinton with regard fo novelty, inventive step and industrial applicability

E:-j Box No. IV Lack of unity of invention

citations and explanations supporting such statement
No. VI Certain documents cited
v VI Certatn defects in the infernatonal application

o. VIT  Certain observations on the international application

2. FURTHER ACTION

opinions of this International Searching Authority will not be so constdered.

PCTASA220 or before the expiration of 22 months from the pricrity date. whichever expires later.

For further sptions, see Form PUTHSA/2Z0.

. WV Reasoned statement nnder Rule 430is. 1{a}1) with regard to novelty, inventive step and industrial applicability;

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 (“"IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one {0 be (he IPEA and the chosen IPEA has notified the International Buresu under Rule 06, 1his(h) that wrilten

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IFEA
a written reply together, where appropriate, with amendments, before the expiration of 3 wouths from the date of mailing of Form
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Box No. i Basis of the opinion

1. With regard to the Jangnage, this opinion bas been established on the basis of:
the international application in the langunage in which it was filed.

m a translation of the interpational application into which is the language of a translation
furnished for the purposes of international search (Rules 12.3{a}) and 23.1(b)}.

2. E::E This opinion has been established taking into account the rectification of an shvieus mistake authorized by or notified to
this Authority snder Rule 91 (Rule 43605 1(b)).

3. E::E With regard o any suclectide and/or amine acid seguence disclosed in the intersational applicatios, this opinion has beeg
established on the basis of a sequence listing:
a. E::} forming part of the international application as [Hled.
b, Ej furnished subsequent to the international filing date for the purposes of international search (Rude 13121, 1{2)),

{::i accompanted by a statement to the effect thaf the sequence listiug does ust go beyond the disclosure in the
international application ag filed.

4. E::E With regard to any nucleotide andfor amino acid sequence disclosed in the international application, this opinion has been
established 1o the extent that & meaningful opinion could be formed without a WIPO Standard ST.26 compliant sequence
fisting.

5. Additicnal comments:
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Reasoned statement under Rale 43513 (2)(3) with regard to nevelty, inventive step and industrial applicability;

Box Ne. ¥ citations and explanations supporting such statement
I. Staternent

Novelty (I} Claims 2,7,8,11-14, 19-32 YES
Claims 1,3-6.9, 10, 15-18 MO

Fnventive step (I8) Clairas Mone YES
Clairas 1-32 NG

Industrial applicability (IA) Claims 1-32 YES5
Clairns None NG

2. Citations and explanations:

Regarding Claim 1, Veniti discloses an intravascular catheter for treatment of clot material from within a
blood vessel of a human patient (stent delivery system 100, Fig. 1A see also Paras. [0030] and {00451,
compeising: an outer sheath (shuttle sheath 120, Fig. 1A) having an outer sheath humen (umen of shuttie
sheath 120, Flgures 1A-1D); an outer sheath drive componert {owter shaft 114, Fig. Figures 1 A-1E see
also Para. {0051]) having an outer sheath drive component humen {central lumen 116, Fig. 1A; sec also
Para. [00491), wherein the outer sheath drive component is operably coupled to the cuter sheath {Tigures
1A-1D; see also Para. {00511, as ovter shaft 114 s locked with shuttle sheath 120); 3 guidewire sheath
{ronddic shaft 108, Fig. 1A) including a guidewire sheath humes configured fo recetve a goidewire (Fig 1A,
see also Para. [Q047], as middle shaft 10§ is shdably disposed over inner shaft 102 and configured for
over the wire use. Muthermyore, 2 guidewire recived 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 guidewire sheath

is shidably disposed within the outer sheath lumen (Figures 1A-1D; see also Para. [00471); a guidewire
sheath drive component slidably disposed within the outer sheath drive component fnmen (inner shaft
102, Fig. 2C; sce also Para. {00511}, whercin the guidewire sheath drive componcent is operably coupled
to the guidewire sheath (Figures 1A-1D3); and a clot treatment component coupled to the guidewire sheath
{stont 128, Figures 1A-1D sce also Para. [O048]), wherein the clot treatment componcat is configured o
transition between (i) a first configueation in which the clot eatrgent corpposent 18 positioped within the
outer sheath lumen (Figures 1 A-1B), and (ii) a second configuration inn which at least a portion of the clot
treatrnent component is exposed from the outer sheath lumen in response to movement of the outer sheath
drive component, the guidewire sheath drive component, or both the cuter sheath drive cornponent and the
guidewire sheath drive component (Figures 1C-11); see also Para. {00511}

Regarding Claim 3, Veniti discloses the catheter of claim 1 wherein the outer sheath drive component
includes a region configured to overlap with a portion of the guidewire sheath when the clot treatment
component is in the first configuration and the second configuration (Figures 1A-1D3).

Regarding Claim 4, as best understood, Venit discloses the catheter of claim 3 wherein the guidewire
sheath includes a proxdmal segment {portion of middle shaft 108 disposed closest to hub 112, Fig. 1A)
and a distal segment (portion of middle shaft 108 inclading and closest to stop 132, Fig. 1A), wherein at
feast part of the proximal segruent is configured to he conferminnus with the region of the outer sheath

drive component {Fig. 15, as in the ilostrated configumtion, the proximal portion of middle shaft 108 is

enclosed within a conunon boundary of outer shaft 114), and wherein the distal segment is centered withis
the outer sheath lumen (Figures 1A-1B).

Regarding Claim 5, Veniti discloses the catheter of claim 4 whercin at least a portion of the clot treatment
component is coupled to the distal segment of the guidewire sheath (Figures TA-1D).
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Reasoned statement under Rale 43513 (2)(3) with regard to nevelty, inventive step and industrial applicability;

citations and explanations sapporting such statement

Regarding Claim 6, Veniti discloses the catheter of claim 5 wherein the distal segment of the guidewire
sheath includes a distal tip of the catheter (nosecone 126, Figures 1A-113), and wherein at least the portion
of the clot reatment component is coupled o the distal rip (Figures 1A-1D).

Regarding Claim 9, Veniti discloses the catheter of claim 1 wherein the guidewire sheath includes a distal
segment centered within the outer sheath lumen (Figures 1 A-1B), and wherein at least a portion of the clot
treatment cornponent is coupled to the distal segnient of the guidewire sheath (Figures 1A-1D).

Reganding Claim 10, Veoid discloses the cathater of claim 9@ whorcin the distal scgment of the guidewine
sheath includes a distal tip of the catheter (nosecone 126, Figures 1A-1D), and wherein at least the portion
of the clot treatment component is coupled to the distal tip (Figures 1A-1D).

Regarding Claim 15, Veniti discloses & method for intravascular treatment of clot material from within

2 blood vessel of a human patient (Para. {00771}, the method comprising: advancing a catheter (delivery
catbeter, Fig. 64; see also Para. {0757 distally through the blood vesse] (vessel V, Fig. 6A; see also
Para. [0075]); and transitioning the catheter from (1) a first configuration (Fig. 8A) in which a clot men
of shuttle sheath 610, Fig. 6A; see alsc Para. {073, as stent 616 is only permitted to self expand after
shuttle sheath 610 is proximaally retracted) of an cuter sheath of the catheter (sbuttde sheath 610, Fig.

64), and (i) a second configuration (Figures 6B-6C) in which at least a portion of the clot treatment
component is exposed from the ocuter sheath lumen (Figures 6B-6C; see also Para. [(075]), wherein the
catheter includes a) an ocuter sheath drive component {outer shatt/sheath 506, Fig. 6A) including an
outer sheath dnive component lumen (humen of outer shatt/sheath 606, Figures 6A-6C) and coupled to
the outer sbBeath (Figures 6A-0C; see also Para. {(8)75]) and (b) an elongate member operably coupled

to the clot treatment component and slidably disposed within the outer sheath drive component lumen
(mnm shatt 602, Figures 6A-6C), and wherein transitioning the catheter includes at least one of moving
the outer sheath drive component in a first divection relative to the 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 relative to the outer sheath to cause at least the portion of the clot reatment
component o extend beyond the outer sheath lumen (Figures 6A-8C; see also Para. [0075], as outer shaft/
sheath 606 is proximally retracted, proximaily retracting shuttle sheath 810, to uncover stent 616).

Regarding Claim 16, Venitl discloses the method of claim 15 wherein the second direction (Figures
2R-203) is opposite the first direction (Figures 6B-6C and see also 1B-1D; see also Para. [0075], as
the exeraplary method of treating the vessel be with a bi-directional stent delivery system of the prioy
disclosed embodirnents).

Regarding Claim 17, Veniti discloses the method of claim 13, further comprising causing the clot
treatrnent component to expand when the catheter is in the second configuration (Figures 6B-6C; see also
Para. [B0751.

Regarding Claim 185, Veoutd discloses the method of claior 17 wherein causing the clot treatment
component to expand inciudes transitioning the catheter to the second configuration to allow the clot
treatment cornponent to expand (Figures 6B-6C; see also Fara. {00737

/\
)

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

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

Yepiti fails to farther include, in the same enbodiment, that the elongate member includes a guidewire
sheath drive component, and whercin moving the elongate member includes moving the guidewire sheath
drive component in the second direction relative to the outer sheath fo cause at least the portion of the clot
treatrnent compponent to extend beyond the outer sheath urnen.

