Apligraf - Re-Engineered Living Skin —
 Biotechnology and Chronic Wounds







ONE:

TWO:

 CHronic AnD PaTHoLoGICAL WouNDS

NULLIFYING THE RULES OF ORDINARY SURGERY

The Paradigms of Woand Repair

The native wound module.

Topical care in support of contraction
and epithelialization.

Conventional wound repair surgery:
direct closure, grafts, and flaps.

Simple repairs and grafts succeed
when host and target are healthy
and wound healing competent.

If the wound is pathological and
incompetent to heal, but the host is
generally healthy, then repair and
grafts will fail, but good flaps succeed.

ONE:

The Caveats of Wonnd Repair

The usual paradigms of repair have a
common biological basis:

They all depend on the physiological

process of reactive wound healing - the
post-inflammatory proliferative wound

module of fibroplasia, contraction, and
epithelialization.

: When systemic illness or wound
healing pathologies are the basis of a
wound, then the wound becomes
chronic, and the classic paradigms of
care and surgery do not work.
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Caveats

Pathergy, necrosis.
Flaps inadequate, at risk.

Wound, graft, flap failure.

Hand cannot afford
further loss.
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L
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scleroderma
vasculopathy

Caveats

Pathergy and necrosis.
Active immunopathy.
Flaps will not move.

Hand cannot afford
further loss.




that makes the patient too ill
rth that keeps risk factors active
that renders wound healing incompetent

(blood, immune, metabolic) Anatomical factors f
ulceration, failed wound healing Flaps inadequate (not available, won't reach, etc.)
g mn kﬂl ﬂgsﬁes and flaps Flaps can sacrifice useful parts and create disabilities

: Failed flaps waste anatomy and limit further options

Injury & inflammation effects

Pathergy, necrosis, ulceration, dehiscence

Active inflammation suppresses repair

Effects of infection

Local flaps can be within zone of injury

General risks
lliness and comorbidities make surgery risky
Donor site complications can make the problem larger




{ IN SUPPORT OF NEW PARADIGMS OF CARE

Environment regulating therapies
Promogran & Prisma
VAC
WOu.nd stimulatory therapies
PDGF - Becaplermin
Dermagraft
Apligraf
Regenerative therapies
% Integra




APLIGRAF

RE-ENGINEERED LIVING SKIN
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f can be used on ulcers of any cause,

. venous, arterial, immunopathic,
diabetic, pressure, mechanical
necessary components
cific care are enforced.

Ve

ﬁpligra is typically applied
during outpatient encounters.

The wound must meet
customary criteria for closure.

Curettage or similar preparation.
Affix with dressings.

Examine and_,rewrap weekly or half-weekly.

~ No debridement or regular care for 2 - 4 weeks.
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Apligraf®— Manufacturing Process

Human Dermal Fibroblasts

Connective Tissue Proteins Human Epidermal

Keratinocytes

L

Apligraf

Data on file, Organogenesis Inc., Canton, MA.

Apligraf®— Manufacturing Process

Apligraf is produced using state-of-the-art tissue engineering technology with a unique
manufacturing process. Development of the bi-layered product is dependent on the isolation
and expansion of 2 basic components: living human keratinocytes and fibroblasts (the
principal cells of the epidermal and dermal layers of skin)

Step 1: The Dermal Component

In vitro production of Apligraf begins with the formation of the dermal layer. For dermal
layer formation, acid-extracted bovine type-1 collagen plus neutralizing medium is cast on a
permeable polycarbonate membrane. This is followed by addition of living human
fibroblasts to the collagenous surface. During the 6-day incubation period, the fibroblasts
multiply and begin to produce new collagen. The collagen filaments contract, and the
dermal matrix forms and condenses

Step 2: The Epidermal Component

Human keratinocytes are seeded onto the contracted dermal matrix in a culture medium.
Following attachment onto the matrix, the keratinocytes proliferate and differentiate such
that distinct epidermal and dermal layers are present within 4 days of incubation

Step 3: Development of a Stratum Corneum

During the final 10-day incubation, the keratinocytes are exposed to air and further mature
(cornify) into a multilayered epidermis with a protective stratum corneum at the surface

Apligraf is now ready for clinical use

13
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APLIGRAF*® Human Skin

Stratum = == = . =u=t— Stratum corneum
corneum — — Granular layer
i Granular layer — = +— Spinous layer
Spinous layer — P f “ |- Langerhans’ cell
Basal layer 4T T TR = [~ Melanacyte
= = — I~ Basal layer

T Lymphocyte
- I— Fibroblast
Fibroblast — : “~~__ | Endothelial cell

Dermal matrix — ~ Red blood cell
I— Dermal matrix

Parentau ML, et al. J Celf Biochermn. 1991:45:245-251 .

Apligraf® has 4 Active Components of Living Skin

The illustration and the stain above is the final product; note the similarities of Apligraf
with normal human skin; we will discuss in the subsequent section the science of Apligraf.

Fully differentiated, 4-layered epidermis: serves as a protective barrier
Epidermal keratinocytes: close wounds and produce growth factors and cytokines
Dermal fibroblasts: produce matrix proteins, growth factors and cytokines

Extracellular collagen matrix: promotes in-growth of patient cells, blood vessels and ECM
synthesis

14
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Apligraf®— Safety Program

Extensive screening of donor tissue

Microbiologic testing

— Master cell banks

— Working cell banks

— Purchased biologic source components

Product is tested at numerous points throughout
the manufacturing cycle for microbiologic safety

FDA compliant quality assurance

>80,000 patient applications

Apligraf®— Safety Program

The living nature and complexity of Apligraf® require special safety considerations and
testing

This applies to:
microbiological risks
tumorigenic risks

immunological risks

15
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Potential Mechanisms of
Action of Apligraf®

Delivery of young, active fibroblasts and
keratinocytes

Demonstrated to show persistence of cells in the
wound out to 6 weeks'

Production of new matrix material (fibronectin,
vitronectin, proteoglycans) and cytokines and
growth factors

Recruitment of other cell types, including stem
cells, to the non-healing wound

Hypotheses: Actual mechanisms of action are not known.
1. Griffiths M, et al. Tissue Eng. 2004 Jul-Aug;10(7-8):1180-95.

