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above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
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Doc Code: PA..

Document Description: Power of Attorney
PTO/AIA/82A (07-13)
Approved for use through 11/30/2014. OMB 0651-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 62/554,931 - Conf. No. 3223
Filing Date September 6, 2017

First Named Inventor Benjamin E. Merritt

Title

HEMOSTASIS VALVES AND METHODS OF USE

Art Unit ' NA

Examiner Name NA

Attorney Docket Number | 111552-8016US00
SIGNATURE of Applicant or Patent Practitioner

Signature IPaul T. Parker/ Date (Optional 6 June 2018
Name Registration

Paul T. Parker Number 38,264
Title (if Applicant is .
a juristic entity) Attorney for Applicant
Applicant Name (if Applicant is a juristic entity) Inari Medical, Inc.

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signalure requirements and certifications. If more than
one applicant, use multiple forms.

“Total of 1 forms are submitted.

B

140146135.1



Doc Code: PA.. PTOIAIA/B2B (07-13)
Document Description: Power of Attorney Approved for uss through 113072014, OMB 0851-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reducticn Act of 1885, na are required to respand to a collection of information unlass it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

{Note: The boxes above may be left blank if informatien is provided on form PTO/AIA/82A.)

{ hereby appoint the Patenl Practitioner(s) assaciated with the following Customer Number as my/cur attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the atlached transmittal letter (form PTO/AIA/B82A) ar identified above:

oR 25096

l:] | hereby appoint Practitioner(s) named in the attached list {form PTOfAIA/82C) as my/our attomey(s) or agent(s), and to transact
all business In the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter {form PTO/AIA/82A) or identified above. {(Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number

D The address associated with Customer Number:

OR_
Firm or
Individual Name
Address
City [ state [ [zp |
Country
Telephone | Emil |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Inari Medical, Inc.

D Inventor or Joint Inventor (title not required below)
D Legal Representative of a Deceased or Legally Incapacitated Inventor {title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s tille if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a pelition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s fitle if applicant is a juristic entity)

SIGNATURE of Agplicant for Patent

The undersigned (whose title |s plied belqm}\s au )mqged tp act on behalf of the applicant (e.g., where the applicant is a juristic entity).
Signature | Date (Cptional) |
Name Brian J.

Title Vice President, Inari Medical, Inc.

NOTE: Signature - This fonm must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

EITolaI of forms are submmed
This collection of m!cm\eﬂon is reqmred by 37 CFR1. 131, 1.32, and 1.33. The information is requited to obtain or retain a benefit by the public whichis to f:!e (and by the
USPTOto p ) en fidentiafity is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection Is estimated (o take 3 minutes to complete,

including gathenng prspcnng and submlmng the completed application form to the USPTO. Time will vary depending upon the individua! case. Any comments on the ameunt
of time you requira to complete this form endfor suggestions for redudng this burden, should be sent to the Chief tnformsation Officer, U.S. Patent and Trademark Office, U.S.
Ocpantment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. BO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patonts, P.O, Box 1450, Atexandria, VA 22313-1450.

if you need assistance in complating the form, cail 1-800-PTO-9199 end select aption 2.



CORRECTED APPLICATION DATA SHEET PTOMIAMA (11-45)
) Approved for use through 04/30/2017. OMB (6510032
U 8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papenwork Reduction Aot of 1885, no parsens ars raquired to respond o a colisstion of infarmation untess it contains & valid CMB contral number.

SRSELAN0NUR IB4sa R

111552-8016.U800

Altornay Docket Number

Application Data Sheet 37 CFR 1.78

Application Number

Title of Invention | HEMOSTASIS VALVES AND METHODS OF USE

. The application data sheetds part of ihe provisional of nonprovisional applisation 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 1.78.

This dosument may be completed slestronically and sutmiiied to the Office in slactronic format using the Electronic Filing System (EFS) orf the
doecument ey be printed and included in a pagey filed pglication.

Secrecy Order 37 CFR 8.2:

‘m Portions or aii of the application associated with this Application Data Sheet may fail under a Secrscy Order pursuant to
~ 37 CFR 8.2 (Paper filers only. Applications that fali under Secrecy Ordar may not be filed slectronically §

inventor information:

r

inventor 1 | Remove
Legal Name
Profixi Given Name Middie Nams Family Name Sl

Beniamin E.

