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INTRODUCTION

* UNDERSTAND THE BASICS OF SKIN
SUBSTITUTES AND THEIR PURPOSE IN
ADVANCED WOUND CARE

« DEFINE THE MULTITUDE OF VERSIONS
AVAILABLE, THEIR CONSTRUCTS,
AND THEIR APPLICATIONS

+ RECOGNIZE THE ADVANTAGES AND
DISADVANTAGES OF SKIN
SUBSTITUTES BASED ON AVAILABLE
DATA AND AREAS NEEDED FOR
ADDITIONAL STUDY
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CLASSIFICATION

EARLIER SYSTEMS ASTM DAVISON-KOTLER
«  BALASUBRAMANI «  BIOSYNTHETIC «  CELLULARITY
«  KUMAR «  BIOSYNTHETICAND ANIMALBASED  « LAYERING
«  FERRERIA «  NONLIVINGTISSUE «  REPLACED PORTION
« NATHOO * HUMAN «  MATERIALS

« ANIMAL

. LIVINGANDBIOLOGIC * PERMANENCE
* MINIMAL
e CULTURED

+ CULTURED AND ANIMAL
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ACELLULAR

Human Skin Substitutes

EPIDERMIS &5 &4

el [TH] 83 &%“'}‘%‘5 DERMO-EPIDERMIS
EPIBASE® ||| . .- I .
et : o éf;' rﬁif:*
BIOLOGIC DERMAL SUBSTITUTES - " B A, Ol
MOST COMMON DERMIS - i‘?’;fig A Tﬂlﬁgrﬁ%::
PRODUCTS Craftacet” B
DermaMatrix” AL L L ] Integra® DRT
- DECELLULARIZED HUMAN SueDerm”
DERMIS Femaar g Regsne” Gecipemin)
HUMAN PLACENTAL " Demagraft® G R —
MEMBRANES Skin Layers o :

(Epidlermis, Dermis, Hypodermis)

+ ANIMALTISSUE

NATURAL SOURCES
* SIMILARTO NATIVE DERMIS

PRONE TO DEGRADATION




CELLULAR

AMNIOTIC MEMBRANE
PRODUCTS

HUMAN FIBROBLAST DERMIS
HUMAN LIVING ALLOGRAFT
AUTOLOGOUS SKIN

BIOENGINEERED TWO LAYER
SKIN (HUMAN AND ANIMAL
TISSUE)
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acellular donor dermal epidermal skin
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EPIDERMAL SUBSTITUTES
« CULTURED EPITHELIAL AUTOGRAFT

DERMAL SUBSTITUTES
MOST AREACELLULAR
BOVINE COLLAGEN SHEET -
PORCINE COLLAGEN SHEET e e
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SEM insages of skin kayers SEM images of scaffeld lnyers

DOUBLE LAYER

« SKIN GRAFT

* MOST ARECELLULAR OR
COMPOSITE

« TISSUE ENGINEERED SKIN







BRIDGE

TEMPORARY SUBSTITUTES MEANT
TO FACILITATE GRAFTING

PROVIDE PHYSIOLOGIC
CLOSURE OF DEEP DERMAL AND
FULL THICKNESS WOUNDS

MOST COMMONLY COMPOSITE
OF NATURAL ACELLULAR DERMIS
WITH SYNTHETIC SEMI-PORQOUS
EPIDERMIS

Dermis

Healthy skin

Rete ridge

Debrided wound bed

el ———————— pattial or full thickness wound
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@ Fibroblasts

14 Collagen network

-~ Blood Vessels
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Temporary Silicon Epidermis

Dermal Regeneration (B)

Template

Removal of temporary
epidermis

Application of T =4 Week
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Healthy skin Repaired skin

©)

T =18 Months

¥ Myofibroblasts
— Collagen fibers

1* step: debridement and application of DRT

(D)

2" step: application of STSG

Neodermis remodeling maturation starts after the 4™ week

0 1w 2w 3w

Exudates .

filling
Fibroblast ECM
migration synthesis

Endothelium___ Vessel
Lndothelium __

migration formation

4w

6W 3M 1I8M

6W: if the the DRT is well-vascularized the STSG take is good with

no rete ridges

3 M: the neodermis shows a thick layer of organized collagen

underneath the STSG

18 M: mature neodermis starts to replaced the DRT matrix

* Rete ridges can be observed

+ Impaired ECM organization.

« Impaired pigmentation.

« Impaired mechanical properties

+ Adnexal structures, nerve endings, elastic fibers are NOT
present.

