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¤®µª·�¥µ΅¥Â¤n¢jµ®¨ª� 

��53 
©¨·�­·��·Í�°�¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª� 

id19656234 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



 

�µ¦«¹�¬µ�¦³­·��·�¨�°�Å�Ã�Å��r�µ�Á�¨¨r�o��ÎµÁ�·� 
Ä�Á�¨¨rÅ�¤�́Ä��µ¦¨�¦·Êª¦°¥¦°��ª��µ 

EFFECTIVENESS OF ADIPOSE-DERIVED STEM CELL CYTOKINES IN 
PERIORBITAL WRINKLE 

 
­»¡·��µ��Á�¸¥¦�·¡´��r 

 
ª·�¥µ�·¡��r�̧ÊÅ�o¦́��µ¦¡·�µ¦�µ°�»¤´�·Ä®o�́�Á�}�­nª�®�¹É��°��µ¦«¹�¬µ 

�µ¤®¨´�­¼�¦�¦·��µª·�¥µ«µ­�¦¤®µ�´��·�  
­µ�µª·�µ��ª·�¥µ 

2553 
 

��³�¦¦¤�µ¦­°�ª·�¥µ�·¡��r 

 ........................................................................................................... �¦³�µ� 
  (°µ�µ¦¥r�ª¨´��r��ª·Å¨®�¬r� 

 ........................................................................................................... �¦¦¤�µ¦ 
  (�¼o�nª¥«µ­�¦µ�µ¦¥r�¡´�Ã�®�·���¦��­»¡·����¤£¼¡�¬r� 

 ........................................................................................................... �¦¦¤�µ¦ 
  (�¦��Á°�¦µ����Îµ¦»�¡º��r� 

 ........................................................................................................... �¦¦¤�µ¦ 
  (°µ�µ¦¥r��µ�µ��Á�e~¥¤¡�«r­µ��r� 

 ........................................................................................................... �¦¦¤�µ¦ 
  (°µ�µ¦¥r�¤µ«��Å¤o�¦³Á­¦·�� 

è¨·�­·��·Í�°�¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª� 



 

 

 (3) 

�·��·�¦¦¤�¦³�µ« 

ª·�¥µ�·¡��r��´��̧Ê­ÎµÁ¦È�­¤�¼¦�rÅ�o�oª¥�ªµ¤�nª¥Á®¨º°Â¨³Å�o¦́��ÎµÂ�³�Îµ°¥nµ��̧¥·É��µ�
��µ�µ¦¥r®¨µ¥�nµ� �¼oª·�́¥�°�¦µ��°�¡¦³�»� °µ�µ¦¥r�µ�µ�Á�e~¥¤¡�«r­µ��r °µ�µ¦¥r�¸É�¦¹�¬µ
®¨´� �¸ÉÅ�oÄ®o�Îµ�¦¹�¬µÂ¨³Â�³�Îµª·�¸�µ¦«¹�¬µÄ��¦́Ê��̧Ê°¥nµ�Ä�¨o�·� ¦ª¤�¹�Â�³�Îµ�o°¤¼¨�nµ� Ç �¸É
Á�}��¦³Ã¥��r�n°�µ¦ª·�́¥¤µ�¨°���¦µ��°�¡¦³�»� �¼o�nª¥«µ­�¦µ�µ¦¥r ¡´�Ã�®�·���¦.�­»¡·��
�¤£¼¡�¬r Â¨³°µ�µ¦¥r¤µ« Å¤o�¦³Á­¦·� °µ�µ¦¥r�¸É�¦¹�¬µ¦nª¤Â¨³�¼oÄ®o�ÎµÂ�³�Îµ�¨°����¸ÊÂ�³ 
Â�ª�µ��µ¦°£·�¦µ¥Â¨³­¦»��¨Á¡ºÉ°Ä®oÁ�·��¦³Ã¥��r­¼�­»�  

�°�¦µ��°�¡¦³�»� °µ�µ¦¥rª¨´��r ª·Å¨®�¬r��¦³�µ��¦¦¤�µ¦­°�Â¨³�¦��Á°�¦µ��
�Îµ¦»�¡º��r �¦¦¤�µ¦­°�ª·�¥µ�·¡��r �¼oÄ®o�ÎµÂ�³�ÎµÂ¨³�o°Á­�°Â�³Ä��µ¦Â�oÅ�ª·�¥µ�·¡��r��
Á­¦È�­¤�¼¦�r 

