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Advanced Skin Replacement
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Type of Allograft

Fresh Highly viable
Rapidity and strength of adherence
Better Infection control

High rate of angiogenesis

But difficult to obtain

Lyophilized Destroys all the cells.

Role is reduced to that of a sheet of collagen.

Glycerolized Reduced viability
without destroying all of the cellular components.
Reduces an inflammatory response

Does not hamper the desired biological effect.

Cryopreserved Maximizes the survival of cellular components
Increases the inflammatory response

,subsequent possibility of immunological rejection.
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AT 2 Category of Skin Substitutes 12

Anatomical structure
(b) epidermal
(c) dermal substitute.

Duration of the cover required as either
(a) permanent

(b) semi-permanent

(c) temporary

Type of the biomaterial required being
(a) biological

(a) autologous

(b) allogeneic

(c) xenogeneic
(b) synthetic

(a) biodegradable

(b) non-biodegradable.

The site of biomaterial reconstitution occurring
(a) in vitro in the laboratory
(b) in vivo on the patient.

Biomaterial composition can be either
(a) acellular
(b) cellular
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Dermal Skin Substitutes

Dermo-epidermal Skin Substitutes

Epidermal Skin Substitutes
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AN9197 3 Currently commercially available epidermal constructs

Cell |
Scaffold
Brand name | manufacturer Schematic representation Incorporated human cells source Scaffold material
Bioseed ™S - -
- . s
BioTissue Technologies GmbH, Ao B A o ; = f Cultured keratinocytes auto /allo  fibrin sealant
Freiburg, Germany PRV
e = -
CellSpray ™ O P —
pray oy T _...0 Non-/cultured sprayed auto / — —_
Clinical Cell Culture (C3), 0w B0 ¢ keratinocytes
Perth, Australia > Pa®a ¥
Epicell ® :
P R Jf Cultured keratinocytes auto / —
B i e
& S e
Genzyme Biosurgery,
Cambridge, MA, TISA
EpiDex™ Cultured keratinocytes from auto | — —
Modex Therapeutiques R A G s outer root sheath of scalp hair
Lausanng, Switzerland follicles
Laserskin™ or Vivoderm™ Cultured keratinocytes auto | — HAM
Fidia Advanced Biopolymers,
Padua, Italy
MySkin™ -_— . Cultured sub-confluent auto / — silicone support layer with a
[ 1 1t > > e keratinocytes specially formulated surface
CellTran Ltd, Sheffield, UK coating
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Injured area

Grafting

—
Skin biopsy

Skin specimen

v

Cell seeding/innoculation

gﬂﬁ 3 Keratinocyte culture (from Autologous Cultured

Epidermis, www.jpte.co.jp.)Dermal Skin Substitutes

v v

TunauluN1TNILLA 8921901 21al119a109 5
FUan Fariulugera19ansan1amnTia L aas e
vinnsde wnasaadandaunatdnaulineu sanslstiniu
r_g‘f r_‘l' d' > % = ! @ al
Waigelaainnismnzinazlaannung Tuudauwss anaim

Py v

e dnsnsdgnanadfaegsenay 0-50"" uazlaane
Tu nMsnziaeegs GedufionifieazeauanAIaIng
iaicd
. o T TP B N

nandanislaiietiaiamlaydwladnswmun
amailaEiefanimaunuainnisdanmzu iuafausning
Yannas and Burke™ luil a.A. 1980 a1 bovine type 1
collagen cross-linked with shark chondroitin-6-sulfate
(aGAG) unliilugaulsznauvan LaziAdLATULLAYE
—n d o vy v T
Falau warnuundndaslasassdaarznaniuay
! v, » ! ¥ PR
nannladnswmunnesanlnanislaaiulsenaui d
AaNTRANe)TY sanuunaniunuinng ludaqiiy

aguldamngneh 4"