(E)



REPLACEMENT

 PERMANENTLY ACHIEVE WOUND
GIRON V=

* MEANT TO REPLACE ALL SKIN
COMPONENTS

« MAY PROVIDE HIGHER QUALITY
SKIN REPLACEMENT THAN SPLIT
THICKNESS AUTOGRAFT




SCAFFOLD

MOST ARE ACELLULAR SINGLE
LAYER DERMIS

MOST COMMON PRODUCTS
AVAILABLE

MEANT TO FACILITATE
EPITHELIALIZATION AND PAIN
CONTROL

COMPOSED MOSTLY OF
COLLAGEN

Epidermis

S Acellular

white indicates absence of cells

op— Epidermis Collagen
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Human tissue, with cells intact DermaMatrix, with cells removed
(200X magnification) (200X magnification)






WOUND TYPES

INITIALLY INTRODUCED TO MANAGE EXTENSIVE BURNS

Normal Wound Chronic Wound
MOST COMMONLY EVALUATED CURRENTLY: DIABETIC Keratinocytes Infection  Delayed
FOOT ULCERS migration - keratinocytes :
OTHER COMMON WOUNDS INCLUDE VENOUS LEG ' IEp— Ll

ULCERS, PRESSURE ULCERS, AND ARTERIAL LEG ULCERS

.ncutrophils
Jead 0

L prolonged
inflammato

vascularisation



FAIL TO PASS THROUGH NORMAL HEALING PROCESS IN
TIMELY FASHION

REMAIN IN INFLAMMATORY PHASE

NO PROGRESSION TO PROLIFERATION AFTER 4 WEEKS
OF STANDARD THERAPY

CHRONIC WOUN

CHRONIC WOUND

* Non-migratory, hyperprolifer
* |nfection / biofilm formation
* Cellular senescence

* Decreased angiogenesis ;"l'

e Accumulation of: -

s Ny

. Persistentw
xidants

* Oxidative stress

(=]

- pro-inflammatory signals and
macrophages =

- MMPs, proteases @,
* ECM and growth factors degradation
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WHEN TO TREAT

+ STANDARD OF CARE
» DEBRIDEMENT
* MAINTAIN MOISTUREBALANCE
* PREVENTORTREATINFECTION
+ CORRECTISCHEMIA
+ COMPRESSIONFOR VENOUSHYPERTENSION
+ OFFLOADINGFOR DFUS

* INDICATIONS FOR ADDITIONAL THERAPIES
» LESS THAN 50% WOUND SIZE REDUCTION AFTER 4 WEEKS

+ 50% OR GREATER REDUCTION A STRONG PREDICTOR OF
HEALING BY 12 WEEKS




ACELLULAR DERMIS

TWO FOLD INCREASE CHANCE OF
COMPLETE HEALING INDFU'S

SHORTER TIME TO HEALIN BOTH
DFU'S AND VSU'S

STATISTICALLY SIGNIFICANT
IMPROVEMENTSNOTEDUP TO 16
WEEKS

ADV ERSE EFFECTS:
DIABETIC FOOT INFECTIONS
CELLULITIS
OSTEOMYELITIS
RECURRENCE

T

DATA FOR SOC V SUBSTITUTE

CELLULAR DERMIS ACELL V CELL DERMIS

o STATISTICALLY SIGNIFICANT » SIMILAR BENEFITREPORTED FOR
IMPROVEMENTS NOTED UP TO 12 DFU’'S HEALED UP TO 10 WEEKS
AND TEWEEKS * SIMILAR RESULTS ALSO NOTED:

«  WOUNDS HEALED ANDTIME TO .«  TIMETOHEAL

HEALIN VSU'SIMPROVED WITH 4

LAYER COMPRESSION CHANGEINSIZE

6 MONTH RECURRENCE
COMPLETE HEALING IN DFU’S
SIGNIFICANTLY FAV ORED AR APVERSEEVENTS ALSO

LESS CHANCE OF RECURRENCE



DATA FOR SUBSTITUTE V SUBSTITUTE

CELL DERMIS V CELL CELL BILAYER V CELL

BILAYER BILAYER FURTHER STUDY
o STATISTICALLY SIGNIFICANT «  NO STATISTICALLY SIGNIFICANT « LACKOFSTUDIES FOR NUMBER OF
BENEFITS NOTED IN DFU'S AT 12 DIFFERENCES NOTED FOR VSU'S AV AILABLEPRODUCTS
WEEKS INCLUDING WOUNDS
HEALEDAND T”\/\ETO HEAL * NO RECURRENCES NOTED * EA}Z\(%E\OF CL|N|CA|_|_Y RELEV ANT
«  AMPUTATION RATES
WOUND RECURRENCE
RETURN TO FUNCTION
PAIN CONTROL
EXUDATE
ODOR

*  VARIABILITY OFSOC
* RISKBIAS
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QUESTIONS?

THANK YOU FOR YOUR ATTENTION