�°�°��»�Á¡ºÉ°�Â¡�¥r�»��nµ�Ä�«¼�¥r�³¨°ª́¥Â¨³¢g��¢¼­»�£µ¡ ¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª�
�¸ÉÄ®o�ªµ¤�nª¥Á®¨º°�¨°���Ä®o�ÎµÂ�³�Îµ�¨°��µ¦ª·�́¥ �°�°��»�Á�oµ®�oµ�¸ÉÄ�«¼�¥r�»��nµ��¸É
�nª¥Á®¨º°�¼oª·�́¥¤µÃ�¥�¨°��´Ê��̧Ê�¼oª·�́¥Ä�¦n�°�¦µ��°�¡¦³�»� �·�µ ¤µ¦�µ �¸ÉÄ®o�µ¦­�́�­�»�
�µ��µ¦«¹�¬µÂ¨³Ä®o�Îµ¨´�Ä�Â�n�¼oª·�́¥°¥nµ��̧¤µ��¨°�¤µ 

­»¡·��µ��Á�¸¥¦�·¡´��r 
 
 
 
 



 

 (4) 

�ºÉ°Á¦ºÉ°�ª·�¥µ�·¡��r �µ¦«¹�¬µ�¦³­·��·�¨�°�Å�Ã�Å��r�µ�Á�¨¨r�o��ÎµÁ�·�Ä�Á�¨¨rÅ�¤´�Ä� 
�µ¦¨�¦·Êª¦°¥¦°��ª��µ 

�ºÉ°�¼oÁ�̧¥�      ­»¡·��µ��Á�¸¥¦�·¡´��r 

®¨´�­¼�¦       ª·�¥µ«µ­�¦¤®µ�´��·� (��ª·�¥µ) 

°µ�µ¦¥r�̧É�¦¹�¬µ    °µ�µ¦¥r�µ�µ��Á�e~¥¤¡�«r­µ��r 
        �¼o�nª¥«µ­�¦µ�µ¦¥r�¡´�Ã�®�·���¦. ­»¡·����¤£¼¡�¬r 
  � ����  °µ�µ¦¥r¤µ«��Å¤o�¦³Á­¦·� 

���́�¥n° 

 ���Îµ:�Å�Ã�Å��r¤¸���µ�­Îµ�´�Ä��¦³�ª��µ¦�n°¤Â�¤�ªµ¤Á­ºÉ°¤�°��·ª®�́��Ã�¥�³
�¦³�»o�Á�¨¨rÄ��´Ê�®�́��Îµ¡¦oµ�Â¨³�¦³�»o��µ¦�Îµ�µ��°�Á�¨¨rÅ¢Ã�¦�¨µ­�rÄ��´Ê�®�́�Â�oÄ®o
­¦oµ��°¨¨µÁ��Ä®¤n�Â¨³�n°Ä®oÁ�·��µ¦�n°¤Â�¤­µ¦�°�Á�¨¨r 

 ª́��»�¦³­��r:��Á¡ºÉ°«¹�¬µ�¦³­·��·�¨�°�Å�Ã�Å��r�µ�Á�¨¨r�o��ÎµÁ�·�Ä�Á�¨¨rÅ�¤´��Ä�
�µ¦¨�¦·Êª¦°¥¦°��ª��µ 

