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Petitioner Imperative Care, Inc. (ñPetitionerò) requests inter partes review 

(ñIPRò) of claims 1-7, 9-10, and 15-18, and 20-24 (ñthe challenged claimsò) of U.S. 

Patent No. 11,844,921 (ñthe ô921 patent,ò Ex. 1001), which is assigned to Inari 

Medical, Inc. (ñPatent Ownerò or ñPOò). 

I. INTRODUCTION  

Patent Owner has asserted claims 1-3, 5-7, and 9-10 against Petitioner in the 

co-pending district court litigation (the ñLitigationò).  See Ex. 1013 (contentions).  

In this IPR, Petitioner challenges the patentability of those asserted claims, as well 

claims having similar limitations.   

The challenged ô921 patent is the parent of U.S. Patent No. 11,697,011 (ñthe 

ô011 patent,ò Ex. 1012).  The Board recently instituted Petitionerôs IPR challenging 

the patentability of the ô011 patent.  (Ex. 1017.)  In that institution decision, the 

Board preliminarily addressed the same or similar claim limitations to those included 

in the ô921 patent.   

The challenged claims in both the ô011 and ô921 patents describe a known 

type of ñvalveò for sealing medical devices.  Many medical procedures require 

physicians to insert tubes, such as catheters, into a patientôs vascular system.  

However, once the catheter is placed inside the patientôs vasculature, the catheter 

fills with blood.  If the end of the catheter nearest the physician is not sealed, blood 

can leak out of the catheter and into the operating room.  Decades ago, medical 
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device companies developed valves to seal the end of catheters and minimize blood 

loss during medical procedures.      

The challenged claims require a valve having a collapsible ñelongate 

memberò that extends through the center of the valve.  The elongate member has a 

ñlumen.ò1     

 

(Ex. 1001, Fig. 2.)  The claimed valve also includes an actuator (e.g., button) and a 

ñfilamentò extending around the elongate member.  When the actuator applies 

tension to the ends of the filament, the filament constricts the elongate member to 

seal the lumen.  The filament can have a variety of configurations, as shown below. 

 
1 Petitioner added all colors and annotations except where otherwise noted. 
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(Id., Figs. 6-8.) 

The claimed valve also includes a ñbiasing memberò (e.g., spring) that biases 

the actuator toward a first position wherein the valve is constricted: 

 

 Valves having a filament looped around a collapsible tube and springs to bias 

the valve toward its closed configuration were well known before September 6, 

2017, the earliest claimed priority date for the ô921 patent.  Schaffer, a patent 

application published in 2003, describes a hemostasis valve for use during minimally 
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invasive intravascular procedures.  Schaffer was not before the Examiner during 

prosecution of the ô921 patent.  Like the claimed valves, Schafferôs valve includes 

an elongate member having a lumen, an actuator (e.g., button) coupled to a filament 

(e.g., actuating members), and a biasing system (e.g., spring): 

 

(Id., Fig. 32.)2  As illustrated below, Schafferôs valve has the same components, in 

the same arrangement, as the valve claimed in the ô921 patent.  Thus, Schaffer 

anticipates or renders obvious the challenged claims. 

 
2 Petitioner uses the versions of Schafferôs drawings submitted during prosecution 

on June 18, 2003 (Ex. 1008, 66-84.) because they are clearer.  The drawings became 

publicly available when Schaffer published on December 4, 2003.  37 C.F.R. §1.11. 



IPR Petition ï Patent 11,844,921 

Imperative Care, Inc. v. Inari Medical Inc. 

5 

 

In the IPR institution decision for the ô011 patent, the Board found, ñbased on 

the preliminary record,ò ñthat Petitioner has established a reasonable likelihood that 

it will prevail in showing that at least claim 1 [of the ô011 patent] is anticipated by 

Schaffer.ò  (Ex. 1017 at 33.)  Notably, claim 1 of the ô011 patent includes similar 

limitations to those in claim 1 of the ô921 patent.   

Schaffer also renders the challenged claims obvious in combination with the 

ñfilamentsò described in Hartley or Eller.  Hartley , another patent application 

published in 2003, describes a hemostasis valve having a filament that constricts the 

lumen of an elongate member: 
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(Ex. 1006, [0031], Fig. 3.)  Hartleyôs filament is attached to a rotary actuator that 

applies tension to the filament.  Rotation of the actuator in one direction constricts 

the lumen while rotation in the opposite direction opens the lumen.   

Eller , a patent published in 2015, discloses a rotatable hemostasis valve like 

the valve disclosed in Hartley.  Ellerôs hemostasis valve also includes a filament that 

constricts the lumen of an elongate member: 
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(Ex. 1007, 5:1-12, Fig. 2.)   

If Schaffer does not disclose the ñfilamentò required by the challenged claims, 

a person of ordinary skill in the art (ñPOSITAò) would have found it obvious to 

replace Schafferôs actuating members with the filaments in Hartley or Eller for the 

reasons discussed herein.  The Board preliminarily addressed the combination of 

Schaffer and Hartley or Eller in the ô011 patent IPR.  (Ex. 1017 at 33-41.)  There, 

PO argued that a POSITA would not have been motivated to combine Schaffer and 

Hartley or Eller with a reasonable expectation of success.  Id. at 36.  The Board 

preliminarily rejected POôs argument, finding that ñPetitioner advances multiple 

reasons why the skilled artisan would have been motivated to combine Schaffer and 

Hartley with a reasonable expectation of success.ò  Id. 
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Hartley combined with Eller also renders many of the challenged claims 

obvious.  The Examiner of the ô921 patent did not issue any office actions or make 

any prior-art based rejections.  However, in the Notice of Allowance, the Examiner 

concluded that Hartley taught each limitation of the ô921 patentôs independent 

claims except the ñbiasing member.ò  (Ex. 1002, 25.)  The Examiner never addressed 

whether a POSITA would have found it obvious to combine a biasing mechanism 

with Hartley.  Yet, valves combining a biasing mechanism with a rotating actuator 

were known by September 2017. 

Eller, for example, combines a torsion spring with a rotating actuator to bias 

Ellerôs valve toward the closed position.  (Ex. 1007, 19:22-30.)  As explained herein, 

a POSITA would have found it obvious to combine Ellerôs torsion spring with 

Hartleyôs rotatable hemostasis valve.  While Eller was listed in an Information 

Disclosure Statement (ñIDSò) during prosecution, it was not discussed or applied by 

the Examiner.  

The Board preliminarily addressed the combination of Hartley and Eller in the 

ô011 patent IPR institution decision.  Ex. 1017 at 42.  The Board was unpersuaded 

at that time that Hartley and Eller rendered the claims of the ô011 patent 

unpatentable.  The ô011 patent claims required an actuator with a ñfirst memberò and 

ñsecond member.ò  The Board was not convinced that Hartley and Eller disclosed 
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two members.  However, the challenged claims in this IPR do not require two 

members.  Therefore, the Board is addressing a new issue in this IPR.   

For the reasons presented herein, Petitioner has demonstrated a reasonable 

likelihood that at least one claim of the ô921 patent is unpatentable.  Accordingly, 

Petitioner requests that the Board institute this IPR to review the patentability of the 

ô921 patent.  

II.  THE ó921 PATENT 

A. Overview 

The ô921 patent describes hemostasis (or ñgarrotò) valves for use during 

minimally invasive intravascular procedures. (Ex. 1001, 5:49-67).  The hemostasis 

valve is used with a catheter inserted into the patientôs vasculature to provide a seal.  

(Id. at 1:35-38).  The ô921 patent states that the valve ñcan seal with or without a 

tool extending through the valve.ò  (Id., 5:50-52.) 

The described valve includes a ñhousing 128ò that defines a ñinterior channel 

130,ò and a collapsible ñelongate member 132ò that extends through the housing:   
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(Id., 6:49-7:24, Fig. 2.)  The elongate member 132 has a ñthin-walled compliant 

tubular structure,ò which helps facilitate ñthe uniform collapse of the elongate 

member 132 and the sealing of the elongate member 132.ò  (Id., 7:10-16.)   

The valve also has a ñconstricting mechanism,ò which can ñcollapse and seal 

the elongate member 132 via compression and/or constriction, and specifically via 

constriction with at least one filament 150.ò  (Id., 8:1-4.)   
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(Id., Figs. 1-2.)  The constricting mechanism includes ñan 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.ò  (Id., 8:1-5.)  

The ñfilament 150 can be coupled to the actuator 142 such that the filament 150 
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selectively constricts, collapses, and/or seals the elongate member 132 é based on 

the movement and/or position of the actuator 142.ò  (Id., 9:18-22.) 

The valve also includes a ñbias feature,ò such a spring (148-A and 148-B), 

which biases the actuator toward the open or closed configuration.  (Id., 8:32-51.)  

Figure 4 shows the valve biased toward a first, closed position: 

 

(Id., 8:32-51, Fig. 2.)  Depressing the actuator buttons releases tension on the 

filament, ñthereby allowing the expansion of the elongate member 132 and the 

unsealing of the central lumen 138 of the elongate member 132ò: 
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(Id., 9:48-56, Fig. 3).  

The filament can constrict the elongate member around a tool inserted through 

the central lumen of the elongate member, ñcreate[ing] a seal between the elongate 

member 132 and the tool,ò as illustrated in Figure 4: 
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(Id., 11:64-12:8, Fig. 4.)  