Potential Mechanism of Action of Apligraf®
Delivery of young, active fibroblasts and keratinocytes
Demonstrated to show persistence of cells in the wound out to 6 weeks!

Production of new matrix material (fibronectin, vitronectin, proteoglycans) and cytokines
and growth factors

Recruitment of other cell types, including stem cells, to the non-healing wound

20



DRG - Apigraf® SK — Sci Practice

Apligraf® Wound Healing Capacity

Milstone LM, et al. Wounds. 2000;12(5 Suppl A):12A-19A.

Apligraf® Wound Healing Capacity

Wounded Apligraf were placed on a fibroblast-constructed matrix to assess its self-healing
capacity. At 12 hours following wounding epiboly was observed at the wound edge.
Complete re-epithelialization was observed at 24 hours after wounding and complete
closure and maturation with stratum corneum formation occurred by 5 days
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Apligraf® Contains Cells with
Neonatal Properties

Normal Human Skin Apligraf®

Data on file, Organogenesis Inc., Canton, MA.

Apligraf® Contains Cells with Neonatal Properties
Proteins expressed by activated keratinocytes: Keratin-19
Localization of keratin 19 in Apligraf epidermis.

Keratin 19 is a marker for putative stem-cell containing epithelial compartments and is
highly expressed in fetal cutaneous tissue

This suggest a potential fetal-tissue like regenerative (as opposed to adult somatic wound
healing) character for Apligraf
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Apligraf® Proliferative Potential

Normal Skin Apligraf®

Schmid P. Wounds. 2000;12(5 Suppl Aj4A-11A.

Apligraf® Proliferative Potential
Proteins expressed by activated keratinocytes:
Cell proliferation markers

Ki67 is a nuclear protein involved in cell cycling progression. It is expressed in cycling cells
but not in resting cells (marks cells entering Gla from GO arrest phase of cell cycle)

The proliferative potential of Apligraf keratinocytes where compared with normal adult skin
by immunostaining of Ki67 antibody. Similar to normal skin, Apligraf epidermis showed
Ki67 positive cells in the basal layer of keratinocytes. However, the intensity and number of
positive cells were significantly more pronounced in Apligraf

This finding suggest that although skin constructs can display similar histology than normal
skin the metabolic pathways and cellular activities are highly enhanced in Apligraf showing
a “highly metabolic active” tissue
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Apligraf® Wound Healing Capacity

Normal Skin Healing Wound Apligraf®

Specific Intermediate

Filament Keratinocyte Migration

Schmid P. Wournds. 2000;12(5 Suppl A)4A-11A.

Apligraf® Wound Healing Capacity

Proteins expressed by activated keratinocytes:

Intermediate filament proteins

Keratin 16 is a specific intermediate filament protein involved in keratinocyte migration

Keratin 16 staining is not detectable in the interfollicular epidermis of normal skin while its
staining is present in the epidermis of healing wounds and in high levels in Apligraf

This suggests that the Apligraf cells display an activated phenotype and have a high
regenerative capacity
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Apligraf® Contains Cellular and
Extracellular Matrix Components

Cellular Components
Contains living human
fibroblasts harvested from
healthy neonatal tissue

Electron microscopy of Apligraf showving
fibroblast in extracellular matrix

Extracellular Components

Procollagen-1 Fibronectin Tenascin TIMP-2
Provides Strength  Granulation Tissue Cell Motility Inhibitor of MMPs

Apligraf® Contains Cellular and Extracellular Matrix Components
Hematoxylin/eosin stained thin section of Apligraf showing the details of the dermal layer
Apligraf contains living human fibroblasts harvested from healthy neonatal tissue

The insert is an electron microscopy of Apligraf, demonstrating fibroblast in the
extracellular matrix

Micrograph shows a single fibroblast cell body embedded in a dense collagen type I
lattice

Recent studies indicate that much of the collagen present at the end of the manufacturing
process is the product of the human fibroblasts

The following are the functions of the extracellular components in human skin
Procollagen-1: provides strength
Fibronectin: a key component of granulation tissue
Tenascin: skin tenascin modulates cell motility in granulation tissue

TIMP-2: In injured human tissue inhibitor of metalloproteinase (TIMP), inhibit
protein-degrading enzymes called matrix metalloproteinase's (MMPs)

25
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Role of Fibroblasts in Wound Healing

Migration/ Protease
Proliferation ~+~—————( Fibroblast release
ECM / \

m From surrounding production Angiogenesis [0 ECM remodeling
tissues influenced m Dissolves

by growth factors/ LU0 — Nonviable tissue

cytokines £ledng grud s — Fibrin barrier

m Linkage between m Growth Factors/
actin bundles cytokines
— Activin and ECM » PDGF — FGF-7
m Serves as m EGF — EGF
scaffold m FGF-7 — Activin
m Tensile strength m CTGF

| Activin

ECM = extracellular matrix.

Role of Fibroblasts in Wound Healing

Fibroblasts migrate into the wound site from the surrounding tissue and begin to proliferate
within several days of injury

Fibroblasts release a variety of growth factors and cytokines involved in the wound healing
process, such as FGF-7 (KGF), CTGF (connective tissue growth factor), PDGF, EGF, and
activin'-3

Extracellular matrix produced by fibroblasts serves as a scaffold for angiogenesis and also
contributes to the tensile strength of the wound?