 ª·�¸�µ¦«¹�¬µ:  °µ­µ­¤´�¦®�·�°µ¥»¦³®ªnµ�����������e�¸É¤¸¦·Êª¦°¥¦°��ª��µ�Îµ�ª��20 ���
Å�o¦́��µ¦¦́�¬µ�oª¥Å�Ã�Å��r�µ�Á�¨¨r�o��ÎµÁ�·�Ä�Á�¨¨rÅ�¤´�Â¨³¥µ®¨°���moisturizer)�Ã�¥
Å�o¦́��µ¦­»n¤�µ¥µ���·ª®�́��¦·Áª�¦°��ª��µ�µ��oµ��oµ¥®¦º°�oµ��ªµ�°µ­µ­¤´�¦Å�o¦́��µ¦
¦́�¬µÃ�¥�µ¥µª́�¨³����¦́Ê��n°Á�ºÉ°�Á�}�Áª¨µ���­´��µ®r��Îµ�µ¦«¹�¬µ�́��̧Ê�1) �¦³Á¤·�¦·Êª¦°¥�oª¥ 
Rao-Goldman 5-point visual scoring scale�2) ª́��nµ¦·Êª¦°¥¦°��ª��µÃ�¥Á�¦ºÉ°�¤º° Visioscan 
�µ¦«¹�¬µ�¸É�1 Â¨³�2 �Îµ�µ¦�¦³Á¤·��n°�¦́��µ¦¦́�¬µ�Â¨³�n°Á�ºÉ°�Ä�­´��µ®r�¸É��, ��Â¨³����3)
�¦³Á¤·�Ã�¥£µ¡�nµ¥�n°�Â¨³®¨´��µ¦¦́�¬µ�Â¨³�4) �¦³Á¤·��ªµ¤¡¹�¡°Ä�¦ª¤�´Ê��¨�oµ�Á�¸¥�Ã�¥
°µ­µ­¤´�¦ 

id11195625 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



 

 (5) 

 �¨�µ¦«¹�¬µ: °µ­µ­¤´�¦�¸É�Îµ�µ¦«¹�¬µª·�́¥�¦��¤¸�´Ê�®¤�����¦µ¥�¡�ªnµ�µ��Rao-Goldman 
5-point visual scoring scale ¤¸�µ¦¨�¨��°�¦·Êª¦°¥�¦·Áª�Ä�o�µÄ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�Ã�
Å��r�µ�Á�¨¨r�o��ÎµÁ�·�Ä�Á�¨¨rÅ�¤´��́Ê�Â�n­´��µ®r�¸É���Â���nµ��µ��¨»n¤¥µ®¨°�°¥nµ�¤¸�́¥­Îµ�´�
�µ�­�·�·��p = 0.021���µ¦�¦³Á¤·��nµ¦·Êª¦°¥¦°��ª��µ�oª¥Á�¦ºÉ°�¤º°�Visioscan ¡�ªnµ�¤¸�µ¦¨�¨�
�°�¦·Êª¦°¥¦°��ª��µ�°��´Ê��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�Ã�Å��r�µ�Á�¨¨r�o��ÎµÁ�·�Ä�Á�¨¨r
Å�¤´�Â¨³�¨»n¤¥µ®¨°��¤¸Â���nµ��´�¦³®ªnµ��n°�Â¨³®¨´��µ¦Ä�o¥µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�(p < 
0.001) Â�n¡�ªnµ��nµ�µ¦¨�¨��°�¦·Êª¦°¥¦³®ªnµ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�Ã�Å��r�µ�Á�¨¨r�o�
�ÎµÁ�·�Ä�Á�¨¨rÅ�¤´�Â¨³�¨»n¤¥µ®¨°�¤¸�ªµ¤Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�­nª��¨�µ¦
�¦³Á¤·��ªµ¤¡¹�¡°Ä�¦ª¤�´Ê��¨�oµ�Á�¸¥��°��´Ê�­°��¨»n¤¤¸�ªµ¤Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´�
�µ�­�·�· 

 ­¦»�:��Â¤oªnµÅ�Ã�Å��r�µ�Á�¨¨r�o��ÎµÁ�·�Ä�Á�¨¨rÅ�¤´�Ä®o�¨Ä��µ¦¦́�¬µ¦·Êª¦°¥¦°�
�ª��µÂ���nµ��´�¥µ®¨°�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�· Å�Ã�Å��r�µ�Á�¨¨r�o��ÎµÁ�·�Ä�Á�¨¨r
Å�¤´�­µ¤µ¦�¨�¦·Êª¦°¥�¦·Áª�Ä�o�µÅ�oÁ¦Èª�ªnµ¥µ®¨°�Á¦·É¤Ä�­´��µ®r�¸É�8 

�Îµ­Îµ�´���Å�Ã�Å��r�µ�Á�¨¨r�o��ÎµÁ�·�Ä�Á�¨¨rÅ�¤´����Å�Ã�Å��r���¦·Êª¦°¥�°��·ª®�́�¦°��ª��µ 
 
 
 
 
 
 
 
 
 
 
 



 

 (6) 

Thesis Title   Effectiveness of Adipose-Derived Stem Cell Cytokines in  
    Periorbital Wrinkle 

Author      Supinda  Keattipun 

Degree      Master of Science (Dermatology) 

Supervisory Committee  Lecturer Thada  Piamphongsant      
      Asst. Prof. Dr. Supin  Chompoopong 
      Lecturer Mart  Maiprasert 

ABSTRACT 

 Background: Cytokines play an important role in reversing the effect of skin aging.  They 
promote the growth of keratinocytes and the proliferation of dermal fibroblasts and the 
extracellular matrix production. 