Veniti teaches in a different emmbodiment, however, that an elongate member (inner shaft 102, Figures
2A-2D) dncludes a guidewire sheath deive component (Fig. 2C; see also Para. [0053]), and wherein
aving the elopgate mermber pcludes moving the guidewire sheath diive cornuponent 1n the second
direction relative to an outer sheath (shuttle sheath 120, Figures 2B-2D) to cause at least a portion of a

Form PCTA

SA/237 (Box No. V) (duly 2022)

-202-




WRITTEN OPINION OF THE international apphcation No.
NTERMNA NAL SE/ NG AU 4 . :
INTERNATIONAL SEARCHING AUTHORITY POT/USZ024/0 16875

Reasoned statement under Rale 43513 (2)(3) with regard to nevelty, inventive step and industrial applicability;

Box No. vV oo s .
citations and explanaiions sppporting such statement

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

it would have been obvious to one of ordinary skill in the ant to modify the first embodiment of Veniti

to further inchide that the elongate member includes a guidewire sheath drive conponent, and wherein
moving the elongate member inclodes moving the guidewire sheath drive componerntt in the second
direction relative to the outer sheath to cause at Ieast the portion of the clot treatment component 1o extend
beyond the outer sheath flumen, as taught by the latter embodiment of Veniti, the motivation being that
Veniti discloses that the exemplary micthod of treating the vessel with a bi-dircctional stent delivery
system of the prior disclosed cmbaodimnents (Para. {00751).

Regarding Clairn 24, Venit discloses the method of claim 23,

Yeniti fails to further include, in the same embodiment, that moving the guidewire sheath drive component

wnchudes causing roovernest of a guidewire sheath operably coupled to the guidewire sheath drive
compaonent, and wherein the clot reatruent component is operably coupkd o the suidewire sheath so

that causing movement of the guidewire sheath includes causing at least the portion of the clot treatment

component to extend bevond the outer sheath lumen.

Veniti teaches in a different emmbodiment, however, that moving the guidewire sheath drive component
includes causing movement of a guidewire sheath operably coupled to the guldewu’e sheath drive
corppenent {niddie shatt 108, Figures 2A-2I3), and wherein the clot reatment compposent is operably
coupled to the guidewire sheath (Figures 2A-2D) so that causing movement of the guidewire sheath

includes causing at least the portion of the clot treatment component to extend bt‘,yomi the outer sheath
lumen (Figures 2C-2D).

It would have been obvicus 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 guidewire sheath operably uoupit,d to the guidewire sheath drive component, and wherein the clot
treatment componaat is operably coupled to the guidewire sheath so that causing movement of the
guidewire sheath inchides causing at least the portion of the clot weatment component to extend beyond
the outer sheath lumen, as taught by the latter embodiment, the motivation being that Veniii discloses
that the exemplary method of treating the vessel with a bi-directional stent delivery system of the prior
disclosed embodirnents {Para. {80757

Claims 2, 7, §, 11-14, 19-22) 25-28, and 30-32 lack an inventive step under PCT Article 33(3) as being
obvicus over US 2016/Q0128857 to Venifi, Inc. (heretnafter, "Veniti™) in view of US 9,566,179 to J.W.
Medical Systerns Lid. (hereinafter, "JW Medical”).

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

Veniti fails to explicitly disclose a clot treatment drive component slidably disposed within the outer
sheath drive component lnmen and operably coupled to the clot treatment component, wherein the
clot treatment component is contigured to tranpsiiion between the first configuration and the 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 morve of the cuter sheath drive
corgpoenent, the guidewire sheath drive component, and clot treatment drive component.

FW Medical is in the field of interventional catheters and prostheses for treatment of vascular diseases,
including coronary artery discase and peripheral vascular disease, as well as diseases of other body
huniens and other steuctures (col. 1, Ins.18-24), and teaches a clot treatment doive component {expandable
member 30, Fig. 2A) slidably disposed within an outer sheath drive component lumes (Inowen of sheath
38, IMig. 2A; see also col. §, Ins. 4-18) and operably coupled to a clot treatment component (stent segments
46, I'lgx.rcx 1-21), wherein the clot treatinent component is configured to fransition between a first
configuration (Fig. 2A) and a second configuration (Fig, 2B) in response to movement of the clot
treatment drive component, the outer sheath deive u)mponcr a guidewire sheath drive component, or
any two or more of the outer sheath drive component, the guidewire sheath drive component, and clot
treatment drive component (clot treatment drive comporcnt and outer sheath drive component, Figurcs
2A-2B).
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it would have been obvious to one of ordinary skill in the art before the priority date to modify the catheter
of Veniti to further inclode a clot treatment drive component slidably disposed within the outer sheath
drive component lumen and operably coupled to the clot treatment component, wherein the clot treatment
component is configured to wansition between the first configuration and the second configuration in
response 1o movement of the clot treatment drive component, the outer sheath drive component, the
guidewire sheath drive component, or any two or Taore of the outer sheath drive component, the guidewire
sheath drive component, and chot reatmoest drive component, as taught by JW Medical, the motivation
being that JW Medical attributes such a configuration for munipulation of interventional catheters 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 portion of the clot treatment component is slidably disposed
ou the distal segment.

W Medical is 1n 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 structures (col. 1, Ins. 18-24), and teaches at least a portion of a clot treatment component
{plurality of stent segments 46, Figures 1-2A} shdably disposed on a distal segment of a guidewire sheath
(distal segment of guidewire tube 40, Figures {-2A; gee also col. 7, In. 64-col. §, In. 4).

It would have been obvicus to oue of ordinary skill in the art before the priority date to roodify the
imtravascular catheter of Verniti to further inchude that at least a portion of the clot treatroent component is
slidably disposed on the distal segment, as taught by JW Medical, the motivation being that JW Medical
attributes such a coufiguration for manipulation of interventional catheters with greater control, precision,
and visthility (JW Me 1o col 7, Ins. 40-42).

Regarding Claim 8, Veniti discloses the catheter of claim 4 wherein the guidewire sheath further inchides
an intermediate segment extending between the distal segrnent and the proximal segment {intermediate
segment of middie shaft 108, Fig. 1A).

Venitt fails to explicitly disclose that the intenmediate segmiend is sloped radially inward from the proximal

-

segment toward the distal segment.
IW Medical 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 structures (col. 1, Ins. 18-24), and teaches an intermediate segment of a guidewire sheath
{utermediate segment of guidewire tube 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 44 is sloped radially
inward as it extends into sheath 38).

it would have baen obvicus to one of ordinary skill in the art hefore the priovity date to modify the catheter
of Veniti to further incinde that the intermediate segrent is sloped radially inward from the proxinal
segment toward the distal segment, as taught by JW Medical, the motivation being that IW Medical
attributes such a configuration for manipulation of interventional catheters with greater control, precision,
and visthility (JW Medical, col. 7, s, 40-42).

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

Veniti fails to explicitly disclose that at least a portion the clot treatment component is slidably disposed
on the distal segnient of the guidewire sheath.

IW Madical is in the field of interventional catheters and prostheses for treatment of vascular diseases,
including coronary artery disease and penpheral vascular disease, as well as discases of other body hemens
and other structures {col. 1, ns. 18-24), and teaches at least a portios of a clot treatiaent component
{plarality of stent segments 46, Figures 1-2A) slidably disposed on a distal segment of a guidewire sheath
{distal segment of guidewire tube 40, Figures 1-2A; see also col. 7, In. 64-col. §, In. 4).

It would have been obvious to one of ordinary skill in the ant before the priority date to modify the catheter
of Veniti to turther include that at least a portion the clot reammient component is slidably disposed on the
distal segment of the guidewire sheath, as taught by IW Medical, the motivation being that JW Medical
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attributes such a configuration for manipulation of interventional catheters with greater control, precision,
and visthility (JW Medical, col. 7, Ins. 40-42).

Regarding Clairn 12, Venit discloses the catheter of claim 9 wherein the guidewire sheath further includes
a proximal segment (portion of middle shaft 108 disposed closest to bub 112, Fig. 1A).

Veniti fails to explicitly disclose that the proximal segiment is positioned radially outwardly from the distal
segment of the guidewire sheath.

IW Madical 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 structuees (col. 1, Ins. 18-24), and teaches a proximal segrent of a guidewire sheath
{proximal segment of guidewire tube 40, Fig. 2A) positioned radially outwardly from a distal segment
of the guidewire sheath (Fig. 2ZA, as guidewire tube 40 is sloped radially inward as it extends into and
throngh sheath 38).

it would have been obvious to one of ordinary skill in the art before the priority date to modify the
catheter of Veniti to further inchude that the proximal segroent is positioned radially outwardly trom the
distal segment of the guidewire sheath, as taught by W Medical, the motivation being that JW Medical
attributes such a configuration for manipulation of interventional catheters with greater control, precision,
and vistbhility (JW Medical, col. 7, Ins. 40-42).

Regarding Claim 13, modified Veniti discloses the catheter of claim 12,
WVeniti fails to explicitly disclose that the proximal segment is not centered within the outer sheath lumen.

PV Medical is in the ficld of interventional cathoters and prosthescs for treatroent of vascular discascs,
including coronary artery disease and peripheral vascular disease, s well as discases of other body lumens
and other structures {col. 1, Ins. 18-24), and teaches a proximal segment of a guidewire sheath that is

not centered within the cuter sheath lumen {proximal segnient of guidewire tube 40 extending cutside of
sheath 3§, Fig. 2A).

