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Description of Technology 
 

Scientists and clinicians have sought technologies that can result in improved wound healing for many years. Early 

solutions to wound coverage included the use of synthetic materials, skin from other animals (xenografts) and skin 

from donor patients (allografts). Although useful as a temporary dressing, these types of grafts were quickly 

rejected by the body. In 1975, experimental techniques showed skin cells (biopsy) could be taken from a patient 

and grown in the laboratory as thin sheets (cultured epithelial autografts) before being replanted to the injured 

parts. The cells were not rejected by the body as they were essentially from the patient themselves. This process 

rapidly gained acceptance as a benchmark treatment within the burns community for severe burns. 

 

 

Tissue Engineering - General Overview 
 

Tissue engineering is the application of principles and methods of engineering and life sciences towards 

fundamental understanding of structure-function relationships in normal and pathological mammalian tissues and 

the development of biological substitutes to restore, maintain or improve tissue function.  

 

 
Advanced Medical Technology Overview 

 

As seen above, tissue engineering comes closely with stem cell therapy which is also part of the regenerative 

medicine, under a huge Advanced Medical Technology umbrella.  The representing concept has always been inter-

related and overlapping each other, as because no clear line established to separate these two entities just yet. 

This results in the term regenerative medicine often used synonymously with tissue engineering, although those 

involved in regenerative medicine place more emphasis on the use of stem cells to produce tissues. 
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As described by Scientific Committee on Medicinal Products and Medical Devices:- 

 

 
Tissue Engineering: Regenerative medicine that aim to develop biological substitutes through the use of 
cells with the supporting structures and biomolecules to restore, maintain or improve tissue function, 

thus offering patients the chance to regain a normal functioning body 
 

 

OR easier known as, 

 

 
Tissue Engineering Industry    =    Human Body ‘Spare Part’ Factory 

 

 

 

The field of tissue engineering began when knowledge about cells and how they behave were known. In 1838-

1839, Schleiden and Schwann formulated the so-called "Cell Theory" based on their microscopic findings. The 

theory dictates that cell retains a dual existence as a distinct entity and as a building block in the construction of 

organisms.  

 

It generally involves the use of a combination of cells, engineering and materials methods, and suitable 

biochemical and physio-chemical factors to improve or replace biological functions. While most definitions of 

tissue engineering cover a broad range of applications, in practice the term is closely associated with applications 

that repair or replace portions of or whole tissues (i.e., bone, cartilage, blood vessels, skin, etc.). 

 

 

 
 

General Principal of Tissue Engineering 
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Today, millions of people worldwide suffer from tissue diseases and organ failure every year, which is a challenging 

problem to the medical health personnel. Tissue engineering offers a new modality of treatment in medical field. 

With this technology, new tissue can be generated from patient’s own cells for various applications. Some of 

ongoing research on tissue engineering includes:- 

 

 Liver  — several research efforts have produced hepatic assist 

devices utilizing living hepatocytes 

 

 Pancreas — research involves using islet cells to produce and 

regulate insulin, particularly in cases of diabetes 

 

 Bladder — Wake Forest University has successfully implanted 

artificially grown bladders into seven out of approximately 20 human 

test subjects as part of a long-term experiment 

 

 Trachea – respiratory airway 

 

 Cardiomyocytes – artificial heart muscle 

 

 

“What this completely new segment of tissue engineering does to a 

patient is it gives them shorter recovery period and less traumatic 

medical treatment. Imagine a person who needs a knee replacement, 

instead of having his knee cut open and replaced by foreign object, all he will need is an injection and his kneecap 

will grow back again”. – Prof. Dato’ Dr. Ruszymah Idrus, Head of Tissue Engineering Centre, HUKM 

 

 

Tissue Engineered Skin 
 

The technology we are proposing for Anugerah Inovasi Negara relates to a method for producing tissue 

engineered skin, more specifically it relates to a method for producing autologus bilayer tissue engineered skin to 

be used for skin grafting and cell therapy for various kinds of tissue reconstruction or regenerative medicine. 