 Objectives: To evaluate the effectiveness of adipose-derived stem cell cytokines in the 
treatment of periorbital wrinkle. 

 Materials and Methods: Twenty Thai female (age between 35-60 years) with periorbital wrinkle 
completed a randomized, double-blind, placebo-controlled and split-face study.  Adipose-derived 
stem cell cytokines or placebo (moisturizer) was randomly applied twice daily to left or right 
periorbital area for 8 weeks.  The studies included 1) the evaluation with Rao-Goldman 5-point 
visual scoring scale, 2) the measurement of skin surface characteristic using skin visioscan, 1) and 
2) were performed at the beginning of the study and the following 4, 8 and 12 weeks, 3) the 
assessment of pre and post treatment photograph, 4) the individual evaluation of patient�s 
satisfaction and side effects. 
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 Results:  Nineteen Thai female patients were completed the study.  Measurements using 
Rao-Goldman 5-point visual scoring scale showed the significant improvement in the undereye 
wrinkle following adipose-derived stem cell cytokines treatment after 8 weeks (p = 0.021).  The 
resulted parameters from visioscan showed the significant wrinkle improvement in both adipose-
derived stem cell cytokines and placebo treatments (p < 0.001).  Comparing between adipose-
derived stem cell cytokines and placebo treatments, there was no significantly difference. 

 Conclusion: Adipose-derived stem cell cytokines can reduce periorbital wrinkle, but there 
was no statistically significant difference comparing with placebo. However, adipose-derived 
stem cell cytokines could result in decreasing undereye wrinkle within 8 weeks. 

Keywords:  Adipose-derived stem cell cytokine / cytokine / periorbital wrinkle 
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1.1 £¼¤·®΅� 

  �µ¦Á�·�¤¸¦·Êª¦°¥Á®̧É¥ª¥n��°��·ª®�́��Á�}�­£µª³®�¹É��¸ÉÂ­���¹��µ¦Á­ºÉ°¤­£µ¡�°��·ª®�́��
�¹É��n��¸Ê�¹�£µª³�ªµ¤�¦µ��ªµ¤�¦µ�°��·ª®�́� (Aging of skin) Â�n�Å�oÁ�}�­°�¨´�¬�³��º° �ªµ¤
�¦µ�°��·ª®�́��µ¤ª́¥�(Intrinsic aging or�Chronological aging)�Á�}��ªµ¤Á­ºÉ°¤�¹É�Á�·�Á°��µ¤
�¦¦¤�µ�·��¼��Îµ®��Ã�¥�{��́¥�µ�¡´��»�¦¦¤�Â¨³�ªµ¤�¦µ�°��·ª®�́��µ��{��́¥£µ¥�°��
(Extrinsic aging or Photoaging) Á�}��ªµ¤Á­ºÉ°¤�¹É�Á�·��µ�­·É�Âª�¨o°¤�Á�n��Â­�Â����µ¦­¼��»®¦̧É�
Â¨³¤¨¡·¬�nµ�Ç�Á¤ºÉ°Á�·��ªµ¤Á­ºÉ°¤�°��·ª®�́��³¡�¤¸�µ¦�µ�¨��°��´Ê�®�́��Îµ¡¦oµ��·ª®�́��³¡�
¤¸�ªµ¤¥º�®¥»n�¨�¨��Ä��´Ê�®�́�Â�o�³¡�Á�¨¨r�Fibroblast ¨�¨�Â¨³�Îµ�µ�Á­ºÉ°¤¨���ÎµÄ®oÄ¥ 
Collagen�Ä¥�Elastic Â¨³ Extracellular matrix ¨�¨���°��µ��̧Ê��³¡�ªnµÁ�¨¨r�·ª®�́�Ä��¼o­¼�°µ¥»��³
¤¸�µ¦®¨´É�­µ¦Â¨³�µ¦�°�­�°��n° Cytokine ¨�¨���µ¦­n�­´��µ��n°Á�ºÉ°�®¨´�Å�o¦́� Cytokine 
�°�Á�¨¨r�nµ��Ç�Ä��´Ê��·ª®�́��È�³¨�¨���¹É� Cytokine Ä�Á�¨¨r�·ª®�́��³¤¸���µ�­Îµ�´�¤µ�Ä�
®¨µ¥��ª��µ¦��°��µ¦�n°¤Â�¤�ªµ¤Á­ºÉ°¤�°��·ª®�́��Ã�¥�³¤¸���µ��́Ê�Â�nÁ�¨¨r�´Ê�®�́��Îµ¡¦oµ�
®¨°�Á¨º°��¸É¤µÁ¨¸Ê¥��·ª®�́����¹���ª��µ¦Ä��µ¦­¦oµ��Collagen,�Elastic�Â¨³ Extracellular matrix 
�́��́Ê��Á¤ºÉ°Á�·��ªµ¤Á­ºÉ°¤­£µ¡�°��·ª®�́��¹��ÎµÄ®oÁ�·�¦·Êª¦°¥�¹Ê� (Yaar & Gilchrest, 2008) 
   