Merritt
Residence information {Select One} (%) USResidency () MNon US Residency () Active US Military Service
? City ' San Clemente L StatefProvincs l CA E Country of Residenad | US

Mailing Address of inventon

Address 1 ofo inart Medical, Inc.
Address 2 9272 Jeronimo Road, Buite 124
City U ivine ‘ | StateiProvince | CA
- Postal Code | oneta | Countryi | US
nvenior 2 | Remows o

Legal Name

Profix| Given Name Middle Name Family Name Suféix
o John ' o Thress
Residence information {Select One} (® USResidency (¢ Non US Residency {) Active US Miiitary Service
City [ Capistranc Beach Siate/Province 3 CA i Qountry of Residencd | US
Mailing Address of inventor:
Address 1 1 oo nari Medioal, Inc.
Address 2 9272 Jeronimo Road, Suite 124
City | trvine ) ' State/Provines i CA
Postal Code | az618 | Countryi L Us ‘
fnventor 3 | Remowe |
Legal Name
Prefix] Given Name . Middie Name Family Name | sufix
Paul Lubock f '

Rasidance information {Select One} & US Residency

{0 NonUS Residency (3 Active US Military Service

EFS Web 2212



PTOMAMIAML (19-15)

Approved for use through 64/30/2017. OMB 0851-0032

LL8. Patent and Tradamark Oifics; U 8, DEPARTMENT CF COMMERCE

Under the Paperwork Redustion Act of 1885, no persons are required 1o respond 1o & collaction of information uniess it containg a valic OMB control numibsr,

Attorney Docket Number | 101594-000300US-1046388
Application Numbsr

Application Data Sheet 37 CFR 1.78

Title of invention | HEMOSTASIS VALVES AND METHODS OF USE

City | Monarch Beach State/Province i CA leoun‘sfy of Residencd us

Mailing Address of iInventor:

Address 1 . clo Inari Medical, Inc.

Address 2 | 9272 Jeronimo Road, Suite 124

City L irving | State/Province CA

Postal Code f 92618 E Country i us
Al Inventors? Mus; Be Listed - Addiﬁionai fnventor information blocks may be P
generatad within this form by selecting the Add button, Sl

Correspondence Information:

Enter either Customer Number or complete the Correspondence information section below.
For further information ses 37 CFR 1.33{a}.

] An Address is being provided for the corraspondence Information of this application.

Customer Mumber ARG 25098
Email Addrass &Miw@k&f}&i&‘:k\\‘%ﬁ‘ﬁ‘iﬁ E § Add Emalt | iBamove Emalll

patentprocuremeni@psrkinsco.com

£

Application Information:

Title of the invention HEMOSTASIS VALVES AND METHODS OF USE

Aitnmeyv Docket Number| 155564 80030018 1545388 | Small Entity Status Claimed

Application Type Provisional v\\ 141882-80168. USO0

Subject Matter Utility

Total Number of Drawing Shests (if any} 10 Suggested Figure for Publication {if any)

Filing By Reference:

Grilv completa this section whet Fing an appification by teference under 35 US.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 pricrity information must be
providad in the appropriate section(s) below {i.e,, "Domestic Benefit/National Stage information” and “Foreign Priority Information”).

For the purposes of 2 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}.

i 3
| Application number of the previously Filing date (YYYY-MM-DD) intellectual Property Authority or Couniry
filed application

FPublication information:

35 U.8.C. 128} and certify that the invention disclosed in the slteched applic
subjact of an spplivation filed in ansthar country, or under a mullifatarat infema
publication at eighteen months afler filing,

atint has rint and will nat've the
Gonat sgresiment, that reduires

£F3Web 2242



Under the Papemwerk Redustion Act of 1995, nie persons are required 1o raspend to & m\iied ion af nfcrrr ahar\ u nless. contzing @ valid OMR \cnkroi ik rnt\e:

Attornsy Docket Number | 101594-000300U8-1048388
Application Data Sheet 37 CFR 1.78

Application Number

Title of Invantion | HEMOSTASIS VALVES AND METHODS OF USE

Representative Information:

Representative information should be provided for all practitionars having a powar of atiorney 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 seclions are complated the customer
Number wili be used for the Representative information during processing.