 

Tissue engineering is beginning to provide a promising means of replacing irreversible tissue loss of millions of 

individual worldwide. A tissue engineered skin is constructed from a part of a skin structure by in vitro culture of 

keratinocytes and dermal fibroblasts collected from a piece of healthy skin. It is also called an autologous tissue 

engineered skin using cells collected from a piece of patient’s own healthy skin. The tissue engineered skin can be 

applied in medical treatments for severe burns, diabetic ulcers, bedsores, treatment of scars, for reconstructive 

surgery, and so on. The tissue engineered skin is not only effective in simply covering a wounded surface but are 

also effective in secreting or supplying growth factors or the like required for wound healing. The tissue 

engineered skin also involves in the reduction of fluid loss, prevention of infections, and reduction of the area for 

potential scarring.  
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Artificial Skin vs. Human Skin 

 

Followings is a cross-section through artificial skin (left) compared to section through human skin (right). Both the 

natural and the artificial skin are made up of three layers. It shows that the artificial skin grown in-vitro might have 

quite a similar structure as the native skin, provided that the technique is viable and optimized. This is the 

underlying principle used, in order to develop a successful tissue engineered skin technology. 

 

 
 

Artificial Skin versus Human Skin 

 

 

Technology Application 
 

MyDerm™ is used mainly to replace skin loss. The skin loss can be secondary to burns, injuries, disease 

manifestations, infections, and many more. Despite the fact that MyDerm™ offers such a wide scope of 

application, we are going to focus more on the major ones, so we can roughly get the view of the MyDerm™ 

technology application.   

 

Based on our understanding, the wound / ulcer cases that are eligible to be treated by MyDerm™ procedure can 

be classified into a few categories, namely:- 

 

Chronic  Acute  

Healable Non-healing Unstable Stable 

 pressure ulcers 

 venous ulcers 

 arterial ulcers 

 vascular ulcers 

 ischemic ulcers 

 diabetic neuropathic ulcers 

 diabetic foot ulcers 

 malignancies 

 immunocompromized 

wounds 

 immunosuppressed wounds 

 wound dehiscence 

 trauma wounds 

 fire burns 

 contact burns 

 scalds 

 chemical burns 

 electrical burns 

 radiation burns 

 infected wounds 

 abrasions 

 surgical wounds 

 lacerations 

 skin tears 

 

A chronic wound is defined as a wound that does not heal in the time expected based upon the patient’s age, co-

morbidities, and wound etiology. Standard wound therapy includes cleansing and debridement of the wound, 

compression therapy such as compression stockings, elastic wraps, or orthotic compression devices, topical 

medications, nutritional support, pain control, skin grafting and other surgical interventions. 
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Skin replacement is commonly needed for those who suffered serious skin damage. For example a diabetic person 

may suffer from diabetic ulcers on his leg. Often the ulcers do not heal and could result in amputation to save 

other parts of the body from being infected. Others who would benefit immensely from this type of skin 

engineering are burn victims. These are people whose skins are lacerated due to intense heat often the result of 

being trapped in a burning building or car. Burns exert a catastrophic influence on people in terms of human life, 

suffering, disability, and financial loss. In the United States, approximately 1.4 million persons sustain burn each 

year with an estimated 54,000 to 180,000 are hospitalized. Work-related burns account for 20-25% of all serious 

burns. 

 

All the above listed cases (and many more) will drive demands for MyDerm™. In order to acquire the technology 

for application, the patients need to be seen by doctors in a medical institution, and further process will 

subsequently be outlined. The following diagram will describe more of how the technology is applied:- 

 

 
Production Flow Enabling the Technology Application 

 

It is expected that towards the end of this technology application, patients will benefit by having their wounds / 

ulcers recovered and treated. This is very significant in view of chronic non-healing ulcers, where the chance of 

recovery is usually next to nothing. With MyDerm™, this type of wound can now be salvaged, without patients 

having to undergo amputation secondary to their unsolved wounds. 