It would have been obvious to one of ordinary skill in the art before the priority date to modify the
catheter of Veuoiti to further include that the proxtmnal segment is got centered within the outer sheath
lumen, as tanght by JW Medical, the rootivation being that JW Medical attributes such a configuration for
manipulation of interventional catheters with greater control, precision, and visibility (YW Medical, col. 7,
Ins. 40-42).

Regarding Claim 14, modified Veniti discloses the catheter of claim 12 wherein the guidewire sheath
further wochudes an intcrmediate segrocot extending botween the distal scgment and the proximal scgmoent
(Gotermediate scgment of moiddic shaft 108, Fig. 1A}

Veniti fails to explicitly disclose that the intermediate segrnent is sloped radially ioward from the proximal
segraent toward the distal segroent.

FW Medical 15 in the field of interventional catheters and prostheses for treatroent of vascular diseases,
including coronary artery disease and peripheral vascular disease, as well as diseases of other body
lumens and other structures (col. 1, Ins. 18-24), and teaches an intermediate sepment of a guidewire sheath
(intermediate segment of guidewire tube 40, Fig. 2A) that is sloped radially inward from & proximal
segment toward a distal segment of the guidewire sheath {Tig. 24, as guidewire tube 40 is sloped radially
imward as it extends into sheath 38},

it would have been obvious to onc of ordinary skill in the art before the priority date to modity the catheter
of Veuiti to further inchude that the intcomediate segmcnt is slopod radially inward from the proxinaad
segment toward the distal segment, as taught by FW Medical, the motivation being that JW 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 19, Vegitd discloses the method of claim 17,
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Veniti fails to explicitly disclose that causing the clot treatment component to expand includes moving a
clot rreatment dave conaponent operably coupled to the clot reatment compounant relative © a guidewire
sheath positioned withia the catheter and adjacent to the outer sheath drive componest.

W Medical 1s in the field of interventional catheters and prostheses for treatraent of vascular diseases,
wciuding coronary arteyy disease and peripheral vascular disease, as well as diseases of other body
lumens and other structures (col. 1, Ins. 18-24), 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) operably coupled to the clot treatmient compounent (Figures 1-28) relative to a
guidewire sheath {gunidewive tube 40, Fig. 2A) positioned within the catheter and adjacent to an outer
sheath drive component (pusher 36, Figures 2A-2B}.

¥t would have been obvious to one of ordinary skill 1o 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 clot
treatment drive component operably coupled to the clot treatment component relative to a guidewire
sheath positioned within the catheter and adjacent to the outer sheath drive component, as taught by

W Medical, the motivation beiag that IW Mcodical atiributes such a configuration for manipulation of
imterventional catheters with greater control, precision, and visibility (JW Medical, col. 7, Ins. 40-42}.

Regarding Claim 20, Veniti discloses the method of claim {7.

iti fails to explicitly disclose that causing the clot treatment component to expand inchides moving ¢
drive cuff of the catheter to cause the expansion of the clot treanment component.

o

FW Medical is in the field of interventional catheters and prostheses for eatment of vascular diseases,
including coronary artery disease and peripheral vascular disease, as well as discases of other body lumens
and other structures {col. 1, ins. 18-24), and teaches causing a clot treatment component (plurality of stent
segments 46, Figures 1-2A) to expand includes moving a drive oudt of a catheter (pusher 36, Fig. 2A) to
cause the expansion of the clof treatment component (col. 8, las. 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 fo expand includes moving a drive
cuff of the catheter to cause the expansion of the clof treatment component, as taught by JW Medical,

the rootivation being that FW Medical attributes such a configuration for manipuiation of mterventional
catheters with grearer contrel, precision, and visibility (JW Medical, col. 7, Ing. 40-42).

Regarding Claim 21, modified Veniti discloses the method of ¢laim 20,

YVemn fails to explicitly disclose that nwoviag the drive cuft includes moving the drive cuft in the first
direction relative to the clot treatment component to drive the expansion of the clot treatment component.

W Medical is 10 the field of Interventiosal cathetess and prostheses for treatnent of vascular diseases,
including coronary artery disease and peripheral vascular disease, as well as diseases of other body lumens
and other structures {col. 1, Ins. 18-24), and teaches that moving the drive cuit inchudes moving the

drive cuft in the first direction relative to the clot reatiuent corpouent to drive the expansion of the clot
treatment componsot {col. 8, Ins. 12-17, as pusher 36 is drawn proximally in tandemn with sheath 38).

It wouldd have been obvious to oue of ordinary skill in the art hefore the priorvity date to modify the method
of Veniti to further include that rooving the drive cuff inchides moving the drive cuff io the first divection
relative to the clot treatment component to drive the expasnsion of the clot weatment component, as taught
by IW Medical, the motivation being that FW Medical attributes such a configuration for manipulation of
ipterventional catheters with greater control, precision, and visibility (FW Medical, col. 7, Ins. 40-42}.

Regarding Claim 22, modified Venitl discloses the method of claim 20.

Veniti fails to explicitly disclose that moving the drive cuff includes moving the drive cuff in the first
diraction relative 10 the clot treatment component to allow the clot treatment component to expand.

W Medical is in the field of interventional catheters and prostheses for treatment of vascular diseases,
including coronary artery disease and peapheral vascular disease, as well as diseases of other body lumens
and other structures {(col. 1, ins. 18-24), and teaches moving the drive cult inciudes moving the drive cult
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in the first direction relative to the clot treatment component to allow the clot treatment component to
expand (col. &, Ins. 12-17, as pusher 36 is drawn proximally in tandem with sheath 3%).

it would have been obvious to one of ordinary skill in the art before the priority date to modify the meathod
of Veniti to further include that moving the drive cuff includes moving the drive cuff in the first divection
relative to the clot treatment component to allow the clot seatrent cormponent to expand, as taught by
W Medical, the motivation being that JW Medical atiributes such a configuration for manipulation of
interventional catheters with greater control, precision, and visibility (JW Medical, col. 7, Ins. 40-423.

Regarding Claim 25, as best understood, Veniti discloses a catheter for treating a human patient (stent
delivery system 100, Fig. 1A; see also Paras. [0030] and [0045]), the catheter comiprising: an outer sheath
(shuftle sheath 120, Fig. 1A) havisg an outer sheath lumen (hamen of shuttle sheath 120, Figures 1A-1D);
an outer sheath drive component (outer shaft 114, Fig. Figures 1A-1D; see also Para. [00517) having as
outer sheath drive component lumen {(central lumen 116, Fig. 1 A; see also Para. [0049]), wherein the outer
sheath drive component is operably coupled to the outer sheath (Figures 1A-1D; see also Para. [0U51], as
outer shaft 114 &5 locked with shuttle sheath 120); a guidewire sheath (middie shaft 108, Tig. 1A) inchuding
z guidewire sheath humeo configured to receive a guidewire (Fig. [ A; see also Para. [0047], as ouiddle
shaft 108 is slidably disposed cver inner shaft 102 and configured for over the wire use. Furthermore, a
guidewire received within the central lumen of inner shaft 102 would be disposed within the lumen of
miiddie shaft 108}, wherein at least a portion of the guidewire sheath is slidably disposed within the outer
sheath (Figures 1 A-113; see also Para. [00471); a guidewire sheath drive component slidably disposed
within the outer sheath drive component (Inner shaft 102, Fig. 2C; see also Para. {0051}]), wherein the
guidewire sheath drive component is operably coupled to the guidewire sheath (Figures 1A-1D); a

clot meatment component coupled to the guidewire sheath (stent 128, Figures 1A-1DD; see also Para.
(00457 ); wherein the catheter is configured to tragsition betwees a (i) first contiguration in which the

clot reatment component is positioned within the outer sheath lumen (Figures 1 A-1B), and (ii) a second
configuration in which at Icast a portion of the clot treatment component is exposed from the outer sheath
lunien in response to at least one of () first movement the outer sheath drive component relative to the
guidewire sheath in a first divection (Figures 1C-113; see also Para. [0051]), and (b) second movement of
the guidewire sheath drive component relative to the outer sheath in a second direction (Figures 2B-213,
and the clot treatment drive component is configured to transition the clot treatment component between
{1) a first state in which the clot treatment component has a first dimension (Figures 1A-1B), and (il) a
second state in which the clot treatrnent component has a second dimnession greater or less than the fivst
dimension (Figores 1C-18)

Vend ils to explicitly disclose that the outer sheath drive component is slidably disposed within the
outer sheath lumen; that at least a portios of the guidewire sheath is laterally adjacent to the outer sheath
drive component: and a clot treatment drive component slidably disposed within the outer sheath drive
coraponent lumen and operably coupled to the clot treatment component.

PV Medical is in the field of interventional catheters and prostheses for treatrnent of vascular diseases,
including coronary artery discasc and peripheral vascular discasc, zs well as discascs of other body lumens
and other structures {col. 1, Ins. 18-24), and teaches an outer sheath drive conmponent {pusher 36, Fig. 2A)
sldably disposed within an outer shoath huroes (fumen of sheath 38, Fig. 2A; sec also col. §, lus. 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. ZA); and a clot treatment drive component (expandable member 30, Fig.
2A) slidably disposed within the outer sheath drive component lumen and operably coupled to the clot
treatment componant {Figures 2A-28; see also col. &, lns. 38-43).