Through protease release, the extracellular matrix undergoes remodeling!
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Apligraf Functional Dermal Matrix

m Apligraf dermal component provides matrix for
migration of cells into the wounds

m Fibroblasts produce new human collagen and
other matrix components

m Evidence that bovine collagen matrices can

quench the proteolytic enzymes (matrix
metalloproteinases, MMPs) that are thought to be

overproduced in chronic wounds'’

1. Clark R, et al. Wound Rep Regen. 2001 ;9:No.54086.

Apligraf Functional Dermal Matrix

Apligraf dermal component provides matrix for migration of cells into the wounds

Fibroblasts produce new human collagen and other matrix components

Evidence that bovine collagen matrices can quench the proteolytic enzymes (matrix
metalloproteinases, MMPs) that are thought to be overproduced in chronic wounds!
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Role of Keratinocytes
in Wound Healing

Migration/ Matrix synthesis
Proliferation Keratinocyte )— regulation
I ECM / ‘ \

SEoooy production Angiogenesis |4 piscoles
m Integrins — Nonviable tissue
Growth factor/ — Fibrin barrier

cytokine production
u Matrix formation m Chemoattractants

m Basement membrane — VEGF
formation — KGF (FGF-7)

ECM = extracellular matrix.

Role of Keratinocytes in Wound Healing

Keratinocytes migrate via lamellipodial crawling (epiboly) mechanism across the wound
surface; this is influenced by the expression of integrins.! Once keratinocytes cover the
surface of the wound, a newly differentiated and stratified epidermis becomes established!

Through protease expression, early keratinocytes dissolve nonviable tissue and the fibrin
barrier at the wound margin'-?

The activity of keratinocytes in the extracellular matrix production results in the formation
of a provi-sional matrix and the basement membrane?

Keratinocytes release a variety of growth factors and cytokines involved in the wound
healing process, such as vascular endothelial growth factor (VEGF),TGF-a, PDGF, and
platelet-derived endothelial cell growth factor (PD-ECGF)!

Keratinocytes provide a stimulus to angiogenesis by releasing chemoattractants, such as
vascular endothelial growth factor, possibly in response to keratinocyte growth factor!

28
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Cytokine Production in Apligraf®

m Cells capable of producing at least 46
cytokines/growth factors involved in tissue
development and wound healing

— EGF, VEGF, Stem Cell Factor, PDGF...

m Bilayered cell therapy: differentiated structure
produces cytokines not expressed in keratinocytes
or fibroblasts alone

m Apligraf stimulates impaired cytokine production in
wound bed

Brem H, Young J, Tomic-Canic M, et al. Surg Techno! int. 2003;11:23-31.

Cytokine Production in Apligraf®

Cells capable of producing at least 46 cytokines/growth factors involved in tissue
development and wound healing

EGF, VEGF, Stem Cell Factor, PDGF

Bilayered cell therapy: differentiated structure produces cytokines not expressed in
keratinocytes or fibroblasts alone

Apligraf stimulates impaired cytokine production in wound bed

29
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Cytokine Production in Apligraf®
and Human Skin

Human Human Dermal
Keratinocytes Fibroblasts Apligraf

FGF-1
FGF-2
FGF-7
ECGF
IGF-1

*IGF-2

*PDGF-A

*PDGF-B
TGF-a
IL-1o
IL-6
IL-8
IL-11
TGF-p1

*TGF-p3
VEGF

+

5
+
+
+
-+
-+
+

+++ A+
R T T T N A

+ o+ F O+

*Enzyme-linked immunosorbent assay. FGF = fibroblast growth factor; ECGF = endothelial
cell growth factor; IGF = insulin-like growth factor; PDGF = platelet-derived growth factor;
TGF = transforming growth factor; IL = interleukin; VVEGF = vascular endothelial growth factor.

Brem H, Young J, Tomic-Canic M, et al. Surg Techrof Inf. 2003;11:23-31.

Cytokine Production in Apligraf® and Human Skin

Cytokine and Growth Factor Profile of Apligraf and its Cellular Components
Compared to Human Skin

This table depicts a partial list of cytokines and growth factors expressed by intact Apligraf
and its purified cellular components in comparison to normal skin

Note that some cytokines such as IL-8 and IGF-1 are made only by intact Apligraf,
implying and interaction between the cellular components of Apligraf
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Expression of Growth Factor mRNA in
Healing Apligraf® in vivo

= IGF-2 - TGF-B,
-TGFo -4 o-FGF
-+ PDGF-A

)
=
=
D
]
=
=]
®
@
1 4

3 4 5
Days Post Application

Milstone LM, et al. Wounds. 2000;12(5 Suppl A):12A-19A.

Expression of Growth Factor mRNA in Healing Apligraf® In vivo

Kinetics of cytokine expression during wound healing of wounded Apligraf. Gene
expression of growth factor associated with tissue remodeling such as transforming growth
factors, fibroblast growth factor, insulin growth factor and platelet derived growth factor
was increased during the healing response of wounded Apligraf
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Apligraf® Produces Growth Factors
that Stimulate Angiogenesis

Angiogenic Factors Stimulate Blood Vessel Formation

Basic FGF

Data on file, Organogenesis Inc., Canton, MA.

Apligraf® Produces Growth Factors that Stimulate Angiogenesis?
Proteins expressed by activated fibroblasts: Angiogenic growth factors
Vascular endothelial growth factor (VEGF)

Homodimeric protein secreted by a variety of vascularized tissues induces
endothelial proliferation and vascular permeability

Induced in wound edge keratinocytes and macrophages, possibly in response to KGF

and TGF-a
Basic Fibroblast Growth Factor (bFGF)

bFGF or FGF-2, released by damaged endothelial cells and macrophages at wound

site, is an important mediator of angiogenesis?
bFGF induces VEGF in vascular endothelial cells

32
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Apligraf® Produces Cytokine that
Stimulates Matrix Synthesis

.5, ~

© e P
¥

Normal Skin Granulation Tissue Apligraf®

Schmid P. Wounds. 2000;12(5 Suppl A):4A-11A.

