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BABITNBHEBREO=RARES LVEERE ORI EE DD CorTricuspid ECM®/\NIVIT ZFFEL TS,

Rt Fz. FDASRAIDCorPatch®:UIHEIEERREEAL TUMEZET D) S AZILAL TS, CorPatch® . i
BB OUEDEE Ot E YR — NS L DMEE T3/ DUSMNEBE AT E NS 2 S DFIRESA T NUYIZTINA R

%)COI’I na t riX Products Pipeline News About
HEALING THE HEART
—
Product Preclinical Clinical Pivotal Approval Commercialization Milestones

CorTricuspid ECM*® Valve Entering Pivotal Study

CorTricuspid ECM® Pediatric Valve

Heart

)
2
£ Pediatric Systemic AV Valve

CorMatrix® Transcatheter Valve

]

CorMitral ECM® Valve

FDA Cleared, Preparing
Commercial Launch

Heart
Failure

| ‘

CorPatch® Epicardial Repair

Current Development Future Opportunity
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19954, 199 —T4HEN\ T 1-FRFREARNSEAMIE S T2 25U, FILVWERMRIOBFEEECOIDIC VI ATy
HERIIUR,

DINAATYIE, BEIRASIENSHEPRIRIE RIES . RMEENSAIL_ZVIEIEICESF T, RRARMIOREERFESLUEIE
LTHED, IRIEFTIC, N =T ANIE1-9-0J 0 /bRy NI —%BUT6 %82 2 R m%E BisIR5tL TL\%.
IYIIAATYIE RAIFTET DHIREI Y MUY IR (ECM) 2 SV EAM RIS EEDRMEEREZRAFEL TV,

HEHEIE(CHITBECMODIEE!

ECM(Z. BEEINTOAEBOMIRZEDEOEISEMN S LUMBER BRI THS. NI, Mfgh Ol > ESSEL A
BIUBENY 3HFBIELL THBEL , MEROHEISLIBE OV ERERNAIRIBZIRM Y 3, LIEMEETOERE. ECMAICE
E9 RO BB EENZIBL TRLET D ECMISHEMOX> T ACHE TH DI, MHBOEEBICORERGENZRLT.
1HEEERRECMARIINIE, ARFBE L EE DRI OERAZY R hCET | MERIEEIETLRV. ECMOSFEERIZM—R>
M3, HHRRHAEZ DIR— N3 L TEEREEIZRITT . ECMOIERIFHERMIC IO TRB DN, —ARENC4DDT I —TOIR-1>
M3,

Facilitate cell guidance and
Structural proteins Collagen, elastin -~ migration; provide mechanical
structure and support
COOK BIOTECH

Facilitate cell binding and

Serving patients Glycoproteins Fibronectin

0 migration
and demonstrating g
leadership Glvcosaminoglveans  EPAN. Bind growth factors; mediate
[ igiicing customers v gy hyaluronic acid cell adhesion and proliferation

with engaging service
and product excellence
Heparan sulfate
proteoglycan

FRAGL Proteoglycans IMoisture control
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% A STAR - AGENCY FOR SCIENCE TECHNOLOGY & RESEARCH

SUHR—IEBIERAMERZTT (— Agency for Science, Technology and Research. A*STAR, HR[EEE: FNNERHTEAZT
B) (& SUAR=IUCHFZRIZILAMTIATTOEES - TR # 1T AT T, 20024058 IENTz.,

SUHR=ITENAATY )OS —, [BHRE\EE. ILYMZIRAREEEDODEFCERULARMRBERTED THD. A*STAR (FA
MBRL. AR OR(b. BN AR EATROMRE, S8R SRS S AT ADFES I REDIZHDEEN %
TOTWV3,

BUF ofBfEN &Rk

- Biomedical Research Council (BMRC. £¥EZMAFTERE) - LTI —ONAAXT A HIVBHEDHATTHFZEE - 18
- Science and Engineering Research Council (SERC. BIZ TZMHRRE) - DN TEIF-ORIZE T ZOMFTHAREZE
B-2iE

- Joint Council Office (JCO) - BMRC & SERC RIMZIHAZE 05 %18

- A*STAR Graduate Academy (A*GA) - RIZEHEDRFEOZBAMBR IO S LZEE

- Exploit Technologies Private Ltd. (ETPL. I7Z2J04 h54./0—X%t) - A*STAR OAFHFEOEZELZBIELR
irE2 iR e

- Corporate Group (BiER-EIEET) - HAMOFTE. ANERBEEZER
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% LIFECELL

LifeCell (FAllergan(cEUXEN. EDAllergan(ZAbbvielCBUNEN Tz,
EoT. IRTE. BEMRBIYNYIRBEITHB AlloDerm (Z. Abbvie (BEEEDEFF(Allergan®I5>
R) HBEGEARFEEN TS,