¥t would have been obvicus to oue of ordinary skill in the art before the priority date to modify the
catheter of Veniti to further inchide that the outer sheath duive coraposent is slidahly disposed within

the outer sheath humen; that at least a portion of the guidewire sheath is laterally adjacent 1o the outer
sheath drive component; and a clot treatment drive component slidably disposed within the outer sheath
drive component himen and operably coupled to the clot treatment component, as taught by JW Maedical,
the rootivation being that JW Medical attributes such a configuration for manipulation of mierventional
catheters with greater control, precision, and vistbility (JW Medical, col. 7, Ins. 40-42).
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Regarding Claim 26, modified Yeniti discloses the catheter of claim 25 wherein: in the first state, the clot
treatrnent component has a frst mechasical property (Figores 1A-1B), and in the second state, the clot

treatment component has a second mechanical property (Figures 1C-11; sea also Para. [0051]).

Regarding Claim 27, modified Veniti discloses the catheter of claim 26 wherein: the fiest mechanical
property includes at }@ast 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 1A-1B), and the second mechanical property
includes at keast one of 2 second radial force, a second tensile force, a secound compressive force, and/or a
second shape (second compressive force and shape, Figures 1C-1D).

Regarding Claim 28, modified Yeniti discloses the catheter of claim 25 wherein the clot treatment
component inciudes a mechanical thrombectomy component extending radially cutwardly from the
guidewire sheath {(Figures 1C-180).

Regarding Claim 30, modified Venid 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 fivst portion of the clot weatment component, the catheter further
comprising a sceond clot treatmont drive component shidably coupled to a sccond portion of the clot
treatment component.

FW Medical is in the field of interventional catheters and prostheses for treatment of vascular diseases,
including coronury artery disease and peripheral vascu
lumens and other structures (col. 1, Ins. 18-24), and teaches that the clot treatment drive component is a
first clot treatment drive composent operably coupled to a first portion of the clot weatmest component
{expandable rpentber 30, Figures 2A-2R), the catheter further comprising 3 second clot treatment drive
component stidably coupled to 2 second portion of the clot treatment component (nflation shaft 34,

lar disease, us well as discases of other body

Figures 2A-28; see also col. 8, Ins. 3-4, ax stent segments 46 are shidable).

It would have been obvious to one of ordinary skill in the art before the priority date to modify the
catheter of Venifi to further inchude that the clot treatment deive component is a first clot treatment drive
component operably coupled to a first portion of the clot weatment component, the catheter fusther
comprising a second clot treatment deive component shidably coupled to a second portion of the clot
treatment component, as taught by JW Medical, the nwtivation being that JW Medical atteibutes such a
configuration for manipuhtion of interventional catheters with greater control, precision, and visibility
(JW Medical, col. 7, Ins. 40-42).

Regai‘ding Clairn 31, madifiad Veniti discloses the catheter of claim 30

ails to explicitly disclose that the first clot treatment drive component includes a first clot treatment
Lomponont lumen, and wherein the Qm,ond clot treatment drive component is slidably disposed
rst clot treatment drive component umen.

W Medical is in the field of interventional catheters and prostheses for treatment of vascular diseases,
including coronary artery discase and peripheral vascular disease, as well as diseases of other body lumens
and other structures {col. 1, Ins. 18-24), and teaches that the first clot reatment deive component includes
a first clot oearmoent drive component lurnca (Fig. 2B), and whercin the sccond clot treatment drive
component is slidably disposed within the first clot treatiment drive component lumen (Figures 2ZA-2B).

It would have been obvious to one of ordinary skill in the art before the priovity date to modify the catheter
of Veniti to further include that the fivst clot reatment drive component includes a first clot treatment
drive cnmpnﬂent lumen, and wherein the second clot treatment drive component s slidably disposed
within the first clot treatmert drive compounent Furnes, as tanght by JW Medical, the motivation being

that FW 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 32, modified Veniti discloses the catheter of claim 25 wherein the second divection
(Figures 2B-213) ts opposite the first direction (Figures 18B-1D).
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Claim 29 lacks an inventive step under PCT Article 33(3) as being obvious over US 2016/0128857 o
Veniti, Inc. thereinafter, "Veniti") in view of US 9,566,179 w0 J.W. Medical Systerns Lid. (hereinafier,

LR

"W Medical™y and P 05694718 w Terumo Corp. thereinafier, "Terumo”).

Regarding Claim 29, modified Veniti discloses the catheter of claim 25.

Vemniti fails to explicitly disclose that the clot wreatment component includes a coring element haviag a
proximally-facing leading edge.

T Fa i thie Boald oF o o A wter LFE o H . i o £ 3 |

Teromo is in the ficld of stont grafts and stent graft systoms to debiver the steot graft into the body
{Abstract), and teaches a clot freatment componernt (stent graft 10, Figures 6A-H6B) that includes a coring

g+
clement {(blades 22, Figures SA-6B) having a proximally-facing leading edge (Figures SA-6B).

It would have been obvious to one of ordigary skill in the axt before the priority date to modify the
catheter of Veniti to further inchade that the clot reatment component includes a coring element having
a proximally-facing leading edge, as taught by Terumeo, the motivation heing that such a configuration
simplifies procedures wherien cutting or damaging a desived hiological tissue and blocking the function
thereof is pecessary (Ternumo, Paras. [0002] and [00051-{000013.

Claims 1-32 mieet the criteria set out in PCT Article 33(4), and thus have industrial applicability because
the subject matter claimed can be roade or used in industry.
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The following observations on the clarity of the claims, description, and drawings or ou the guestion whether the claims are fully

supported hy?he description, are made:
Claims 4 and 25 are objected under PCT Rule 68.2(a}{v) as lacking clarity under PCT Asticle © because
claims 4 and 235 are indefinite for the following reasous: Claim 4, depends from claim 3 and refers o ...
the portos of the ocuter sbeath drive compogeat...”, which does sot bave any astecedent basis inclaim 13.
For the purposes of this opinion, the noted claim language is best understood as intending to instead recite,
--...the region of the outer sheath drive component...-~. Claim 25 recites, "...in response to movement in
response to at least one of (a) fivst movernent the outer sheath drive component relative o the guidewire
sheath 18 a first direction, asd (b} second roovement...” Such language is uonclear, and therefore renders
the claim indefinite. For 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 guidewire sheath in a fivst direction, and (b) second raovement.. -
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P.O. Box 1450
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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.
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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 1s 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.
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2. (Original) 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. (Original) 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 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 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. (Original) The valve assembly of claim 1 wherein the first filament and the second

filament each comprise a plurality of strands woven together.

7. (Original) The valve assembly of claim 1 wherein the tubular member is elastically

deformable.
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8. (Original) The valve assembly of claim 1 wherein the tubular member is

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;
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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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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;
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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.

167312482.1
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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.

167312482.1
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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. §;
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 (i1) one of Species
C,D,E, orF.

167312482.1

-219-



Application No.: 18/598,482 Docket No.: 111552-8016.US07
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. 111552-8016.US07 from which the undersigned is authorized to

draw.

Dated: July 1, 2024 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

-10-

167312482.1

-220-



Page 1 of 5

Uushp 0 | UNITED STATES
. RO B oATENT AND TRADEMARK OFFICE

»

NN N, g

NN

RN
NRERERY
NN

SNy
& S\“‘

S

R
0
N Noow o™ oo ¥ 3

Ry
R

W N
NI
AN

sy
7
“t
v
a7

ety

ATTORNEY DOCKET #
.8016.US07

111552

50PMZET

46:

RECEIPT DATE / TIME
07/01/2024 06

APPLICATION #
18/598,482

Title of Invention

HEMOSTASIS VALVES AND METHODS OF USE

Application Information

PATENT #

APPLICATION TYPE  Utility - Nonprovisional Application

under 35 USC 111(a)

FILED BY  JiYoung Anderson

CONFIRMATION # 3249

FILING DATE 03/07/2024

PATENT CENTER # 66200461

FIRST NAMED  Benjamin E. Merritt

CUSTOMER # 25096

INVENTOR

AUTHORIZED BY  Matthew Williams

ADDRESS

CORRESPONDENCGCE

16

TOTAL DOCUMENTS

Documents

\S.,
7%
%%

“terr?
3
2%
Pk
)
[
74%
7

.
o]

=8

P
§x
AN s

N

]
&

.
_5\}

e

brbrk
ebee
P

%

et

-221-



Page 2 of 5

P o o s s o o, s P o
75 7k 7k 55 55 £ £ 55 75 8!
-, gt gt b b : b . b
. . . e e e . o
Iss) Ve e e e i, foo,
[ag g “y [£0 (49 [s% frren
k4 A o, # Jriedt A o
o] o) (59 49 s (4] (597
s 75 el e oo 7y pres
K44 (9 LN et ¥ (s8] ‘s

s s o,
(A8 (A [ag]
oo
. . o,
L) [ i
(] (9] (9]
fet = =
o o o
& i i
rs Vs Vs
ek v, ie,
bi/ % %
P i i -
o 3% 3% oot
P Py Py o
. £ £ i
e
o e o o P =
. ol o o i i
j oo el el “ -
(] 5 (1] (1] 2] 75
" = i e 3
[ oy (35 (35 73 o
Srrs P P P Yrs b
Ve e ., 4y Pl 7
[ o [ < K -5
R k. [ [ b
PN i I & Ve 7l
Y J [ e (%]
e 7 oy <5
s e
7 58
dper i 7%
P ] P PR
s bt g P
[ 7 i i
drrs 7~ o H 1%, 5
e beden o, e s
e 4 (5] (93] 7
7 e
torir. Serr’ * o /)
. wpor i ceed
ot fre brns
] o fesd 7
-, e 244 7
5y PR i ot
P g roes v £,
e 7 -, <, ih.
03 b i '
s ihh : . :
s bt hrra 7
e, H it "o
oy ot e P :\
e I o
i 23 / P
“ < Ve Yorbe, ~reny
7 7 i f =
7y bl s Y3 ;
“rd - “r 77 b4 st
e H i/ (5] 77
w7 P 5 sty [
" P H . L] 774
i iy H 5% % w2
Lt 3 o ., ) i 54
oyt AN Y i pE ;
15 A i . 1
4 : 1
-2 b e wred,
7y bede e, )
7 Fees 7 e
i 7 P ; 2.