 

The followings are some of MyDerm™ success testimonials, taken from the previous pilot studies done prior to 

this submission. As we can see, MyDerm™ post-application prognosis is very good, and most of the patients 

recovered well and uneventful. 
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Degloving injury due to sugarcane compressor 

machine 

 

 

 
 

3 months after undergo MyDerm™ procedure 

 

 
 

Chronic diabetes ulcer 

 

 

 
 

Post MyDerm™ procedure 

 

 
 

Burns wound 

 

 
 

One month post MyDerm™ procedure 

 

 

Testimonials Resulted from Prior Pilot Study 
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Description of the Product 
 

MyDerm™ is basically an autologous bilayer tissue engineered human skin using HPD as biomaterial. It is a 

brilliant medical product, invented to be used as the ultimate alternative of the current gold standard of skin loss 

treatment - SSG, using the proposed technology of producing a tissue engineered human skin. 

 

 
 

MyDerm™ 

 

With ‘MyDerm™’ as the commercial product brand, the technology is about producing autologous skin substitute 

for skin grafting procedure, as described below:- 

 
Overview of MyDerm™ Technology 

 

MyDerm™ has undergone successful pilot study and therefore it is a finalized lab prototype; ready for 

commercialization. This autologous skin substitute is a natural skin substitute cultured from skin biopsy of the 

patient, and can be used to treat chronic non-healing ulcers. It involves combination of keratinocytes and 
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fibroblasts in fresh fibrin matrix to exhibit synergistic effects on the high release of growth factors within 24 hours 

to 7 days of culture, particularly TGF-1, KGF, bFGF and VEGF.  

 

 
 

The skin expressed higher level of Collagen Type III and fibronectin which are important in wound healing. The 

expression of smooth muscle actin is lower indicating less wound contraction which can result in excessive 

scarring. MyDerm™ would be the potential treatment for non-healing ulcers such as in diabetic foot ulcers, burns, 

pressure ulcers and skin disorders. It is also used for reconstructive and plastic surgery or for any other similar 

usages. Its production protocols were developed by the Tissue Engineering Center, HUKM and later by Cell Tissue 

Technology Sdn Bhd as the exclusive manufacturer. 

 

 
 

Simplified MyDerm™ Production Flow Concept 

 

MyDerm™ has the features of native human skin which consists of both epidermis (keratinocytes layer) and dermis 

(fibroblast layer). This cultured reconstructive skin or a tissue engineered skin is also invented through the 

technique of producing bilayer human skin, cultured from a small sample of patient akin by mixing it with Human 

Plasma Derivatives (HPD). The overall culture process will take only two to three weeks. We only need to take 

about 3cm
2
 of skin from a patient and within two to three weeks it will be grown into a 100cm

2
 of skin for the 

patient. 

 

Advantages of MyDerm™:- 

 

1. HPD biomaterial is an autologous biomaterial and unlikely to cause any rejection or immunological 

reaction as compared to animal based biomaterial 

2. Able to close large ulcer without harvesting big donor area (as compared to old method of SSG) 

3. The full thickness and bilayer quality is very much comparable to native skin since it consists of both 

epidermis and dermis 

4. The skin can be preserved and re-cultured multiple times for recurrent ulcer 

5. Results in better healing and promotes granulation tissue for recalcitrant ulcer  

Keratinocytes + 
fibrin matrix
Fibroblasts + 
fibrin matrix

Keratinocytes + 
fibrin matrix
Fibroblasts + 
fibrin matrix
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6. HPD is biodegradable and environmental friendly 

7. The engineered skin can be cultured at any thickness and any size 

8. Able to restore the barrier function of damaged or burned skin (prevent infection and reduce 

evaporation) 

9. Able to secrete growth factors, enzymes and biochemical to mimic the physiological activity of skin 

 

 
“What fully autologous skin engineering really means is that the source of the skin is taken from a patient, 
grown to bigger size in the lab and then transplanted back to the same patient. There is no risk of rejection of 
the skin since it originates from the patient’s own body and not someone else’s or from an artificial material”. – 
Dr. Khairul Idzwan Baharin, CEO, Cell Tissue Technology Sdn Bhd 
 

 

Looking at all these advantages of MyDerm™, one may just come up with questions, “Does it matter? Why is it so 

important anyway?” 

