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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’223 Patent (IPR2025-00248) 

IPR2025-00248, Paper 2 at 5; EX1003, ¶ 17

2

’223 Patent 

(IPR2025-00248)

Ground 1 Huang2 anticipates claims 1-3 and 5-12

Ground 2
Huang2 in view of Kumbar renders claim 4 

obvious

Ground 3 Lee anticipates claims 1-12

Ground 4 Lee renders claims 1-12 obvious
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’227 Patent (IPR2025-00249)

IPR2025-00249, Paper 2 at 4; EX1003, ¶ 17

3

’227 Patent 

(IPR2025-00249)

Ground 1

Claims 1-6 of the ’227 patent would have 

been obvious in view of Huang2 when read in 

combination with Kuo 

Ground 2
Lee alone or in view of Kuo renders claims 1-6 

obvious

Ground 3 Huang2 anticipates claims 7-8



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The ’223 Patent

4
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’223 Patent (Ex. 1001)

5
IPR2025-00248, Paper 2 at 1 and 11; EX1003, ¶ 58

(Ex. 1001) ’223 Patent, cover and abstract 
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’223 Patent (Ex. 1001)

IPR2025-00248, Paper 2 at 1, 11, 30; EX1003, ¶¶ 59, 60-61, 104

6

(Ex. 1001) ’223 patent at 1:51-57

(Ex. 1001) ’223 patent at 21:26-31
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’223 Patent (Ex. 1001)

7
IPR2025-00248, Paper 2 at 8-10, 12; EX1003, ¶¶ 61-62 
IPR2025-00249, Paper 2 at 8-9, 11; EX1003, ¶¶ 62-63

(Ex. 1001) ’223 Patent at 13:16-26
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Ayres 2008 (Ex. 1010)

8
IPR2025-00248, Paper 2 at 8, 65; Paper 27 at 24-25; EX1003, ¶¶ 11, 38-50; EX1219, ¶¶ 70-71 
IPR2025-00249, Paper 2 at 8; Paper 26 at 25-26, 55; EX1003, ¶¶ 11, 38-51; EX1219, ¶ 73

(Ex. 1010 at 603-604)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ayres 2008 (Ex. 1010)

9
IPR2025-00248, Paper 27 at 6; EX1003, ¶ 46; EX1219, ¶ 7 
IPR2025-00249, Paper 26 at 5; EX1003, ¶ 47; EX1219, ¶ 7

(Ex. 1010 at 608, 610)
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Ayres 2008 (Ex. 1010)

10
IPR2025-00248, Paper 27 at 9; EX1003, ¶ 46; EX1219, ¶ 19
IPR2025-00249, Paper 26 at 8; EX1003, ¶ 47; EX1219, ¶ 19

(Ex. 1010 at 608-609)
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Ayres 2008 (Ex. 1010)

11
PR2025-00248, Paper 27 at 15; EX1219, ¶ 11
IPR2025-00249, Paper 26 at 12-13; EX1219, ¶ 11

(Ex. 1010 at 614)
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Ayres 2008 (Ex. 1010)

12
IPR2025-00248, Paper 27 at 15; EX1219, ¶¶ 11, 40
IPR2025-00249, Paper 26 at 12-13; EX1219, ¶ 11

(Ex. 1010 at 615)
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’223 Patent (Ex. 1001)

13
IPR2025-00248, Paper 2 at 13-14; Paper 27 at 8-9
IPR2025-00249, Paper 2 at 12-14; Paper 26 at 7-8

(Ex. 1001) ’223 Patent, Figs 8a, 8b
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Prosecution History (IPR2025-00248, Ex. 1002)

14
IPR2025-00248, Paper 2 at 15-18, 20; Paper 27 at 10
IPR2025-00249, Paper 2 at 16-19; Paper 26 at 8-9

(IPR2025-00248, Ex. 1002 at 153)
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Huang1 (Ex. 1008)

15
IPR2025-00248, Paper 2 at 15-18; Paper 27 at 10
IPR2025-00249, Paper 2 at 16-19; Paper 26 at 8-9

(Ex. 1008 at 307, 309)
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Huang1 (Ex. 1008) 

16
IPR2025-00248, Paper 2 at 15-18, 20; Paper 27 at 10
IPR2025-00249, Paper 2 at 16-19; Paper 26 at 8-9

(Ex. 1008 at 309, 311, Fig. 4)
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Huang1 aligned plot Huang1 Random Plot

Huang1 (Ex. 1008)

17
IPR2025-00248, Paper 2 at 15-18, 20; Paper 27 at 10
IPR2025-00249, Paper 2 at 16-19; Paper 26 at 8-9

(Ex 1008 at 309, 311, Fig. 4E) (Ex 1008 at 309, 311, Fig. 4F)

355°175°
5° 185°
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Prosecution History (IPR2025-00248, Ex. 1002)

18
IPR2025-00248, Paper 2 at 15-18, 20; Paper 27 at 10
IPR2025-00249, Paper 2 at 16-19; Paper 26 at 8-9

(IPR2025-00248, Ex. 1002 at 210-211)

…

***
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Prosecution History (Ex. 1002): Patent Owner’s Response

19
IPR2025-00248, Paper 2 at 15-18, 20; Paper 27 at 10
IPR2025-00249, Paper 2 at 16-19; Paper 26 at 8-9

(IPR2025-00248, Ex. 1002 at 237-238)
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Prosecution History (Ex. 1002)

20
IPR2025-00248, Paper 2 at 15-18, 20; Paper 27 at 10
IPR2025-00249, Paper 2 at 16-19; Paper 26 at 8-9

(IPR2025-00248, Ex. 1002 at 234, 237-238)
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Claim 1 of the ’223 Patent

21
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’223 Patent (Ex. 1001)

22
IPR2025-00248, Paper 2 at 28-32, 47-53

(Ex. 1001) ’223 Patent, Claim 1
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Huang2 (Ex. 1005)

23
IPR2025-00248, Paper 2 at 19-23, EX1003, ¶¶ 73-80
IPR2025-00249, Paper 2 at 25-28; Paper 26 at 17-18; EX1003, ¶¶ 86-93; EX1219, ¶ 51