Apligraf® Produces Cytokine that Stimulates Matrix Synthesis
Immunostaining of TGF-p

Proteins expressed by activated fibroblasts: Fibrogenic growth factors
Transforming growth factor-beta (TGF-f3)

Family of homologous dimeric peptides which are released by platelets, activated
macrophages and fibroblasts

Chemotactic effects on monocytes and fibroblasts
Stimulates angiogenesis

Stimulates fibroblasts to produce enhanced levels of extracellular
matrix proteins

Note high levels of expression in Apligraf and in granulation tissue of normal healing
wounds but little or no expression in unwounded normal skin
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Apligraf® Produces Cytokine that
Inhibits Proteinases

Normal Skin Apligraf

Osborne CS, Schmid P. Br J Dermatol. 2002;146,1-6.

Apligraf® Produces Cytokine that Inhibits Proteinases
Immunohistochemical Staining of Tissue Inhibitor of Matrix Metalloproteinases- 2
(TIMP-2) in Apligraf

Frozen section demonstrating strong TIMP-2 immunostaing in the dermis and basement
membrane of Apligraf

Normal skin shows only very faint staining for TIMP-2

Conclusions: These studies provide evidence that epidermal-dermal interactions
suppress epidermal MMP activity. In addition, expression of TIMPs (and fibronectin)
in Apligraf dermis suggests that Apligraf has the potential to counteract the imbalance
between matrix production and degradation in chronic wounds and thus may support
wound re-epitheliazation
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Apligraf® Produces Antibiotic Peptides

- f ofeR
rr

Normal Skin Apligraf®

Produced by activated keratinocytes, concentrated in the stratum corneum and stratum granulosum.
Potential anti-microbial activity.

Schmid P. Wounds. 2000;12(5 Suppl Ay4A-11A.

Apligraf® Produces Antibiotic Peptides
Human B-defensin 2 (HBD-2); defensins represent a family of small cationic peptides
Exhibit natural antibiotic activities:
gram-positive (Staphylococcus aureus)
gram-negative (Pseudomonas aeruginosa)
yeast (Candida albicans)
Subdivided into a- and B-defensins based on sequence relationship

Immunostaining of human beta defensin-2 in paraffin sections of human normal skin and
Apligraf®. Human beta defensin-2 is not detectable in normal adult skin, but it is expressed
in Apligraf. This data suggest that HBD-2 is a marker for activated keratinocytes and may
help to protect skin lesions from infection
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Apligraf® FDA Indications

® Indicated for the treatment of noninfected partial-
and full-thickness venous leg ulcers with
standard therapeutic compression

— Ulcers that have not adequately responded to
at least 4 weeks of conventional therapy

m Indicated for the treatment of full-thickness
neuropathic diabetic foot ulcers when used with
standard diabetic foot ulcer care

— Ulcers that have not adequately responded to
at least 3 weeks of conventional therapy

Apligraf® FDA Indications

Indicated for the treatment of noninfected partial- and full-thickness venous leg ulcers with
standard therapeutic compression (ulcers that have not adequately responded to at least 1
month of conventional therapy)

Also indicated for the treatment of full-thickness neuropathic diabetic foot ulcers when used
with standard diabetic foot ulcer care (ulcers extending through the dermis but without
tendon, muscle, capsule, or bone exposure, that have not adequately responded to at least 3
weeks of conventional therapy)

41
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Apligraf® Patient Selection

Do NOT Use in Patients With:

m Severe, uncontrolled diabetes mellitus or
arterial disease

m A known sensitivity to the components of Apligraf
agarose shipping medium or bovine collagen

m Clinically infected wounds,* severe dermatitis, or
an unclean wound bed

*Apligraf can be applied once infection and cellulitis are resolved.

Apligraf® Patient Selection
Do NOT use in Patients With:

Severe, uncontrolled diabetes mellitus or
arterial disease

A known sensitivity to the components of Apligraf agarose shipping medium or bovine
collagen

Clinically infected wounds,* severe dermatitis, or an unclean wound bed

42



DRG - Apigraf® SK — Sci Practice

Pretreatment: Wound Bed Preparation

m \Wound bed preparation:
— Overall management of a wound to stimulate
healing
m Debridement is not a single event:
— Initial phase
— Maintenance phase

m Necrotic burden:
— Necrotic tissue + excessive wound exudate

m Cellular burden of phenotypically altered cells need
to be removed

Falanga V. Wounds. 2002;14(2):47-57.

Pretreatment: Wound Bed Preparation

Emerging Concepts:

Wound bed preparation may be defined as the overall management of a wound to stimulate
healing or to enhance the efficacy of additional therapies

Wound bed preparation must be differentiated from debridement alone. Debridement is not
a single event but a continuum of care. Initial phase consisting of a sharp debridement with
maintaining that wound bed with either enzymatic or mechanical techniques

The term necrotic burden refers to both necrotic tissue and wound exudate, thus inhibiting
the proliferation and function of normal cellular activity. Wound exudate contains proteases
that can break down extracellular matrix proteins

An important step in the wound bed preparation is the removal of senescent cells that are
phenotypically altered (cellular burden)
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CLINICAL SIGNS OF WOUND HEALING
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contraction

7
epithelialization
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Apligraf® Treatment Summary ()

m Wound bed preparation
— Debride wound, remove or improve
the pathophysiologic factors,
decrease bacterial burden

m  Meshing or fenestration
— Remove from tray with
cotton applicator

— Mesh or fenestrate with #10 or
#15 blade

® Apply
— Place dermal side down over wound,

keep in place with bolster dressing,
steri-strips, skin glue

Apligraf® Treatment Summary (1)
Prepare

Apligraf should be used with good wound care including off-loading and comprehensive
diabetes management