Please Select One: (@ Customer Number I () US Patent Practitioner l (O Limited Recognition (37 CFR 11.9)
Customer Number 20380 25096

Domestic Benefit‘National Stage Information:

This section allows for the apphcant to either claim benefit under 35 U.S.C. 119{(e), 120, 121, 385(c}, or 388(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.8.C. 11%(e) or 120, and 37 CFR 1.78.

Whan referring to the current application, pleasa leave the "Application Number” field blank.

Prior Application Status

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number | (YYYY-MM-DD)

Additional Domestic BenefiNational Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section aflows for the appiicant to claim priority fo a foreign application. Providing this information in the application data sheet
constitutes the ciaim for priority as required by 35 U.8.C. 118{b) and 37 CFR 1.55. When pricrity is claimed to a foreign appilication
that is eligible for refrieval under the priority decurment exchange program (PDX)‘ the information will be used by the Office to
automatically atlempt retrieval pursuant to 37 CFR 1.58(1){(1} and {2). Undear the PLRX program, applicant bears the ultimate
reaponsaibifity 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 priorily application is filed, within the time pericd specified in 37 CFR 1.58(g)(1).

Application Number Cmmryi Filing Date (YYYY-MM-DE) Acrcess C:::cieE {if applicable)

' Additional Forgign Priority Data may be generated within this form by selecting tﬁe
Add button.

£F5 Web 2.2.12




PTO/AIAG (1118)

Agpraves for use twough 04/30/2017, OMB 08510032

U.S. Patentand Trademerk Cifice, U8, DEPARTMENT OF COMMERCE

Under the Paperwork Redustion Act of 1888, no persons are required fo respond o 5 collection of information uniess i contgins a valid CMB control number.

Attorney Docket Number | 101594-000300US-1046388

Application Datas Sheet 37 CFR 1.76 —
Application Number

Title of Invention | HEMOSTASIS VALVES AND METHODS OF USE

Statement under 37 CFR 1.55 or 1.78 for AlA {First inventor to File} Transition
Applications

This application {1} claims priotity to or the banefit of an applicetion filed before March 16, 2013 and (2) also
~containg, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
1 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, wili be examined uajder the first invant@r fo file pigvisiong of the AlA,

EFS Web 2,212



PTO/AIA/4 (11-18)

Approved for use through 04/30/2047. QMBS 08581-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwark Reduction Act of 1885, no persens are requirad to respond to a collection of information uniess it contains a vaiid CMB control number.

Attornsy Dockst Number | 101584-000300US-1046388

 Application Data Sheet 37 CFR 1.76 i
g 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 forsign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPQ) 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 piust sptat of the
authorization by checking the corresponding box A or B or bath in subsection 2 below.

NOTE: This section of the Application Data Shest is ONLY reviswed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Shest cannot be used to provide or rescind
authorization for access by a forgign 1P office(s). instead, Form PTO/SB/38 or PTO/SB/GS must be used as appropriats.

4. Authorization to Permit Accass by a Foreign Intellectual Property Office(s}

A, Prioriy Document Bxchange {PUX] - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants Six UBPTO suthority 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 (SIPQ), the World intslisctual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTU 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)

(.

resuits 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 resuits 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)

] 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

[71 application. i this box is checked, the USPTO will not be providing the EPQ with search results from the instant
application.

NOTE: Once the application has published or is otherwise publicly available, the USPTC may provide access io the
application in accordance with 37 CFR 1.14.

EF8 Wep 2.212



PTQ/AIAS (11415}

Agproved for use thiough 04/30/2017. OMEB 0881-0032

U.S. Patent and Trademark Office; U.S DEPARTMENT QF COMMERCE

Under the Papenyvork Reguction Act of 1955, no persons are required o respend to a coliection of information unless & contains 3 valid QMB controd number.