  Á¤ºÉ°¤¸¦·Êª¦°¥Á®̧É¥ª¥n�Á�·��¹Ê����·ª®�́��Ã�¥Á�¡µ³�¦·Áª�¦°��ª��µ�¹É�Á�}�­nª��¸ÉÁ®È�Å�o
�´�Á����¹�­µ¤µ¦�­n��¨�¦³���n°¤�»¬¥rÅ�o°¥nµ�¤µ��Å¤nªnµ�³Á�}��¨�¦³���n°­»�£µ¡�·�Ä���µ¦
�Îµ�µ���µ¦Á�oµ¦nª¤­´��¤�Â¨³�»�£µ¡�¸ª·��°�¤�»¬¥r�(Gupta M.A.& Gupta A.K., 1996) 

 
Ä��{��»�´�¡�¤¸�µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µÅ�o®¨µ¥ª·�¸ (Manaloto & Alster, 1999) Å�oÂ�n�

�µ¦�µ¥µ�¦³Á£��¦�ª·�µ¤·�Á°��µ¦�µÁ°Á°�Á° �µ¦¨°��·ª��µ¦�¸�Ã��°��r�(Botox) �µ¦�¸�­µ¦Á�·¤
Á�È¤�Â¨³�µ¦Ä�oÁ¨Á�°¦r�nµ��Ç��¹É��µ�ª·�¸�µ¦¦́�¬µ�nµ��Ç��¸É�¨nµª¤µ�¥´�Å¤n¡�ªnµ¤¸�µ¦¦́�¬µÄ��¸ÉÁ�}�
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¤µ�¦�µ�Â¨³Å�o�¨�̧�¸É­»�Ä��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ��́��́Ê��Ä��{��»�´��¹�Å�o¤¸�ªµ¤¡¥µ¥µ¤
°¥nµ�¤µ��¸É�³¡´��µ¥µ��·�Ä®¤n�¹Ê�¤µÄ�oÄ��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µÄ®oÅ�o�¦³­·��·£µ¡Â¨³¡�
�¨�oµ�Á�¸¥��o°¥ 