Apligraf should be applied to a clean granulating wound bed. Wound should receive a
sterile scrub, saline rinse, and be debrided of fibrotic and necrotic material. Debridement
should extend to healthy, viable, bleeding tissue

Apply
Apply Apligraf immediately after removing from packaging

Apligraf is packaged dermal (glossier) layer down, epidermal (matte) layer up. Keep track
of product orientation after removing Apligraf from the storage dish; the dermal layer must
be placed in direct contact with the wound bed

Loosen Apligraf from the storage dish with sterile gloves and/or sterile forceps

Be sure not to pierce or remove the polycarbonate membrane supporting Apligraf in the
storage dish

Apligraf can be held in place by bolstering. Other anchoring techniques such as suturing,
skin glue, or Steri-Strips® may also be used at the physician’s discretion
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Apligraf® Treatment Summary (ll)

— Apply primary non-adherent :
dressing. Use bolster to keep
Apligraf in place. Apply an
absorbent secondary dressing.
Keep all in place with cotton wrap

m Specific considerations

— Venous ulcers: compression
bandage

— Diabetic ulcers: off-loading

m Weekly follow-up. May want see the
patient 5-7 days after application

Apligraf® Treatment Summary (I1)
Dress

Cover Apligraf with a nonadherent primary dressing (eg, Adaptic® [Johnson & Johnson
Medical], Mepitel® [Mélnlycke] Xeroform® [Kendall], Tegapore® [3M Health Care]), then
apply and secure a secondary dressing

Secondary dressings (eg, SurePress® [Conva Tec], Kling® [Johnson & Johnson
Medical] cotton wrap) should be changed 5 to 7 days after initial application. The
primary dressing should be left in place for 7 to 14 days. Removing the primary
dressing too early may strip Apligraf away from the wound; subsequently, dressings
may be changed once a week or at the discretion of the physician

Considerations

The patient should be placed in an appropriate off-loading device (at the physician’s
discretion). Failure to off-load causes ongoing mechanical trauma, which may prevent
wound healing

Follow-up

The application site should be inspected after the primary dressing is removed. Apligraf
appearance may vary from patient to patient
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Use of Advanced Technology in
Wound Healing

Initial healing rates (at 4 weeks)
predict overall healing rates

Initial healing rates of >0.1 cm/wk
correlate with healing

Rapid identification of patients

who are unlikely to respond to

conventional care will allow for '*% e i
earlier interventions with ' WHll-SoRm
advanced therapies

Falanga V, Moneta G. Vasc Surg. 1999; 33:197-210.
Falanga V, Sabolinski ML. Wounds. 2000; 12:42A-46A.
Sheehan P, et al. Diabetes Care. 2003;26(8):1879-1882.

Use of Advanced Technology in Wound Healing
Initial healing rates (at 4 weeks) predict overall healing rates
Initial healing rates of >0.1 cm/wk correlate with healing

Rapid identification of patients who are unlikely to respond to conventional care will allow
for earlier interventions with advanced therapies
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Use of Advanced Technology in
Wound Healing

Look for and Measure the Healing Rate Within the First 4 Weeks of
Therapy to Decide on Alternate Approaches

Good Wound Care

Period of Observation

1
Healing at 4 Weeks

= Educate patient about m Consider adjuvant care

— Off-loading m Reassess wound for infection;
check for circulation
and compliance

Advanced Therapies

— Edema control
= Provide regular follow-up

Use of Advanced Technology in Wound Healing

The above flow chart is a simple schematic on when to use advanced therapies. Data
supports key time points (4-6 weeks) as an appropriate time to add advanced therapies to
good wound care

The data continues to evolve on the timing and triggering factors, however the 4 week time
point has been evaluated in several studies
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Healing Expectations of
Apligraf® in Venous Leg Ulcers

m 32-year-old man
m | ateral VLU of 4 months’ duration

Prior to 5 Days 9 Weeks 6 Months

Application Application of Treatment of Treatment of Treatment

m Pink

eepithelia

f fibrinous

Data on file, Organogenesis Inc., Canton, MA.

Healing Expectations of Apligraf® in Venous Leg Ulcers

Unlike autografts, which carry the melanocytic makeup and resulting pigment match of
their donor site, Apligraf does not contain melanocytes. The repigmentation observed after
treatment with Apligraf occurs from ingrowth of the patient’s own melanocytes
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Healing Expectations of
Apligraf® in Venous Leg Ulcers

m 77-year-old male
m Posterior VLU of 4 months’ duration

Prior to 2 Weeks 3 Weeks 6 Months
Application of Treatment of Treatment of Treatment

m Clean wound m The Apligraf has a m Wound almost fully m Wound healed
m Bleeding, debrided clear cellophane-like closed

margins appearance m Reepithelialzation
m No evidence of u [f probed, the surface almost complete
infection will crease and ripple,
demonstrating the
presence of Apligraf

Data on file, Organogenesis Inc., Canton, MA.

Healing Expectations of Apligraf® in Venous Leg Ulcers

Living fibroblasts and keratinocytes become an integral part of the healing site. Growth
factors and cytokines present in normal wound healing have also been detected in Apligraf
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Healing Expectations of
Apligraf® in Diabetic Foot Ulcers

m 651-year-old female
m Plantar DFU of 1 year’s duration along prior amputation site
m Failed treatment included Regranex® and hyperbaric oxygen

Prior to 4 Weeks 8 Weeks
Application Application of Treatment of Treatment

m No evidence of m Done under local m Yellow gelatinous m YWound closed
infection anesthesia substance along

m Granulation m Apligraf was surface
tissue present fenestrated and m No evidence of
sutured infection

Courtesy of M Menendez, MD.