(Ex. 1005 at 1791-1792)
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Huang2 (Ex. 1005) 

24
IPR2025-00248, Paper 2 at 19-23, EX1003, ¶ 73
IPR2025-00249, Paper 2 at 25-28; Paper 26 at 17-18; EX1003, ¶ 86; EX1219, ¶¶ 51, 57

(Ex. 1005 at 1799)

(Ex. 1005 at 1792)
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Huang2 (Ex. 1005): Testimony

25
IPR2025-00248, Paper 2 at 19-23; EX1003, ¶ 112
IPR2025-00249, Paper 2 at 25-28; EX1003, ¶ 127; Ex. 1219, ¶ 57

Antonios Mikos

Q. Is it your opinion that Huang2 was able to get aligned 
electrospun fibers?

A. Yes.

(Ex. 1220) Mikos Tr. at 96:13-15

Dr. David 
G. Simpson

(Ex. 2017) Simpson Tr. at 210:24-211:10

Q.  And sitting here today, you have no reason to disagree with Huang about --

A. No.

Q. Okay.

A. He did anisotropic -- he calibrated this -- he actually went the extra mile and 
calibrated and proved that there was alignment in the scaffold by demonstrating 
that there were anisotropic mechanical properties. That's the gold standard for 
knowing if something has mostly aligned elements, because you're testing the entire 
scaffold at once.
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Huang2 (Ex. 1005)

26
IPR2025-00248, Paper 2 at 29-31; EX1003 ¶¶ 101-14
IPR2025-00249, Paper 2 at 35-37; EX1003 ¶¶ 115-28

(Ex. 1005 at 1793-1794)
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Ayres 2006 (Ex. 1013) and Huang2 (Ex. 1005)

27
IPR2025-00248, Paper 2 at 9-10, 22, 30; EX1003, ¶¶ 39, 45, 56, 75, 104
IPR2025-00249, Paper 2 at 8-9, 27, 36; EX1003, ¶¶ 39, 45, 57, 88, 119

Ayres 2006  (Ex. 1013)
Figs. 1.E and 4.F 

(Ex 1013 at 12 (Fig. 1.E) at 15 (Fig. 4.F)) 

Huang 2 (Ex. 1005) 
Fig. 1.C

(Ex 1005 at 1793, Fig. 1.C)

”Note the 
distinctive peak 
produced by 
the image 
containing 
aligned 
information (f)” 

” cross sectional 
analysis of . . . 
aligned (E) . . . 
electrospun 
scaffolds.” 
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Ayres 2008 (Ex. 1010)

28
IPR2025-00248, Paper 2 at 10; EX1003, ¶ 62
IPR2025-00249, Paper 2 at 9; EX1003, ¶ 63

(Ex. 1010 at 609)
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Lee (Ex. 1011)

29
IPR2025-00248, Paper 2 at 25-27; EX1003, ¶¶ 85-93
IPR2025-00249, Paper 2 at 23-25; EX1003, ¶¶ 74-80

(Ex. 1011) 
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Lee (Ex. 1011)  

30
IPR2025-00248, Paper 2 at 49-53; EX1003, ¶¶ 181, 183, 191; EX1219, ¶ 61
IPR2025-00249, Paper 2 at 47-51; EX1003, ¶¶176, 178, 186; EX1219, ¶ 71

(Ex. 2015), ¶190

D e c l a r a t i o n  o f  D r .  M i k o s :

(Ex. 1003), ¶¶183, 191

D e c l a r a t i o n  o f  D r .  S i m p s o n :
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Lee (Ex. 1011): Testimony

31
IPR2025-00248, Paper 27 at 21; EX1219, ¶ 61

Antonios Mikos

Q. Do you agree that Lee obtained aligned blended 
collagen/PCL fibers?

A. The ECM results that are presented in Lee's Exhibit 16 indicate 
aligned fibers. For example, when I see Figure 1D and 1H, that's 
my understanding that these are aligned fibers and, again, 
these fibers were formed with PCL/collagen blends 1 to 1.

(Ex. 1220) Mikos Tr. at 192:6-15 (objections omitted)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

D r .  S i m p s o n  ( E x .  1 0 0 3 ,  ¶ ¶  1 8 1 ,  1 9 3 )  s t a t e s :

T h e  P e t i t i o n s  s t a t e :

Arguments in Petitions 

32
IPR2025-00248, Paper 2 at 49-53; Paper 27 at 20-21; EX1003, ¶¶ 181, 193; EX1219, ¶  59-61 
IPR2025-00249, Paper 2 at 47-51; Paper 26 at 22-23; EX1003, ¶¶176, 186; 
EX1219, ¶¶ 69-71

• ““an FFT analysis measures the degree of fiber alignment, and an FFT result 
showing fibers having adjacent major peaks with about 180°apart from each 
other only occurs when the fibers are aligned. (III.D, supra.) In Lee, the 
researchers specifically examined how the alignment and orientation of 
electrospun PCL/collagen nanofibers affected the performance and properties 
of the resulting electrospun scaffolds.” 

• “Given that a POSA would have understood that Lee discloses all of the claim 
limitations, it is my opinion that Lee anticipates Claim 1.” 

• “Lee by itself also discloses this element of the claim by describing aligned 
PCL/collagen fibers.” (’227 Petition at 47) 

• “Lee discloses aligned PCL/collagen fibers that meet this element of the claim.” 
(’223 Petition at 49.)
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Dr. Simpson’s Testing

33
IPR2025-00248, Paper 2 at 49-53; EX1003, ¶¶ 188-89
IPR2025-00249, Paper at 47-51; EX1003, ¶¶ 183-84

(Ex. 1021 at Fig. 1.D) 

(Ex. 1003), ¶¶ 188-189 
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Case Law

34
IPR2025-00248, Paper 2 at 52; Paper 27 at 22; EX1003, ¶ 190
IPR2025-00249, Paper 2 at 50; Paper 26 at 24; EX1003, ¶ 185

(Ex. 1003), ¶ 190

Inherency 

Dr. Simpson Declaration:

Federal Circuit:

Arbutus Biopharma Corporation v. ModernaTX, Inc., 

65 F.4th 656, 662 (Fed. Cir. 2023)

“Thus, inherent anticipation requires 
‘merely that the disclosure of the prior 
art is sufficient to show that the natural 
result flowing from the operation as 
taught in the prior art would result in the 
claimed product.’”