Attorney Dacket Number | 101594-000300US-1046388

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 doees not substitute for compliance with any reguirement of part 3 of Title 37 of CFR
to have an assigrment recordad by the Office.

Applicant 1

i ihe applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this sectich should not be completed.
The information to be provided in this seclien is the name and address of the legal reprasentative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, parson to whom the inventor is under an obligation to assign the invention, or parson
who otherwise shows sufficiant proprigtary interest in the matter who is the applicant under 37 CFR 1.48. if the applicant is an
appiicant under 37 CFR 1.46 (assignee, parson fo whom the invantor is obligated o assign, or person who otherwise shows sufficient
propriatary interast) fogether with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identifiad in this section. -~ e

() Assignee - (O Legal Representative under 35 U.S.C. 117 {3 Joint Inventor

O Person to whom the inventor is obligated to assign. C) Parson who shows sufficient proprietary interast

if applicant is the legal representative, indicate the autherity to file the patent application, the inventor is:

| Nams of the Deceased or Legally Incapacitatad Inventor:

if the Applicant is an Organization check here. X

Organization Name | na Megical, Inc.

Mailing Address information For Applicant:

Address 1 9272 Jeronima Road, Suite 124

Address 2 ' : '

City | irvine | statefProvince CA
Country i us ' h Postal Code 92818
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 doss not substitute for compliance with any requirement of part 3 of Title
37 of CFR o have an assignment recorded by the Office.

EFS8 Web 2.2.12



PTOAIAG {11-15)

Approved for use through 04/80/2017, OMB 0851-0032

L8, Patent and Tragemark Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork Redustion Act of 1998, no persons are required 1o respond to a colization of information 58 it containg @ valid OME control muernber,

Attorney Docket Number | 101594-000300U8-1046388

Application Data Sheet 37 CFR 1.78

Apptlication Number

Title of Invention | HEMOSTASIS VALVES AND METHODS OF USE

Assignee 1

Complete this section if assignee infamading, including non-applicant assignes information, is desired to be included on the patent
application publication. An assignes-applicant identified in the "Applicant Information” section will appaar on the patent application
publication as an apglicant. For an assignes-applicant, complate this seclion only if identification as an assignes is also desired on the
patent application publication.

if the Assignee or Non-Applicant Assignes is an Organization check here. o

Prefix Given Name Middie Name Family Name Suffix

Mailing Address information For Assignee including Non-Applicant Assignee:

Address 1
. Address 2
City | State/Province
j Countryi } ‘ | Postal Code
Phone Number Fax Numbsr

Email Address

Additional Assignee or Ncan-Appiicant Assignee Data may be generated within this form by
selecting the Add bution.

Signature:
MOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application

subsection 2 of the “Authorization or Opt-Out of Authorization o Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14{c}).

entity (s.g., corporation or association). i 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 jeint inventor-applicants who have baen given
power of attornay (e.g., see USPTO Form PTO/AIA/S 1} on behalf of ali joint inventor-applicants.

Ses 37 CFR 1.4(d} for the manner of making signatures and cerlifications.

 Signature [/Richard B. Christiansen/ Date (YYYY-MM-DD)| 2017-06-06

First Name | Richard | LastName | Christiansen ‘ Registration Number | §9493

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

EFS Web 2212

-10-



FTOAIANA (11-48)
Appraved for use through (4/30/2047. DMB 0851-0032

U.E. Patent and Trademark Office; U 8. DEPARTMENT CF COMMERCE
Under the Papsrwork Raduction Act of 1645, n0 persens ars raquired to respond to ] coliection of information uniess it contains a valid CMB control number.

Attaméﬁ,f Docket Number

101584-000300U8-1048388

Application Data Sheet 37 CFR 1.76

Application Number

Title of iInvention | HEMOSTASIS VALVES AND METHODS OF USE

This collection of information is required by 37 CFR 1.76. Tha informatien is required 1o obtain or retain a benefit by the public which
is to file (and by the USPTO fo process) an application. Confidentiality is governed by 38 U.S.C. 122 and 37 CFR 1.14. This
colisction is estimated to take 23 minutes to compiets, inciuding gathering, preparing, and submitting the compileted application data
shaet 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, shouid be sent to the Chief Information Officer, U8, Patent and
Trademark Office, LS. Depariment of Commerce, P.C. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissaioner for Patents, P.O. Box 1480, Alexandria, VA 223131480,

