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SKIN- BURNS AND CHRONIC WOUNDS, A
CLINICAL PERSPECTIVE

SKIN....... Largest organ requiring functional restoration

BURNS........ Major cause of injury to skin CHRONIC “SKIN” Wounds......... Small in size
loss of function but Consume large health care resources

life threatening

1 CLINICAL PERSPECTIVE

Need skin to replace skin
Biological /Synthetic

Need to promote healing
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facility



CHALLENGES

Major Burns resulting in : '

loss of almost whole of
the skin

More burn victims
are being saved
- complex burn
deformities
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MEEK Technology (Skin micrografting)
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TISSUE EXPANSION
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AirXpanders /AeroForm patient-controlled
tissue expander

Outer silicone shell
with inner gas barrier

Indicator lights TISSUE EXPANDER

.\\\

Single button actuation Antenna "\

DOSAGE CONTROLLER

Carbon dioxide reservoir and valve



PARADIGM SHIFT IN RECONSTRUCTIVE
SURGERY

Donor area for _
Cell Lines

skin graft is often Keratinocytes
. . g : : -Fibroblasts
limited. -Stem cells

Cell
seeding

Pain, infection and
scarring of the

donor site is not . |
Ti ' d ski T—
uncommon amm




THE MAJOR TEAM PLAYERS

Plastic surgery
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Business industry Life sciences

Engineering Physicist/Chemist
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TISSUE- ENGINEERED SKIN
SUBSTITUTES



Epidermis
Dermis

Layer to be substituted Compound

SKIN SUBSTITUTES Durability Temporary
Permanent

Biological
Product origin Biosynthetic
Synthetic




CHARACTERISTICS OF IDEAL SKIN SU BSTITUTE%;“}

Composition comparable to the skin .... Presence of dermal and epidermal AR SR
components
Resistance to shear.....CEA

Tolerant to Hypoxia

Resistance to infection

Low antigenicity..... Xenograft/Allograft

Dermoinductive/Dermoconductive

Cost effective/cheap

Broad availability

Easy to store and Transport



CURRENT STATUS OF TISSUE ENGINEERED
SKIN SUBSTITUTES

UNIVERSAL SKIN SUBSTITUTE




A DRESSING MUST POSSESS SPECIFIC ATTRIBUTES .
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Improve wound reepithelialization WD BRI
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in burn wounds and durable

Chronic wounds

Proangiogenic Contracture release thick

dermal component




Development of pro-angiogenic wound dressings by incorporation of 2-deoxy-

D-ribose into clinically used cotton fibres and wax-coated cotton fibres
D
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Macro-vasculature
Macro-vasculature

Promote angiogenesis Promote angiogenesis



Thyroxine impregnated chitosan-based dressings stimulate
angiogenesis and support fast wounds healing in rats: Potential
clinical candidates
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Chitosan/Thyroxine Hydrogel SEM analysis CS Hydrogel Chitosan/Thyroxine Hydrogel

CS Hydrogel

Day 11 Day 14

Animal trials Histology Studies



Discolouration and scarring
remains a problem

Regeneration of hair
sebaceous and sweat
remains an elusive goal.

follicles
glands




Way Forward
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Normal Skin

Injured Skin Collagen
Stem Cells ¢ Hyaluronic Acid

Q’ ¢ Fibrin
* Chitosan
¢ Acellular Matrix
*  Synthetic
Biodegradable

Injured Skin with Cell- Polymers
-~ Seeded Scaffold

Cell-Seeded Scaffold

. Regenerated Skin

Stem cell-based therapies are becoming a standard of care in
the surgical and nonsurgical approach to wound care.
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Unfiltered Nanofat Injections Rejuvenate Postburn
Scars of Face

Saadia Jan;Muhammad Bashir;Farid Khan;Zohaib Hidayat;Hamid Ansari;Muhammad Sohail;Afzaal Bajwa;Hussan
Shami;Asif Hanif;Faiza Aziz;Mahmood Choudhery;

+ Author Information

57 s

MAYO BURN & PLASTIC
SURGERY CENTRE

KING EDWARD MEDICAL UNIVERSITY



?:‘\ﬂ:

e

57 s

MAYO BURN & PLASTIC
SURGERY CENTRE

KING EDWARD MEDICAL UNIVERSITY

| m not ashamed of my scars; | m ashamed
of the world for not understanding
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