(Pet. at 52)
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Case Law

35
IPR2025-00248, Paper 27 at 22
IPR2025-00249, Paper 26 at 24

AMCOL Int’l Corp. v. Oil-Dri Corp. of Am., IPR2022-01107, 2023 WL 8264190, at *9-10 (P.T.A.B. Nov. 29, 2023)

“We do not see the bright line distinction between Petitioner's approach and 
the inherency standard that Patent Owner suggests because, as Petitioner 
asserts, the same evidence can satisfy both standards. Tr. 8:26–9:11. 
Extrinsic evidence such as that Petitioner relies on here may be used to shed 
light on what a prior art reference means to one of ordinary skill in the art 
and that ‘such reliance on extrinsic evidence is proper in an inherency 
analysis.’” (citation omitted).
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IPR2025-00248, Paper 27 at 3-16, 23; EX1219, ¶¶ 4-42 
IPR2025-00249, Paper 26 at 4-13, 25; EX1219, ¶¶ 4-42

Claim 1 of 

’223 and ’227 

patents

Patent Owner’s 

Response 
Claim construction excludes Huang2

Patent Owner’s 

Response 
Dr. Simpson’s testing is flawed 
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Claim construction 

37
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’223 Patent Claim Construction

38
IPR2025-00248, Paper 27 at 3-12, 23

(Ex. 1001) ’223 Patent, Claim 1
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Claim 1 of the ’227 Patent (Ex 1001)

39
IPR2025-00249, Paper 26 at 3

“Major peaks” not recited in claim 1 of the 
’227 Patent

(Ex. 1001) ’227 Patent, Claim 1
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’223 Patent (Ex. 1001)

40
IPR2025-00248, Paper 27 at 3-12, 23; EX1219, ¶¶ 4-20 
IPR2025-00249, Paper 26 at 4-13, 25; EX1219, ¶¶ 4-20

(Ex. 1001) ’223 Patent at 13:3-7; 13:15-26
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Patent Owner’s Claim Constructions

41

Patent Owner’s Preliminary Response: 
• No construction necessary
• Reference (Huang2) not have two peaks in 360°

Patent Owner’s Response:
• Must have four peaks in 360° field
• Two of the four peaks must be bigger than average

IPR2025-00248, Paper 27 at 1, 3-12; Paper 30 at 4-5; Paper 35 (identifying improper new claim construction) 
IPR2025-00249, Paper 26 at 1-10; Paper 29 at 4-5; Paper 34 (identifying improper new claim construction)  

(IPR2025-00248,Ex. 1002 at 210-211, 237-238 )

(IPR2025-00248, Paper 24 at 7-9; Paper 30 at 7)

During Prosecution: 
• No construction necessary

Patent Owner’s Sur-reply:  
• Must use statistics 
• Must distinguish noise from peaks 

(IPR2025-00248, Paper 9 at 10, 14-15)

(IPR2025-00248, Paper 30 at 4-5 )
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Case Law

42
IPR2025-00248, Paper 27 at 8
IPR2025-00249, Paper 26 at 6-7

“Ultimately, for the reasons below: we conclude that Mylan’s 
proposed construction, albeit articulated differently, is correct 
because it “most naturally aligns with the patent’s description of 
the invention,” as further informed by the prosecution history.”

Federal Circuit:

AstraZeneca AB v Mylan Pharmaceuticals Inc., 19 F.4th 1325, 1329 (Fed. Cir. 2001)
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Case Law

43
IPR2025-00248, Paper 27 at 4
IPR2025-00249, Paper 26 at 3 

“The inventor’s words that are used to describe the 
invention – the inventor’s lexicography – must be 
understood and interpreted by the court as they would be 
understood and interpreted by a person in that field of 
technology.” 

“Such special meaning, however, must be sufficiently clear 
in the specification that any departure from common 
usage would be so understood by a person of experience 
in the field of the invention.”

Multiform Desiccants, Inc. v. Medzam Ltd., 133 F.3d 1473, 1477 (Fed. Cir. 1998) 

Federal Circuit:
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Dr. Simpson’s Reply Declaration 

44
IPR2025-00248, Paper 27 at 6; EX1219, ¶ 6
IPR2025-00249, Paper 26 at 5; EX1219, ¶ 6

(Ex. 1219) Simpson Reply Declaration ¶ 6
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*improperly raised in Patent Owner’s Sur-reply Brief (See IPR2025-00248, Paper 35) 

Patent Owner’s Multi-step Method to Fall Within Claim

45

IPR2025-00248, Paper 27 at 4-5; EX1219 ¶ 4; Paper 35; Paper 30 at 4-5 , 8-10
IPR2025-00249, Paper 26 at 3-4; EX1219 ¶ 4; Paper 34; Paper 29 at  4-5, 8-10

1 select peaks in alignment plot

2 determine if peaks constitute noise or alignment peaks 

3 identify the heights of those peaks 

4 mathematically computing their arithmetic mean

5 comparing the arithmetic mean to each of the peak heights

6 calculate statistics to determine if differences constitute 
measurement error*

7 finally labeling the peaks that are higher than the arithmetic 
mean as “major peaks”
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Claim Construction 

46
IPR2025-00248, Paper 27 at 11-12; EX1219, ¶ 24
IPR2025-00249, Paper 26 at 10; EX1219 , ¶ 24

• Patent Owner relies entirely on Dr. Mikos for its claim 
construction 

Dr. Mikos did not conduct any testing in this case

Dr. Mikos never performed the Ayres FFT analysis himself

Dr. Mikos has no publications with an Ayres FFT alignment plot

– One of Dr. Mikos’s publication uses a different method for 
determining alignment, where there was no alignment 
plot. (See Ex. 1219, ¶24)
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’223 Patent (Ex. 1001)

47
IPR2025-00248, Paper 27 at 5-6; EX1219, ¶¶ 7-10
IPR2025-00249, Paper 26 at 4-5; EX1219, ¶¶ 7-10

Does not identify FFT peaks or their values

Does not average peak values

Does not explain how alignment peaks are above average
Simpson Reply Declaration (Ex. 1219, ¶ 10)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Antonios Mikos

“[T]he Specification is silent regarding peak 
height and Dr. Mikos testifies that Figure 8B “is 
not very clear” such that peak height can only 
be “guesstimate[d].”