EFS Web 2.2.12

-11-



Privacy Act Statement

any Aot of 1974 (P.L53-576) reguires that you be given cartain infarmation in connection with your subrmission of the atlached form related to a patent
ca?:o"e or patent, Accordingly, pursuant to the regquirements of the Act, pisase be advised that: {1) the general authority for the coliection of this information
2{b{; (23 furnishing of the information solicited Is valuntary; and (3} the principal purpess for which the information is used by the U.S, Patent and
fwlc Office is 1o process and/or examine your submission related to a patent application or patent. i vou do not furnish the requested information, the UG,
atent and Trademark Office may not ba able to process and/or examine yo\xr subsralssion, which may result in termination of procesdings or abandonment of
thir application or expiration of the patant.

Theinformation provided by vou in this form will be subject to the following routine uses:
o The information on this form will be treated confidentially to the extent allowed under the Freedom of information Act {5 1.8, 552) and the Privacy
Act (S 1.8, 5523} Racords from this system of recards may be disciosed to the Department of Justice to determing whether the Fraadom of
information Act requires disclosure of these records.

N

A record from this system of racords may be disclosed, as a routine use, in the course of presenting svidsnca 1o 3 court, magistrats, or adminisirative
tribunal, inciuding disclosures to opposing counsel in the course of seitlement negotiations.

(£}

A rgeord In this system of records may be disclosad, as 3 routine use, to 3 Member of Congress submitting a request involving an individual, to whorm
the record pertains, when the individual has requested assistance from the Member with respect (o the subiject matter of the record,

4. Avecord in this system of records may be disclosed, as & routing use, to a contracior of the Agancy having need for the information in order to perform
3 contract, Recipients of information shall be required to comply with the regulrerents of the Privacy Act of 1974, as amended, pursuant to 5 U.S.
552a{my.

5. Arecord related to an internatinnai Application filed under the Patent Cooperation Treaty in this systam of records may be discinsed, as a routine use,
to the international Buresu of the World intellectual Property Drganization, pursuant to the Patent CooperationTreaty,

& Arscord in this system of records may be disciasad, as 3 routing usg, to ansther faderal agency for purposes of National Security review (35 U.S.C. 181}
and for review pursuars to the Atomic Energy Act (42 US.C 218,

7. Arecord from this system of records may be disciosed, a: 2 routine use, 1o the Administrator, Generai Servicas, or his/her designee, during an
inspection of records conducted by G54 as part of thet agency's responsibility to recommend improvemeants in records management practices and
programs, under authority of 44 U.5.C 2504 and 280€. Such disciosure shall be made in accordanse with the G54 reguiations governing inspection of
records for this purpose, and any other relevant (Le, G54 or Cornmerce) directive, Such discinsure shall not be usad to make detarminations about
individuals,

8. Arecord from this system of records may be disclosed, as @ routine use, 1o the public after either publication of the appiication pursuant to 35 US.C
122{0} or issuance of @ patent pursuant to 35 US.C 151, Further, a record may be disclosed, subject (o the limitations of 37 CFR 1.14, a5 a routine uss,
to the public if the record was filed in an appiication which became abandoned or in which the proceedings were tcrm.natpd and which appiication is
referenced by either 3 published apnlication, an application open tu public inspactions or an issued patent,

w

& record from this system of records may be disclosed, a3 a routine use, to 5 Federal, State, or focal law enforcement agency
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PATENT
Attorney Docket No. 101594-000300US-1046388

HEMOSTASIS VALVES AND METHODS OF USE

BACKGROUND
[0001] 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.

[0002] 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.

[0003] 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, and specifically through the valve. Additionally the valves can seal the lumen when

a tool is removed or does not extend through the catheter.

[0004] 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.
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BRIEF SUMMARY
[0005] 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.

[0006] 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 open and fully closed. Additionally, an instrument (e.g. catheter) may

provide an intermediate position where the valve creates hemostasis without user adjustment.

[0007] 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
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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.

[0008] 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.