Healing Expectations of Apligraf® in Diabetic Foot Ulcers

The yellow substance is attributed to hydrated stratum corneum. Do not mistake this for pus
or fibrinous exudate. Wiping or debriding the wound may remove beneficial keratinocytes
and fibroblasts in which cytokines and growth factors have been detected. If signs of
infection, such as surrounding redness and fever, do occur, the infection should be worked

up and treated appropriately
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Healing Expectations of
Apligraf® in Diabetic Foot Ulcers

m 52-year-cld male
m Plantar DFU of 25 years’ duration

Prior to 1 Week 3 Weeks 8 Weeks
Application of Treatment of Treatment of Treatment

m Clean wound m Areas with thin layer m Wound closing m \f¥ound closed
m Macerated skin of pale yellow substance m Further
edges (hydrated stratum corneum)  reepithelialization
m No evidence of m No evidence of infection present
infection m Reepithelialization starting = More prominent
at wound periphery granulation tissue
mIslands of granulation
tissue present

Courtesy of J Bernard, DPM.

Healing Expectations of Apligraf® in Diabetic Foot Ulcers

Prior to Apligraf application the wound has a clean appearance, with mild maceration
surrounding the wound edges, that could have been further debrided. There were no clinical
signs of infection

Following Apligraf application post 1 week, there areas with a thin layer of hydrated
stratum corneum appears. There are no sign of infection and reepithelialization is starting at
the wound margin and islands of granulation tissue are present

At 3 weeks post Apligraf application the wound has significantly reduced in size with
additional granulation tissue present

At 8 weeks the wound has completely closed
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Apligraf®: Evidenced-Based
Bioactive Wound Healing

m Two of the largest wound healing clinical trials
ever conducted

m Only bioactive wound healing product approved for
two major indications (venous leg ulcers and
diabetic foot ulcers)

m Extensive phase |V trial data

m >80,000 Clinical Applications in the United States,
6 years in routine clinical use

® Numerous peer-reviewed publications

Apligraf®: Evidence-Based Bioactive Wound Healing

Apligraf is the only bioactive wound healing product FDA approved for both venous leg
ulcers and diabetic foot ulcers. The FDA approved Apligraf in 1998 for venous leg ulcers
based on the pivotal trial data of 240 patients with venous leg ulcers. In 2000 Apligraf was
approved for diabetic foot ulcers based on the clinical trail evaluating 208 patients

There have been numerous late phase trials with Apligraf conducted in the United States
and Europe

Currently greater the 80,000 clinical applications in the United States and Apligraf has been
utilized in 6 years of clinical practice

There has been greater than 150 peer-reviewed publications on Apligraf
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Chronic Wounds
Venous Leg Ulcers
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Venous Leg Ulcer Trial

A Multicenter, Randomized, Parallel-Group,
Controlled Clinical Trial of Apligraf® in the
Treatment of Venous Leg Ulcers

Study objectives

m Compare efficacy of Apligraf plus compression
therapy vs standard compression (active control)

m Evaluate
— Apligraf efficacy over a 6-month period
— Apligraf safety over a 12-month period

Falanga V, et al. Arch Dennafol. 1998;134:293-300.

Venous Leg Ulcer Trialt

A Multicenter, Randomized, Parallel-Group, Controlled Clinical Trial of
Apligraf ® in the Treatment of Venous Leg Ulcers

This prospective study compared Apligraf plus compression therapy with active control
(standard multilayer compression therapy with Unna’s boot). This pivotal trial is the first
large-scale study to evaluate Apligraf for wound healing and is the largest prospective,
randomized, controlled venous leg ulcer trial performed to date

The study involved 297 patients aged 18 to 85 years with venous leg ulcers secondary to
venous insufficiency that had been open for at least one month and that had failed previous
treatment

240 patients were evaluated for efficacy over a 6-month period: twice during the first week,
weekly for the next 7 weeks, at month 3, and at month 6

Safety evaluations were conducted for 297 patients over a 6-month period in parallel with
efficacy evaluations followed by an additional 6 months for follow-up!

Patients with severe arterial insufficiency, diagnosed by an ankle-brachial index of 0.65 or
less, or other medical conditions known to impair wound healing, such as uncontrolled
diabetes, were excluded from the study
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Combination Compression Systems

Short-Stretch Plus Multi-Layered
Elastic Bandage Bandaging Systems

Combination Compression Systems

Images above represent 2 types of compression systems: short stretch + elastic bandage and
a multilayer compression bandaging system

Compression therapy, achieved using a variety of techniques, including gradient elastic
stockings, paste gauze bandages, multilayer elastic wraps/bandages, or pneumatic pumps,
continues to represent a primary treatment option for chronic venous ulcers
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Venous Leg Ulcer Trial
Patient Randomization

) %

Apligraf® Treatment Arm Active Control Arm

Apligraf and Compression
Compression Therapy Therapy Alcne

¥ ¥

Nonadherent primary dressing Nonadherent primary dressing

¥ A
Secondary-gauze pressure bolster Secondary-gauze pressure
bolster

R ¥
Zinc oxide—impregnated paste
¥ bandage (Unna's boot)

Self-adherent elastic bandage Self-adherent elastic bandage
Falanga V, et al. Arch Denmnatol. 1998;134:293-300.