(Ex. 1220) Mikos Tr. 69:25-70:7; IPR2025-00248, Paper 30 at 4 

Claim Construction: Testimony

48
IPR2025-00248, Paper 30 at 4
IPR2025-00249, Paper 29 at 5
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Claim Construction 

49
IPR2025-00248, Paper 27 at 5-6; EX1219, ¶¶ 7-10
IPR2025-00249, Paper 26 at 4-5; EX1219, ¶¶ 7-10

1 Patent Owner’s calculation not in the patent
(Mikos Tr. (Ex. 1220) at 63:6-9, Simpson Reply Declaration (Ex. 1219), ¶10)

2 Patent Owner’s calculation not in Ayres
(Mikos Tr. (Ex. 1220) at 86:3-5, Simpson Reply Declaration (Ex. 1219), ¶¶ 7,8)

3 Patent Owner’s calculation not in any publication cited in record
(Mikos Tr. (Ex. 1220) at 94:20-95:7, Simpson Reply Declaration (Ex. 1219), ¶9)
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’223 Patent, Fig. 8a

50
IPR2025-00248, Paper 27 at 4-5; Paper 24 at 7-8
IPR2025-00249, Paper 26 at 3-4; Paper 23 at 8-9

(Ex. 1001) ’223 Patent, Fig. 8a

Peak 1 Peak 2 Peak 3 Peak 4
PEAKS POSITION VALUE

ABOVE/BELOW 
AVERAGE

1 0º 75,000

2 90º 95,000

3 180º 75,000

4 270º 95,000

AVERAGE = 85,000

Two peaks 180° apart
above average

(Ex. 2015),¶ 56 

Declaration of Dr. Mikos:
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IPR2025-00248, Paper 27 at 15; EX1219, ¶¶ 11, 40
IPR2025-00249, Paper 26 at 12-13; EX1219, ¶ 11

Ayres 2008 (Ex. 1010)

51

(Ex. 1010 at 615)
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Case Law

52
IPR2025-00248, Paper 27 at 3
IPR2025-00249, Paper 26 at 20

“Admissions in the specification regarding the prior art are binding on the 
patentee for purposes of a later inquiry into obviousness. See Constant v. 
Advanced Micro-Devices, Inc., 848 F.2d 1560, 1570 (Fed. Cir. 1988) (“A 
statement in the patent that something is in the prior art is binding on the 
applicant and patentee for determinations of anticipation and obviousness.”) 

Federal Circuit:

PharmaStem Therapeutics, Inc. v. ViaCell, Inc., 491 F.3d 1342, 1362 (Fed. Cir. 2007)
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Ayres 2008 (Ex. 1010)

53
IPR2025-00248, Paper 27 at 15; EX1003, ¶ 49; EX1219, ¶ 11
IPR2025-00249, Paper 26 at 12-13; EX1003, ¶ 50; EX1219, ¶ 11

(Ex. 1010 at 614)
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Claim Construction: Testimony

54
IPR2025-00248, Paper 27 at 7-8; EX1219, ¶¶ 13-16; Paper 30 at 9-10
IPR2025-00249, Paper 26 at 6-7; EX1219, ¶¶ 13-16; Paper 29 at 9-10

Antonios Mikos

Q. I guess my first question is: Do you agree with Dr. Simpson that 
the peaks identified by the arrows are -- in the blue trace are 
noise effects?

A. Again, if I see the blue line in isolation, what appears to be a 
peak that an arrow points to, I would not consider that noise. 
For me, the noise is that movement of the line up and down 
with equal probability going up and down. This, to me, at the 
arrow points appears to be a peak.

(Ex. 1220) Mikos Tr. at 82:19-83:7
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Claim Construction: Testimony

55
IPR2025-00248, Paper 27 at 7-8; EX1219, ¶¶ 13-16
IPR2025-00249, Paper 26 at 6-7; EX1219, ¶¶ 13-16

Q. Is it correct that the blue trace, the blue line, would fall 
within your definition of having two major peaks?

A. I would have to calculate how much is the average. And if 
the peaks at 45 degrees and 225 degrees are above the 
average, they will be classified as major peaks.

Q. Okay. And is it correct that under your analysis, the red 
trace would not have two major peaks?

A. If the heights at 45 degrees 15 and 225 degrees of the red 
trace are the same, these would not be classified as major 
peaks.

Q. But isn't it correct that it's -- that both the red and the blue 
are analyzing the same scaffold?

A. The scaffold is the same. The analysis is different.
(Ex. 1220) Mikos Tr. at  83:21-84:23 

Antonios Mikos
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’223 Patent, Fig. 8b

56
IPR2025-00248, Paper 27 at 8-9; EX1219, ¶¶ 18-19
IPR2025-00249, Paper 26 at 7-8; EX1219, ¶¶ 18-19

PEAKS POSITION VALUE
ABOVE/BELOW 

AVERAGE

1 0º 90,440

2 90º 93,630

3 180º 92,570

4 270º 94,600

AVERAGE = 92,810

Dr. Simpson’s measurement of Figure 8B
Two “major peaks” above the average 180º apart

Two peaks 180° apart
above average

(Ex. 1001) ’223 Patent, Fig. 8b

Peak 1 Peak 2 Peak 3 Peak 4
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’223 Patent, Fig. 8b