The ñfilament 150 can be arranged in a variety of configurationsò including a 

ñsingle loop 604 that can extend around the elongate member 132ò as shown in 

Figure 6, multiple loops as shown in Figure 7, or a ñU-shaped section between the 

two ends of the filament 150ò as shown in Figures 8-9: 
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(Id., 13:10-14:27, Figs. 6-9.)  The patent also discloses that ñ[t]he filament can be 

made from a variety of materials including, for example, a polymer, a synthetic, 

and/or a metal.ò  (Id., 9:13-15.)  The filament may also ñcomprise multiple 

filaments,ò such as in Figures 7-9, where ñeach of the multiple filaments can have a 

first end 700 and a second end 702ò:   

 

(Id., 13:1-9, Fig. 8.) 



IPR Petition ï Patent 11,844,921 

Imperative Care, Inc. v. Inari Medical Inc. 

16 

B. Prosecution History 

In the Notice of Allowance, the Examiner stated that Hartley and Williams 

(Ex. 1010) were the ñclosest prior art of record.ò  (Ex. 1002, 25.)  The Examiner 

found that Hartley disclosed every limitation of several claims except ña biasing 

member configured to bias the actuator to the first position.ò  (Id.)  While the 

Examiner found that Williams disclosed a biasing member, the Examiner concluded 

that Williams failed to disclose ña filament extending around the elongate member.ò  

(Id., 26.)  The Examiner did not address the combination of any references. 

C. The Earliest Possible Priority Date 

The ô921 patent claims priority to provisional application No. 62/554,931, 

filed September 6, 2017, which is the earliest possible priority date for the ô921 

patent.  (Ex. 1001.)  Petitioner applies this earliest priority date in this Petition; 

however, Petitioner preserves its right to challenge the priority date in subsequent 

proceedings.   

III.  LEVEL OF ORDINARY SKILL  

A POSITA in September 2017 would have had an undergraduate degree in 

mechanical engineering or a related engineering discipline and 2-4 years of product 

design or engineering experience.  (Ex. 1003, ¶35.)  This is the same level of ordinary 

skill that Petitioner proposed in the ô011 patent IPR and that was applied by PO and 

the Board.  (Ex. 1017, 11.) 
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IV.  CLAIM CONSTRUCTION  

The claim terms should receive their ordinary and customary meaning as 

understood by a POSITA at the time of filing and in accordance with the 

specification and the prosecution history.  37 C.F.R. §42.100(b); see Phillips v. AWH 

Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc).  However, ñthe specification may 

reveal a special definition given to a claim term by the patentee that differs from the 

meaning it would otherwise possess [and] [i]n such cases, the inventor's 

lexicography governs.ò  Id. at 1316.   

The challenged claims require a hemostasis valve having a ñfilament.ò  A 

POSITA would have understood the term ñfilamentò to mean at least ñone or more 

threads, lines, cords, ropes, ribbons, flat wires, sheets, or tapesò based on the intrinsic 

record.  (Ex. 1003, ¶¶49-59.)  This is the same construction of ñfilamentò that 

Petitioner proposed in the ô011 patent IPR.  (Ex. 1017, 12.)  There, the Board 

preliminarily found that it did not need to ñexpressly construe the term ófilamentô in 

the manner urged by Petitioner.ò  (Id., 13.)  However, the Board agreed with 

ñPetitioner that a filament as claimed encompasses one or more threads, lines, cords, 

ropes, ribbons, flat wires, sheets, or tapes.ò  (Id. (emphasis in original).)  The Board 

correctly observed that the ô011 patent ñlists those structures explicitly, but suggests 

that those are only examples and, thus, the term ófilamentô may be broader than those 

structures.ò  (Id.)  Petitioner agrees with the Board that ñfilamentò may be construed 
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more broadly.  However, the Board needs to construe the terms only to the extent 

necessary to resolve the controversy.  Realtime Data, LLC v. Iancu, 912 F.3d 1368, 

1375 (Fed. Cir. 2019).  Here, Petitionerôs construction of ñfilamentò resolves the 

dispute because the structures listed in the construction (e.g., threads, flat wires) are 

found in the prior art references, even if a full construction of ñfilamentò would 

include additional structures. 

The Board also addressed POôs argument in the ô011 patent IPR that the 

ñfilamentò must be ñthin and flexible.ò  (Ex. 1017, 13.)  The Board did not adopt 

POôs construction in the institution decision.  (Id., 15.)  The Board observed that 

ñthe ô011 patent never uses the words óthinô or óflexibleô to describe the ófilament.ôò  

(Id.)  The Board also observed that ñthe words óthinô and óflexibleô inject potential 

ambiguities as a relative termò because ñflexibility and rigidity exist along a 

spectrum é.ò  (Id.)  Petitioner agrees that POôs proposed construction is incorrect 

for these reasons and others.  (Ex. 1003, ¶¶51-54.)  For example, in a related patent, 

PO specifically claims a filament that ñis flexible,ò demonstrating that flexibility is 

not an inherent property of the filament.  (Ex. 1016, claim 1.)  POôs proposed 

construction in the ô011 patent IPR also required ñone or more strands,ò which would 

improperly exclude specific ñfilamentsò identified in the ô921 application, such as a 

ñsheetò of metal.ò  (Ex. 1003, ¶52.)  For at least these reasons, POôs previously 

proposed construction is incorrect.   
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Petitionerôs construction of ñfilamentò is supported by the intrinsic record.  

Claim construction generally begins with the claim language.  Vitronics Corp. v. 

Conceptronic, Inc., 90 F.3d 1576, 1582 (Fed. Cir. 1996).  Here, however, the claims 

provide little information regarding the ñfilament.ò  For example, claim 1 recites ña 

filament é extending at least partially around the elongate member.ò  Claims 15 

and 21 require ña filament coupled to the elongate member.ò  Claim 25 requires ña 

first filamentò and ña second filamentò where a first actuator is ñcoupled to the 

elongate member via a first filamentò and a second actuator is ñcoupled to the 

elongate member via a second filament.ò  This claim language does not provide a 

POSITA with guidance on the ñfilamentò structure. 

However, the ô921 patent specification (like the ô011 patent) identifies 

examples of ñfilaments.ò  The ô921 patent states, ñthe filament 150 can comprise one 

or several threads, lines, cords, rope, ribbon, flat wire, sheet, or tape.ò  (Ex. 1001, 

9:15-17.)  Petitioner has adopted this description for its construction of ñfilament.ò 

The remainder of the specification is consistent with this description, stating 

that, ñ[t]he filament can be made from a variety of materials including, for example, 

a polymer, a synthetic, and/or a metal.ò  (Id., 9:7-9.)  The specification also discloses, 

ñthe filament can comprise a single strand such as, for example, a monofilament, 

[or] the filament can comprise a plurality of strands that can be, for example, twisted, 

woven, grouped, and/or fused to form the filament.ò  (Id., 9:10-15.)  Additionally, 
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the specification explains that ñthe filament 150 can comprise multiple filaments, 

and specifically, as shown in FIGS. 7 through 9, the filament 150 can comprise a 

first filament 150-A and a second filament 150-B.ò  (Id., 12:54-57.) 

Petitioner does not believe any other terms require construction to resolve the 

patentability issues herein. 

V. STATEMENT OF RELIEF REQUESTED  

A. IPR Grounds 

Petitioner asserts the following grounds of unpatentability: 

Ground Reference(s) Basis 
Challenged  

Claims 

1 Schaffer 35 U.S.C. § 102 1-7, 9-10, 15-18, 20-24 

2 Schaffer 35 U.S.C. § 103 1-7, 9-10, 15-18, 20-24 

3 Schaffer + Hartley 35 U.S.C. § 103 1-7, 9-10, 15-18, 20-24 

4 Schaffer + Eller 35 U.S.C. § 103 1-7, 9-10, 15-18, 20-24 

5 Hartley + Eller 35 U.S.C. § 103 1-3, 5-6, 9-10, 15-18, 21-24 

 

B. The Asserted References Are Prior Art 

The following references are prior art under at least 35 U.S.C. §102(a)(1): 

(1) Schaffer (Ex. 1005) published on December 4, 2003;  

(2) Hartley (Ex. 1006) published on June 26, 2003; and 

(3) Eller (Ex. 1007) published on October 29, 2015. 
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C. The Asserted References Are Analogous Art 

The asserted references are analogous art that is usable in an obviousness 

combination.  Unwired Planet, LLC v. Google Inc., 841 F.3d 995, 1000 (Fed. Cir. 

2016).  The references are from the same field as the ô921 patent, e.g., hemostasis 

valves for use during intravascular procedures.  (Ex. 1003, ¶26.)  The references are 

also pertinent to the problem the inventor was focused on, e.g., sealing a catheter 

during intravascular procedures to minimize blood leaks.  (Id.)  Accordingly, a 

POSITA is presumed to have been aware of these references.  In re Nilssen, 851 

F.2d 1401, 1403 (Fed. Cir. 1988). 

VI.  GROUNDS 1-4: CLAIMS 1-7, 9-10, 15-18, 20-24 ANTICIPATED BY 

SCHAFFER OR OBVIOUS OVER SCHAFFER ALONE OR IN  

COMBINATION WITH HARTLEY OR ELLER  

Schaffer anticipates claims 1-7, 9-10, 15-18, and 20-24 or renders them 

obvious.  (Ex. 1003, ¶¶61-173.)  Schaffer discloses a hemostasis valve for use with 

catheters ñthat blocks the flow of gas or fluid completely and immediately with or 

without an instrument in place within the gas/fluid path.ò  (Ex. 1005, [0002], [0008].)  

