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IN THE UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF DELAWARE 

 
AORTIC INNOVATIONS LLC, 
 
   Plaintiff, 
 
  v. 
 
EDWARDS LIFESCIENCES 
CORPORATION, EDWARDS 
LIFESCIENCES LLC, and EDWARDS 
LIFESCIENCES (U.S.) INC., 
 
   Defendants. 
 

)
)
)
)
)
)
)
)
)
)
)
) 

 
 
Case No. 1:23-cv-00158-JPM 
 
 
 
 
 

 
 

REBUTTAL EXPERT CLAIM CONTRUCTION DECLARATION OF DAVID 
BROOKSTEIN, Sc.D. 

 
  

Edwards v. Aortic Innovations 
IPR2023-01325  

Edwards Ex. 1151
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I, David Brookstein, Sc.D, hereby declare as follows: 

I.  QUALIFICATIONS AND BACKGROUND INFORMATION 

1. I provided an expert declaration in this matter, which I understand was served on 

October 27, 2023 (“Brookstein Opening Declaration”).  I incorporate herein sections I and II of 

the Brookstein Opening Declaration, which set forth my qualifications, background information, 

and compensation. 

II.  MATERIALS CONSIDERED 

2. In addition to the materials and information identified in my opening declaration, I 

have reviewed the declaration of Dr. Stephen J.D. Brecker Regarding Claim Construction dated 

October 27, 2023 (“Brecker Opening Declaration”) and the materials attached to this Declaration 

as Appendix C.  

III.  CLAIM TERMS 

A. Spacings 

3. Dr. Brecker opines that “[A]s is particularly clear in Figure 13 (but also present 

elsewhere), there are gaps and spaces between the fibers that extend to the frame. These gaps and 

spaces were, I believe, counterintuitive because a POSITA would have, at the time, favored a solid, 

non-porous, graft material to address PVL—like the ones seen in Walther, Spenser II, and Levi….”  

Brecker Opening Declaration at ¶88 (ellipses in original).  I disagree with Dr. Brecker’s 

characterization of the sealing materials in Walther, Spenser II, and Levi as “solid, non-porous, 

graft material.”  See id.1   

 
1 I do not address every point or opinion raised in Dr. Brecker’s Opening Declaration.  This 

does not mean that I agree with any of the points or opinions raised in Dr. Brecker’s Opening 
Declaration that are not specifically addressed herein.  I reserve my right to comment on those 
additional points or opinions at another time should it become necessary. 
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4. Contrary to Dr. Brecker’s characterization, a person of ordinary skill in the art 

(“POSA”) would have recognized that the polyethylene terephthalate (“PET”) cloths described 

and shown in Walther, Spenser II, and Levi are not “solid, non-porous, graft material” because 

each of those materials is described as a cloth or fabric made from yarns made from PET fibers.  

See Appendix C, Ex.  4 (Walther) at 1121, Figure 1; Appendix C, Ex. 5 (Spenser II) at [00145]; 

Appendix C, Ex. 10 (Levi) at 13:49-53.  Based on my knowledge and experience in the field of 

medical textile engineering, a POSA would have known that all PET cloths or fabrics are porous, 

and therefore, a PET cloth or fabric cannot be a “solid, non-porous, graft material” as Dr. Brecker 

asserts.   

5. The porosity of a PET cloth or fabric results from the way those materials are 

manufactured, which is most commonly by knitting or weaving yarns of PET material in a 

repeating pattern to form the cloth or fabric.  The process of knitting or weaving PET yarns to 

produce a cloth or fabric necessarily results in “spacings” between the yarns that make up the cloth 

or fabric, as I explained and illustrated in the below figures from my Opening Declaration: 

 

Brookstein Opening Declaration at ¶29.  This is further illustrated in the figures below, which 

illustrate top and cross-sectional views of a woven fabric: 
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As illustrated above, a woven or knitted fabric always has pores where the fibers cross each other.  