Allergan Successfully
Completes LifeCell Acquisition

- Acquisition Creates World-Class Aesthetic and Regenerative %
Medicine Business in Plastic Surgery - -,_.-_-A"ergan

- Adds Immediately Accretive Revenues from Leading Accelular
Dermal Matrix and Fat Grafting Products -

- Allergan to Provide Full-Year 2017 Guidance, Including LifeCell, as
part of Q4/ FY 2016 Earnings Results on February 8, 2017 -

NEWS PROVIDED BY SHARE THIS ARTICLE
o 000000
Feb 01,2017, 07.00 ET

ALLODERM™ Regenerative Tissue Matrix (“ALLODERMTM RTM”) is donated allograft
human dermis, aseptically processed to remove cells and freeze-dried to remove
moisture while preserving biologic components and structure of the dermal matrix.
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1. A flowable tissue matrix composition, comprising a first
component of small pieces of partially or completely decellularized
tissue, wherein a majority of the small pieces of partially or
completely decellularized tissue have a length, a width, and a height
ranging from about 1.0 mm to 5.0 mm and a surface area to volume
ratio of less than about 6 mm2/mm3, and wherein the small pieces
of partially or completely decellularized tissue are suspended in a
second component comprising less than about 20% of the
composition on a volume/volume (v/v) basis.

2. The composition of claim 1, wherein the small pieces of partially or
completely decellularized tissue in the composition have an increased
resistance to degradation or resorption as measured using a type I
collagenase digestion assay, as compared to a homogenized acellular
tissue, while also retaining the ability to flow into and mold to the
shape of an implant site.

3. The composition of claim 1, wherein the majority of the length,
width, and height of the small pieces of partially or completely
decellularized tissue ranges from about 2.0 mm to 4.0 mm.

4. The composition of claim 1, wherein a majority of the small pieces
of partially or completely decellularized tissue in the composition
have a surface area to volume ratio of greater than about 1.5
mm2/mm3 and less than about 6 mm2/mma3.

5. The composition of claim 1, wherein a majority of the small pieces
of partially or completely decellularized tissue in the composition
have a surface area to volume ratio of less than about 4.5 mm2/mm3
and greater than about 2.0 mm2/mm3.

6. The composition of claim 1, wherein the second component is a
gelatin gel.

7. The composition of claim 6, wherein the gelatin gel is crosslinked.
8. The composition of claim 1, wherein the flowable tissue matrix
composition lacks alpha-galactose moieties.

9. The composition of claim 1, further comprising one or more viable
cells.
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1. A tissue-based drain manifold, comprising partially or completely
decellularized dermal tissue that has been formed into a sheet, tube,
or column and either

a. micro-machined to contain grooves, channels, or holes; and
crosslinked; or

b. micronized, reformed into thin strips, rolled to form tubes, and
crosslinked; and a biocompatible or bioresorbable synthetic
component in the form of an inner conduit surrounded by the
partially or completely decellularized dermal tissue in the manifold
and an exterior conduit surrounding at least a portion of the partially
or completely decellularized dermal tissue in the manifold.

2. The manifold of claim 1, wherein the grooves, channels, or holes
are prepared using laser micro-machining.

3. The manifold of claim 1, wherein the partially or completely
decellularized dermal tissue in the manifold has a grid-pattern
surface texture.

4. The manifold of claim 1, wherein the manifold comprises multiple
rolled tubes linked together with strips of decellularized tissue.

5. The manifold of claim 1, wherein the partially or completely
decellularized dermal tissue in the manifold is cross-linked using e-
beam radiation.

6. The manifold of claim 5, wherein the manifold is exposed to a dose
of about 5-50 kGy of e-beam radiation.

7. The manifold of claim 1, wherein an initial structural strength of
the manifold is provided by irradiating the manifold and controlling a
dose of radiation or a moisture content of the manifold prior to
irradiation.

8. The manifold of claim 1, further comprising at least one additional
factor selected from an anti-inflammatory agent, an analgesic, a cell
growth factor, an angiogenic factor, a differentiation factor, a
cytokine, a hormone, and a chemokine.

9. The manifold of claim 8, wherein the at least one additional factor
is encoded by a nucleic acid sequence in an expression vector that is
contained within one or more viable cells.
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1. A method of approximating separated tissue, the method
comprising implanting into a space between two or more separated
tissue planes an acellular tissue matrix, wherein the acellular tissue
matrix comprises the extracellular matrix of a decellularized tissue.
2. The method of claim 1, wherein the implanted acellular tissue
matrix comprises particulate acellular tissue fragments, or a foam,
film, or other porous material capable of supporting migration and
proliferation of cells from surrounding tissue following implantation.
3. The method of claim 1, wherein implanting the acellular tissue
matrix prevents formation of a seroma or hematoma within the space
between the separated tissue planes.