Like the valve described in the ô921 patent, Schafferôs valve includes a collapsible 

elongate member (called a ñseal module 100ò).  (Id.)  Schafferôs valve also includes 

filaments (ñactuating member 55ò) that can collapse the elongate member to close 

the valve.  (Id., [0076]-[0077].)  Also, like the ô921 patent, Schafferôs actuating 
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members 55 (i.e., filaments) may be moved from a first position to a second position 

by depressing two actuator buttons 261 connected to two springs 210.  (Id.) 

 

Thus, Schaffer discloses the claimed valve. 

If, however, the Board finds that Schafferôs actuating members 55 are not 

ñfilaments,ò as PO has previously argued, Schaffer combined with Hartley or Eller 

renders the challenged claims obvious.  (Ex. 1003, ¶¶62-64.)  Hartley and Eller 

disclose hemostasis valves having filaments that loop around and constrict the lumen 

of an elongate member to seal a valve.  Hartleyôs ñfilamentò is a ñstringò: 
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(Ex. 1006, [0017], [0031], Fig. 3.)  Ellerôs ñfilamentò is a ñwire memberò: 

 

(Ex. 1007, 5:1-5, Fig. 2.)  A POSITA would have found it obvious to substitute 

Hartleyôs or Ellerôs filaments for Schafferôs actuating members for the reasons 

provided below.    
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A. Claim 1 

Schaffer anticipates claim 1 or renders claim 1 obvious alone3 or combined 

with Hartley or Eller.  (Ex. 1003, ¶¶65-109.) 

1. Preamble 

If the preamble is limiting, Schaffer, Hartley, and Eller disclose a ñvalve.ò  

(Ex. 1003, ¶¶66-69.)   

Schaffer discloses embodiments of a ñfluid stasis valveò for use with catheters 

to prevent the flow of fluid and/or blood through the valve during medical 

procedures.  (Ex. 1005, [0002], [0046], [0055].)   

Hartley discloses ñan access valveò for use in ñmedical applications é where 

it is desired to seal around a catheter or other instrument é to prevent loss of blood 

or other fluid.ò  (Ex. 1006, [0002]-[0004].)   

Eller discloses ñselective fluid barrier valve devicesò for procedures ñthat 

require the percutaneous insertion of one or more interventional devices into a bodily 

passage, such as a portion of the vascular system.ò  (Ex. 1007, 1:14-23.)   

2. Elongate Member 

Claim 1 next recites ñan elongate member defining a lumen.ò  Schaffer 

discloses this limitation.  (Ex. 1003, ¶¶70-71.) 

 
3 ñ[I]t is well settled that a ódisclosure that anticipates under Ä102 also renders the 

claim invalid under Ä103, for anticipation is the epitome of obviousness.ôò  Realtime 

Data, 912 F.3d at 1373. 
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Schafferôs valve includes a ñseal module 100ò having ña flexible, elongate 

tubular structure 101.ò  (Ex. 1005, [0049], [0051], [0054], [0075].)  The elongate 

tubular structure 101 defines a lumen 193: 
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(Id., [0058], Figs. 12, 34).  Thus, Schafferôs seal module 100 is ñan elongate member 

defining a lumen.ò  (Ex. 1003, ¶71.) 

3. Tensioning Mechanism 

Claim 1 next recites ñan active tensioning mechanism including an actuator 

coupled to the elongate member via a filament extending at least partially around the 

elongate member, wherein the actuator is movable between (a) a first position 

wherein the lumen is constricted and sealed and (b) a second position wherein the 

lumen is at least partially open.ò  Schaffer discloses these limitations or renders them 

obvious in view of Hartley or Eller.  (Ex. 1003, ¶¶72-106.) 

a. Actuator  

Schaffer discloses the actuator required by claim 1.  (Ex. 1003, ¶¶73-77.)  

Schaffer describes a valve having ñtwo circular actuators 50ò on opposite sides of 

the housing that are ñmovable from a first position to a second positionò: 
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(Ex. 1005, [0075]-[0076], Figs. 31-32).  Each actuator 50 includes ñan actuator 

button 261.ò  (Id.). 

Schafferôs actuator buttons are each coupled to ñan actuating member 55 

which, in one option, is U-shaped.ò (Ex. 1005, [0076]).  As explained below, each 

actuating member is a filament under the correct construction of that term.  (Infra 

§VI.A.3.b.i.)  The actuating members couple the actuator buttons to the elongate 

member.  (See Ex. 1005, Fig. 32 (above).) 

Each actuator button is movable between a first position wherein the lumen is 

constricted to create a seal and a second position wherein the lumen is at least 

partially open.  (Ex. 1003, ¶75.)  Schaffer discloses that in a first position, shown in 
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Figure 32, the actuator buttons pull on the actuating members, which collapses the 

lumen of the seal module to create a seal:   

 

(Ex. 1005, [0077], Fig. 32; see also id., [0008] (Schafferôs valve ñblocks the flow of 

gas or fluid completely and immediately with or without an instrument in place 

within the gas/fluid pathò).)  In a second position, shown in Figure 34 below, the 

actuator buttons are pressed inwardly, compressing the springs and permitting the 

seal moduleôs lumen to return to its uncollapsed configuration:   
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(Ex. 1005, [0077], Fig. 34.)  The user of Schafferôs valve can actively depress the 

actuator buttons to open and close the valve.  Moreover, Schafferôs actuator buttons 

actively apply tension to the actuating members, via the springs, to seal the valve.  

For these reasons, a POSITA would have understood that Schafferôs actuators and 

actuating members form ñan active tensioning mechanism.ò  (Ex. 1003, ¶76.) 

b. Filament 

i. Schaffer 

Schaffer discloses a ñfilament.ò  (Ex. 1003, ¶¶78-81.)  Schafferôs valve 

includes two actuating members, which may be U-shaped, coupled to the actuator 

buttons: 
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(Ex. 1005, [0076], Fig. 31.)   

Schafferôs actuating members are ñfilaments.ò  (Supra §IV.)  Schaffer 

discloses the actuating members may be formed from aluminum or plastic, and they 

resemble a ribbon, flat wire, sheet, or tape.  (Ex. 1005, [0081], Figs. 31-34.)  

Schafferôs actuating members are encompassed by the ô921 patentôs description of 

filaments.  For example, the ô921 patent discloses that filaments may be made from 

a polymer, which includes Schafferôs plastic, or a metal, which includes Schafferôs 

aluminum.   (Supra §IV.)  Likewise, the ô921 patent states that a filament may be a 

ribbon, flat wire, sheet, or tape, which includes Schafferôs actuating members. (Id.; 

Ex. 1003, ¶79.)   

In the ô011 Patent IPR, PO argued that Schafferôs actuating members are 

ñrigid.ò  (Ex. 1017, 38.)  This is inaccurate.  Schaffer does not describe the actuating 

members as ñrigid,ò nor does it contain disclosure suggesting rigidity.  (Ex. 1003, 
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¶79.)  Moreover, even if the actuating members were ñrigid,ò they would still form 

a ñfilamentò under the correct construction of that term.  (Id.; supra §IV; Ex. 1017, 

32 (ñeven assuming Patent Ownerôs characterization of Schafferôs U-shaped 

actuating members as being órigidô is correct, that does not necessarily foreclose 

Petitionerôs anticipation challengeò).)   

Schaffer discloses that its actuating members are ñat least partially 

circumferencially [sic] disposed about the portion of the seal module 100.ò  (Ex. 

1005, [0076].)  Schaffer explains that the actuating members are ñcoupledò to the 

actuator buttons, and as shown in Figures 32 and 34, Schafferôs actuating members 

are in contact with the elongate member (seal module) in both the sealed and 

unsealed positions: 
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(Ex. 1005, [0076]-[0077], Figs. 31-34.)  Schafferôs actuator buttons are therefore 

coupled to the elongate member (seal module) via the actuating members 

(filaments).  (Ex. 1003, ¶80.)  The actuating members also extend at least partially 

around the elongate member, as illustrated in Figures 32-34.  (Id.) 

 Further, even if Schafferôs lumen were not ñconstricted and sealedò by the 

actuating members in the first position, as claimed in the ô921 patent, a POSITA 

would have found it obvious to modify the actuating members to closely conform to 

the seal module to constrict and seal the lumen.  (Ex. 1003, ¶81.)  POSITAs would 

have been motivated to do so to form a better seal and avoid the potential gaps 

discussed in the following section.  (Infra §VI.A.3.b.ii.)  A POSITA would have 

possessed the skill and knowledge to adjust the shape, material, and/or dimensions 
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of Schafferôs U-shaped actuating members to closely conform to the circumference 

of the cylindrical seal module.  (Ex. 1003, ¶81.)  POSITAs would have had extensive 

experience with the materials (e.g., plastic, aluminum) and components (e.g., ribbon, 

flat wire) described in Schaffer and these simple components would have behaved 

predictably.  (Id.)  As an example, POSITAs could have selected a thin, flexible 

sheet or flat ribbon of aluminum or plastic to form the actuating members.  (Id.)  

Such members would have conformed to the outer surface of the cylindrical seal 

module and circumferentially constricted the lumen when pulled in opposite 

directions by the actuator buttons to seal the valve.  (Id.)  

ii. Hartley 

Hartley also discloses a ñfilament.ò  (Ex. 1003, ¶¶82-84.)  Hartley describes a 

hemostasis valve having a cylindrical housing that holds a ñcylindrical elastomeric 

diaphragm,ò and a rotatory actuator mounted to the housing: 
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(Ex. 1006, [0031], Fig. 1.)  Hartleyôs valve also includes a ñstring 14 é mounted 

into the rotary actuator.ò  (Id.)  Hartleyôs string 14 is a ñfilamentò because the string 

is made of at least one or more threads, lines, or cords.  (Ex. 1003, ¶82.) 