-222-



S
Tl

aa ey

o R
Tobh
w0

TR

Page 3 of 5

—
§

S

R
LNl

b}

LAY

WS

SIS

e

Digest

7
Voden

.
NS
Sawal

o

e

3
§

Ra8

g
Q8
SN

0
£
drd

-223-

Ay




Page 4 of 5

. - fos
P oy fn v
a8 e 71
bert 3 bii
I
i 4 “
foens 7 .
1 poon ) !
iy (93] prd ]
el i T £ Pt
! P i5d
%) o L Lot
£ 7 e i it
s [ ] (] thi
4 I 4 e s
s LLE 10 s 5
I % i
14
oA P
i74 7
binh }».,
o i
o
e
bordh
oty
Yored
o] spean
bk g
ol
<
; e
“/ s
:. %4 .
“ P44 =/ 0
; ihed e i
L Gyt e il
i Lk 775 - 114
thi oy i, . Yers [
el [#5] [ P 58] .
L pred s ined sod “is
i 7 1 £ Y
o o, 58]
il v [y (23 v 7 y
S s £ .
Vot o
o FaX] I

; 3
3 e
“ ]
; I
. L
Pt et A
tid o e P
7o s P toded
(A0 ) it s,
P frbes 0y Lid
ik i1t e e
e b % 58 [
< ,’5 o A O (%]
. b i1l
7 5.
e
49 AP
/ ol o
5 T 4
} it el
berrd b 7
<8 X v
“f ‘7 g
oy z; prd
70 4
il o
i £
Y
=g ? e
s i) 74
el bdee ‘//‘
77 1] e
Yrded. brend 11t
5 (:., :, ' /' todsd
e 3 g
fo, [
wa, Byon
$/ 4 e hih
e P vy ]
7 i 1hd [AB IS S] £
eopes et
(] ]
et r
4 ¢ (52
s, g [
s g o0
pes ol 0
Py Py
s (N [ V)
e " [999]
/ b, g e, ¥
2. Tl Py
it ; L
s H (v
A .
£ = 7
2 44 Ypoas
24 - Faie
5% 4. e
Pt 74
bl i
75 H
e, i '
Y : 7
i o
o o
el . g
[e5% 41 i
Yersd /u H
g ) 7
', t g, hors Vodos
73 T ot
sy e T 4 (28
ooy P Pt ws
L. oo, ;
H } i i
7 H : ] . ;
ole. st e j 2 reeed
(e, e R ,
I i L.
’, Pedd o
L0 ) et
th. 1L Lh. [ -




Page 5 of 5

indicating accepiance of the application as a national stage

ol in due cows

o

New Infernational Application Filed with the USPTO as a Recelving Office

I a new international application is being filed and the internalional application includes the necessary components for an
irternational ing dale (see PCT Ar !*LEL 11 and M?-‘ 810y, a Notification of the International Application Number and of the
International Filing Date (Form POT/RO0E) will be issued In due course, subject 1o pres ions concerning nalional securily
and the date shown on this A{;krzmﬂﬁdgemu!i Re m;;i wii gstablish the intarnational iling date of the application.
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The publication may be viewed using the USPTO's publicly available Searchable Databases via the Patent
Public Search tool at www.uspto.gov. The direct link to access the Patent Public Search tool is currently
https://ppubs.uspto.gov/pubwebapp/static/pages/ppubsbasic.html.
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the USPTO’s electronic patent application filing and management system. The direct link to access this status
information is currently https:/patentcenter.uspto.gov/. Prior to publication, such status information is confidential
and may only be obtained by applicant using the private side of Patent Center.

Further assistance in electronically accessing the publication, or about Patent Center, is available by calling the
Patent Electronic Business Center at 1-866-217-9197.
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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.
A 2]

18598482 ICTRS j05/08/2024 111552.8016.US07
To view your correspondence online, please sign in to Fatent Genter 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 Elecironic Business Genler
(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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Application Papers
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DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

Election/Restriction

This application contains claims directed to the following patentably distinct species:

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 1l & IlI.

Il) 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 foward 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 | & lII.

[} 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 | & II.

This application contains claims directed to the following patentably distinct sub-species:

1) Figs. 1-4 2) Fig. 5 3) Fig. 6 4) Fig. 7

5) Fig. 8 6) Fig. 9 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. 103 or pre-AlA 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 /)

Application No.

Applicant(s)

18/598,482 Merritt et al.
Examiner Art Unit AlA (FITF) Status
FIKIRTE A GEREMEW OMBL Yes

filing a notice of appeal;

r o mmo o

mailing of a notice of allowance;

mailing of a final Office action;

abandonment of the application.

1. THE REQUEST FILED 07 March 2024 |S GRANTED .

filing a request for suspension of action;

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. O for an application undergoing continued examination (RCE).

completion of examination as defined in 37 CFR 41.102; or

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. filing a petition for extension of time to extend the time period for filing a reply;

B. 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 ;

Telephone inquiries with regard to this decision should be directed to FIKIRTE GEREMEW at (703)
756-1930. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/FIKIRTE A GEREMEW/

PROGRAM SUPPORT SPECIALIST, OMBL

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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Alexandria, Virginia 22313-1450
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APIE)I]{JII\EE;ON 35111(231)1\ISA(¥E GI?JII)\I?II"{T FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/598,482  03/07/2024 2820 111552.8016.US07 30 3
CONFIRMATION NO. 3249
25096 FILING RECEIPT
PERKINS COIE LLP - SEA General “ | ”ﬂ”
PERKINS SO A A
P.O. BOX 1247

SEATTLE, WA 98111-1247
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.

Inventor(s)
Benjamin E. Merritt, San Clemente, CA;
John C. Thress, Capistrano Beach, CA;
Paul Lubock, Monarch Beach, CA;
Applicant(s)
Inari 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
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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 AlA (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 USPTO 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 hitp://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-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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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Application or Docket Number

PATENT APPLICATION FEE DETERMINATION RECORD

Substitute for Form PTO-875 18/598,482
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
B 5.0 0) N/A N/A N/A N/A 320
SEARCH FEE
T o o N/A N/A N/A N/A 700
EXAMINATION FEE
N AN FEE N/A N/A N/A N/A 800
;I;g);l;'?RLﬁlgS)IMS 30 minus 20= | 10 OR |x 100 1000
INDEPENDENT CLAIMS : *
(37 GFR 1.16(h)) 3 minus 3 = X 0
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
(37 CFR 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 1.16(j)) 0
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2820
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United States Patent and Trademark Office

Under Sacretary of Commerce for intellectual Property and
Director of the United States Pafent and Trademark Office

WELCOMETO THE UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO)

Congratulations on taking the first step to prolect your invention. You can now advertise or mark any products
covered by this application for your invention as “Patent Pending” for as long as this epplication is pending!

We are here to help you on the rest of your journey.

New to the process? The Patent Basics page will take vou from Contact us:

“What is a patent?” to assistance with the application process. s General information: USPTO Contact Center

*  www.usplo.gov/PaleniBasics - www.uspto.gov/heip

*  Patent Center
Patent Electronic Business Center
- www.uspto.gov/EBC

Consider cost savings. You might qualify for small entity or
micro entity status, which means a discount on most USPTO
patent fees.
o www,uspto.gov/ EntityStatus = Pre or post-examination: Application Assistance Unit
- www.uspto.gov/PatentAssistance
Become a registered electronic filer (eFiler). You'll gain access

L e ~ ) ) - \ oe?
to the full capabilities of Patent Center. As a registerad eFiler, Want to learn more

vou ean electronically view your submission, track the progress ~ * Aceess our free services all in one spot. Find all of our
of your application, and respond to USPTO correspondence. coniact centers, nationwide services, evenis, aducation,

and training.
- www.uspto.gov/ FreeServices

= www.uspio.gov/NewPatentFilers

Learn how to identify which of your creative ideas might be
intellectual property assets and how to protect them by using
tha USPTO intellectual Property (IP) Identifier,

«  Connect with us on Instagram, Linkedin, Twitter,
Facebook, and YouTube,

° ipidentifier.uspto.gov »  Hear about resources for startups, inventors, and
Wa also provide Pro Se Assistance, support specifically entrapreneurs, as well as our initiatives engaging women,
gearaed for independent inventors without an attorney or the military community, and others. These programs offer
agent. Follow the link below, call us at B&6-767-3R4E, or emnail helpful tips and tricks on identifying and managing your P
prosaassistancecenter@uspto.gov. finding options for funding, and expanding your network to
= www.usplto.gov/ProSePatents support your business.

- www.usplo.gov/startups
Mead help near you? We hava regional offices across the
country, as well as Patent and Trademark Rescurce Centers in
libraries in nearly every state, with specialists standing by 1o - www.uspto.gov/initiatives
help you at no cost.

- www.uspto.gov/inventors

= We hope you connect with us by subscribing to receive

° i . . e . o
www.uspto.gov/locations important notifications by amaii.