 

True enough, based on all of MyDerm™’s superb product characteristics, we can somehow enable it to be 

perceived as what is known as an ‘ideal skin substitute’. But towards ensuring a commercial success, the product 

must be of a high value that can offer solutions and solve problems and pain; not just depends on ‘perfect product’ 

buzz. 

 

Therefore, we have listed some of MyDerm™ product advantages, together with its significance, so we can further 

see the importance of MyDerm™ as an ultimate alternative procedure for wound management and care. 

 

Product Advantages Significance 
Autologous No risk of rejection; independent on immunosuppressive 

drugs post-operatively 

Bilayer (epidermis and dermis) Provides full thickness skin layer that maximally mimic 
the natural skin for faster adaptation, recovery and 
better cosmesis 

HPD biomaterial Contain patient’s own biochemicals to ensure skin 
physiological function preserved 

Large skin coverage area Practical when handling severe / major skin loss, so 
patient will have better care even on major skin defect 
cases 

Fast healing, good cosmesis Less handling cost, duration and energy spent on wound 
care therefore increase patient’s quality of life 

Biodegradable Not harmful to environment and its living animals since 
no contagious chemicals used; no animal sacrificed for 
skin production 

Associated with growth factors, bio and physio-
chemicals 

Fasten up recovery process, since the skin is supplied 
with its physiological environment, almost like original 
skin 

Modifiable size and thickness Flexibility that’s important while dealing with patient 
who needs larger or different skin thickness. 
Customizable according to patient ensure easier, optimal 
and efficient application 

Replace full skin function All biological function of a skin is fulfilled by the product 
which is excellent to ensure optimal wound recovery 

Minimal post-operative complication Post-operative complications can be of a highly 
significant problem for patient; it is best if it could be 
minimized – less infection risk, less pain, less scarring 
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Able to be preserved and re-cultured In case if the patient needs more skin, the existing 
cultured skin can always be re-culture so patient don’t 
need to undergo same biopsy procedure again 

Full thickness Ensure better cosmesis and faster recovery. Skin will be 
more strong in structure and reduced risk of graft loss 

No rejection risk Important to ensure patient do not suffer of rejection 
complications, on top of its existing wound problem. Full 
blown rejection might be a major medical problem 

Mimic native skin Patient will have better prognosis as compared to 
products that’s not mimic native skin 

Easily available (not stock dependant) Skin can be cultured at anytime and any size according to 
the needs. It makes life easier not to have to depend on 
stock availability to offer treatments 

Permanent skin substitute Temporary skin substitute is very troublesome and 
costly, since patient need to replace it every other time; 
thus will affect the recovery process 

 

From the table above, we can see how MyDerm™’s product advantages can give rise to numerous benefits that 

solve so much problems and difficulties. These are the strength that will further drive MyDerm™ forward to ensure 

a remarkable commercial success. 

 

Competing Technologies 

For this section, we will look briefly into the competing technologies that has almost similar credits, but with 

different product characteristics and brands. Our comparison will involve some of the major available brands in 

the market. Some of the brands have been in the industry long enough, even during the 90’s.  