Hartleyôs string is secured to the rotary actuator via knots 16 at the ends of the 

filament and ñis wound preferably twice around the cylindrical diaphragm 8ò: 
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(Ex. 1006, [0031], Fig. 3).  Thus, Hartleyôs string extends at least partially around 

the elongate member.  (Ex. 1003, ¶83.)  

Hartley discloses that ñ[r]otation of the rotary actuator 12 with respect to the 

cylindrical housing 6 will cause the string 14 to be pulled in both directions at once 

and hence the cylindrical diaphragm 8 to be constricted.ò  (Ex. 1006, [0031], [0034], 

Fig. 4.)  Hartley further discloses that its valve ñwill close over a range of diameters 

of devices passed through the valve or can close completely down to be self sealing.ò  

(Id., [0037].) 

 A POSITA would have found it obvious to substitute Hartleyôs string for 

Schafferôs two U-shaped actuating members by, for example, attaching the string to 

one button, wrapping the string around the seal module, and attaching the string to 

the second button.  (Ex. 1003, ¶¶85-94.)  This combination of Hartleyôs string and 

Schafferôs valve would merely entail substitution of one known element (Hartleyôs 



IPR Petition ï Patent 11,844,921 

Imperative Care, Inc. v. Inari Medical Inc. 

36 

string) for another (Schafferôs actuating members) to yield the predictable results of 

sealing Schafferôs valve.  KSR Intôl Co. v. Teleflex, Inc., 550 U.S. 398, 416 (2007). 

Hartleyôs disclosure that its string can ñclose over a range of diameters of 

devices passed through the valve or can close completely down to be self-sealingò 

would have further motivated POSITAs to substitute Hartleyôs string for Shafferôs 

actuating members.  (Ex. 1006, [0037]; Ex. 1003, ¶86.)  POSITAs would have 

recognized that Hartleyôs string may seal more effectively across a wider range of 

tool diameters and shapes than Schafferôs U-shaped actuating members.  (Ex. 1003, 

¶86.)  Depending on the inserted tool, Schafferôs actuating members may form small 

gaps between the valveôs seal module and the toolôs outer surface:  

 

(Id.)  Hartleyôs string could improve upon this potential issue because the string more 

precisely conforms to the tool diameters and shapes.  (Id.)  In the ô011 patent IPR, 

PO argued that Schafferôs valve would not create gaps.  (See Ex. 1017, 37 

(summarizing argument).)  However, POôs argument relied on a single embodiment 
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in Schaffer while ignoring other disclosures undermining the argument.  (Ex. 1003, 

¶86; see also Ex. 1017, 37 (explaining deficiencies in argument).)    

POSITAs also had a finite number of materials to use for constricting a tubular 

member in a hemostasis valve in 2017.  (Ex. 1003, ¶88.)  Hartley and Schaffer 

disclose two such options: Hartleyôs string and Schafferôs actuating members.  (Id.)  

Eller discloses a third option: wire members.  A POSITA would have found it 

obvious to select from these finite, predictable options and, as discussed below, 

would have had a reasonable expectation of success in implementing them.  (Id.); 

KSR, 550 U.S. at 421. 

POSITAs would have reasonably expected success in substituting Hartleyôs 

string for Schafferôs two actuating members.  (Ex. 1003, ¶¶89-94.)  Hartley teaches 

using simple knots to attach the string to Hartleyôs rotary actuator.  (Ex. 1006, 

[0031].)  POSITAs would have reasonably expected that similar knots would secure 

Hartleyôs string to Schafferôs actuator buttons.  (Ex. 1003, Æ90.)  For example, each 

end of Hartleyôs string could be threaded through small holes drilled or otherwise 

created in Schafferôs buttons and knotted on the other side.  (Id.)  This simple 

modification would have been within a POSITAôs skills: 
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(Id.)4     

Also, POSITAs would have recognized that Hartleyôs string and Schafferôs 

actuating members function in similar ways and, therefore, no other modifications 

to Schafferôs valve would be necessary.  (Id., ¶91.)  Both valves collapse the elongate 

memberôs lumen by pulling the actuating members/string in opposite directions.  

(Ex. 1005, [0077]; Ex. 1006, [0031].)  If Hartleyôs string were incorporated into 

Schafferôs valve, a POSITA would have reasonably expected Schafferôs springs to 

 
4 Petitioner created this demonstrative image.   
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pull the ends of the string in opposite directions to constrict Schafferôs seal module.  

(Ex. 1003, ¶91.)   

Likewise, POSITAs would have reasonably expected that pressing Schafferôs 

buttons inwardly (i.e., second position) would release tension on the string, allowing 

the lumen to open.  (See Ex. 1005, [0077]; Ex. 1006, [0034]; Ex. 1003, ¶¶92-93.)  

Schafferôs seal module is made from a ñhighly deformable, non-compressible 

material 166 (e.g., plastic)ò and is ñconfigured to maintain an open lumen 193 when 

no compressive force 67 is applied.ò  (Ex. 1005, [0054].)  Thus, Schafferôs seal 

module has the resilience to open when the tension on the string is released.  (Ex. 

1003, ¶93.)  Moreover, if the resiliency of Schafferôs lumen required adjustment to 

function with Hartleyôs string, a POSITA would have possessed the skills and 

knowledge to select an appropriate material with the proper resiliency.  (Id., ¶94.)  

Schaffer and other prior art references disclose various materials for the seal module 

that a POSITA could try to achieve the desired resiliency, including ñmodified vinyl, 

silicone, polyurethane or a combination thereof.ò  (Ex. 1005, [0081]; see also Ex. 

1007, 36:27-60 (disclosing materials for seal modules).)   

Thus, Schaffer combined with Hartley renders claim 1 obvious.  (Ex. 1003, 

¶94.)      
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iii.  Eller  

Eller also discloses a ñfilament.ò  (Ex. 1003, ¶¶95-96.)  Eller describes 

hemostasis valves having ña housing 16, an actuator 18, a sleeve 20, [and] a first 

wire member 22ò: 
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(Ex. 1007, 5:1-5, 16:7-19, 21:37-22:31, 23:50-25:9, Figs. 2,5 15-16.)  Ellerôs wire 

member is a filament.  (Ex. 1003, ¶¶95-96; supra §IV.)  The wire member can have 

various compositions (e.g., ñbraided materials,ò ñtwisted materialsò), be formed 

from various materials (e.g., ñmetals,ò ñpolymers,ò ñpolyester,ò ñnylon,ò ñflexible 

materialsò), and have different shapes (e.g., ñround,ò ñrectangularò).  (Ex. 1007, 

15:41-16:6.)  Thus, the wire member is a ñfilamentò at least because it is made of at 

least one or more threads, lines, cords, rope, ribbon, flat wire, sheet, or tape.  (Ex. 

1003, ¶96.) 

The wire member extends at least partially around the valveôs ñsleeveò so that 

a first end 124 can attach to the housing 16 and a second end 126 can attach to the 

actuator 18: 

 
5  Ellerôs Figure 2 shows an exploded view of the device.  (Ex. 1007, 2:46-47.) 
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(Ex. 1007, 12:52-64, 24:50-57, Fig. 21.)   

Ellerôs actuator and wire member is ñmoveable between a first configuration 

and a second configuration.ò  (Id., 15:21-25.)  In the first configuration, the actuator 

is rotated so that the wire member is in a relaxed state and fluid is permitted to flow 

through the sleeve.  (Id., 15:21-40, 17:38-43.)  In the second configuration, the 

actuator is rotated to place the wire member under tension, causing the wire member 

to constrict the sleeve and prevent fluid from passing therethrough.  (Id. 15:21-40, 

17:62ï67.)   

 A POSITA would have found it obvious to substitute Ellerôs wire member for 

Schafferôs two actuating members by attaching one end of the wire to Schafferôs first 

button, looping the wire around the seal module, and attaching the second end of the 
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wire to Schafferôs second button.  (Ex. 1003, ¶¶99-106.)  The combination of Ellerôs 

wire member and Schafferôs valve would have entailed merely substituting one 

known element (Ellerôs wire member) for another (Schafferôs two actuating 

members) to yield the predictable results of constricting Schafferôs valve.  KSR, 550 

U.S. at 416.   

Ellerôs disclosure that the wire member can form a seal around one or more 

medical devices would have further motivated POSITAs to substitute Ellerôs wire 

member for Shafferôs actuating members.  (Ex. 1007, 15:21-40, 17:38-43, 18:3-8; 

Ex. 1003, ¶99.)  POSITAs would have recognized that Ellerôs wire may seal more 

effectively across more device diameters and shapes than Schafferôs actuating 

members.  (Supra §VI.A.3.b.i; Ex. 1003, ¶¶99-100.)  Like Hartleyôs string, Ellerôs 

wire member could more closely conform to some devices.  Id.   

POSITAs also had a finite number of materials to use for constricting an 

elongate member in September 2017. (Supra §VI.A.3.b.ii; Ex. 1003, ¶102.)  A 

POSITA would have found it obvious to select from these finite, predictable options, 

including Ellerôs wire member, and would have reasonably expected success in 

implementing them, for the reasons previously discussed.  (Id.) 

A POSITA would have reasonably expected success in substituting Ellerôs 

wire member for Schafferôs actuating members for several reasons.  (Ex. 1003, 

¶¶103-106.)  First, Eller discloses that the ñ[a]ttachment between a wire member and 
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a housing and/or an actuator can be accomplished using any suitable method or 

technique.ò  (Ex. 1007, 14:37-43.)  Eller further identifies several means for securing 

its wire member to an actuator, including ñusing adhesives, welding, fusing.ò  (Id., 

14:43-49.)  POSITAs would have reasonably expected success in securing Ellerôs 

wire member to Schafferôs actuator buttons using these simple methods.  (Ex. 1003, 

¶103.)   