* WWW.uspio.gov/ptrc - www.uspto.gov/subscribe

. Y R
o Vidal_ Y Y
Kathi Vidal Derrick Brent

Under Secretary of Commerce for Intellectual Property and Deputy Under Secretary of Commerce for Intellectual Property and

o

Director of the United States Patent and Trademark Office -242- eputy Director of the United States Patent and Trademark Office
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349. | 20020022858 02-21-2002 Demond et al.

350. | 20020028211 02-28-2002 Khosravi et al

351, | 20020032455 03-14-2002 Boock et &l

352, | 20020085161 07-18-2002 Dhindsa

353 | 20020085171 {7-18-2002 Belef

354, | 20020111648 08-15-2002 Kusleika st al.

355, | 20020120277 08-29-2002 Hauschild et al.

356, | 20020147458 10-10-2002 Hiblar at al.

357, | 20020156457 10-24-2002 Fisher

358. | 20030083693 05-01-2003 Daniel et al.

358, | 20030100819 05-28-2003 Hopkins et al.

360, | 20030114875 08-12-2003 Sjostrom

361, | 200301168731 08-26-2002 Hartley

362 20030125683 07-03-2003 Caleman ot al.

363, | 20030135230 07-17-2003 Massey et al.

364, 20030135258 7-17-2003 Andreas et al.

365 | 20030153873 08-14-2003 Luther et &l

366. | 20030153973 06-14-2003 Sour et al.

a7, | 20030168068 09-11-2003 Poole et gl

368, 20030176884 (9-18-2003 Berrada et al.

369. | 20030191518 10-00-2003 Weidon et al.

370. | 20030208224 11-06-2003 Broome

371, | 200400394142 02-25-2004 {sshiki et &l.

372, | 20040088288 04-08-2004 Palmer et al.

373 | 20040073243 04-15-2004 Sepetka et al.

374, | 20040008033 05-20-2004 Leeflang et al.
375, | 20040133232 07-08-2004 Rosenbluth et al.

376. | 20040138892 07-15-2004 Phung et al.

377. | 20040167567 08-26-2004 Cano et al.
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378, | 20040188201 10-07-2004 Kellett et al.

379, | 20040198202 10-07-2004 Dubrul et al.

380, | 20050033172 02-10-2005 Dubrul et &l

3
381, | 20050038468 02-17-2005 Panetta st al.

382, | 20050055047 03-10-2008 Greenhalgh

383 | 20050085826 04-21-2008 Mair et al.

384, | 20050085348 04-21-2005 Sepetka et al.

3
385, | 20050119868 086-02-2005 Teague et al.

388, | 20050177132 08-11-2008 Leniz et al.

387. | 20050187570 08-25-2008 Nguyen et al.

388. | 20050283165 12-22-2005 Gadberry

389 20050283166 12-22-2005 Greenhalgh ef al.

380. | 20050283186 12-22-2005 Berrada et al.

391. 20060020286 31-26-2006 Niermann

302, | 20080042785 03-02-2006 West

383, | 20080047286 03-02-2005 West

384, | 20060088533 04-27-2006 Ziegler et al.

395. | 200601006582 05-11-2006 Daniel et al.

306. | 20080155305 07-13-2006 Freudenthal etal.

387, | 20080173525 08-03-2005 Behl et al.

388, | 20060185137 08-31-2006 Sepetka et al.

399, | 20060200221 00-07-2006 Matewicz

400. | 20080224477 10-05-2008 Finitsis

401, 20080226845 10-12-20058 Bonnette et al.

402. | 20060247500 11-02-2006 Voegele et al.

403. | 20060253145 11-08-2008 Lucas

404, | 20080276874 12-07-2008 Wilson et al.

405, | 20080282111 12-14-2005 Maorsi

408. | 200602936986 12-28-2006 Fahey et al
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407. | 20070038225 02-15-2007 Osborne
408. | 20070112374 05-17-2007 Paul, JR. el al,
409. | 20070118185 05-24-2007 DeMeillo et al.
410, | 20070146386 06-28-2007 Coughlin
411 20070161863 07-12-2007 Smalling
412 20070173513 08-02-20067 Deutsch
413. | 20070191368 08-16-200G7 FPalmer et al.
414, | 20070188028 (8-23-2007 Milostavskiet al.
415 | 200702083861 09-06-2007 Okushi et al.
418, | 200702083587 09-06-2007 Fiorella et al.
417 20070213753 09-13-2007 | Waller
418, | 20070213785 09-13-2007 | Adams et al
419, | 20070255252 11-01-2007 Mehta
420. | 20070288054 12-13-2007 | Tanaka etal.
421 20080015541 01-17-2008 Rosenbluth et al.
422, | 20080088055 04-17-2008 Ross
423, 20080157017 07-03-2008 Macatangay et al.
424, | 20080167678 07-10-2008 Morsi
425 | 20080183138 07-31-2008 Lenker et al.
426, | 20080228208 (9-18-2008 DeMeiio ot al.
427. | 20080234722 09-25-2008 Bonnette et al.
428, | 20080262528 10-23-2008 Martin
429, 200802689798 10-30-2008 Ramzipoor et al.
430, | 20080300488 12-04-2008 Gresham
431 20080013568 01-15-2008 Escuderoc et al.
432 | 20000054918 02-26-2009 Henson
433. | 20050062341 03-05-2008 | Amplatz et &l
434, | 20090069828 (3-12-2003 Martin et al.
435. | 200000768417 03-19-2008 | Jones
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438, 20080180112 08-25-20092 Qstrovsky
437. 20090163848 08-25-2000 Akiog at al.

438. | 20080182362

07-16-2008

Thompson et al.

438. | 20080281525

11-12-2008

Harding et al.

440. | 20080282307

11-28-2009

Razack

441, | 20060298383

12-03-2009

Mariin el al.

442, | 20100030258

02-04-2010

Duibrul ot &l

443, | 20100042138

02-18-2010

Berrada et al

444, | 20100087844

04-08-2010

Fischer Jr.

445 | 20100087850 04-08-2010 Razaock
446. | 20100114413 05-058-2010 Dubrulet al.

447 | 20100121312

05-13-2010

Gislenz et al.

448. | 20100137848

Desaietal

449, | 20100190158

Van Wordragen ot al.

450. | 201002047142

Matlaby

451, | 20100249815

Jantzen et al.

452, | 20100268284

Bonnette et al.

453. | 20100318178

Hapaport et al.

454, | 20110034887 02-10-2011 Kennedy
455, | 20110054405 03-03-2011 Whiting st al.
458. | 20110060212 03-10-2011 Slee et al.

457. | 20110118817

05-19-2011

Gunderson et al,

458, | 20110125181

05-28-2011

Brady et al.

459, | 20110144592

08-18-2011

Wong et al.

460. | 20110152823

08-23-2011

Mohiuddin et al.

461, | 20110152093

08-23-2011

Marchand ef al.

462, | 20110160742

086-30-2011

Ferrera et al.

463, 201101680763 06-30-2011 Ferrara ot al.
464, 20110160808 08-04-2011 Wittens
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465 | 20110186414 08-11-2011 Porter et al.
468. | 20110213290 09-01-2011 Chin et al.

487, | 20110213403 09-01-2011 Aboytes

488, | 20110224707 09-15-2011 Milosiavskiet al.

469. | 20110245807 10-08-2011 Sakata et al.
70. | 20110251629 10-13-2011 Galdonik et al.

471 20110264133 10-27-2011 Hanlon et al.

472, | 20110265681 11-03-2011 Allen et al.

47 20110288529 11-24-2041 Fuiton

474 20110288572 11-24-2011 Martin

475. | 20110318817 12-28-2011 Ferrera et al.

476, | 20120059309 03-08-2012 di Palma et al.

477. | 20120059358 03-08-2012 di Palma et al.

478, | 20120083824 04-05-2012 Baerrada ot al.

478. | 20120083865 04-05-2012 Shrivastava

480, 20120088216 04-12-2012 Rapaport et al.

43 20120101480 04-26-2012 ingle et al.

482 | 20120101510 04-26-2012 Lenker et al.

483. | 20120138832 08-07-2012 | Townsend

484, | 20120143239 08-07-2012 | Aking et al.

485, | 20120165919 08-28-2012 Cox et al.

486, | 20120178181 07-12-2012 Strauk et al.

487, | 20120187277 08-02-2012 Stinis

488, 20120232855 09-13-2012 Lorrison et al

488, | 20120271105 10-258-20142 Nakamura st al.

480, | 20120271231 10-25-2012 | Agrawal

481, | 20120277788 11-01-2012 Cattaneo

492, | 20120310168 12-08-2012 Huff

483, | 20130030480 01-31-2013 Marks et al.
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494, | 20130046332 02-21-2013 Jones et al.

495, | 20130068348 03-14-2013 Fiorella et al.

496. | 20130062012 04-18-2013 Marchand et al.

487, 20130086571 04-18-2013 Massicotle et al.

498. | 20130102096 04-25-2013 Strauss

489, | 20130118721 05-08-2013 Takagi et al.

500. | 20130144328 08-06-2013 Brady et al.

501, | 20130185871 06-27-2013 Fiorella et al.

502, | 20130184703 07-18-2013 Shireman et al.

503. | 201301975587 08-01-2013 Brady et al.

S04, | 20130226198 08-28-2013 Smith

505, 20130288808 10-31-2013 Tanaka et al.

o8, | 20130317588 11-28-2043 Martin et al.