[0009] 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 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.

22-



10

15

20

25

30

[0010] 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.

[0011] 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.

[0012] 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.

[0013] 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,
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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.

[0014] 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.

[0015] 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.

[0016] 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
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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.

[0017] 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.

[0018] 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.

[0019] 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 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

[0020] Figure 1 is a perspective view of one embodiment of a delivery device.
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[0021] Figure 2 is a side-section view of one embodiment of a hemostasis valve in a first

configuration.

[0022] Figure 3 is a side-section view of one embodiment of the valve in a second

configuration.

[0023] 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.

[0024] Figure 5 is a side-section view of one embodiment of a single-button hemostasis valve

in a first configuration.
[0025] Figure 6 is a perspective view of a filament of a valve forming a loop.

[0026] Figure 7 is a perspective view of two filaments of a valve, each of the filaments

forming a loop.

[0027] Figure 8 is a perspective view of two overlapping and interlocked bights in an open

configuration.

[0028] Figure 9 is a perspective view of two overlapping and interlocked bights in a closed

configuration.

[0029] Figure 10 is a flowchart illustrating one embodiment of a method for sealing a valve

and/or catheter.

[0030] Figure 11 is a side view of one embodiment of a thrombectomy system including the

delivery device.

[0031] Figure 12 is a side-section view of another embodiment of a hemostasis valve having

two-piece caps.

DETAILED DESCRIPTION
[0032] 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
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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.

[0033] 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.

[0034] 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 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
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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.

[0035] 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.

[0036] 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.

[0037] 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.

[0038] 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.

[0039] 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.

[0040] 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.

[0041] 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
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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 embodiments, the constricting mechanism 141 can be self-adjusting to seal

around tools of different sizes extending through the valve 104.

[0042] 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.

[0043] 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 S, 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.

[0044] 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
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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 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.

[0045] 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.

[0046] 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.
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[0047] 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 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.

[0048] 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.

[0049] 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.

[0050] 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
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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 feature 304 of the proximal cap

116 to sealingly couple the elongate member 132 to the proximal cap 116.

[0051] 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.

[0052] 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.

[0053] 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,
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bodily fluids, multi-phase bodily materials that can include, for example, a fluidic portion and at

least one solid portion, or the like.

[0054] 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 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.

[0055] 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.

[0056] 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.

[0057] 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
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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.

[0058] 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
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.

[0059] 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.

[0060] 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

16

-35-



10

15

20

25

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.

[0061] 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.

[0062] 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.

[0063] 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
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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.

[0064] 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 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.

[0065] 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.

[0066] 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

18

-37-



10

15

20

25

30

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.

[0067] 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.

[0068] 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 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.

[0069] 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 0.01lmm 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
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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.

[0070] 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 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.

[0071] 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.
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[0072] 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.

[0073] 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 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.

[0074] 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
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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.

[0075] 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 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.

[0076] 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.
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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.

[0077] 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 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.

[0078] 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
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member 132 which can result in the sealing of the tubular member 132 regardless of the

configuration of the constructing mechanism 141.

[0079] 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.

[0080] 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.

[0081] 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.
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[0082] 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.

[0083] 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 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.

[0084] 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 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 claim 1, wherein the elongate member comprises

a compliant polymer tube.

3. The hemostatic valve of claim 1, wherein the tensioning mechanism

comprises at least one filament extending at least partially around the elongate member.

4. The hemostatic valve of claim 3, wherein the reinforcement structure is

positioned between the at least one filament and the elongate member.

5. The hemostatic valve of claim 4, wherein the reinforcement structure

comprises a braided mesh.

6. The hemostatic valve of claim 4, 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 claim 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 claim 3, wherein the tensioning mechanism
comprises an actuator coupled to the at least one filament, wherein the actuator is moveable to

control movement of the at least one filament from a first position wherein the central lumen is
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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 claim 8, wherein the actuator is biased towards

the first position.

10. The hemostatic valve of claim 8, wherein the actuator is biased toward the

second position.

11. The hemostatic valve of claim 8, wherein the actuator comprises a manual

actuator.

12. The hemostatic valve of claim 8, wherein the at least one filament forms a

loop around the elongate member.