Venous Leg Ulcer Trial Patient Randomization

Patients were randomly assigned to receive either Apligraf plus compression therapy or
active control therapy consisting of stan-dard compression therapy alone (Unna's boot)

In the Apligraf treatment group, Apligraf was placed directly on the ulcer site, followed by
a 3-layer compression wrap consisting of

A nonadherent primary dressing (Tegapore®, 3M Health Care, or Adaptic®, Johnson
and Johnson Medical)

A secondary gauze cloth pressure bolster

A self-adherent elastic bandage (A zinc oxide—impregnated paste bandage was not
applied)

In the active control group, patients received standard multilayer compression therapy
con-sisting of

A nonadherent primary dressing (Tegapore or Adaptic)
An overlay with a gauze pressure bolster
A zinc oxide—impregnated paste bandage (Unna's boot)

A self-adherent elastic bandage
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Progression of Healing in a Venous Ulcer After

Extensive Debridement and Apligraf Treatment

D

Example of Apligraf® Healing a Venous Leg Ulcer

Following the basic tenets of wound care for this venous leg ulcer, Apligraf demonstrated
significant healing
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Efficacy of Apligraf®
in the Treatment of Venous Leg Ulcers

All Patients Achieving 100% Closure

m Control (n=110)
m Apligraf (n=130)
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Apligraf vs Compression Therapy
By 24 weeks F=.022.
Falanga V, et al. Arch Denmnatol. 1998;134:293-300.

Efficacy of Apligraf® in the Treatment of Venous Leg Ulcers

Apligraf plus compression therapy was more effective in achieving complete wound closure
by week 24 (57% vs 40%, P =.022*) than compression therapy alone!

In patients with ulcers >1 year's duration (n=120), Apligraf plus compression therapy was
more than twice as effective in achieving complete wound closure by week 24 (47% vs
19%, P=.002).2 These data compare with 66% vs 73% (Apligraf vs control), P =.434, for
patients with ulcers <1 year's duration (n= 120)
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Efficacy of Apligraf® In Patients With
Venous Leg Ulcers >1 Year’s Duration

m Control (n=48)
| Apligraf (n=72)

—
=T
= 5
n O
£=
L5
=17}
S
oo
20

4 Weeks 8 Weeks 12 Weeks 24 Weeks

Falanga V. Sabolinski M. Wound Repair Regen. 1999;7:201-207.

Efficacy of Apligraf® In Patients With Venous Leg Ulcers
>1 Year’s Duration

In the clinical trial, Apligraf was proven to be beneficial in patients with ulcers of greater
than 1 year's duration

A total of 120 patients had wounds that were of greater than 1 years duration
(72 in the Apligraf group, 48 in the active control group). Of those, significantly more
patients treated with Apligraf achieved complete wound closure at

6 weeks, 8 weeks, 12 weeks, and 6 months than did active control patients (P=.048, P ~ 008,
P=.001, and P =.002, respectively)
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Apligraf® Venous Leg Ulcer
Pivotal Trial

Summary

m Compared to standard compression therapy in ulcers
with duration =1 year, Apligraf therapy was:

— At 8 weeks: Three times more effective (32% vs
10%) for frequency of complete closure*

— At 6 months: More than twice as effective for
frequency of complete closuret

— At all times: Superior to active control for time to
complete wound closuret

*Fisher's exact test, P=.008.
TLogistic regression: odds ratio = 2.01, F=.0021.
tCox proportional hazards regression analysis: risk ratio = 1.66, F=.0075.

Falanga V, et al. Wound Repair Regen. 1999;7:201-207. Falanga V, et al. Arch Denmnatol.
1998;134:293-300.

Apligraf® Venous Leg Ulcer Pivotal Trial

Apligraf was more than twice as effective in achieving wound closure at 6 months than was
standard compression therapy alone in patients with hard-to-heal ulcers

Apligraf was 3 times more effective in achieving wound closure at 8 weeks when compared
with standard compression therapy alone in patients with hard-to-heal ulcers

For patients with hard-to-heal ulcers of greater than 1 year’s duration, Apligraf treatment
was superior to active control for time to complete wound closure
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Apligraf® Evidence-based Healing:
Multiple Clinical Trials in Venous Leg Ulcers

Archives Dermatology. 1998;134:293-300.
Wound Rep Regen. 1999,7.201-207.

Ostomy Wound Management. 1999;45:34-43.
Journal Dermatology. 1998;25:812-817.
Journal Vasc Nursing. 1998;16:11-15.
Journal Foot & Ankle Surg. 1998;37.392-24.
Archives Dermatology. 2002;138:1079-1081.
Journal of Wound Care. 2002;11:182-183.
Dermatologic Surg. 2002;28:81-2.
Dermatologic Surg. 2001;27:915-919.

Apligraf® Evidence-based Healing:
Multiple Clinical Trials in Venous Leg Ulcers

Listed above a peer-reviewed publication in which Apligraf demonstrated effective healing
in patients with venous leg ulcers
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Chronic Wounds
Diabetic Foot Ulcers

Chronic Wounds
Diabetic Foot Ulcers
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Diabetic Foot Ulcer
Study Design

A prospective, randomized, controlled study comparing Apligraf®
plus conventional therapy (debridement, saline dressings, and
total off-loading) to conventional therapy alone

Patient m 208 patients enrolled with diabetic foot ulcers
Demographics — 67 with type 1 diabetes; 139 with type 2 diabetes;
2 not specified
Study excluded patients who exhibited rapid healing
(>30% closure: from day -7 to day 0)

Ulcer m All patients had ulcers on the plantar surface of the foot

Characteristics | g [fean ulcer size 2.97 cm2 and 2.83 cm2 in the Apligraf
and Control group, respectively

Mean duration: 12 months in the Apligraf group and
11 months in the Control group

Off-Loading All patients used either crutches or a wheelchair for the first
6 weeks, followed by customized pressure-relieving footwear
for at least 4 weeks postclosure

Veves A et al. Diabetes Care. 2001:24:290-5.

