SCIENTIFIC DATA SERIES
INDEX #20-02

e —
—

THERASKIN

Real Skin Wound Therapy

Quantitative Analysis
of Collagens in
TheraSkin®, Apligraf®
and Dermagraft®

Dr. Brian M. Taylor
Research Supervisor, pQuant Core Facility
Institute of Human Virology
Baltimore, MD

STUDY CONDUCTED AT UNIVERSITY
OF MARYLAND THROUGH FUNDING FROM
SKIN AND WOUND ALLOGRAFT INSTITUTE,
A WHOLLY OWNED SUBSIDIARY OF
LIFENET HEALTH, INC.

MARCH 2010



Objective

Quantify the presence of type I, 1], and IV collagens in
TheraSkin, Apligraf, and Dermagraft. (See “Note” on
choice of collagens.)

Methodology

Samples of TheraSkin, Apligraf, Dermagraft, and
human skin (assayed within 1 day of recovery) were
cut into small pieces and extracted in 0.5M acetic

acid with 1mg/mL pepsin. Samples were placed in a
shaker for 24hrs at room temperature. Samples were
then centrifuged at 2000g for 3 min. to remove large
cellular debris followed by 10,000g for 10 min. The
supernatants were recovered and stored at -80°C. The
samples were assayed for human type I collagen by

an ELISA kit from Cosmo Bio, human type IV collagen
by ELISA kit from Echelon Biosciences, and type II1
collagen by indirect ELISA with an anti-type III collagen
monoclonal antibody from Abcam. All results represent
the average of two samples.

Findings
COLLAGEN QUANTIFICATION

TheraSkin possessed ~2.5 times as much human type

I collagen as Apligraf and ~3 times that of Dermagraft,
50 times more human type III collagen than Dermagraft
with Apligraf being below the detectable limit, and
nearly 5 times more human type IV collagen than both
Apligraf and Dermagraft.

COLLAGEN TYPE I TO TYPE Ill RATIO

The ratio of type I to type III collagen for TheraSkin was
determined to be approximately the same as that of real
human skin, while the ratio for Dermagraft is 49, or 15
times that of human skin. The ratio is not determinable
for Apligraf, since type IlI levels were below the
detectable limit of the methodology.
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Discussion o
The extracellular matrix of TheraSkin

Ratio of Type I to Type III Collagen

Apligraf® Dermagraft® | Human Skin

human skin performs multiple 3.1

N/A 49 3.3

functions during wound healing
including structural support for
cells, direct cell signaling, and controlled growth
factor binding/release. The collagens are the most
abundant extracellular molecules in human skin
accounting for more than 70-80% of the dry weight?.
In human skin, types I and III account for more than
95% of total collagen and represent the two most
important collagen types in skin in relation to normal
architecture and wound healing.

TheraSkin provides more type I and type Il human
collagen than either Apligraf or Dermagraft. Of the three
products tested, TheraSkin provides a more complete
profile of human collagens, including type IV.

Furthermore, of the three biologic wound care
products tested only TheraSkin provides the proper
ratio of type I to type III collagen that is characteristic
of healthy human skin. In a healthy person, higher
collagen type Il production is evident in the early
wounding state and necessary to progression.
Overproduction of type I and elevated type I to

type Il ratios have been associated with keloids’.
Persistent treatment of skin with topical
glucocorticoids can result in a dramatic change in type
I to type Il ratios, leading to induced skin atrophy®.
These and similar studies on cardiac, muscle, eye, and
kidney tissue suggest that 1.) the presence of both
type I and type III collagen, and 2.) the proper ratio

of the two collagens, are important to the healing
proceSS.3' 4,5,6,8,9,10,11

Conclusion

Compared to Apligraf and Dermagraft, TheraSkin
provides both the largest quantity of human collagen
and the most complete profile of human collagens
characteristic of healthy human skin.

Study Notes

This study was supervised by Dr. Eran Rosines, Research
and Development Staff Scientist of LifeNet Health,

Dr. Yu Jing, Research and Development Intern of LifeNet
Health and Dr. James Clagett, Chief Scientific Officer of
LifeNet Health™.

Dermagraft® is a registered trademark of
Advanced BioHealing, Inc.

Apligraf® is a registered trademark of Organogenesis.

TheraSkin® is a registered trademark of
Soluble Systems, LLC.




Choice of collagen types studied

Collagen is the major structural protein found in

the dermis and is secreted by dermal fibroblasts

as tropocollagen. Collagen gives the skin its tensile
strength and is necessary for wound healing. Normal
human dermis is primarily composed of type I collagen
which is the most abundant collagen type in the human
body. It is present in scar tissue, the end product of
tissue repair. Type Ill is the collagen of granulation
tissue, and is produced by young fibroblasts before
type I collagen is synthesized.

Types I and III are fiber-forming collagens. Type
IV collagen is found primarily in the basal lamina
(basement membrane) and serves as part of the
filtration system in capillaries.
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