507. | 20130345739 12-26-2013 Brady et al.

§08. | 201400057142 01-02-2014 Martin

509, 20140005713 01-02-2014 Bowman

510. | 20140005715 01-02-2014 Castella ef al.

511, | 20140005717 01-02-2014 Martin et al.

§12. | 20140025048 01-23-2014 Ward

513, | 20140031856 01-30-2014 Martin

514, | 20140048133 02-13-2014 Makamura st al.

515. | 20140048243 02-13-2014 Ray et al.

§16. | 201401216872 05-01-2014 Folk

517, 20140155830 08-05-2014 Bonnette et al.

518, | 20140155008 07-22-2014 Rosenbluth et al.

519, | 20140155080 08-05-2014 Turjman

§20. | 20140180397 06-25-2014 Gerberding et al.

521, | 20140188143 07-03-2014 Martin et al.

522, | 20140236218 08-21-2014 Dubrul et al.
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523 | 20140243882 08-28-2014 Ma
524, | 20140257253 09-11-2014 Jemisan
525 | 20140276403 09-18-2014 Follmer et al.
526. | 20140318354 10-30-2014 Thompson &t al.
527. | 20140324081 10-30-2014 Rosenbiuth et al,
528. | 20140330288 11-06-2014 | Wallace et al.
528, | 20140336691 11-13-2014 Jones et al.
530. | 20140343583 11-20-2014 Chin ef al
531, | 20140364898 12-11-2014 Consigny
532. | 20140371778 12-18-2014 Vale et al.
§33. | 20150005781 01-01-2015 Lund-Clausen et al.
534, | 20150005792 01-01-2015 | Ahn

535 | 20150018858

01-15-2018

Quick et al.

536, | 20150018880 | 01-15-2015 | Quick

§37. | 20150018529 | 01-15-2015 Martin et al.
538. | 20150025555 | 01-22-2015 | 808

539. | 20150032144 | 01-29-2015 Holioway
540. | 20150059808 | 03-05-2015 Motien

S41. | 20150088180 | 03-28-2015 | Jensen
542 | 20150127035 | 05-07-2015 | Trapp otal
543, | 20150133990 | 05-14-2015 Davidson
544, | 201501580672 | 06-04-2015 Ma

§45. | 20150164523 | 08-18-2015 Brady et al.
546, 20150184666 08-18-2015 Johnson et al.
547. | 20150180155 | 07-08-2015 Ulm 1

548, | 20150190158 | 07-09-2015 Ul 11}

§48. | 20150166380

07-18-2015

Berrada et al.

550. | 20150186744

07-18-2015

Abaoytes

551, | 20150208058

07-30-2018

Ferrera et al.
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552, | 20150208165 07-30-2015 Grandfieid et al.

853 | 20150238207 08-27-2018 Cox et al,

554, | 20150250578 09-10-2015 Cook et &l

555 | 20150285299 09-24-2015 Cooper &t al.

556. | 20150305756 10-29-2015 Rosenbluth

557. | 20150305858 10-20-2018 Eller

558. | 20150352325 12-10-2015 Guick

558, | 201503680001 12-17-2015 Quick

560. | 20150374381 12-31-2015 Quick

561. | 20160008014 08-00-2016 Rosenbluth

§62. | 20180022293 01-28-2016 Dubrul et ab,

563. | 20180058540 03-03-2018 Don Michae!

B564. | 20160074627 03-17-2016 Cottone

565. | 201601008448 04-21-2016 Brady et al.

§66. | 20180106449 04-21-2016 Brady et al.

567 | 20180113863 04-28-2018 Brady ot &l.

68, | 20160113664 04-28-2016 Brady et al.

569. | 20160113685 04-28-2016 Brady et al.

§70. | 20180113668 04-28-2016 Quick

571, | 20180143721 05-28-20156 Rosenbluth

572, | 20160208344 07-21-2016 Bruzzi et al.

573, | 20160228134 06-11-2016 Martin et al.

813
§74. | 20180262790 09-15-2016 Rosenbluth et al.

575 | 20180287275 10-05-2018 Cox et &l

Bra. | 20160367285 12-22-2016 Sos

577. | 20170014580 01-19-2047 Minskoif et al.

§78. | 20170037548 02-09-2017 Lee

579. | 20170042571 02-18-2017 Levi

B580. | 20170058623 03-02-2017 Jaffrey et al.
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581, | 20170078672 03-23-2017 Quick

gz, | 201700888584 03-30-2017 Greenhalgh et &l

583, | 20170100142 04-13-2017 Loolcet al.

584, | 20170105743 04-20-20147 Vale et al.

585 | 20170105745 04-20-2017 Rosenbluth st al.

Ba8. | 20170112513 07-11-2047 Marchand et al.

587. | 20170112514 04-27-2017 Marchand et al.

588. | 20170189041 07-08-20147 Cox et al.

589. | 20170233008 08-17-20147 Kroczynski et al.

580. 20170265878 09-21-2017 Marchand ef al.

a1, | 20170303839 10-26-2017 Greenhalgh et al.

592. 20170303842 10-28-2017 Greenhalgh ef al.

Bga. | 20170303047 10-26-2047 Greenhalgh et al.

594, | 20170303048 10-26-2017 Wallace ot &l.

§95. | 20170325839 11-16-2017 Rosenbluth et al.

586, | 20170348014 12-07-2017 Wailace et al.

Bg7. | 20180042624 02-15-2018 Greenhalgh et al.

598. 20180042628 02-15-2018 Greernhalgh et al.

588, | 20180064453 03-08-2018 Garrison et &l

§00. | 20180084454 03-08-2018 Losordo et al.

801. | 20180070068 03-15-2018 Wailace et al.

802 20180092652 04-05-2018 Marchand ef al.

803, | 20180105563 04-18-2018 Quick

804, 20180125512 05-10-2018 Nguyen at al.

805, | 20180163043 07-12-2018 Marchand et al.

8086, 20180238205 08-23-2018 Krautkremer et al.

g07. | 20180256178 09-13-2018 Cox et al.

08, 20180286240 10-18-2018 Rogenbiuth et al.

809. | 20180344338 12-06-2018 Cox et al.
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§10. | 20180361116 12-20-2018 Quick et al.

811, | 20100000492 01-03-2019 Casey et al.

812, | 20180046219 02-14-2019 Marchand et al.

§13. | 20130070401 03-07-2019 Merritt et al.

8§14, | 20190117244 04-25-2019 Wailace et al.

815, | 20160133622 05-06-2019 Wailace at al.

816. | 20180133623 05-09-2019 Aailace et al.

§17. | 20130133824 05-038-2019 Wallace ef al

20100133628 05-09-2019 Wailace et al.

5]
810, | 20160133628 05-00-2019 Wallace ot &l.

820. | 201801336827 05-08-2019 Wallace et al.

§21. | 20120150259 05-23-2012 Cox et &l

822. | 20180231373 08-01-2019 Quick

823, 20160321071 10-24-2019 Marchand ef al.

824, | 20180336148 11-07-2018 Greenhalgh et al.
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Filing: November 17, 2021, Applicant: Inar Medical, Inc., Date of Mailing: March 22, 2022, 13 pages.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond 1o a collection of information uniess it contains s valid OMB control number,

Application Number 18/508,482 - Conf # 3249

Filing Date March 7, 2024

ggSTRé%‘%E?E?fg;SgKE% First Named inventor Benjamin E. Merritt

{Not for submission under 37 CFR 1.88) Art Unit MNot Yet Assigned

Examiner Name Not Yet Assigned

Attorney Dockst Number |[111552.8018.US0Y

5. " linternational Search Report and Written Opinion for international App. No. PCT/US21/59735; Date of
Filing: November 17, 2021, Applicant. Inar Medical, Inc., Date of Mailing: March 22, 2022, 11 pages.
56. International Search Raport and Wiitten Opinion for international App. No., PCT/USZ23/80502, Date of
Fiting: January 11, 2023, Applicant: Inari Medical, Inc., Date of Mailing: May 25, 2023, 9 pages.
57. International Search Report and Wiitlen Opinion for international App. No. PCT/USZ23/61258; Date of
Filing: January 25, 2023, Applicant: Inari Medical, Inc., Date of Mailing: June 7, 2023, 8 pages.
&8, Gross el al., "Dump the pump: manual aspiration thrombectomy (MAT) with a syringe is technically
affective, expedilicus, and cost-efficient,” J Neurointervent Surg, 2018, 4 pages.
58 Enghsh transiation of Japanese Office Action mailed June 7, 2023 for Japanese Application No. 2021-
507564, 7 pages.
60. European Office Action received for EF Application No. 18878841.2, Applicant: inari Medical, Inc, Date
of Matling: July 18, 2023, 6 pages.
61. International Search Report and Written Opinion for international App. No. PCT/AUS23/80827, Date of
Filing: January 19, 2023, Applicant: inari Medical, inc., Date of Mailing: July 20, 2023, 12 pages
82. Extended Eurcpean Search Report issued for EP Application No. 20877370.5, Date of Mailing: October
17, 2023, 11 pages.
63. International Search Raeport and Whiitten Opinion for international App. No. PCTUSZ23/685128,; Dale of
Fiting: March 30, 2023, Applicant. inan Medical, Inc., Date of Mailing: November 14, 2023, 14 pages.
64. International Search Report and Wiitlen Opinion for international App. No. PCT/USZ3/66538, Date of
Filing: May 3, 2023, Applicant: Inari Medical, inc., Date of Mailing: January 4, 2024, 14 pages.
85, English translation of Japanese Office Action received for JP Application No. 2022-574455, Applicant
Inar Medical, Ing, Date of Mailling: January 23, 2024, 12 pages.
66 Chinese First Office Aclion received for TN Application No. 201980087623.1, Applicant Inari Medical,
Inc., Date of Mailing: January 31, 2024, 10 pages.
67. International Search Report and Wiitlen Opinion for international App. No. PCT/US23/73765, Date of
Fiiing: Septamber 8, 2023, Applicant: Inari Madical, [nc., Date of Mailing: February 28, 2024, 7 pages.
68. International Search Report and Written Opinion for international App. No. PCT/AIS23/69802; Date of
Fiting: July 10, 2023, Applicant: Inari Medical, inc., Date of Mailing: February 28, 2024, 12 pages.
EXAMINER SIGNATURE
Examiner Signature Date Considerad
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw lins
through a citation it not in conformancs and not considerad. Include copy of this form with next communication io
applicant.
' See Kind Codes of USPTO Palent Documenis ab www USPTO GOV or MPEPR 601.04.  Enter office that issued the document, by the two-
letter code (WIPQ Standard ST.3). ° For Japanese patent documents, the indication of the year of the reign of the Emperor must precade the
serial number of the patent document. * Kingd of document by the appropriate symbols as indicated on the document under WAPO Standard
ST.18 if possible. ° Applicant is 1o place a check mark here if English language translation is attached.