Diabetic Foot Ulcer Study Design

A Multicenter, Prospective, Randomized, Controlled Clinical Trial of
Apligraf ® in the Treatment of Diabetic Foot Ulcers

Demographic data were comparable between Apligraf and control groups with no
significant differences

All patients were instructed to avoid weight-bearing on the affected foot throughout the
duration of the study. During the first 6 weeks, patients were instructed to use crutches or a
wheelchair. All patients received customized tridensity sandals at the initiation of the study
and wore them throughout the study, or for a minimum of

4 weeks after the ulcer achieved complete wound closure

Patient Enrollment

A total of 24 sites participated in the trial. 277 patients were randomized during die
screening visit but 69 were disqualified when they were seen a week later because they did
not fulfill the inclusion/exclusion criteria

The 208 patients who were enrolled into die treatment phase were randomized
to receive Apligraf treatment (112 patients) and control (standard care) treatment (96
patients)

Patient demographics and baseline characteristics were comparable between groups

Mean baseline ulcer area was 3.0 cm? for the Apligraf group and 2.8 cm? for the control
group

Mean duration of study ulcer was 12 months for the Apligraf group and 11 months for the
control group
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Diabetic Ulcer Healed With Apligraf’

Example of Apligraf® Healing a Diabetic Foot Ulcer

Following the basic tenets of wound care for this diabetic foot ulcer, Apligraf demonstrated
significant healing
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Efficacy of Apligraf®in
Diabetic Foot Ulcers

Incidence % of Complete Wound Closure Over Time {N=208)

H Control
B Apligraf
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Time in Study

Estimated frequency of complete wound closure as a function of time (Kaplan-Meier)
{treated population n=208}.

By 12 weeks P=0.0026.
Veves A et al. Diabetes Care. 2001:24:290-5.

Efficacy of Apligraf® in Diabetic Foot Ulcers

Complete wound closure of the study ulcer was defined as 100% epithelialization with an
absence of drainage. Epithelialization was defined as a thin layer of epithelium visible on
the wound surface

Evaluations were performed weekly for the first 12 weeks, with follow-up visits at 4, 5, and
6 months

By 12 weeks of treatment, 56% (63/112) of diabetic foot ulcers (DFUs) treated with
Apligraf plus conventional therapy (debridement, saline dressings, total off-loading) were
100% closed, compared to 39% (36/96) of ulcers treated with conventional therapy alone (P
=.0026)

Estimated frequency of complete DFU wound closure as a function of time by Kaplan-
Meier analysis
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Proven to Promote Rapid Closure
of Diabetic Foot Ulcers

Median Time to 100% Wound Closure

Apligraf®
(h=112)

Conventional
Therapy (n=96)

20 40 60

P=0026. Days to Closure

Veves A et al. Diabetes Care. 2001:24:290-5.

Proven to Promote Rapid Closure of Diabetic Foot Ulcers

Median time to 100% wound closure

The median time to 100% wound closure was 65 days for diabetic foot ulcers treated with
Apligraf plus conventional therapy compared to 90 days for ulcers treated with conventional

therapy alone (P =.0026)
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Lower Frequency of Amputation

Frequency of Amputation/Resection
of the Study Limb

F<.05

m Conventional therapy alone
(debridement, saline dressings,

total off-loading) [n=96]
B Apligraf (n=112)

6.3%

% of Patients

P<.05.
Veves A etal. Diabetes Care. 2001:24:290-5.

Apligraf® — Lower Frequency of Amputation

Apligraf treated patients required significantly fewer amputations/resections of the study
limb. (6.3% vs 15.6%) (P<.05) compared to patients treated with conventional therapy at 6

months
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Apligraf® Evidence-based Healing:
Multiple Clinical Trials in Diabetic Foot Ulcers

Diabetes Care. 2001:24:290-5.

Surg Tech Inter. 2003;11:23-31.

Surg Tech Inter. 2003;11:85-92.

Surg Tech Inter. 2003;11:161-167.
Archives of Surgery. 2000;235:627-634.
Bio Drugs. 2002; 16:439-455.

Apligraf® Evidence-based Healing: Multiple Clinical Trials in
Diabetic Foot Ulcers

Listed above a peer-reviewed publication in which Apligraf demonstrated effective healing
in patients with diabetic foot ulcers
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Apligraf

Re-engineered human living skin equivalent.

It functions as a pharmaceutical - a drug packaged in a living vehicle.
It stimulates repair in chaotic or retarded wounds.

Treated wounds have a predictable response of 4-6 weeks duration.

“Official” indications for venous & diabetic ulcers, supported by large studies.
Medical indications for any chronic and pathological wound.

Its use must be preceded and accompanied by comprehensive good wound care.

Statistical therapeutics, and the economics of any given wound and patient.
Early use appropriate.

O
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Apligraf® Summary

Only Apligraf is FDA-approved for both venous leg
ulcers and diabetic foot ulcers

Closes more diabetic foot ulcers faster than
conventional therapy alone

More than twice as effective as compression therapy
alone in long-standing venous ulcers

Lower incidence of osteomyelitis at the study ulcer site
and lower frequency of amputation of the study limb

Easy to incorporate into practice
Positive reimbursement in all settings

Well tolerated in over 80,000 patient applications

Apligraf® Summary

Only Apligraf is FDA-approved for both venous leg ulcers and diabetic foot ulcers
Closes more diabetic foot ulcers faster than conventional therapy alone

More than twice as effective as compression therapy alone in long-standing venous ulcers

Lower incidence of osteomyelitis at the study ulcer site and lower frequency of amputation
of the study limb

Easy to incorporate into practice
Positive reimbursement in all settings

Well tolerated in over 80,000 patient applications in the United States
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CURING WOUNDS THAT CANNOT BE FIXED BY SURGERY

CHRONIC AND PATHOLOGICAL WOUNDS
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Manufactured and Distributed by Organogenesis
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