 

(Id.) 6 

 
6 Petitioner created this demonstrative image.   
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Second, Eller teaches that its wire member may be used with ñany suitable 

actuator capable of moving the selective fluid barrier valve device between a first 

configuration and a second configuration.ò  (Ex. 1007, 8:27ï39.)  Eller discloses that 

suitable actuators include ñrotatable actuators, linear actuators, slidable actuators, 

pivotable actuators, levers, and any other actuator considered suitable for a particular 

embodiment.ò  (Id., 8:39ï44.)  Given this disclosure, POSITAs would have 

reasonably expected Ellerôs wire member to work with Schafferôs buttons, which are 

linear and/or slidable actuators.  (Ex. 1003, ¶104.)   

Third, Ellerôs wire member and Schafferôs actuating members function 

similarly to close the valves.  (Id., ¶105.)  Both references disclose actuators that pull 

the wire/actuating members in opposite directions to constrict the valveôs lumen.  

(Ex. 1005, [0077], Ex. 1007, 15:21-40, 17:47-18:3.)  POSITAs would have 

recognized that Ellerôs wire member would function the same way in Schafferôs 

valve.  (Ex. 1003, ¶105.)  In the first position, the springs coupled to Schafferôs 

actuator buttons would pull the ends of the wire member in opposite directions, 

thereby causing the wire member to constrict the seal module.  (Ex. 1005, [0077]; 

Ex. 1007, 15:21-40, 17:47-18:3; Ex. 1003, ¶¶105-106.)  When Schafferôs actuator 

buttons are pressed inwardly, the tension on the wire member would be relaxed, 

causing the wire member to loosen around the seal module.  (Id.)  As explained 

above, a POSITA would have expected Schafferôs seal module to have the resilience 
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to return to its open configuration when ñno compressive force [] is appliedò to the 

seal.  (Supra §VI.A.3.b.ii; Ex. 1003, ¶106.)  Further, if Schafferôs seal module 

required adjustment to function with Ellerôs wire, a POSITA would have possessed 

the knowledge to make the necessary adjustments, as explained in the Hartley 

ground.  (Id.) 

Thus, Schaffer combined with Eller renders this claim obvious.  (Ex. 1003, 

¶106.) 

4. Biasing Member 

Schaffer discloses ña biasing member configured to bias the actuator to the 

first position.ò  (Ex. 1003, ÆÆ107-109.)  Schafferôs valve includes ñtwo resilient 

members 267 (e.g., spring 210) disposed within the actuating member 55ò:   
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(Ex. 1005, [0076], Fig. 31.)  Schafferôs resilient members/springs bias Schafferôs 

actuators toward the first (i.e., closed) position.  (Id., [0077].)  Therefore, Schafferôs 

resilient members/springs meet this limitation.  (Ex. 1003, ¶¶108-109.)   

B. Claim 2 

Claim 2 recites the ñvalve of claim 1 wherein the elongate member is pliable.ò 

Schaffer anticipates claim 2 or renders claim 2 obvious alone or combined with 

Hartley or Eller.  (Ex. 1003, ¶¶110-111.) 

Schafferôs valve ñincludes a flexible, elongate tubular structure 101 [i.e., 

elongate member] having an outer wall 27 which includes a material 166 that is 

highly elastic, deformable, compliant and yet virtually non-compressible.ò  (Ex. 

1005, [0054].)  Thus, Schafferôs elongate member is pliable.  (Ex. 1003, ¶111.)  

C. Claim 3 

Claim 3 recites the ñvalve of claim 1 wherein the filament extends in a loop 

around the elongate member.ò  Schaffer anticipates claim 3 or renders claim 3 

obvious alone or combined with Hartley or Eller.  (Ex. 1003, ¶¶112-120.) 

1. Schaffer 

Schafferôs Figure 31 illustrates that the actuating members collectively form 

a loop around seal module 100: 
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(Ex. 1005, [0076], Fig. 31; Ex. 1003, ¶113.)  The demonstrative below further shows 

the loop formed by the actuating members: 

 

(Ex. 1003, ¶113.) 

That Schaffer depicts two actuating members that collectively form a loop 

around the elongate member is not a basis to distinguish Schaffer.  The ô921 patent 
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discloses that the ñthe filament 150 can comprise multiple filaments,ò including 

filaments (150-A and 150-B) forming two U-shaped sections: 

 

(Ex. 1001, 12:54-13:65, Fig. 8 (emphasis added).)  The ô921 patent describes the 

area formed by the two U-shaped actuating members forming the ñfilament 150ò as 

an ñencircled area 814.ò  (Id.)  Accordingly, Schafferôs U-shaped actuating members 

also collectively form a ñfilamentò that extends in a loop around the elongate 

member.  (Ex. 1003, ¶114); see also SanDisk Corp. v. Kingston Tech. Co., Inc., 695 

F.3d 1348, 1360 (Fed. Cir. 2012) (explaining that ñthe later use of ótheô é to refer 

back to an earlier claim term does not limit that claim term to the singularò). 

2. Hartley 

Schaffer combined with Hartley renders this claim obvious.  (Ex. 1003, 

¶¶115-117.)  Hartleyôs string ñis wound preferably twice around the cylindrical 

diaphragmò: 
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(Ex. 1006, [0031], Fig. 3.)  Hartleyôs string therefore ñextends in a loop around the 

elongate member.ò  (Id.; Ex. 1003, ¶115.)   

Hartley discloses that looping the string around the elongate member forms 

an effective seal.  (Ex. 1006, [0031], [0037].)  Thus, when replacing Schafferôs 

actuating members with Hartleyôs string, POSITAs would have been motivated to 

loop Hartleyôs string around Schafferôs seal module.  (Ex. 1003, Æ116.)  POSITAs 

would have reasonably expected success in using this configuration because the 

configuration works to form a seal (per Hartley).  (Id., ¶¶116-117.) 
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3. Eller  

Schaffer combined with Eller also renders this claim obvious.  (Ex. 1003, 

¶¶118-120.)  Eller explicitly discloses, ñthe wire member can be positioned such that 

it extends at least one full revolution around the outer surface of the sleeveò:   

 

(Ex. 1007, 22:18-24; see also id., 12:52-64, 24:50-57, Fig. 21.)   

Thus, the wire member extends in a loop around the elongate member.  (Ex. 

1003, ¶118.)  When replacing Schafferôs actuating members with Ellerôs wire 

member, POSITAs would have been motivated to loop Ellerôs wire at least one 

revolution around Schafferôs seal module to ensure the wire formed a constrictive 

seal.  (Id., ¶119.)  POSITAs would have reasonably expected success because Eller 

encourages looping the wire one revolution around the sleeve and discloses that such 

a configuration is effective.  (Id., ¶¶119-120.) 
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D. Claim 4 

Claim 4 recites the ñvalve of claim 1 wherein the actuator is a button, wherein 

the button is undepressed in the first position, and wherein the button is depressed 

in the second position.ò  Schaffer anticipates claim 4 or renders claim 4 obvious 

alone or combined with Hartley or Eller.  (Ex. 1003, ¶¶121-122.) 

Schafferôs valve includes two spring-loaded actuator buttons 261 ñmovable 

from a first position to a second position on opposing sides of the housingò: 

 

(Ex. 1005, [0075]-[0076], Figs. 31-32.)  Schafferôs actuator buttons are undepressed 

when the valve is in the first (closed) position and depressed when the valve is in the 

second (open) position as illustrated by Figure 32 and 34: 
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(Id., [0077], Figs. 32, 34; Ex. 1003, ¶122.) 

E. Claim 5 

Claim 5 recites the ñvalve of claim 1 wherein, when the actuator is in the first 

position, the lumen is configured to remain constricted and sealed when a pressure 

differential exists between (a) a first volume outside the lumen and adjacent to a first 

end of the elongate member and (b) a second volume outside the lumen and adjacent 

to a second end of the elongate member.ò  Schaffer anticipates claim 5 or renders 

claim 5 obvious alone or combined with Hartley or Eller.  (Ex. 1003, ¶¶123-137.) 

1. Schaffer 

Schafferôs valve is sealed when the actuator buttons are in the first, 

undepressed position.  (Ex. 1005, [0008]; Supra §VI.A.3.a-b.)  Schafferôs valve is 

ñfor use with cathetersò inserted into the patientôs vasculature.  (Ex. 1005, [0002].)  

When a catheter is inserted into the patientôs vasculature, the pressure within the 

catheterôs distal end (the portion of catheter in the patient) and adjacent the distal 
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side of the valve is the blood pressure.  (Ex. 1003, ¶¶124-125.)  Conversely, the 

pressure outside the valveôs proximal end is the air pressure, which is less than the 

blood pressure.  (Id.)  This pressure difference between the blood and air is one 

reason blood spurts out of wounds.  (Id.)   

 

(Ex. 1005, [0075], Fig. 32.) 

All hemostasis valves, including Schafferôs valve, are designed to remain 

closed against the pressure differential between the blood pressure and the air 

pressure.  (Ex. 1003, ¶124.)  If Schafferôs valve did not remain closed, blood would 

leak out of the catheter and the valve would not be a ñhemostasisò valve (i.e., a valve 

that stops blood loss).  (Id., ¶¶124-127.)  Yet, Schafferôs valve blocks ñthe flow of 

gas or fluidò during such medical procedures and, therefore, remains closed when a 
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pressure differential exists between the two ends of the valve.  (Id.; Ex. 1005, 

Abstract, [0008], [0077].) 