AL
Srinagarind Med J 2013; 28 (suppl) @J

e Lf‘i‘lﬂﬁquﬁqwmm‘lunéﬁ fennulufi o
wazlafuunsaneaniian fuperlumslziedefani
naunudeiizuacy e Lﬁ@ﬁquﬁqﬁqmm:ﬁiﬂﬂqn
nedeuunauazsetlszann 3-4 dlanst aunsziuduien
mngﬁuumﬂL@?fyl,%ﬂmslmﬁmﬁ'@awﬂqﬁqm‘mxﬁ n fam‘f‘:
fanfauedlifnlvtFanan “neodermis” antuAsaen

v
o aa

Fudalauasnuazilgnoisfionilgaauuuuisadldunu

b

o

¥ A Y aa X! =<
ani‘lﬂﬂmLN@VlW]ﬁl AILIITNITUTILR @ﬂﬁyﬂ’] AR LLN@Lﬂu@IQ

(334

Sauaza98 TUNNTIN AN NTRILEAD N AN 2 (gﬂﬁ 4)
AU IANTUAAUAINANIMBINTRDNI3DN 2 AF
o 0¥ a e ¥ o X 2 o a
Mmdgnaiuazanmans lun195nENIN UL ARAHAR
~ H Y4 A 2 P X
Narandunauliae N T UABMAEY TALNITINIZIALN
Waidlagiloy (CEA) avuwilaiiiodanszu (317 5) °
ann1naaedludmlanadiuiuinela wanisuinunAne

e Silicone membrane
Undamaged epidermis

Undamaged dermis

Blood vessel ingrowth

Silicone membrane

removed

Regenerated skin

gﬂﬁ 4 Skin regeneration with dermal substitutes.

(Revised from www.integra-Is.com.)
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gﬂﬁ 5 Positive clinical outcome in a patient treated with CEA on Integra.

(a) cell sheet applied to mature Integra, (b) epithelialization by cultured cells on Integra ™
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AN9199 4 Currently commercially available dermo-epidermal constructs

Cell /
scaffold
Brand name / manufacturer Schematic representation Incorporated human cells source Scaffold material
Allograft (cadaveric)
— allo fallo native human skin with dermal

and epidermal cells

From not for profit skin banks

Am“@ Cultured keratinocytes and allo [ xeno bovine collagen (Type [)
fibroblasts
Organogenesis [nc., Canton,
Massachusetts, CA, USA
Poly Active™
¥ Cultured keratinocytes and auto | PEO/PBT
fibroblasts
HC Implants B.V., Leiden,
Netherlands
OrCel® Cultured keratinocytes and  gllo/xeno bovine collagen sponge (TypeT
fibrablasts collagen)
Ortec International, Inc., New
York, NY, USA
PEO - polyethylene oxide; PBT — polybutyliterephthalate.
Keratinocyles
Skin biopsy Cell isolation ‘w Culture of cells
—— —e
— Melanocytes
Fibroblasts
Endothelial cells
Adipocytes
Tissue Engineering Transplantation
—

.

gﬂﬁ 6 Tissue Engineer of skin substitutes

gﬂﬁ 7 Human melanocytes Qmaw&\ﬂu epidermal compart ment of engineered skin substitutes.

Supranuclear melanin caps (§nA?219)
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NN7AAIRNNIRENIN prevascularization TaeN151in adult
human dermal microvascular endothelial cells 8139811
fibrin %132 collagen hydrogels Lmzﬁzﬁﬁiﬁ?q‘ﬂﬁmﬂﬁmmi
Fonvesawden (inosculation) mngmumﬁmguﬁfam

Pasauluiiomisdsianznlaas % (517 8)

gﬂ‘ﬁ 8 Human microvascular endothelial cells%‘\nmﬂ@’m
skin biopsy,LW’]xde;m, LLﬂzﬁﬂﬂLﬁﬁﬂu dermal compart-
ment A8 engineered skin substitutes.
Lﬁuvl.c;f.zlﬁﬁmm?n;t,ﬂu capillary plexus tsznaumas

branching and lumenized microvessels.
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