57
IPR2025-00248, Paper 27 at 8-9; EX1219, ¶¶ 18-19
IPR2025-00249, Paper 26 at 7-8; EX1219, ¶¶ 18-19

(Ex. 1001) ’223 Patent, Fig. 8b

Peak 1 Peak 2 Peak 3 Peak 4

Dr. Mikos’s testimony concerning Figure 8B
Two “major peaks” above the average 180º apart

PEAKS POSITION VALUE
ABOVE/BELOW

AVERAGE

1 0º 91,000 OR 93,000

2 90º 94,000 OR 95,000

3 180º 92,500

4 270º 95,000

AVERAGE = 93,125 OR 93,875 

Two peaks 180° apart
above average

(Ex. 1220, Tr. 66:2-11, 68:25-69:23)
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Huang1 (Ex. 1008) aligned plot Huang1 (Ex. 1008) random Plot

Prosecution History: Ex 1002 at 210-211, 234, 237-238

58
IPR2025-00248, Paper 2 at 15-18, 20; Paper 27 at 10
IPR2025-00249, Paper 2 at 16-19; Paper 26 at 8-9

(Ex 1008 at 309, 311, Fig. 4E)

355°175°

(Ex 1008 at 309, 311, Fig. 4F)

5° 185°
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Dr. Simpson’s testing

59
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Dr. Simpson’s Testing (Ex. 1003)

60
IPR2025-00248, Paper 2 at 31-33; EX1003, ¶¶ 110-11
IPR2025-00249, Paper 2 at 37-39; EX1003, ¶¶ 125-26

(Ex. 1003), ¶¶ 110-111

110. Finally, I conducted my own analysis of Figure 
1B using the FFT analysis described in Huang2 and 
the ’223 patent. I report the data from 0° to 360° and 
normalized the y-axis.

111. The graph generated from the FFT analysis 
demonstrates that the aligned fibers have a first major 
peak at about 90° and, because I reported all the peaks 
through 360°, a second major peak at about 270°, 
which shows that the peaks are 180° apart as recited 
in claim 1. The major peaks are annotated above with 
red arrows.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Case Law 

61
IPR2025-00248, Paper 27 at 13-14, 19
IPR2025-00249, Paper 26 at 11-12, 19

“The specification of the ’593 patent is entirely silent on how to transmit user locations 
and maps from a server to a user's mobile device, suggesting that a person of ordinary 
skill in the art was more than capable of selecting between the known methods of 
accomplishing this.” 

Publicover argues that Venable and Kiderman's disclosures are too sparse . . . . But  as 
the examiner and Board correctly found, Publicover's specification is just as sparse on 
how a system would identify this type of eye movement. Under the circumstances, we 
find this attorney argument as to the capabilities of a skilled artisan unpersuasive.

“Patent Owner did not provide in its own specification ‘the type of detail [it] now 
argues is necessary in prior art references,’ which permits a ‘finding that one skilled in 
the art would have known how to implement the features of the references and would 
have concluded that the reference disclosures would have been enabling.’” 

Federal Circuit:

Uber Techs., Inc. v. X One, Inc., 957 F.3d 1334, 1339 (Fed. Cir. 2020)

In re Publicover, 813 F. App'x 527, 532 (Fed. Cir. 2020)

Donghee Am., Inc. v. Plastic Omnium Advanced Innovation & Rsch., No. IPR2017-01633, 2019 WL 
80465, at *5 (P.T.A.B. Jan. 2, 2019) (quoting In re Epstein, 32 F.3d 1559, 1568 (Fed. Cir. 1994))



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Simpson’s Testing

62
IPR2025-00248, Paper 27 at 13-15; EX1219, ¶¶ 27-39
IPR2025-00249, Paper 26 at 11-13; EX1219, ¶¶ 27-39

PATENT OWNER’S CRITICISMS NOT DISCLOSED IN THE ’223 PATENT

Use Of Masking Patent does not disclose whether a mask was used

File Type
Patent does not disclose file type used to store 

images or how many times images open and closed

Illumination
Patent does not disclose how even the illumination 

was used to capture the image

Placement Of Circular 

Projection

Patent does not disclose how the circular projection 

was applied

Normalization
Patent does not describe if the results were 

normalized or how it was performed 

Software Patent does not disclose version of software used
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Dr. Simpson’s Testing

63
IPR2025-00248, Paper 30 at 13; EX1003, ¶ 110

P A T E N T  O W N E R  S T A T E S  

“Whether masks are consistent with Ayres-2008 is irrelevant. Ex.1219 ¶38. Dr. Simpson 

claimed to follow Huang2. Ex.1003 ¶110.” 
(Sur-reply (Paper 30) at 13, n.8.)

D R .  S I M P S O N  S T A T E D  

“I conducted my own analysis of Figure 1B using the FFT analysis described in Huang2 

and the ’223 patent.”
(Ex. 1003), ¶110



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Simpson’s Testing

• Dr. Simpson testified: 
– FFT “technique is pretty forgiving. 

And so even an imperfect image 
can be used”  

– Biomaterials would not have 
published Huang2 without an 
adequate image

   (EX2017, 61:11-15, 142:10-18.)

IPR2025-00248, Paper 27 at 14-15; EX1219, ¶¶  35, 39
IPR2025-00249, Paper 26 at 12-13; EX1219, ¶¶  35, 39 64

(Ex. 1219), ¶ 39



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Simpson’s Testing and Huang2 (Ex. 1005)

65
IPR2025-00248, Paper 2 at 29-33; Paper 27 at 15-16; EX1219, ¶¶ 40-42
IPR2025-00249, Paper 2 at 35-39; Paper 26 at 12-13; EX1219, ¶¶ 40-42

Both show two major peaks when viewed over 360 
degrees due to the symmetry of FFT

Both show the scaffolds prepared by Huang2 are aligned

Huang2 confirmed alignment by mechanical testing

Dr. Mikos admits that Huang2’s fibers are aligned 
(EX1220 at 96:13-15) 



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Huang2 (Ex. 1005)

66
IPR2025-00248, Paper 27 at 15-16; EX1219, ¶ 41
IPR2025-00249, Paper 26 at 12-13; EX1219, ¶ 41

(Ex. 1005 at 1791, 1794)
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Claim 1 of the ’227 Patent

67



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 1 of the ’227 Patent (Ex 1001)

68
IPR2025-00249, Paper 2 at  31-39, 46-54 

(Ex. 1001) ’227 Patent, Claim 1
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Claim 1 of ’227: Testimony

69
IPR2025-00249, Paper 26 at 19; EX1219, ¶ 43

A.  Let me review those examples. I did not see in Examples 1 
through 4 of the '227 patents any mention of an animal 
model for the tissue repair, and the tissue repair that you're 
referring to was the tendon, right?