13. The hemostatic valve of claim 8, wherein the at least one filament forms a

bight around a portion of the elongate member.

14. The hemostatic valve of claim 8, 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 claim 14, wherein each of the first filament and

the second filament form a loop around the elongate member.

16. The hemostatic valve of claim 14, 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.

17. The hemostatic valve of claim 16, wherein the first bight extends through
the second bight.

27

-46-



O 0 3 O v kA WD~

P— e e
W N = O

1
2

1
2

18.  The hemostatic valve of claim 1, 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 claim 1, wherein the tensioning mechanism is

self-adjustable to seal around tools of different sizes extending through the hemostatic valve.

20. The hemostatic valve of claim 1, wherein the central lumen comprises a

single lumen.

21. The hemostatic valve of claim 1, 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 claim 22, wherein the hemostatic valve further

comprises a reinforcement structure extending along at least a portion of the tubular member.

24, The delivery system of claim 23, wherein the reinforcement structure is

located between the tensioning mechanism and the tubular member.
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25.  The delivery system of claim 24, wherein the reinforcement structure

comprises a braided mesh.

26. The delivery system of claim 24, 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 claim 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 claim 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 claim 22, wherein the tensioning mechanism

comprises at least one filament extending at least partially around the tubular member.

30. The delivery system of claim 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 claim 30, wherein the actuator comprises a manual

actuator.

32. The delivery system of claim 31, wherein the actuator comprises a pair of
opposing and depressable buttons, wherein the buttons are biased towards an undepressed

position.

33. The delivery system of claim 31, wherein the central lumen is sealed when

the buttons are in the undepressed position.
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34.  The delivery system of claim 30, wherein the filament comprises a

monofilament.

35.  The delivery system of claim 30, wherein the filament comprises at least

one of: a polymer filament; or a metallic filament.

36. The delivery system of claim 22, 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.

38. The method of claim 37, further comprising retracting the shaft of the tool

from the delivery device.

39. The method of claim 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.
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40 .  The method of claim 38, 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 claim 37, 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 claim 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 claim 41, wherein the hemostatic valve comprises a

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

44, The method of claim 41, 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 claim 41, wherein the filament forms at least one bight

around a portion of the elongate member.

46.  The method of claim 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 claim 46, wherein moving the tensioning mechanism from

the second configuration to the first configuration comprises moving the first bight in the first
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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 claim 37, 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 claim 37, 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 claim 37, 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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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.

KILPATRICK TOWNSEND 70123352 1
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Figure 6

Figure 7
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Figure 8

Figure 9
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Inserting Delivery Device into the Body
of the Patient 1002

Moving the Constricting Mechanism to the
Second Configuration 1004

Advancing a Shaft of a Tool Through the
Delivery Device 1006

8

Returning the Constricting Mechanism to the

3

Retracting the Shaft of the Tool from the
Delivery Device 1010

Figure 10
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Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required
by the USPTO to support a petition or an application. If this type of personal information is included in documents submitted
to the USPTO, petitioners/applicants should consider redacting such personal information from the documents before
submifting them to USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public
after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the
application) or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the
public if the application is referenced in a published application or an issued patent (see 37 CFR1.14). Checks and credit
card authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are
not publicly available.

Signature

Please see 37 CFR 1.4(d) for the form of the signature.

Signature Richard B. Christiansen/ Date (YYYY-MM-DD) |P017-09-06 l
First Name Richard Last Name hristiansen Reglstratlo_n Number 0493
(If appropriate)

This collection of information is required by 37 CFR 1.51. The information is required to obtain or retain a benefit by the public whichis to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection
is estimated to take 8 hours 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. This
form can only be used when in conjunction with EFS-Web. If this form is mailed to the USPTO, it may cause delays in handling
the provisional application.

EFS - Web1.0.1
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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 o a patent application or paten. 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. Patent and Trademark Office may not be able to process andfor examine your
submission, which may result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

The information on this form will be {freated confidentially to the extent allowed under the Freedom of Information
Act {5 U.8.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed tc the
Department of Justice to determine whether disclosure of these records is required by the Freedom of information
Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to
a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settiement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, fo a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required fo comply with the
requirements of the Privacy Act of 1874, as amended, pursuantto S U.S.C. 552a{m).