4. The method of claim 1, wherein implanting the acellular tissue
matrix promotes faster approximation of the separated tissue planes,
as compared to tissue approximation in the absence of an implanted
acellular tissue matrix.

5. The method of claim 1, wherein the implanted acellular tissue
matrix further comprises at least one biological or non-biological
mesh.

6. The method of claim 5, wherein the extracellular matrix of the
decellularized tissue overlays at least a portion of one surface of the
mesh.

7. The method of claim 5, wherein the mesh overlays at least a
portion of one surface of the extracellular matrix of the decellularized
tissue.

8. The method of claim 1, wherein the implanted acellular tissue
matrix further comprises one or more viable cells that are
histocompatible with the patient in which they are being implanted.
9. The method of claim 8, wherein the histocompatible cells are
mammalian cells.

10. The method of claim 8, wherein the one or more viable cells are
stem cells.
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1. A composition comprising (1) a polyurethane precursor and (2) a
particulate acellular tissue matrix.

2. The composition of claim 1, wherein the polyurethane precursor
comprises at least one polyol.

3. The composition of claim 2, wherein the composition further
comprises at least one catalyst.

4. The composition of claim 2, wherein the composition further
comprises one or more crosslinking agents, chain extending agents,
blowing agents, surfactants, water-miscible solvents, water-binding
compounds, or any combination thereof.

5. The composition of claim 4, wherein the composition further
comprises water.

6. The composition of claim 1, wherein the polyurethane precursor
comprises at least one polyamine.

7. The composition of claim 6, wherein the composition further
comprises at least one catalyst.

8. The composition of claim 6, wherein the composition further
comprises one or more crosslinking agents, chain extending agents,
blowing agents, surfactants, water-miscible solvents, water-binding
compounds, or any combination thereof.

9. The composition of claim 8, wherein the composition further
comprises a poly(methylhydrosiloxane).

10. The composition of claim 2, wherein the composition further
comprises at least one polyisocyanate.

11. The composition of claim 10, wherein the at least one
polyisocyanate is a diisocyanate selected from the group consisting of
toluene diisocyanate (TDI), methylene diphenyl diisocyanate (MDI),
1,6-hexamethylene diisocyanate (HDI), 1-isocyanato-3-
isocyanatomethyl-3,5,5-trimethyl-cyclohexane (isophorone
diisocyanate, IPDI), 4,4'-diisocyanato dicyclohexylmethane
(H12MDI), or combinations thereof.

12. The composition of claim 10, wherein the at least one
polyisocyanate is a polyisocyanate prepolymer.
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1. A composition comprising (1) a tyramine-substituted hyaluronic
acid and (2) an acellular tissue matrix.

2. The composition of claim 1, wherein the composition further
comprises a peroxidase.

3. The composition of claim 2, wherein the peroxidase is horseradish
peroxidase.

4. The composition of claim 1, wherein the tyramine-substituted
hyaluronic acid is derived from a hyaluronic acid having a molecular
weight in the range of about 1.5 MDa to about 1.8 MDa.

5. The composition of claim 1, wherein the tyramine-substituted
hyaluronic acid is derived from a hyaluronic acid selected from a
group consisting of human-derived hyaluronic acid, porcine-derived
hyaluronic acid, bovine-derived hyaluronic acid, bacteria recombinant
hyaluronic acid, rooster comb hyaluronic acid, or any combination
thereof.

6. The composition of claim 1, wherein the acellular tissue matrix is
derived from dermal tissue, adipose tissue, muscle tissue, bone
tissue, cartilage tissue, or any combination thereof.

7. The composition of claim 1, wherein the acellular tissue matrix
used to form the composition is in the form of a slurry, diced tissue
particles, a cryomilled dry powder, micronized dry particles, or freeze
dried porous sponge particles.

8. The composition of claim 1, wherein the tyramine-substituted
hyaluronic acid is present in the composition in a concentration of up
to 25 mg/mL, based on the total volume of the composition.

9. The composition of claim 1, wherein the units of activity per
volume of the horseradish peroxidase in the composition is in the
range of from 0.5 U/mL to 50 U/mL, based on the total volume of the
composition.

10. The composition of claim 1, wherein the dry weight ratio of
tyramine-substituted hyaluronic acid to acellular tissue matrix in the
composition is in the range of from 1.0:1.0 to 1.0:100.0.