Moreover, if  Schafferôs valve did not remain sealed when a pressure 

differential exists, POSITAs would have been motivated to make adjustments to the 

valve to maintain the seal, including adjusting Schafferôs spring strength to apply 

additional force, adjusting the resilience and compressibility of the seal module that 

forms the valveôs lumen, and/or adjusting the shape, flexibility, and/or dimensions 

of the actuating members to more closely conform to the shape of the seal module 

and any tool(s) inserted therethrough.  (Ex. 1003, ¶¶128-129; see also Ex. 1007, 

15:41-60 (identifying different filament materials).)  POSITAs would have been 

motivated to adjust Schafferôs hemostasis valve to prevent blood leaks because that 

is the valveôs purpose.  (Ex. 1003, ¶¶128-129.)   

POSITAs would have reasonably expected success in adjusting the spring 

strength to exert more tension on the filament by, for example, changing the spring 

material or adjusting the springs coils.  (Id.)  Springs are simple, predictable 

mechanical devices that would have been well understood by POSITAs.  (Id.)  

Additionally, POSITAs would have reasonably expected success in selecting an 

appropriate material for the elongate member in view of the range of suitable 

materials disclosed in the prior art.  (Id.)  POSITAs would have also reasonably 

expected success in adjusting the shape or orientation of Schafferôs actuating 
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members to increase their compliance and improve the seal around the seal module.  

(Id.) 

2. Hartley 

Hartleyôs valve is also intended to ñpermit[] [a] catheter or other instrument 

to be passed through the access valve and the valve to form a seal against the walls 

of the catheter or other instrument to prevent loss of blood or other fluid.ò  (Ex. 1006, 

[0003].)  ñDepending on how much the flexible member [i.e., string] is pulled 

radially and/or tangentially the cylindrical diaphragm can be completely constricted 

to prevent fluid flow through the valve or can be constricted to the extent that it 

closes around an instrument, for instance a catheter, passed through the valve.ò  (Id., 

[0006].)   

A POSITA would have recognized that Hartleyôs string constricts and seals 

the lumen of the hemostasis valve where a pressure differential (blood vs. air) exists 

across the valve for the same reasons as Schafferôs valve.  (Supra §VI.E.1; Ex. 1003, 

¶¶130-131.)  POSITAs would have reasonably expected Hartleyôs string to constrict 

and seal Schafferôs seal module when Schafferôs actuator buttons are in the first, 

undepressed position, even when a pressure differential exists between the proximal 

and distal ends of the lumen because that is the purpose of the string.  (Id.) 

Moreover, if  Schafferôs valve and Hartleyôs string did not seal the lumen when 

a pressure differential exists, a POSITA would have found it obvious to make one 
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or more adjustments to the valve to maintain the seal, as discussed in the Schaffer 

ground. (Supra §VI.E.1; Ex. 1003, ¶132.)   

3. Eller  

Ellerôs hemostasis valve prevents fluid flow through the sleeve when the 

actuator is in the closed position.  (Ex. 1007, Abstract, 12:14-17, 15:21-40, 17:47-

18:8, Figs. 10A-10C.)  Eller discloses tests performed on its valves having different 

sleeves that show no leaks despite a pressure difference across the valve (see 

highlighted examples):   

 

(Id., 36:26-37:27.)  Ellerôs results confirm that Ellerôs wire member constricts and 

seals the valve lumen, even when a pressure differential exists between the proximal 

and distal ends of the lumen.  (Ex. 1003, ¶¶133-136.)   

POSITAs would have reasonably expected Ellerôs wire member to behave in 

the same way to seal Schafferôs seal module when Schafferôs actuator buttons are in 
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the first, undepressed position, even when a pressure differential exists between the 

proximal and distal ends of the lumen due to similarities between the sleeve and seal 

module.  (Id.; supra §VI.E.1.)  

Moreover, if  Schafferôs valve and Ellerôs wire member did not maintain a seal 

when a pressure differential exists, a POSITA would have found it obvious to make 

the valve adjustments described in the Schaffer ground. (Supra §VI.E.1; Ex. 1003, 

¶137.)   

F. Claim 6 

Claim 6 recites the ñvalve of claim 1 wherein, when the actuator is in the first 

position, the lumen is configured to remain constricted and sealed when vacuum 

pressure is applied to a volume outside the lumen and adjacent to either a first end 

or a second end of the elongate member.ò  Schaffer anticipates claim 6 or renders 

claim 6 obvious alone or combined with Hartley or Eller.  (Ex. 1003, ¶¶138-144.) 

Schaffer, Hartley, and Eller disclose hemostasis valves that prevent blood 

leaks during intravascular procedures.  Schafferôs valve is also configured to connect 

to ña fluid or gas delivery system or device such as a syringe, intravenous system or 

the like.ò  (Ex. 1005, [0049].)  POSITAs in September 2017 would have understood 

that syringes were used to generate negative pressure for aspiration.  (See e.g., Ex. 

1011, [0071] (ñThe flow line 905 may also be connected to an aspiration source such 

as a pump or syringe.ò); Ex. 1018, 3:9-18 (describing use of syringe to create 
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vacuum); Ex. 1020, 1:28-45, 4:37-40 (describing prior art uses of syringes to provide 

suction); Ex. 1003, ¶139.) 

Schaffer further discloses that its valve prevents leakage across ña range of 

instruments,ò such as ña catheter, guidewire, needle or fiber.ò  (Ex. 1005, [0056].)  

Aspiration catheters were commonly used with hemostasis valves prior to September 

2017 to apply vacuum pressure through the catheter.  (Ex. 1003, ¶140.)  For example, 

Garrison discloses an aspiration catheter 2030 having a proximal hub 2065 that may 

include a ñseparate hemostasis valve é attached to proximal hub 2065, to allow 

introduction of devices such as a microcatheter, guide wire, or thrombectomy device 

while preventing or minimizing blood loss during the procedure.  Alternately, the 

hemostasis valve may be integral to the catheter proximal adaptorò:   
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(Ex. 1011, [0098]; see also id., [0130]-[0132], Fig. 34; see also Ex. 1018, abstract; 

Ex. 1020, 2:26-35.)   

Given the common practice of using hemostasis valves with vacuum sources 

in September 2017 (such as Schafferôs syringe) and Schafferôs disclosures discussed 

in claim 5, POSITAs would have understood that, when Schafferôs actuator buttons 

remain in the first, undepressed position, the lumen of the elongate member would 

remain constricted and sealed, even when a vacuum pressure is applied to a volume 

outside of the valveôs lumen and adjacent to the end of the elongate member.  (Ex. 

1003, ¶141; Ex. 1005, [0008], [0077]; supra §VI.E.)  The lumen on Schafferôs valve 
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is held in the closed position by the springs/buttons pulling on the actuating 

members.  A POSITA would not have expected the vacuum pressure applied through 

a catheter inserted into a patient to be strong enough to overwhelm this spring force.  

(Ex. 1003, ¶¶141-142.)  Further, the force from the vacuum pressure would be 

perpendicular to the actuating members and, therefore, a POSITA would not expect 

the vacuum to push/force the actuating members apart.  (Id.) 

Moreover, the only disclosure in the ô921 patent regarding sealing under 

vacuum pressure attributes the ability to maintain a seal to the narrowing shape of 

the valve.  (Ex. 1001, 10:50-56.)  Schafferôs elongate member (seal module 100) 

also has a ñnarrowing shapeò when the actuator buttons are in the first position:  
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(Id., Fig. 4 (left); Ex. 1005, [0077], Fig. 32 (right).)  Because Schaffer discloses the 

same structure that the ô921 patent claims to enable sealing under vacuum pressure, 

PO cannot genuinely argue that Schaffer fails to disclose this limitation.     

In addition, given the disclosures of Schaffer, Hartley, and Eller discussed for 

claim 5, a POSITA would have reasonably expected that Hartleyôs string or Ellerôs 

wire member would constrict and seal Schafferôs elongate member when Schafferôs 

actuator buttons are in the first position, even when a vacuum pressure is applied to 

a volume outside of the valveôs lumen.  (Ex. 1003, Æ143; Ex. 1005, [0008], [0077]; 

Ex. 1006, [0003], [0006]; Ex. 1007, 27:44-50, 36:46-37:3.)  Like Schaffer, Hartleyôs 

string and Ellerôs wire member are pulled perpendicularly to the direction of suction.  

(Ex. 1003, ¶143.)  A POSITA would not have expected the vacuum to exert enough 

force on the string/wire member and springs to open the valve.  (Id.) 

Moreover, if  Schafferôs valve would not maintain its seal under vacuum 

pressure (either alone or with Hartleyôs or Ellerôs filament), a POSITA would have 

found it obvious to make one or more adjustments to the valve to ensure a seal as 

described in claim 5.  (Supra §VI.E.1; Ex. 1003, ¶144.)  POSITAs would have been 

motivated to do so because the purpose of Schafferôs valve is to prevent leaks when 

a catheter is inserted into a patient, including aspiration catheters.  (Id.)  POSITAs 

would have reasonably expected success in making these adjustments for the reasons 

explained in claim 5.  (Id.)   
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G. Claim 7 

Claim 7 recites the ñvalve of claim 1 wherein the lumen extends a long [sic] 

a first longitudinal axis, wherein the actuator is movable between the first and second 

positions along a second longitudinal axis, and wherein the first longitudinal axis is 

orthogonal to the second longitudinal axis.ò  Schaffer anticipates claim 7 or renders 

claim 7 obvious alone or combined with Hartley or Eller.  (Ex. 1003, ¶¶145-146.) 