Porosity is a measure of the “spacings” in the cloth or fabric.  Thus, any spaces between the yarns 

means that the cloth or fabric is porous.  As I explained in my Opening Declaration, the distance 

between the yarns in a cloth or fabric (i.e., the level of porosity) can vary based on several factors 

such as the width or density of yarns in the knit or weave.  This is expressly acknowledged in the 

Levi reference, which explains that “the spacing between the woven fibers or yarns [in the skirt 

material] can be increased to facilitate elongation of the skirt in the axial direction.”  Appendix C, 

Ex. 10 (Levi) at 10:48-50.  However, no matter the width or density of the yarns in a cloth or 

fabric, the cloth or fabric will always have “spacings” between the yarns/fibers that make up the 

material and be porous.     

6. The porosity of PET cloths is reflected in the prior art medical literature describing 

PET cloths used in cardiovascular procedures.  As reflected in the table below from the Mathisen 

article, which studies eight arterial prostheses used in cardiovascular procedures, every prosthesis 

made of a Dacron® (i.e., PET)2 cloth was porous to water, meaning that the spacings between the 

yarns in the material were large enough to allow water to pass through the material: 

 
2 Dacron® is a brand name for PET fibers.   
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Appendix C, Ex.  2 (Mathisen) at Table 1.  As shown above, the only tested prosthesis that did 

not have measurable water porosity was a prosthesis made from Gore-Tex® expanded 

polytetrafluoroethylene (“PTFE”), also known as ePTFE.  Id.  The differences in water porosity 

observed for the ePTFE graft and the PET cloth arise from the distinct structures of Gore-Tex® 

ePTFE grafts and PET cloths.  Unlike PET cloths, Gore-Tex® ePTFE grafts are not comprised of 

yarns or fibers woven or knitted together.  Instead, Gore-Tex® ePTFE grafts are formed by rapidly 

stretching a monolithic, non-porous tube of PTFE at high temperatures, which produces 

“circumferentially arranged nodes, about 5–10 μm wide by 5–100 μm long, interconnected by 

longitudinal fibrils of less than 0.5 μm in diameter.”  Appendix C, Ex. 11 (How) at 222-223.  The 

process of producing ePTFE yields a “microporous” structure, which can be impermeable to the 

passage of fluids such as water due to pores that are smaller than a micron.   Id.; see also Appendix 

C, Ex. 12 (Matsuda) at 519, Fig. 4.  The microporous structure of ePTFE is a product of its unique 

structure and manufacturing methods, which are distinct from the weaving or knitting processes 

used to create medical textiles such as PET cloths.  Thus, the water porosity results reported in the 

Mathisen article underscore the POSA’s understanding that all cloths and fabrics are porous due 

to their woven or knitted structure.   
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7. A POSA would have understood that PET can be used to form a “solid, non-porous” 

sheet or film (e.g., Mylar®).  However, in contrast to a cloth or fabric, a PET sheet or film is 

formed from a single thin layer of PET material, rather than separate PET yarns knitted/woven 

together.  The unitary structure of a film or sheet of PET would enable a POSA to produce a “non-

porous” structure, which is not possible with a cloth or fabric made up of knitted or woven yarns.  

The only way to make a cloth or fabric “non-porous” is to coat the cloth/fabric with some other 

material, such as a layer of rubber or plastic, which would cover and fill the spacings between the 

yarns of the cloth/fabric.  Notably, Walther and Spenser II do not mention of any such coating.  

See Appendix C, Ex.  4 (Walther) at 1121, Figure 1; Appendix C, Ex. 5 (Spenser II) at [00145].  A 

POSA would have expected that if such a coating was present on the cloth, it would have been 

described, or at least mentioned, in the references – particularly in a medical journal article such 

as Walther.  The lack of any such coating informs a POSA that the described PET cloths cannot 

be “solid, non-porous, graft material” as Dr. Brecker suggests.  

8. The POSA’s understanding that all cloths and fabrics would be porous and have 

“spacings” between the fibers is also reflected by the prosecution histories of the Asserted Patents.  