CERTIFICATION STATEMENT
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Application Number 18/508,482 - Conf # 3249

Filing Date March 7, 2024

ggSTRé%‘%E?E?fg;SgKE% First Named inventor Benjamin E. Merritt

{Not for submission under 37 CFR 1.88) Art Unit MNot Yet Assigned

Examiner Name Not Yet Assigned

Attorney Dockst Number |[111552.8018.US0Y

Please see 37 CFR 1.97 and 1.88 1o make the appropriate selection(s):

I_1That each item of information contained in the information disclosure statement was first cited in any communication from
a foreign patent office in a counterpart foreign application not more than three months prior o the filing of the information
disclosure statement. See 37 CFR 1.87(e) (1).

OR

[ That no item of information contained in the information disclosure statement was oited in @ communication from a foreign
patent office in a counterpart foreign application, and, to the knowiedge of the person signing the certification after making
reasonable inguiry, no item of information contained in the information disclosure statement was known to any individual
designated in 37 CFR 1.58(c) more than thres months prior to the filing of the information disclosure statement See 37
CFR 1.87(=) (2).

1 See attached cerlification statement.
1 Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
None

it is submitted that the information Disciosure Statement is in compliance with 37 CF.R. § 1.28 and the Examiner is
respectiully reguested to consider the listed references. This Information Disclosure Statement is not to be construed as a
representation that. {i) a search has been made; (i} additional information that may be material to the examination of this
application deas not exist; (i) the information, protocols, results and the like reported by third parties ara accurate or enabling;
or {iv} the cited information is, or is considered 1o be, material {o patentability. in addilion, Applicant does not admit that any
enclosed item of information constitutes prior art to the subject invention and specifically reserves the right to demonstrate
that any such reference is not pricr art.

COPIES OF REFERENCES

Those documents which are marked with a double asterisk (*} next to the Cite No. in the attached form FTC/SB/CE are not
supplied because they were previcusly cited by or submitted to the Office in prior application number 17/226,318 and filed
on April 8, 2024, application number 16/117,518 and filed August 30, 2018, and application numbear 18:518,078 and filed
November 20, 2023 and refied upon in this application for an earlier filing date under 35 U.8.C. 120.

SIGNATURE
A signature of the applicant or representative is reguired in accordance with CFR 1.33, 10.18. Fisase see CFR 1.4(d) for
the form of the signature.

Signature Matthew 3. Williams/ Date (YYYY-MM-DD) 2024-03-12
Name/Frint Matthew 8. Williams Registration Number 77,518

This collection of information is required by 37 CFR 1.97 and 1.08. The information is reguired to obtain of refain a tenefit by the public
which is to file {and by the USPTO to process} an application. Confidentialily is governed by 35 U.8.C. 122 and 37 CFR 1.14. This coliection
is estimated to take 1 hour 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 ferm and/or suggestions for
reducing this burden, should be sent to the Chief information Cfficer, 1.8, Patent and Trademark Office, U S, Department of Commerce,
P.Q. Box 1450, Alexandriz, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patenis, P.O. Box 1480, Alexandria, VA 22313-1480.
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Approved for use through 04/30/2017. OMB 0651-0032

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 OMB control number.

Attorney Docket Number | 111552.8016.US07

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 nonprovisional application for which it 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:

[ 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
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Benjamin E. Merritt
Residence Information (Select One) (o) US Residency () Non US Residency () Active US Military Service
City | San Clemente State/Province | CA Country of Residencd | US

Mailing Address of Inventor:

Address 1 c/o Inari Medical, Inc.

Address 2 6001 Oak Canyon, Suite #100

City Irvine | State/Province CA

Postal Code 92618 | Countryi us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
John C. Thress

Residence Information (Select One) (¢) US Residency () Non US Residency () Active US Military Service

City | Capistrano Beach State/Province | CA Country of Residencé | US

Mailing Address of Inventor:

Address 1 c/o Inari Medical, Inc.

Address 2 6001 Oak Canyon, Suite #100

City Irvine | State/Province CA

Postal Code 92618 | Countryi us

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Paul Lubock

Residence Information (Select One) (8) US Residency ')gp Non US Residency () Active US Military Service
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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 OMB control number.

Attorney Docket Number | 111552.8016.US07

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention HEMOSTASIS VALVES AND METHODS OF USE

City | Monarch Beach State/Province | CA | Country of Residencd | US

Mailing Address of Inventor:

Address 1 c/o Inari Medical, Inc.

Address 2 6001 Oak Canyon, Suite #100

City Irvine | State/Province | CA
Postal Code | 92618 | Countryi us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
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).

[ ] 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

Attorney Docket Number| 111552.8016.US07 Small Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 10 Suggested Figure for Publication (if any) | 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 B

filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | 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. -295-
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

111552.8016.US07

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

(O US Patent Practitioner

O Limited Recognition (37 CFR 11.9)

Customer Number

25006

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
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
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
Application o 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
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16/117519 Claims beneéfit of provisional 62/554931 2017-09-06

by selecting the Add button.

Additional Domestic Benefit/National Stage Data may be generated within this form

Foreign Priority Information:

EFS Web 2.2.12
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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 OMB control number.

Attorney Docket Number | 111552.8016.US07

Application Data Sheet 37 CFR 1.76

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)’ the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX 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).

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.

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
[] 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 AlA.
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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 OMB control number.

Attorney Docket Number | 111552.8016.US07

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)

).

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
[ ] 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
[] 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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Attorney Docket Number | 111552.8016.US07

Application Data Sheet 37 CFR 1.76 —
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

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
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(® Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here.

Organization Name Inari Medical, Inc.

Mailing Address Information For Applicant:

Address 1 6001 Oak Canyon, Suite #100

Address 2

City Irvine State/Province CA
Country | Us Postal Code 92618
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee 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.
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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

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here.

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [/Matthew S. Williams/ Date (YYYY-MM-DD)| 2024-03-07

First Name | Matthew S. Last Name | Williams Registration Number | 77,516

Additional Signature may be generated within this form by selecting the Add button.
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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

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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, 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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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, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
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Attorney Docket No. 111552-8016.US07

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 VALVES 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,

165819554.1
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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

3-
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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 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

165819554.1

-313-



Attorney Docket No. 111552-8016.US07

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] Figure 1 is a perspective view of one embodiment of a delivery device.

[0022] Figure 2 is a side-section view of one embodiment of a hemostasis valve in a first
configuration.

[0023] Figure 3 is a side-section view of one embodiment of the valve in 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] Figure 6 is a perspective view of a filament of a valve forming a loop.

[0027] Figure 7 is a perspective view of two filaments of a valve, each of the filaments forming
a loop.

[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 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

-15-
165819554.1

-322-



Attorney Docket No. 111552-8016.US07

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 1x1 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 1x1 configuration made with a nitinol wire having a diameter of 0.003 inches.

[00064] 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 8§14, also referred to herein as a constricting area 814. The
elongate member 132 can be received within the encircled area §14. 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 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 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 comprises 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
comprising:

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 comprises a

reinforcement structure located between the at least one filament and the tubular member.

44. The method of any one of examples 4143, 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:

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.

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.

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—
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

165819554.1

-342-



Attorney Docket No. 111552-8016.US07

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 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 VALVES 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,

165819554.1
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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 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.

4-
165819554.1

-359-



Attorney Docket No. 111552-8016.US07

[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] Figure 1 is a perspective view of one embodiment of a delivery device.

[0022] Figure 2 is a side-section view of one embodiment of a hemostasis valve in a first
configuration.

[0023] Figure 3 is a side-section view of one embodiment of the valve in 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] Figure 6 is a perspective view of a filament of a valve forming a loop.

[0027] Figure 7 is a perspective view of two filaments of a valve, each of the filaments forming
a loop.

[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 1s 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 1s 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 1s 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 1x1 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 1x1 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. lmm 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
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 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 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 comprises 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.  Thedelivery 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 2235, 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
comprising:

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 comprises 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 4144, 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—
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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