 
�µ��µ¦«¹�¬µ�{��»�´�¡�ªnµ Cytokine Å�oÂ�n�Growth factor �nµ��Ç��³¤¸���µ�­Îµ�´�Ä�

��ª��µ¦�n°¤Â�¤�ªµ¤Á­ºÉ°¤�°��·ª®�́��Ã�¥�³�¦³�»o�Á�¨¨rÄ��´Ê�®�́��Îµ¡¦oµÂ¨³��¦³�»o��µ¦
�Îµ�µ��°�Á�¨¨r�Fibroblast Ä��´Ê�®�´�Â�oÄ®o­¦oµ��Collagen�Ä®¤nÂ¨³�ÎµÄ®oÁ�·��µ¦�n°¤Â�¤ 
Extracellular matrix (Werner & Grose, 2003; Mehta & Fitzpatrick, 2007; Eming, Krieg & 
Davidson, 2007; Kiritsy & Lynch, 1993; Moulin, 1995; Mateo, Reichner & Albina, 1994; 
McCartney-Francis, Mizel, Wong, Wahl L & Wahl S, 1990; Rappolee, Mark, Banda & Werb,  
1988) ��¹É��µ��µ¦���ª�ª¦¦��¦¦¤�¸ÉÁ�¸É¥ª�o°�¡�ªnµ Cytokine��¸ÉÅ�o�µ�Á�¨¨r Fibroblast�Ä��´Ê�
®�́�Â�o�°�¤�»¬¥r¤¸�¨Ä��µ¦¨�¦·Êª¦°¥�°��·ª®�́�Å�o�Â¨³¡�ªnµ Adipose-derived stem cell 
cytokines �°�¤�»¬¥r­µ¤µ¦�®¨´É��Growth factor Å�o®¨µ¥��·��Â¨³¤¸���µ�Ä��µ¦¨�¦·Êª¦°¥�°�
�·ª®�́���́��́Ê��¼oª·�́¥�¹��o°��µ¦«¹�¬µ�¦³­·��·�¨�°��Cytokine �µ� Adipose-derived stem cell 
cytokines�Ä��µ¦¨�¦·Êª¦°¥�°��·ª®�́�¦°��ª��µ� 

1.2 ª´��»�¦³­��r�°��µ¦ª·�´¥ 

1.2.1 Á¡ºÉ°«¹�¬µ�¦³­·��·�¨�°��Adipose-derived stem cell cytokines Ä��µ¦¨�¦·Êª¦°¥
¦°��ª��µ 

1.2.2 Á¡ºÉ°�¦³Á¤·��¨�oµ�Á�¸¥��¸É°µ�Á�·��¹Ê��µ��µ¦Ä�o Adipose-derived stem cell cytokines 
Ä��µ¦¨�¦·Êª¦°¥¦°��ª��µ 

1.2.3 Á¡ºÉ°�¦³Á¤·��ªµ¤¡¹�¡°Ä��µ��µ¦Ä�o Adipose-derived stem cell cytokines Ä��µ¦
¨�¦·Êª¦°¥¦°��ª��µ 

1.3 �ªµ¤­Îµ�´��°��µ¦ª·�´¥ 

  �µ¦«¹�¬µ�¹��¦³­·��·�¨�°��Adipose-derived stem cell cytokines Ä��µ¦¨�¦·Êª¦°¥¦°�
�ª��µ �ÎµÄ®o�¦µ��¹��¦³­·��·�¨�°��Adipose-derived stem cell cytokines Ä��µ¦¨�¦·Êª¦°¥¦°�
�ª��µ Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��Placebo �¹É�Á�}�¥µ®¨°� Â¨³�¦µ��¹��¨�oµ�Á�¸¥��¸É°µ��³Á�·��¹Ê��µ�
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�µ¦¦́�¬µÁ¡ºÉ°Ä�oÁ�}��µ�Á¨º°�®�¹É��°��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ��¹É�ª·�¸�̧Ê�nµ�³Á�}�ª·�¸®�¹É��¸ÉÄ®o�¨
Ä��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ�Â¨³�n°Ä®oÁ�·��¨�oµ�Á�¸¥��o°¥ 

1.4 ­¤¤�·�µ��µ¦ª·�´¥ 

 Adipose-derived stem cell cytokines ¤¸�¦³­·��·�¨Ä��µ¦¨�¦·Êª¦°¥¦°��ª��µ�̧�ªnµ Placebo 

1.5 �°�Á���°�Ã�¦��µ¦ª·�´¥ 

1.5.1 �¦³�µ�¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 
°µ­µ­¤´�¦Á¡«®�·��¸É¤¸¦·Êª¦°¥¦°��ª��µ�°µ¥»¦³®ªnµ��35-60 �e 

1.5.2 �¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ¦ª·�´¥ 
°µ­µ­¤´�¦Á¡«®�·��¸É¤¸¦·Êª¦°¥¦°��ª��µ�°µ¥»¦³®ªnµ��35-60 �e��Îµ�ª��20 �� �¸É¤µ¦́��µ¦