Schafferôs actuator buttons are movable between a first and second position 

along a longitudinal axis that is orthogonal to the longitudinal axis of the tubular 

member: 

 

(Ex. 1005, [0077], Figs. 31-34.) 

H. Claim 9 

Claim 9 recites the ñvalve of claim 1 wherein, in the first position, the actuator 

pulls the filament to circumferentially constrict the elongate member such that the 
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lumen is constricted and sealed.ò  Schaffer anticipates claim 9 or renders claim 9 

obvious, alone or combined with Hartley or Eller.  (Ex. 1003, ¶¶147-148.) 

When Schafferôs actuator buttons are in the first, undepressed position, the 

springs coupled to Schafferôs actuator buttons pull the U-shaped actuating members 

to circumferentially constrict the seal module 100.  (Ex. 1005, [0076]-[0077]; Ex. 

1003, ¶148.)  The ô921 patent teaches that two u-shaped members may be a 

ñfilamentò that defines an ñencircled areaò or ñconstricting area.ò  (Ex. 1001, 13:50-

54.)  Thus, Schafferôs two U-shaped actuating members also circumferentially 

constrict the elongate member by encircling the elongate member.  (Ex. 1003, ¶148.)  

If Schafferôs U-shaped actuating members were replaced with Hartleyôs string or 

Ellerôs wire member, Schafferôs actuator buttons would similarly pull the string/wire 

member to circumferentially constrict the seal module 100.  (Id.)     

I. Claim 10 

Claim 10 recites the ñvalve of claim 1 wherein the actuator is a first actuator, 

wherein the filament is a first filament, wherein the biasing member is a first biasing 

member, and wherein the active tensioning mechanism further comprises: a second 

actuator coupled to the elongate member via a second filament extending at least 

partially around the elongate member, wherein the second actuator is moveable 

between (a) a first position wherein the lumen is constricted and sealed and (b) a 

second position wherein the lumen is at least partially open; and a second biasing 
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member configured to bias the second actuator to the first position.ò Schaffer 

anticipates claim 10 or renders claim 10 obvious, alone or combined with Hartley or 

Eller.  (Ex. 1003, ¶149-159.) 

1. Schaffer 

Schaffer discloses a first actuator (i.e., button), a first filament, and a first 

biasing member (i.e., spring) as explained in claim 1.  (Supra §VI.A .)  Schafferôs 

valve further includes a second actuator (i.e., second button), second filament, and 

second biasing member positioned on the opposite side of the elongate member: 

 
(Ex. 1005, [0075]-[0077], Fig. 31.)  Each of Schafferôs actuating members (i.e., 

filament) extends partially around the elongate member.  (Id.; Ex. 1003, ¶150.) 
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Schafferôs second actuator is coupled to the elongate member via the second 

filament in the same way that the first actuator is coupled to the elongate member 

via the first filament.  (Supra §VI.A.3.)  Similarly, Schafferôs second actuator is 

ñmoveable between (a) a first position wherein the lumen is constricted and sealed 

and (b) a second position wherein the lumen is at least partially openò in the same 

way as the first actuator.  (Supra §VI.A.2.)  Schafferôs second biasing member (i.e., 

second spring) biases the second actuator toward the first position in the same way 

as the first biasing member described in claim 1.  (Supra §VI.A.4.) 

2. Hartley 

Schaffer combined with Hartley renders this claim obvious in two ways.  

First, Hartley discloses a string 14 mounted to the rotary actuator.  (Ex. 1006, 

[0031].)  POSITAs would have understood that strings typically include several 

threads twisted together.  (See Ex. 1014 (definition of string: ñmaterial consisting of 

threads of cotton, hemp, or other material twisted together to form a thin lengthò); 

Ex. 1015; Ex. 1007, 15:61-16:6 (wire member ñcan have any suitable structure and 

comprise any suitable number of strands and/or fibers that are twistedò).)  

Consequently, POSITAs would have recognized that Hartleyôs string 14 

encompasses strings having two or more threads, lines, or cords twisted together and 

therefore includes at least a first and second filament.  (Ex. 1003, ¶152.)   
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If a POSITA substituted Hartleyôs string for Schafferôs U-shaped actuating 

members, the two or more threads, lines or cords making up the string would begin 

at the first actuator button, wrap around the elongate member at least once, and end 

at the second actuator button: 

 

(Supra §VI.A.3.b.ii; Ex. 1003, ¶153.)  The string, comprised of at least first and 

second filaments, would also tighten to collapse and seal the elongate member in a 

first position and relax to unseal the elongate member in a second position.  (Id.)   
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 POSITAs would have been motivated to substitute Hartleyôs string for 

Schafferôs actuating members, and expected success in doing so, for the reasons 

explained in claim 1.  (Supra §VI.A.3.b.ii; Ex. 1003, ¶153.)       

Second, rather than replace Schafferôs U-shaped actuating members with a 

single string extending from the first actuator to the second actuator, POSITAs 

would have also found it obvious to replace each U-shaped actuating member with 

a string.  (Ex. 1003, ¶154.)  Hartley shows that the string has sufficient strength to 

constrict a tube extending through a hemostasis valve, which is the very function of 

Schafferôs U-shaped actuating members.  (Ex. 1006, abstract.)  POSITAs would 

have been motivated to substitute Hartleyôs string for the actuating members, and 

reasonably expected success in doing so, because the string can constrict a tube and 

conform to tools having various sizes and shapes.  POSITAs also would have been 

motivated to try a string, and expected success in doing so, because strings are 

readily available, predictable, and inexpensive options for use in a valve.  (Ex. 1003, 

¶154.)   

Further, in September 2017, a finite number of predictable materials existed 

for use as actuating members.  (Id., ¶155.)  Schaffer discloses two such options, 

plastic or aluminum members.  (Ex. 1005, [0081].)  Hartley discloses additional 

options, a string, suture, or band.  (Ex. 1006, [0017].)  Eller discloses another option, 

wire members.  (Ex. 1007, abstract.)  A POSITA would have found it obvious to try 
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any of these materials in Schafferôs valve because the materials are commonly used 

in medical devices, simple, and predictable.  (Ex. 1003, ¶155.)  In fact, Eller confirms 

that POSITAs possessed the necessary skill and knowledge to use different materials 

and configurations to constrict a tube in a valve.  (Ex. 1007, 15:61-16:6.)  Further, 

the replacement of Schafferôs actuating members with string would merely entail 

substitution of one known element (Hartleyôs string) for another (plastic or 

aluminum members) to yield the predictable results of sealing Schafferôs valve.  

KSR, 550 U.S. at 416. 

For each of these reasons, Schaffer combined with Hartley renders this claim 

obvious.  (Ex. 1003, ¶155.)  

3. Eller  

Eller discloses embodiments having a first wire member, a second wire 

member, and a third wire member.  (Ex. 1007, 5:1-6.)  Eller further explains that its 

valve ñcan include any suitable number of wire membersò and that ñ[s]killed artisans 

will be able to select a suitable number of wire members to include in a selective 

fluid barrier valve device according to a particular embodiment based on various 

considerations, including the material(s) that forms the sleeve of an embodiment.ò  

(Id., 16:7-15.)  Eller discloses that ñ[e]xample number of wire members considered 

suitable to include in a selective fluid barrier valve device include é twoò wire 

members.  (Id., 16:15-19.)   
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As in the Hartley ground, POSITAs would have found it obvious to use a wire 

member made from multiple filaments twisted together (i.e., strands or fibers) that 

extends from the first actuator button, around the elongate member, and to the second 

actuator button.  (Ex. 1003, ¶157.)  Eller expressly explains that each wire member 

can include two or more strands or fibers.  (Ex. 1007, 15:61-16:6.)  Alternatively, 

POSITAs would have found it obvious to replace each of Schafferôs U-shaped 

actuating members with a wire member.  (Ex. 1003, ¶158.)  POSITAs would have 

been motivated to use Ellerôs wire members in either configuration, and reasonably 

expected success in doing so, based on the teachings in Eller that broadly describe 

many configurations for the wires.  Eller also confirms the wires perform the same 

constricting function as Schafferôs actuating members.  Further, the wire members 

are readily available to engineers, predictable, and inexpensive options to 

incorporate into the valve.  (Id.; Ex. 1007, 15:61-16:19.)   

Also, as discussed above, POSITAs had a finite number of predictable options 

to use for constricting the lumen of an elongate member in a valve in September 

2017. (Supra §VI.I.2; Ex. 1003, ¶158.); KSR, 550 U.S. at 421.  Further, the 

replacement of Schafferôs actuating members with wire members would merely 

entail substituting one known element (Ellerôs wire members) for another (plastic or 

aluminum members) to yield the predictable result of sealing Schafferôs valve.  KSR, 

550 U.S. at 416.      
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J. Claim 15 

Claim 15 recites a ñvalve, comprising: an elongate member defining a lumen; 

a filament coupled to the elongate member; an actuator coupled to the filament, 

wherein the actuator is moveable between (a) a first position wherein the lumen is 

constricted and sealed and (b) a second position wherein the lumen is at least 

partially open; and a biasing member configured to bias the actuator to the first 

position.ò  Claim 15 largely repeats claim 1.  But claim 15 requires a filament 

ñcoupled to the elongate memberò and ñcoupled toò the actuator, whereas claim 1 

requires an actuator ñcoupled to the elongate member via a filament.ò   Claim 15 

also lacks the ñactive tensioning mechanismò limitation from claim 1.   