Q. Correct.

A. Yes.

Q. And since you've just reviewed the -- the examples, in any of 
the examples of the '227 patent did the inventors actually 
treat a ligament injury?

A. Again, just reading Examples 1 through 4 of the '227 patent, I 
don't see in the examples any study involving an animal 
model for the repair of ligament.

(Ex. 1220) Mikos Tr. at 193:3-19

Antonios Mikos



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition at 29-30

IPR2025-00249, Paper 2 at 29-30

70

(EX1018) Title, Abstract, [0005], [0052], [0113]

• “Kuo, which is in the same field, discloses electrospun collagen/PCL scaffolds that are 

seeded with cells and formed into a desired shape to replace tissue including muscles, 

ligaments, tendons, and nerves, among others, to repair various tissue injuries. 

• Accordingly, a POSA would have been motivated and able to use a scaffold comprising 

Huang2’s aligned fibers—as shown by FFT analysis—containing collagen, which may be 

cross-linked, to treat a tendon, ligament, or nerve defect as taught by Kuo.

P e t i t i o n  a t  2 9 - 3 0



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Ex. 1018)

Kuo (Ex. 1018)

71
IPR2025-00249, Paper 2 at 22-23, 29-30, 32-33, 39; Paper 26 at 14-17



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 1 of 227 Patent: Testimony

72
IPR2025-00249, Paper 26 at 15-16

Q. Isn't the first step of the schematic in Figure 1 to prepare a scaffold?

A. This is the first step but, as I said earlier, the schematic after the first 
arrow.

Q. So add cells is the second step after you prepared the scaffold, 
correct?

A. Yes.

Q. Okay. And is it correct that Figure 1 shows preparing the scaffold as 
a sheet?

A. That's my understanding. It looks like it's a two-dimensional scaffold 
that the cells are seeded onto.

(Ex. 1220) Mikos Tr. at 161:12-162:6

Antonios Mikos



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kuo (Ex. 1018)

73
IPR2025-00249, Paper 2 at 22-23, 29-30, 32-33, 39, 41-42, 52, 54; Paper 26 at 14-17

(Ex. 1018), ¶¶ [0005], [0020], [0022]
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Kuo (Ex. 1018): Electrospinning

74
IPR2025-00249, Paper 2 at 22-23, 29-30, 32-33, 39; Paper 26 at 14-17; EX1219, ¶¶ 47-48

Dr. Mikos declaration (Ex. 2015, ¶ 115)

“ ”

(Ex. 1018), ¶¶ [0044], [0046]
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Claim 1 of the ’227 Patent

75
IPR2025-00249, Paper 2 at 30; Paper 26 at 16-18; EX1003, ¶¶ 96, 102

D r .  M i k o s  ( E x .  2 0 1 5 ,  ¶  1 1 6 )

Kuo further teaches that a wide range of cell types can be used “depending upon the 
intended function of the tissue engineered construct being produced.” (EX1018, [0058])

P e t i t i o n  a t  3 0

“And a POSA would have been able to make and use a scaffold comprising Huang2’s 
aligned fibers and seeded with various cell types using well-known established methods . . . .”  

“Kuo further teaches that a wide range of cell types can be  used depending  upon the 
intended function of the tissue engineered construct being produced.” (EX1018, [0058].)

D r .  S i m p s o n  ( E x .  1 0 0 3 ,  ¶  9 6 )

D r .  S i m p s o n  ( E x .  1 0 0 3 ,  ¶ 1 0 2 )

“[T]he scaffold in Huang2 is seeded with fibroblasts, which are incapable of repairing tendon, 
ligament, or nerve defects. Again, the Petition does not assert that a POSITA would have 
modified Huang2 to include alternate cell types.”
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Kuo (Ex. 1018): Cell Types

76
IPR2025-00249, Paper 2 at 22-23, 29-30, 52; Paper 26 at 16-18; EX1003, ¶¶ 73, 102; EX1219, ¶ 49

(Ex. 1018)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 1 of ’227 Patent: Testimony

77
IPR2025-00249, Paper 26 at 17-18; EX1219, ¶¶ 51, 57

Q. For example, if you know sitting here today, in healing 
a tendon injury, is there a differentiation of fibroblast 
to myofibroblast?

A. It is one of the cellular processes that's important.  It's 
not the only cellular process, but it's one of them.

(Ex. 1220) Mikos Tr. at 105:23-106:7

Antonios Mikos
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Liu et al.(Ex. 1205)

78
PR2025-00249, Paper 26 at 18-19; EX1219, ¶¶ 54, 58-59 

(Ex. 1205), pp. 775-776, 786-787
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’227 Patent: crosslinking

79
IPR2025-00249, Paper 2 at 14; Paper 26 at 20-21; EX1003, ¶ 113; EX1219, ¶ 61

(Ex. 1001) ’227 Patent 12:49-63



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Huang2 (Ex. 1005): crosslinking

80
IPR2025-00249, Paper 2 at 33; Paper 26 at 20-21; EX1003, ¶ 109, EX1219, ¶¶ 60-63

(Ex. 1005 at 1791)
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Lee (Ex. 1011)

81
IPR2025-00249, Paper 2 at 47; Paper 26 at 20-21; EX1003, ¶¶ 171-74; 
EX1219, ¶¶ 60-64

(Ex. 1011), ¶ [0063] 
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Claim 1 of ’227 Patent: Testimony

82
IPR2025-00249, Paper 26 at 21 n. 5; EX1219, ¶ 64

(Ex. 2017) Simpson Tr. at  189:5-8

Q. Okay. Is cytotoxicity problematic for a tissue scaffold 
that would be implanted in a patient? 

A. You would think so, but usually you do your best to 
eliminate most of that by incubating the material with 
blocking agents that absorb all the reactive sites. 