�¦ª��¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª� �¦»�Á�¡¤®µ��¦ 

1.6 �o°�Îµ�́��°��µ¦ª·�´¥ 

  Á�ºÉ°��µ��µ¦ª·�́¥�̧ÊÁ�}��µ¦Ä®o¥µ°µ­µ­¤´�¦�¨´�Å��µÁ°��¸É�oµ��¹�Å¤n­µ¤µ¦��¦µ�Å�oªnµ
°µ­µ­¤´�¦�³Ä�o¥µ�¼��o°�®¦º°Å¤n�Â�n�µ��¼oª·�́¥Å�o¡¥µ¥µ¤�³°�·�µ¥ª·�¸�µ¦�µ¥µÃ�¥¨³Á°̧¥��Â¨³
�·��µ¤�¨Á�}�¦³¥³Á¡ºÉ°¨��ªµ¤�·�¡¨µ�Ä��µ¦Ä�o¥µ��°��µ��̧Ê��µ¦ª·�́¥�̧ÊÁ�}�­nª�®�¹É��°�
®¨´�­¼�¦�µ¦«¹�¬µ��́��́Ê���¹�¤¸¦³¥³Áª¨µ�¸ÉÄ�oÄ��µ¦ª·�́¥�Îµ�´� 

1.7 �µ¦Ä®o�Îµ�·¥µ¤Á�·���·�́�·�µ¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 

1.7.1 Adipose-derived stem cell cytokines (Biocell White Serum®)�Á�}��Cytokine �¸É
­�´�¤µ�µ��Human adipose-derived stem cell �¦³�°��oª¥ Platelet-Derived Growth Factor 
(PDGF), basic Fibroblast Growth Factor (bFGF), Keratinocyte Growth Factor (KGF), 
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Transforming Growth Factor (TGF)- â1, Hepatocyte Growth Factor (HGF), Vascular Endothelial 
Growth Factor (VEGF), type I collagen, Fibronectin ¦µ¥¨³Á°̧¥��µ¤�µ¦µ��¸É���� 

�µ¦µ��̧É���� �ªµ¤Á�o��o��°� Cytokines Â¨³ Extracellular matrix proteins 

Proteins Concentration 
PDGF 44.41  2.56 pg/mL 
bFGF 131.35  30.31 pg/mL 
KGF 86.28  20.33 pg/mL 

TGF-â1 103.33  1.70 pg/mL 
HGF 670.94  86.92 pg/mL 

VEGF 809.53  95.98 pg/mL 
Type I collagen 921.47  49.65 ng/mL 

Fibronectin 1466.48  460.21 ng/mL 
 

1.7.2 �µ¦ª́�Á¡ºÉ°�¦³Á¤·��Periorbital wrinkle �³�ÎµÃ�¥Ä�oÁ�¦ºÉ°�¤º° Visioscan®VC98 �¹É�
�µ¦ª́��³�Îµ­°��¦·Áª�Å�oÂ�n 

1.7.2.1 �¦·Áª�®µ��µ�´Ê�­°��oµ�Ã�¥ª́��µ��Lateral canthus °°�¤µ�1.5�Á���·Á¤�¦�
Ä�Â�ª¦³�µ� 

1.7.2.2 �¦·Áª�Ä�o�µ�´Ê�­°��oµ�Ã�¥ª́��µ� Lateral canthus ¨�¤µ���Á���·Á¤�¦�Ä�
Â�ª�́Ê� 

1.7.3 �µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µÃ�¥Â¡�¥r�³Ä�o�Rao-Goldman 5-point Visual Scoring 
Scale �¹É��³Â�n�¦·Êª¦°¥Á�}� 

1.7.3.1 Wrinkle absent 
1.7.3.2 Shallow but visible 
1.7.3.3 Moderately deep 
1.7.3.4 Deep with well-defined edges 
1.7.3.5 Very deep with redundant folds 
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1.7.4 �¼oÁ�oµ¦nª¤ª·�́¥�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�oª¥�Patient 
Satisfaction Score  

Score = -1 ¦·Êª¦°¥¤µ��¹Ê� 
Score = 0 ¦·Êª¦°¥Å¤nÁ�¨¸É¥�Â�¨� 
Score = 1 ¦·Êª¦°¥�̧�¹Ê�Á¨È��o°¥ 
Score = 2 ¦·Êª¦°¥�̧�¹Ê��µ��¨µ� 
Score = 3 ¦·Êª¦°¥�̧�¹Ê�¤µ� 

 



 

