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SKIN…….Largest organ requiring functional restoration

BURNS……..Major cause of injury to skin 
loss of function
life threatening

CHRONIC “SKIN” Wounds………Small in size 
but Consume large health care resources

CLINICAL PERSPECTIVE

Need skin to replace skin
Biological /Synthetic

Need to promote healing

SKIN- BURNS AND CHRONIC WOUNDS, A 
CLINICAL PERSPECTIVE

•Infection
• Water loss
• Hypothermia



Mayo Burn 
Center 

94 beded Burn and Plastic Surgery 
facility 



CHALLENGES

More burn victims
are being saved
 complex burn
deformities

Major Burns resulting in 
loss of almost whole of 
the skin 





Meshing the graft



MEEK Technology (Skin micrografting)





TISSUE EXPANSION





AirXpanders /AeroForm patient-controlled 
tissue expander



PARADIGM SHIFT IN RECONSTRUCTIVE 
SURGERY

Pain, infection and
scarring of the
donor site is not
uncommon

Donor area for
skin graft is often
limited.



Patient

Plastic surgery

Life sciences

Engineering Physicist/Chemist

Business industry

THE MAJOR TEAM PLAYERS



TISSUE- ENGINEERED SKIN
SUBSTITUTES



SKIN SUBSTITUTES

Layer to be substituted

Durability

Product origin

Epidermis
Dermis

Compound

Temporary
Permanent

Biological
Biosynthetic

Synthetic



CHARACTERISTICS OF IDEAL  SKIN SUBSTITUTE

Tolerant to Hypoxia 

Broad availability 

Composition comparable to the skin …. Presence of dermal and epidermal 
components 

Resistance to infection 

Cost effective/cheap 

Low antigenicity….. Xenograft/Allograft 

Easy to store and Transport 

Resistance to shear…..CEA

Dermoinductive/Dermoconductive



CURRENT STATUS OF TISSUE ENGINEERED 
SKIN SUBSTITUTES

UNIVERSAL SKIN SUBSTITUTE



A DRESSING MUST POSSESS SPECIFIC ATTRIBUTES
Improve wound reepithelialization

in burn wounds  and durable

Chronic wounds 
Proangiogenic Contracture release thick 

dermal component



Way forward





Discolouration and scarring 
remains a problemm

Regeneration of hair follicles
,sebaceous and sweat glands
remains an elusive goal.



Way Forward

Stem and progenitor cells
Help

normal wound healing

Stem cell–based therapies are becoming a standard of care in 
the surgical and nonsurgical approach to wound care.





MOST THINGS BREAK,
INCLUDING HEARTS. THE
LESSONS OF LIFE AMOUNT NOT
TO WISDOM, BUT TO SCAR
TISSUE AND CALLUS.

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