11. The composition of claim 2, wherein the composition is in the
form of a liquid.
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1. A method of making a tissue treatment product, comprising:
selecting a tissue;
decellularizing the tissue fully or partially to produce an acellular

H = tissue matrix; and

i 16/406163 further processing the acellular tissue matrix to form a collection of

NHABES 2019/0262121 loosely arranged elongated elements, each elongated element having
a length dimension, a width dimension, and a height dimension, and

HiFEE 2019/5/8 wherein each elongated element has an aspect ratio greater than

HERIRIR NGO 50:1.

2. The method of claim 1, wherein each elongated element is in the
form of a cylinder.

— e - . . N - 3. The method of claim 2, wherein each cylinder is frozen, freeze-
AR, R, HERVEHRIN M IR EAERB LR AT 375 A(CBL, dried, desiccated, or part’ially crosslinked to preserve a cy,IindricaI

SOEMRIICE, BT AR MEET I 2 Ny I RZERRBLMERTS shape.

TIEICBIS S, 4. The method of claim 2, wherein processing the acellular tissue
matrix to form a collection of loosely arranged elongated elements,

IHTENI=IFAARFEREL THS 4 BRI OIFEDBERAERSICOL  comprises forming a rolled cylinder and slicing the rolled cylinder

THHEENEBERAE QLAY FA-NLTAE) 2R, across a circular face or along a long axis of the cylinder to produce
18 the elongated elements.
6 ° 5. The method of claim 1, wherein at least one of a human, a
wl e nonhuman primate, a pig, a cow, a horse, a goat, a sheep, a dog, a

cat, a rabbit, a guinea a pig, a gerbil, a hamster, a rat, or a mouse
tissue is used to prepare the partially or fully decellularized tissue
matrix.

6. The method of claim 1, wherein the tissue is porcine tissue.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | 7. The method of claim 1, wherein the tissue is dermal tissue.

8. The method of claim 1, further comprising removing alpha-
galactose moieties from the tissue treatment product.

9. The method of claim 1, wherein a tissue source for the tissue does
not express alpha-galactose epitopes.
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AlloDerm LifeCell Gorp. KE EFER ForRmA R
AlloPatch HD ConMed, MTF Biologics KE EFER i
ArthroFlex Arthrex, LifeNet Health Inc. RE EFER FrBigE R
Cortiva RTI Surgical KE ErER HH R
FlexHD Structural MTF Biologics KE ErER FHBE R
GraftJacket, GraftJacket Xpress LifeCell Corp., KCI KE ErER BRI
Matrix HD Allograft Dermis RTI Surgical *E ErER AR
Fortiva RTI Surgical KE THEK FrBigE R
Medeor Matrix DSM KE TH2ER FrBiBE R
Permacol Surgical Implant Medtronic Inc. KE T2ER FrBiER
Strattice LifeCell Corp. KE T2ER FoRBAER
Zimmer Collagen Repair Patch Zimmer Inc. KE JRER AR
Meso BioMatrixTM MTF Biologics KE THhE FrBig AR
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PriMatrix TEI Biosciences, TEI Medical (20154 [ZIntegra LifeSciences|Z B 4R) KE DURFER | REBER
SurgiMend TEI Biosciences (20154 [ZIntegra LifeSciences|ZB4R) KE YUER BB
TissueMend TEI Biosciences, Stryker Corp. KE DVER AR, R
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Oasis, Surgisis Cook Biotech Inc. *E TRING ERARMIAE R
Tutopatch RTI Surgical XE UL E BRI
Veritas Baxter KRE JUILE AR
Avance nerve graft Axogen KE E iR Fii b3
Stractive LifeCell Corp. RE THER FHBisEER
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FlexHD Pliable MTF Biologics *E ErER LB
Oracell LifeNet Health Inc. KE ErER apestet
CorMatrix ECM CorMatrix, Inc. XKE TN Vg
I0Patch IOP Inc. KE [ VY AR PR
CopiOs Zimmer Dental Inc. KE IUIRE sl fEE
Carpentier—-Edwards PERIMOUNT Magna Mitral Ease valve Edwards Lifesciences LLC KE IUIRE DR
CryoValve SG Cryolife Inc. *E E~DEFR DS
CryoPatch SG Cryolife Inc. *E EMKEIR WY
CryoGraft CryolLife Inc. XE E M ED AR i EhAR
Epic, SUM Biocor, Trifecta St. Jude Medical (20174EIZAbott AN E UR) RE TADLEF DE
Chondrofix Osteochondral Allograft Zimmer Bionet XKE ENE-EE FRBEER
AlloWedge RTI Surgical *E ErE B
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CardioCel LeMaitre XE IR 10k
mirokidoney Miromatrix XE E NE 123
miroliver Miromatrix XKE (=337 331
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DermaPure Tissue Regenix ®HE ErNER AR AR
SurgiPure XD Tissue Regenix ®E JTHER B
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