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FABRICATION OF TISSUE ENGINEERED MYO-MUCOSAL FLAP BY GRAFTING
THE COMPLEX OF AUTOLOGOUS ORAL KERATINOCYTES AND
PLATELET RICH PLASMA (PRP) IN A RAT MODEL

Bu Kyu Lee, Jin Hyuk Hwang
Department of Oral and Maxillofacial Surgery, College of Medicine,
Ulsan University, Seoul Asan Medical Center

Backgrounds. To overcome limited amount of autogenous mucosa for the reconstruction of various mucosal defect including oral mucosal defect,
tissue engineered mucosa has been recently introduced. However, introduced conventional technique of tissue engineered mucosa still have serious
pitfalls such aslong fabrication time, fragility of the reconstructed mucosa, and complexity of the technique.

Aim of the study: To examine whether the complex of preconfluent autologous keratinocytes and autologous PRP (Platelet rich plasma) can recon-
struct oral mucosa on the muscular flap with easier and faster way compared to conventional mucosal tissue engineering technique.

Materials and methods. One day before the operation, oral mucosa (3mm in diameter) were taken and treated for extraction of oral keratinocytes
according to the routine manner. The day of operation, oral keratinocytes were prepared in the laboratory and then moved to the operating theater.
Autologous PRP was aso prepared and then mixed with oral keratinocytes just before grafting on the prepared muscular flap. After keratinocyte-PRP
complex was seated, then a sterilized rubber sheet was placed on the graft and the elevated skin flap was replaced and sutured. Biopsies were proceed-
ed at 3,5,7,14 and 21 days. Tissue samples were evaluated clinicaly, histologically, and immunohistochemically.

Results: All of the oral keratinocyte-PRP complexes were successfully grafted on the recipient sites (100%). On 3 days after the operation, 1-2 con-
tinuous epithelia layer and many inflanmatory cells were observed. On 5 days after the operation, increase of layers of keratinocyte was observed
with less inflammatory response. Thickness of the layers was gradually increased from 7 to 21 days after the operation. Cytokeratin confirms epitheli-

um in every specimen.

Conclusions: Preconfluent graft of autogenous oral keratinocytes mixed with autogenous PRP have successfully reconstructed myo-mucosal flap.
This technique could be a useful alternative for oral mucosal reconstruction in the near future.

Key words: Tissue engineering, Oral mucosa, Platelet rich plasma, Wound healing, Mucosal defect
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Fig. 1. Blood sampling via infraorbital venous plexus.

Fig. 2. Transplantation site was marked with surgical
wire stent.
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Fig. 3. Rubber drain (arrow) was applied on transpla-
ntation site.
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Fig. 4. 3 days after transplantation; a thin epithelial
layer can be observed.
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Fig. 5. 3 days after transplantanon Epithelial layer
can not clearly identified. Inflammatory cells were do
minated on the graft bed. (H-E: original magnification
40x)
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Fig. 6. 5 days after transplantation: Epithelial layer Fig. 7. 5 days after transplantation: Continuous

was thicker than that of 3 days (arrow). epithelial layer was identified. Inflammatory response
was decreased compared to that of 3 days. (H-E:
original magnification 40x)

Fig. 8. 7 days after transplantation; Epithelial layer
was thick and strong.

Fig. 9. 7 days after transplantation: three- to four-layer section of keratinocytes was found above the muscle layer.
The keratinocytes had a small square cell structure. A layer of connective tissue with fibroblasts and extracellular matrix
components was found. (H-E: original magnification 40 x (left), 100X (right))
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cytokeratin was proven in the epithelium from 1st
week onwards after transplantation (cytokeratin
original magnification 100%).

Fig. 12. 14 days after transplantation: Capillaries
(arrow) were observed within matured epithelial
layer.

e
Fig. 14. Cytokeratin 21 days after transplantation:
cytokeratin was proven in the epithelium from 3“.
week onwards after transplantation (cytokeratin
original magnification 100X ).
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Fig. 11. Laminin 7 days after transplantation: laminin
was proven in the basement membrane like stru-
ctures from 1st week onwards after transplantation
(laminin; original magnification 200 x).

Fig. 13. 21 days after transplantation, an increase of
keratinocyte lining with simultaneous formation of in
dividual cylindrical cell structures was seen. (H-E:
original magnification 100x).

Fig. 15. Laminin 21 days after transplantation:
laminin was proven in the basement membrane like
structures from 3. week onwards after transpla-
ntation (laminin: original magnification 200X )
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Fig. 16. 21 days of no transplantation: no kera-
tinocyte lining was seen. (H-E: original magnification
100%).

tinocytes only, no keratinocyte lining was seen.
(H-E: original magnification 40X ).
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Fig. 17. 21 days after transplantation of PRP only, no
keratinocyte lining was seen. (H-E: original magnific-
ation 40x).
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