Dr. David Simpson



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dependent Claims of the ’227 Patent

83
IPR2025-00249, Paper 26 at 21-22

’227 Patent

Patent Owner does not raise additional arguments as to 

dependent claims 4-6, and 7-8

Claims 4-6 are thus obvious if claim 1 is obvious, and claims 

7-8 are anticipated if the Board finds that the prior art 

discloses major peaks FFT 180º apart  

Patent Owner raises additional defenses as to claims 2-3 
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Claims 2-3  of the ’227 Patent

84
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’227 Patent: Claims 2-3

85
IPR2025-00249, Paper 2 at 41-43, 54-56; EX1003, ¶¶ 137-47, 199-210; Paper 26 at 21-22, 
26-27; EX1219, ¶¶ 65-67, 82-83 

(Ex. 1001)
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’227 Patent: Claims 2-3

86
IPR2025-00249, Paper 2 at 41-43, 54-56; EX1003 , ¶¶ 137-47, 199-210; Paper 26 at 21-22, 
26-27; EX1219, ¶¶ 65-67, 82-83 

(Ex. 1018)
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Dependent Claims of the ’223 Patent

87
IPR2025-00248, Paper 2 at 33-47, 53-64; Paper 27 at 16-19; EX1003, ¶¶ 115-62; EX1219, 
¶¶ 43-58

’223 Patent

Patent Owner does not raise additional arguments as to 

depending claims 5-12

These claims are thus anticipated if independent claim 1 is 

anticipated

Patent Owner raises additional defenses as to claims 2, 3, 4. 

and 12 (but only to Lee)
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Claims 2, 3, and 4 of the ’223 Patent

88
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Claim 2 of the ’223 Patent (Ex. 1001) 

89
IPR2025-00248, Paper 2 at 33-34; Paper 27 at 16-18; EX1003, ¶¶ 115-18; EX1219, ¶¶ 43-49

(Ex. 1001) ’223 Patent, Claim 2
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Huang2 (Ex. 1005 at 1792) Starts With Type 1 Collagen, Just Like the ’223 Patent

90
IPR2025-00248, Paper 2 at 33-34; Paper 27 at 16-18; EX1003, ¶¶ 115-18; EX1219, ¶¶ 43-49

(Ex. 1005 at 1792)
(Ex. 1001) 

’223 Patent, 14:27-34

Huang2 (Ex. 1005 at 1792) starts with 
type 1 collagen

The ’223 Patent discloses starting with type 1 
collagen (Ex. 1001) 



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 91
IPR2025-00248, Paper 2 at 33-34; Paper 27 at 16-18; EX1003, ¶¶ 115-18; EX1219, ¶¶ 43-49

(Ex. 1001) ’223 Patent, 19:40-43

(Ex. 1005 at 1792)

Huang2 (Ex. 1005 at 1792)The ’223 Patent



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pham et al.(Ex. 1209 at 1205, 1208)

92
IPR2025-00248, Paper 27 at 16-18; EX1219, ¶ 45

(Ex. 1209 at 1205, 1208) 
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Claim 2 of the ’223 Patent

93
IPR2025-00248, Paper 27 at 16-18; EX1219, ¶¶ 43-49

D r .  M i k o s  ( E x .  2 0 1 5 ,  ¶  1 1 0 )

“Huang2 utilizes PCL as a polymer 
that is blended with collagen.”

“…degradation caused by the 
blending of PCL with collagen 
…during storage.”

D r .  S i m p s o n  ( E x .  1 2 1 9 ,  ¶  4 7 )

“[T]he ’223 patent suggests using 
blend of collagen and PCL without 
any explanation how to maintain 
the structure of collagen after 
electrospinning.”

“[c]laims do not require a triple 
helical structure after years of 
storage…”

“Dr. Mikos cited prior art 
demonstrating that PCL was stable 
for 3-4 years… (Ex. 2018, Abstract)”



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 3 of the ’223 Patent (Ex. 1001)

94
IPR2025-00248, Paper 2 at 34; Paper 27 at 18; EX1003, ¶¶ 119-22; EX1219, ¶ 50

 The ’223 patent explains that calcium can be 
added (EX1001, 11:2-4)

 Huang2 does not use any calcium in its 
electrospinning and anticipates this claim 
(EX1003 at ¶¶ 119-22; EX1219 at ¶ 50)

(Ex. 1001) ’223 Patent, Claim 3
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Claim 3 of the ’223 Patent

95
IPR2025-00248, Paper 2 at 34; Paper 27 at 18; EX1003, ¶¶ 119-22; EX1219, ¶ 50

D r .  M i k o s  ( E x .  2 0 1 5 ,  ¶  1 1 9 )

“Huang2 discloses that it utilizes fetal bovine serum (“FBS”) in its cell culture 
medium. Ex. 1005, 1792. A POSITA would have readily understood FBS, naturally 
contains high concentrations of calcium, which is necessary for growth of the cells 
seeded on the scaffold.”

D r .  S i m p s o n  ( E x .  1 2 1 9 ,  ¶  5 0 )

“Further, my understanding of claim 3 is that it does not require the
culturing of cells on the scaffold. Huang2 makes a scaffold without cells on it.
(EX1005, 1792 (§2.2, Nanofibrous matrix preparation). Thus, the fact that Huang2
subsequently cultures cells on it with FBS is irrelevant. (Id. (§2.3, Cell seeding and
culture onto nanofibrous matrix.)”