Product 

Brand 
Company Layers 

Associated 

Categories 
Uses 

MyDerm™ Cell Tissue 

Technology 

Medical 

Technology, 

Malaysia 

 Dermis-fibroblasts 
 Epidermis-

keratinocytes 
 HPD biomaterial 
 Growth factors and 

biochemicals 
 

 Autograft 
 Dermo-

epidermis 
 Cultured 

autogenous 

 Partial and full-thickness wounds 
 Pressure ulcers 
 Venous ulcers 
 Diabetic ulcers 
 Chronic vascular ulcers 
 Surgical wounds (donor sites/grafts, 

post-laser surgery) 
 Wound dehiscence 
 Trauma wounds (abrasions, 

lacerations, second-degree burns, 
and skin tears)  

 Deep or full thickness soft tissue 
defect 

 Soft tissue replacement 

Epicel Genzyme 

Tissue Repair 

Corporation 

Cambridge, MA 

Cultured autologous 

keratinocytes 

 Autograft 
 Epidermis 
 Cultured 

autogenous 

 Deep partial and full thickness burns 
> 30% TBSA 

Laserskin Fidia Advanced 

Biopolymers 

Abano Terme, 

Italy 

Cultured autologous 

keratinocytes 

 Allograft 
 Epidermis 
 Cultured 

allogenic 

 Deep partial and full thickness burns 
> 30% TBSA 

Alloderm LifeCell, 

Branchburg, NJ 

Dermis  Allograft 
 Dermis 
 Processed 

allogenic 

 Deep partial and full thickness burns 
 Soft tissue replacement 
 Suspensory materials 

Dermagraft Advanced Dexon or Vicryl seeded  Allograft  Chronic wounds 
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BioHealing Inc 

La Jolla, CA 

with neonatal fibroblast  Dermis 
 Cultured 

allogenic 

 Full thickness wounds  

Apligraft Organogenesis 

Inc, Canton MA 

 Neonatal 
keratinocytes 

 Collagen seeded with 
neonatal fibroblasts 

 Composite 
allograft 

 Dermo-
epidermis 

 Cultured 
allogenic 

 Chronic wounds 
 Excision sites 
 Used with STSG to improve function 

/ cosmesis 

Integra Integra Life 

Synthetic 

Science 

Corporation 

Rainsboro NJ 

 Silicone 
 Collagen matrix 

 Synthetic 
bilayer 

 Dermis 

 Deep or full thickness soft tissue 
defect 

 

 

Major Brands Comparison Overview 

 

To further see the competitive advantage MyDerm™ has over the other products, we will also compare each 

brand in product characteristics perspective, so we have a clear view of the superiority differentiation. These 

characteristics have been identified as the ‘must have’ elements of an ideal skin substitute. 

 
Product Brands MyDerm™ Epicel Laserskin Dermagraf Apligraf Alloderm Integra 

Characteristics 

  

LaserskinTM    

 

 
 

Autologous  
 &  

(xeno) 
     

Bilayer (epidermis and dermis)        

3D structure        

HPD biomaterial        

Large skin coverage area        

Fast healing, good cosmesis        
Associated with growth 
factors, biochemicals        

Modifiable size and thickness        

Replace full skin function        
Minimal post-operative 
complication        

Able to be preserved and re-
culture        

Biodegradable and 
environmental friendly        

Full thickness        

No rejection risk        

Mimic native skin        
Easily available (not stock 
dependant)        

Cost effective        

Permanent skin substitute        
 

Comparison of Product Characteristics among the Industrial Most Popular Brands 
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MyDerm™ Competitive Analysis 

 

As seen above, MyDerm™ is located alone on top of the diagram, as the only product that has both autologous 

and bilayer characteristic within the same product. This is to further clearing our stand that MyDerm™ is probably 

the first of its kind in the whole world, as of this submission. 

 

Sources of Funding for this Innovation 

This section is to recap the amount of funding that has been used to develop the innovation into becoming an 

outstanding technology. We can see that this project gained so much confidence and credibility that it has 

accepted much support not only locally but also internationally. To date, the project has received overall funding 

amounting around RM15 million to support its development and go-to-market effort. 