As I noted in my Opening Declaration, Aortic Innovations acknowledged during prosecution of 

the ’634 and ’918 patents that “all fibers have some degree of being spaced-apart.”  Brookstein 

Opening Declaration at ¶32.  Aortic Innovations also repeatedly distinguished the claimed 

“spacing(s)” from the spacings between the fibers in a “cloth,” “sleeve,” “graft,” or “graft 

covering.”  See id. at ¶¶33-39.  Aortic Innovations did not limit its arguments to “non-porous” 

materials.  See id.  To the contrary, for the reasons I explained above and in my Opening 

Declaration, a POSA would have understood Aortic Innovations’ repeated statements 

distinguishing the claimed “spacings” from a “cloth,” “sleeve,” “graft,” and “graft covering” to 
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encompass porous materials, such as cloths, which would be porous and have “spacings” between 

the yarns/fibers of the material. 

9. I also disagree with Dr. Brecker’s assertion that “a POSITA would have, at the time, 

favored a solid, non-porous, graft material to address PVL.”  Brecker Opening Declaration at ¶88.  

Dr. Brecker’s position is contrary to Walther and Spenser II, which explain that the cloths reduced 

PVL by promoting tissue ingrowth and blood coagulation within the cloth.  See Appendix C, Ex.  

4 (Walther) at 1120; Appendix C, Ex. 5 (Spenser II) at [00145].  A POSA would have known that 

to promote tissue ingrowth, a material must be porous and have spacings for the tissue to grow 

into.  The medical literature describing PET textile materials for use in cardiovascular devices 

emphasizes this point.  As the Estridge article explains: 

The success or failure of porous soft tissue biomaterials is a result of porosity, bulk 
material properties, surface properties or chemistry, material configuration, implant 
location, implant function, and animal model used [1]. The most commonly used 
porous soft tissue biomaterial is Dacron® velour [2]. This material has been used 
extensively as an artificial vascular graft material and in percutaneous devices. 
Tissue vascularity has been cited as the key to long-term ingrowth. Therefore, pores 
of a size sufficient to allow vascular ingrowth are required. Most researchers 
suggest that 40 μm diameter pores or more are needed for soft tissue ingrowth, 
while others argue that pores of at least 100 μm are needed [1]. In either case, cells 
die due to lack of nutrition if removed by more than 100 μm from their blood supply 
[3]. Therefore, vascular ingrowth is critical to the success of soft tissue porous 
implants. 
 

Appendix C, Ex. 1 (Eldridge) at 158; see also Appendix C, Ex. 2 (Hall) at 180-181 (“It is generally 

accepted that arterial grafts should be fashioned of a porous material to obtain a well-anchored, 

healthy inner lining.  Such material permits the organization of the internal lining and invasion by 

surrounding connective tissue with further vascularization. . . . An impervious material used as an 

arterial substitute has no means to anchor the fibrin deposit and a consequence embolization 

occurs.”).  A “solid [and] non-porous” cloth or fabric would not have “pores of a size sufficient to 

allow vascular ingrowth,” which is directly contrary to Walther and Spenser II.  See id.  The same 
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principle applies to blood coagulation.  A POSA would have recognized that a PET cloth would 

promote blood coagulation by allowing blood to permeate the spacings between the yarns/fibers 

of the cloth.  See, e.g., Appendix C, Ex. 5 (Spenser II) at [00145] (“[T]he compressible material, 

and especially the fibers, may be adapted to encourage the coagulation of blood to further fill the 

gaps and prevent leakage.”).  A POSA would have known a “solid, non-porous, graft material” 

would not allow for blood to flow into the material and would result in much poorer blood 

coagulation than a porous material, such as a cloth or fabric. 

I declare under penalty of perjury that the foregoing is true and correct. 

Executed on November 10, 2023, in Philadelphia, Pennsylvania. 

David Brookstein, Sc.D. 
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EXHIBIT 11 
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