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’227 Prosecution History, Ex. 1002

96
IPR2025-00248, Paper 27 at 18; EX1219, ¶ 49

(Ex. 1002) ’227 Prosecution History, p. 652
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’223 Patent

97
IPR2025-00248, Paper 27 at 18; EX1219, ¶¶ 48-49

(Ex. 1001) ’223 Patent at 16:3-7

(Ex. 1001) ’223 Patent at 18:32-40
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Claim 4 of the ’223 Patent

98
IPR2025-00248, Paper 2 at 35, 44-47; Paper 27 at 18-19; EX1003, ¶¶ 123-26, 163-72; 
EX1219, ¶¶ 51-58

(Ex. 1001) ’223 Patent, Claim 4



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’223 Patent (Ex. 1001)

99
IPR2025-00248, Paper 27 at 18-19; EX1219, ¶ 56

(Ex. 1001) ’223 Patent at 14:21-26



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Huang2 (Ex. 1005)

100
IPR2025-00248, Paper 2 at 35, 44-47; Paper 27 at 18-19; EX1003, ¶¶ 123-26, 163-72; 
EX1219, ¶¶ 51-58

(Ex. 1005 at 1791, 1799)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kumbar (Ex. 1006)

101
IPR2025-00248, Paper 2 at 35, 44-47; Paper 27 at 18-19; EX1003, ¶¶ 123-26, 163-72; 
EX1219, ¶¶ 51-58

(Ex. 1006, pp. 2, 4, 8)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 4: Porosity 

102
IPR2025-00248, Paper 27 at 18-19; EX1219, ¶ 55

Subramanian et al.
(Ex. 1211 at 7)

Meng et al.
(Ex. 1213 at 1207)
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Claim 4: Porosity

103
IPR2025-00248, Paper 27 at 18-19; EX1219, ¶ 54

Q. Let me ask you -- if you go down to the first complete 
paragraph on that same page, the third sentence, it says: 
“Porosity and pore size in electrospun scaffolds are mainly 
dependent on the fiber diameter and their packing 
density."

Sitting here today, do you agree with that statement that 
you published?

A. Yes. This is actually something that I also elaborated 
extensively in my expert report.

(Ex. 1220) Mikos Tr. at 148:9-19

Antonios Mikos
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Pham, Sharma, & Mikos (Ex. 1215)

104
IPR2025-00248, Paper 27 at 18-19; EX1219, ¶ 54

(Ex. 1215 at 2800, 2804)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Lee (Ex. 1011)

105
IPR2025-00248, Paper 2 at 55-56; Paper 27 at 23-24; EX1003, ¶¶ 90, 202-05; EX1219, ¶¶ 66-67

(Ex. 1011 at ¶ [0055]) 



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Mikos et al. (Ex. 1014) 

106
IPR2025-00248, Paper 2 at 55-56; Paper 27 at 23-24; EX1003, ¶¶ 90, 202-05; EX1219, ¶¶ 66-67

(Ex. 1014) ’378 Patent at 13:15-17



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim 12 of the ’223 Patent

107



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Lee Anticipates Claim 12

108
IPR2025-00248, Paper 2 at 63-64; Paper 27 at 24; EX1003, ¶¶ 237-40; EX1219 , ¶ 68

(Ex. 1001) ’223 Patent, Claim 12

Claim 12 requires specific cells on the scaffold, such as “stem cells”

(Ex. 1011 at ¶ [0030])
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Dr. Simpson’s Testing

109
IPR2025-00248, Paper 27 at 13-15; EX1219, ¶¶ 38-39
IPR2025-00249, Paper 26 at 11-13; EX1219, ¶¶ 38-39

(Ex. 1219) Simpson Reply Declaration ¶ 39



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Simpson’s Testing

• Dr. Simpson “opened that JPEG and saved it under a new filename, closed 
it, reopened the newly saved file, and repeated this open-save-close 
process ten times, each time saving over the immediately prior image”

IPR2025-00248, Paper 27 at 13-15; EX1219, ¶ 32
IPR2025-00249, Paper 26 at 11-13; EX1219, ¶ 32 110

(Ex. 1219, ¶ 32)
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Dr. Simpson’s Testing

111
IPR2025-00248, Paper 27 at 13-15; EX1219, ¶ 28
IPR2025-00249, Paper 27 at 11-13; EX1219, ¶ 28

Antonios Mikos

Q. Yeah. Does the patent show how the circular projection was 
applied in the ImageJ software?

A. The circular projection -- again, I didn't find any information 
about the circular projection as I was reading this patent now.· 
The only thing that – relative that I read was that they followed 
the FFT analysis that was described in the publication by Ayres.

(Ex. 1220) Mikos Tr. at 116:2-12 (objections omitted)
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Dr. Simpson’s Testing

112
IPR2025-00248, Paper 27 at 13-15; EX1219, ¶¶ 28-29
IPR2025-00249, Paper 27 at 11-13; EX1219, ¶¶ 28-29

(Ex. 1219) Dr. Simpson Reply Declaration, ¶ 29 



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Simpson’s Testing

• Dr. Simpson explained in his reply declaration:

IPR2025-00248, Paper 27 at 13-15; EX1219, ¶ 37
IPR2025-00249, Paper 26 at 11-13; EX1219, ¶ 37 113

(Ex. 1219, ¶ 37)
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Dr. Simpson’s Testing

114
IPR2025-00248, Paper 27 at 13-15; EX1219, ¶ 36
IPR2025-00249, Paper 26 at 11-13; EX1219, ¶ 36

Dr. David Simpson

Q. Did you calibrate the angle information concerning the principal 
direction of fiber alignment to the version of the ImageJ software that 
you used?

A. I didn't have to. The software had been corrected.

(Ex. 2017) Simpson Tr. at 141:10-15. 161:18-21

A. No, all I can report is that it was the latest version that was available 
when this project started, and I downloaded it fresh from the NIH site.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Antonios Mikos

Claim 1 of ’227 Patent: Testimony

115
IPR2025-00249, Paper 26 at 20-21, EX1219, ¶ 63

Q. So if we can go back to Paragraph 63.

A. Exhibit 16 again.

Q. Yes.  The – Lee patent publication

***

Q. So the fibers were -- were a blend of PCL and 
collagen and then they used crosslink -- 
crosslinking to increase the strength and stability 
of the collagen component of the blended 
PCL/collagen fibers. Is that right?

A. That's how I read the statement here.
(Ex. 1220) Mikos Tr. 186:16-21, 188:2-10 
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