  

Title 
Amount Spent 

(RM) 

Source of 

Funding 
Started Completed 

 

Production of Bioengineered 

Skin for Replacing Skin Loss – 

Specific Research 
 

(IRPA RMK8 06-02-02-0033-EA161) 

 

252,600 

 

MOSTI - 

Intensification of 

Research in 

Priority Area 

(IRPA) 

 

2002 2005 

 

Formation of Human Cartilage 

via Tissue Engineering Method 

for Replacing Irreversible Tissue 

Lost – 

Combined Research 

223,384 

MOSTI - 

Intensification of 

Research in 

Priority Area 

(IRPA) 

 

2002 2005 
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(IRPA RMK8 0602-02-0037-EA189) 

 

 

Tissue Engineering of Human 

Tissues for Future Clinical 

Applications –  

Combined Research 

 

(06-02-02-003/BTK/ER 022) 

 

2.2 million 
MOSTI –  

Top Down Biotech 
2003 2005 

 

cGMP Pilot Plant for Kulitku – 

Tissue Engineered Skin 

 

(UKM-MTDC-BF0001-2008) 

 

6.495 million 

 

MTDC – Special 

CRDF 

 

2008 2011 

2.99 million 

 

UKM –  

Research 

University Grant 

 

Commercialization of MyDerm®  2 million MTDC 2011 2016 

Commercialization of MyDerm® 

Derivatives 
820,000 

Agensi Inivasi 

Malaysia 
2015 2016 

Prototyping of MyDerm® 

Derivatives 
150,000 

Cradle Fund Sdn 

Bhd 
2015 2016 

Commercialization of MyDerm® 

Derivatives 
60,000 Frost & Sullivan 2016 2016 

Commercialization of MyDerm® 

Derivatives 
30,000 CRDF Global 2012 2013 

Commercialization of MyDerm® 

Derivatives 
118,900 

Ministry of 

Education, 

Malaysia 

2014 2016 
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2 

Burn  Diabetic ulcer Road accident 



Introducing: MyDerm™ 

3 



4 

Clinical Translation 
 Big Animal Study 

 Proof of Concept (pilot) 

 Clinical Trial 

 Commercialization 



What’s so Special about MyDerm™? 

Autologous (patients own cells) = No 

rejection, fully patient’s own cells! 

Bilayered  

(epidermis + dermis) = Full 

skin structure! 

Mimic native skin (growth 

factors, biochemicals) = 

Function almost like 

normal skin! 

Alternative for SSG = Less 

pain, faster healing, better 

cosmesis! 

3D – HPD biomaterial 

as scaffold = Secret 

recipe for a great 

artificial skin! 

5 



Bilateral Infected Wound with Failed 

SSG 2
o
 to 15% Burns Injury 
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Brief Hx (before MyDerm
TM

) 

 14 y/o boy, from Batu Pahat 

 + underlying dyslexia since 8 y/o complicated with Major 

Depressive Disorder 

 Sustained 15% burn injury over L leg 7/12 prior to admission 

 Treated in BP Hospital as 2nd & 3rd degree burn > regular 

dressing + antibiotics, before AOR discharge for alternative 

medicine 

 + worsening wound complicated with infection 

 Seen in a private hospital -> SSG done on 18/10/14 (RM30k), 

harvested from R thigh onto L popliteal & thigh wound bed  

poor wound healing (very low uptake) 

7 



The pain… 
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On Admission 

9 



Day 0 

 Wound size: 960.0cm2 
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Day 24 

 735.5cm2 (23.7%) 

11 



Completed Treatment 

 0cm2 (100%) 
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Admission vs Discharge 
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Few Months After MyDerm  
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On the News 
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On the News 
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Since Then…. 
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Appreciation note 

From the family 



Since Then…. 
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Family’s gratitude 

For recent achievement – 

Wakil Johor Peringkat 

Kebangsaan dalam Nasyid 



Since Then…. 

19 

Aktif dalam kumpulan 

Traian Zapin peringkat 

kebangsaan 



Since Then…. 
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