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

A record in this system of records may be disclosed, as a routine use, t o a n other federal agency for purposes
of National Security review (35 U.8.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)}.

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency’s responsibility fo
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2804 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of law or regulation.
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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.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

101594-000300US-1046388

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

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

| [

|3enjamin

E

IVIerritt

|1

Residence Information (Select One) e US Residency

Non US Residency

Active US Military Service

Ban Clemente

City |

State/Province CA

Country of Residencd | IS

Mailing Address of Inventor:

Address 1

t/o Inan Medical, Inc.

Address 2

9272 Jeronimo Road, Suite 124

City | Irvine

I State/Province

| o

Postal Code

| p2618

| Countryi

| lus

Inventor 2

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

| El ohn

c

Irhress

|1

Residence Information (Select One) (®) US Residency

Non US Residency

Active US Military Service

City

[Capistrano Beach

State/Province CA

Country of Residencé s

Mailing Address of Inventor:

Address 1

/o Inari Medical, Inc.

Address 2

9272 Jeronimo Road, Suite 124

City | Irvine

I State/Province

| oA

Postal Code

| [92618

| Countryi

| ‘US

Inventor B

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

| El Faul

|

lubock

| [

Residence Information (Select One) (@ US Residency

Non US Residency

Active US Military Service

EFS Web 2.2.12
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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 | 101594-000300US-1046388

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | HEMOSTASIS VALVES AND METHODS OF USE

City | 'Vlonarch Beach State/Province CA Country of Residencé s

Mailing Address of Inventor:

Address 1 t/o Inari Medical, Inc.

Address 2 09272 Jeronimo Road, Suite 124

City | lrvine I State/Province | |CA
Postal Code | jp2618 | Countryi | |us

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

generated within this form by selecting the Add button. Add

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 0350

Email Address rpeﬁling@kilpatricktownsend.com | Add Email ] [Remove Email

Application Information:

Title of the Invention HEMOSTASIS VALVES AND METHODS OF USE

Attorney Docket Number| [101594-000300US-1046388 Small Entity Status Claimed [X]

Application Type Provisional -
Subject Matter Utility v
Total Number of Drawing Sheets (if any) 10 Suggested Figure for Publication (if any)

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). .
1
Application number of the previously Filing date {(YYYY-MM-DD) Intellectual Property Authority or Country
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.

EFS Web 2.2.12
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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 | 101594-000300US-1046388

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | HEMOSTASIS VALVES AND METHODS OF USE

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner ] (O Limited Recognition (37 CFR 11.9)
Customer Number D0350

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 - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

v

Additional Domestic Benefit/National Stage Data may be generated within this form Add
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the 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).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code.I (if applicable)

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

EFS Web 2.2.12
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o Attorney Docket Number
Application Data Sheet 37 CFR 1.76

101594-000300US-1046388

Application Number

Title of Invention | HEMOSTASIS VALVES AND METHODS OF USE

Statement under 37 CFR 1.55 or 1.78 for AIA (First
Applications

Inventor to File) Transition

[] 16, 2013.

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

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.

EFS Web 2.2.12
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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 | 101594-000300US-1046388

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.

EFS Web 2.2.12
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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 | 101594-000300US-1046388

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 {

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 Legal Representative under 35 U.8.C. 117 Joint Inventor

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

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

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

Inan’ Medical, Inc.

Mailing Address Information For Applicant:

Address 1 D272 Jeronimo Road, Suite 124

Address 2

City rvine State/Province CA
Country | s Postal Code 92618
Phone Number Fax Number

Email Address

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

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.

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 | 101594-000300US-1046388

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

] | N

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I 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 [/Richard B. Christiansen/ Date (YYYY-MM-DD)| [2017-09-06
First Name Fichard Last Name | Fhristiansen Registration Number 9493
Additional Signature may be generated within this form by selecting the Add button. Add

EFS Web 2.2.12

-77-



PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032
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oL Attorney Docket Number | 101594-000300US-1046388
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 tc a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will 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. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9.  Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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