Schafferôs U-shaped actuating members (filaments) are coupled to the 

elongate member and the actuators, as shown for example in Figures 31-34, for the 

reasons explained in claim 1.  (Supra §VI.A.3.)  If Schafferôs actuating members 

were replaced with Hartleyôs string or Ellerôs wire member, the string/wire would 

also be coupled to the elongate member and actuators.  (Id.)  Schaffer, Hartley, and 

Eller disclose the remaining limitations of claim 15 for the reasons provided in 

claim 1. (Supra §VI.A .)  Schaffer therefore anticipates claim 15 or renders it 

obvious, alone or combined with Hartley or Eller.  (Ex. 1003, ¶¶160-162.) 
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K. Claim 16 

Claim 16 recites the ñvalve of claim 15 wherein the filament extends at least 

partially around the elongate member.ò  This limitation also appeared in claim 1.  

Consequently, Schaffer anticipates claim 16 or renders it obvious, alone or combined 

with Hartley or Eller as explained in claim 1.  (Supra §VI.A.3.b.; Ex. 1003, ¶163.) 

L. Claim 17 

Claim 17 recites the ñvalve of claim 16 wherein, in the first position, the 

actuator pulls the filament to circumferentially constrict the elongate member such 

that the lumen is constricted and sealed.ò  This limitation also appeared in claim 9.  

Consequently, Schaffer anticipates claim 17 or renders it obvious, alone or combined 

with Hartley or Eller as explained in claim 9.  (Supra §VI.H.; Ex. 1003, ¶164.) 

M. Claim 18 

Claim 18 recites the ñvalve of claim 15 wherein the elongate member is 

pliable.ò  This limitation also appeared in claim 2.  Consequently, Schaffer 

anticipates claim 18 or renders it obvious, alone or combined with Hartley or Eller 

as explained in claim 2.  (Supra §VI.B.; Ex. 1003, ¶165.) 

N. Claim 20 

Claim 20 recites the ñvalve of claim 15 wherein the actuator is a button that 

is undepressed in the first position and depressed in the second position, wherein the 

button is movable between the first and second positions along a first longitudinal 
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axis, and wherein the first longitudinal axis is orthogonal to the second longitudinal 

axis.ò  These limitations also appeared in claims 4 and 7.  Consequently, Schaffer 

anticipates claim 20 or renders it obvious, alone or combined with Hartley or Eller 

as explained in those claims.  (Supra §§VI.D, VI.G.; Ex. 1003, ¶166.) 

O. Claim 21 

Claim 21 recites a ñvalve, comprising: an elongate member defining a lumen; 

a filament coupled to the elongate member; and an actuator coupled to the elongate 

member, wherein the actuator is moveable between (a) a first position in which the 

actuator pulls the filament to collapse the elongate member such that the lumen is 

constricted and sealed and (b) a second position wherein the lumen is at least 

partially open; a biasing member configured to bias the actuator to the first position.ò  

Thus, claim 21 is similar to claim 15, except that claim 21 recites that the actuator is 

ñcoupled to the elongate memberò and that the ñactuator pulls the filament.ò  

Schafferôs actuators are coupled to the elongate member via the filament as 

explained in claim 1.  (Supra §VI.A.3.)  Schafferôs actuator also pulls the filament 

as described in claim 9.  (Supra §VI.H.)  Schaffer discloses the remaining limitations 

of claim 21 or renders them obvious, both alone and combined with Hartley or Eller, 

for the reasons provided in claim 1. (Supra §VI.A .)  Schaffer therefore anticipates 

claim 21 or renders it obvious, alone or combined with Hartley or Eller.  (Ex. 1003, 

¶¶167-168.) 
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P. Claim 22 

Claim 22 recites the ñvalve of claim 21 wherein the elongate member is 

pliable, and wherein the filament extends at least partially around the elongate 

member.ò  These limitations also appear in claims 1-2.  Consequently, Schaffer 

anticipates claim 22 or renders it obvious, alone or combined with Hartley or Eller 

as explained in those claims.  (Supra §§VI.A-VI.B.; Ex. 1003, ¶169.) 

Q. Claim 23 

Claim 23 recites the ñvalve of claim 21 wherein the elongate member is 

pliable, and wherein the filament is looped around the elongate member.ò  These 

limitations also appear in claims 2-3.  Consequently, Schaffer anticipates claim 23 

or renders it obvious, alone or in view of Hartley or Eller as explained in those 

claims.  (Supra §§VI.B-VI.C.; Ex. 1003, ¶170.) 

R. Claim 24 

Claim 24 recites the ñvalve of claim 21 wherein the actuator does not 

substantially pull the filament in the second position such that the elongate member 

can expand.ò  Schaffer discloses this limitation and therefore anticipates claim 24 or 

renders it obvious, alone or combined with Hartley or Eller.  (Ex. 1003, ¶¶171-173.) 

Schaffer discloses that in a second position, shown in Figure 34 below, the 

actuator buttons are pressed inwardly, compressing the springs and allowing the 

actuator members to ñdisengage opposing outer walls 27 of the seal module 100 
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allowing the portion 108 of the containment structure 160 to retract to an uncollapsed 

configuration where gasses and fluids can pass therethroughò:   

 

(Ex. 1005, [0077], Fig. 34).  Accordingly, Schafferôs actuators do not substantially 

pull the filament when in the second position, allowing the elongate member to 

expand to an uncollapsed configuration.  (Ex. 1003, ¶¶172-173.)   

 If Schafferôs actuating members were replaced with Hartleyôs string or Ellerôs 

wire members, pushing the buttons would similarly cause the string/wire member to 

disengage the elongate member to permit the elongate member to assume its 

uncollapsed configuration.  (Id.; supra §VI.A.) 
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VII.  GROUNDS 5-7: CLAIMS 1-3, 5-6, 9, 15-18, AND 21-24 OBVIOUS 

OVER HARTLEY IN COMBINATION WITH ELLER  

During prosecution of the ô921 patent, the examiner found that Hartley 

discloses every limitation of claim 1 (and others) except ña biasing member 

configured to bias the actuator to the first position.ò  (Ex. 1002, 25.)  The examiner 

overlooked, however, that such biasing members were well known in the prior art 

and would have been obvious to combine with Hartley in September 2017.  (Ex. 

1003, ¶¶174-175.) 

For example, Eller discloses a biasing member for a hemostasis valve in the 

form of a torsion spring placed between the valveôs housing and rotating actuator 

such that ñwhen no outside forces are applied to the é valve device, the spring 

positions the actuatorò in the closed position.  (Ex. 1007, 19:22-30.)  As explained 

below, a POSITA would have recognized that Ellerôs torsion spring would be well-

suited for use with Hartleyôs rotational actuator, and a POSITA would have found it 

obvious to combine Ellerôs biasing member with Hartleyôs valve.  (Ex. 1003, Æ175.)  

Therefore, Hartley combined with Eller renders obvious claims 1-3, 5-6, 9, 15-18, 

and 21-24.  (Id.)   

A. Claim 1 

Hartley combined with Eller renders claim 1 obvious.  (Ex. 1003, ¶¶176-193.) 
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1. Preamble 

If the preamble is limiting, Hartley and Eller disclose a ñvalveò for the reasons 

explained in Grounds 1-4.  (Supra §VI.A.1.)   

2. Elongate Member 

Hartley discloses ñan elongate member defining a lumen.ò  (Ex. 1003, ¶¶178-

179.)  The examiner correctly found that Hartley discloses this limitation during 

prosecution.  (Ex. 1002, 25.) 

Hartley discloses an ñaccess valve which can be controlled to vary the size of 

the aperture through the valve and be flexible so that a seal may be formed against 

an instrument or other object inserted through the access valve.ò  (Ex. 1006, [0004].)  

Hartleyôs valve includes a ñcylindrical housing 6 into which is received a cylindrical 

elastomeric diaphragm 8 é [that] defines a cylindrical aperture 3 therethroughò: 
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(Id., [0031], Fig. 1.)  Hartleyôs ñcylindrical diaphragm can be completely constricted 

to prevent fluid flow through the valve or can be constricted to the extent that it 

closes around an instrument, for instance a catheter, passed through the valve.ò  (Id., 

[0006].)  Accordingly, Hartleyôs elastomeric diaphragm is ñan elongate member 

defining a lumen.ò  (Ex. 1003, Æ179.) 

3. Tensioning Mechanism 

Hartley discloses the active tensioning mechanism recited in claim 1.  (Ex. 

1003, ¶¶180-184.)  The examiner correctly found that Hartley discloses this 

limitation during prosecution.  (Ex. 1002, 25.) 
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a. Actuator  

Hartleyôs valve includes a cylindrical housing that holds a ñcylindrical 

elastomeric diaphragm,ò and a rotatory actuator mounted onto the housing: 

 

(Ex. 1006, [0031], Fig. 1.)   

As discussed below, Hartleyôs actuator is coupled to the cylindrical diaphragm 

(elongate member) via the string 14 (i.e., filament).  (Infra ÄVII.A.3.b.)  Hartleyôs 

actuator is ñmoveable between (a) a first position wherein the lumen is constricted 

and sealed and (b) a second position wherein the lumen is at least partially open.ò  

(Ex. 1003, ¶182.)  Hartley discloses that ñ[r]otation of the rotary actuator 12 with 

respect to the cylindrical housing 6 will cause the string 14 to be pulled in both 

directions at once and hence the cylindrical diaphragm 8 to be constricted.ò  (Ex. 