 
���¸É�� 

Á°�­µ¦Â¨³�µ�ª·�́¥�¸ÉÁ�¸É¥ª�o°� 

2.1 �ªµ¤�¦µ�°��·ª®�´� 

  �ªµ¤�¦µ�º°�µ¦Á�¨¸É¥�Â�¨�Å�Ä��µ�Á­ºÉ°¤�°�­·É�¤¸�¸ª·��¹É�Á�·��¹Ê��´�°ª́¥ª³�nµ�Ç��°�
¦nµ��µ¥�¦ª¤Å��¹��·ª®�́��oª¥�Ã�¥�·ª®�́�Á�}�­·É��n��¸Ê�ªµ¤�¦µÅ�o�̧�¸É­»��Á¡¦µ³­µ¤µ¦��¦³Á¤·�Å�o
�oª¥�µÁ�¨nµ�Ä��´Ê��·ª®�́��³�¦³�°�Å��oª¥�Á�¨¨r®¨µ¥��·��Á¤ºÉ°Á�¨¨r¤¸�µ¦�Îµ�µ�Á­ºÉ°¤¨���È�³
�ÎµÄ®oÁ®È�¤¸�µ¦Á�¨¸É¥�Â�¨��°��·ª®�́��¹Ê��Á�n��Á�¨¨r­¦oµ�Á¤È�­¸¤¸�µ¦�Îµ�µ��·����·Å��È�³Á�·�­¸
�·ªÅ¤n­¤ÉÎµÁ­¤°�Á�¨¨r�Fibroblast �Îµ�µ�Á­ºÉ°¤¨��È�ÎµÄ®oÁ�·�¦·Êª¦°¥�¹Ê���́��́Ê���µ¦Á�·�¦·Êª¦°¥Á®̧É¥ª¥n�
�°��·ª®�́��¹�Á�}�­£µª³®�¹É��¸ÉÂ­���¹��µ¦Á­ºÉ°¤­£µ¡�°��·ª®�́��¹É��n��¸Ê�¹�£µª³�ªµ¤�¦µ�°�
�·ª®�́��(Yaar & Gilchrest, 2008; ¡¦�·¡¥r��2551) 

2.1.1 �¨Å��µ¦Á�·��ªµ¤�¦µ�°��·ª®�́� (Yaar & Gilchrest, 2008; ¡¦�·¡¥r��2551) 
  �µ¦Á�·��ªµ¤Á­ºÉ°¤­£µ¡�°��·ª®�́�Á�ºÉ°ªnµÁ�·�Å�o�µ�®¨µ¥�¨Å�Å�oÂ�n 

2.1.1.1 Á�· �� µ��µ¦�¸É Á�¨¨r�¼ ��Î µ®��°µ¥» �´ ¥Ã�¥�{� �́ ¥�µ�¡´��»�¦¦¤Ä� 
Deoxyribonucleic Acid (DNA) �ÎµÄ®o¤¸�ªµ¤­µ¤µ¦�Ä��µ¦Â�n��́ª°¥nµ��Îµ�´��(Cellular senescence) 
Â¨³Á¤ºÉ°¤¸�µ¦®��́ª­´Ê�¨��°��Telomere �³�ÎµÄ®oÁ�¨¨r®¥»�Â�n��́ª®¦º°Á�·��Apoptosis 

2.1.1.2 Á�·��µ��ªµ¤Á­ºÉ°¤�°��DNA Ã�¥¡�ªnµ�DNA ¤¸�µ¦­¦oµ��¹Ê�Ä®¤n�¨°�Áª¨µ�¹�
°µ�Á�·��µ¦�·�¡¨µ���ÎµÄ®oÁ�¨¨rÁ�¨¸É¥�Á�}�Á�¨¨r�¨µ¥¡´��»r�DNA �¸ÉÁ­ºÉ°¤��³­n�­´��µ�Å�­¦oµ�
Ã�¦�̧�®¦º°Ã�¦Ã¤Ã�¤�¸É�·����·�Â¨³Ä��µ��¦�¸�¡�ªnµ�µ¦Á�µ³�́��°��ÊÎµ�µ¨�´�Ã�¦�̧�£µ¥Ä�
Á�¨¨rÁ�¨¸É¥�Å���ÎµÄ®o�»�­¤�´�·�°�Á°�Å�¤r�nµ��Ç��¹É�Á�¸É¥ª�o°��´��DNA Á­¸¥Å� 

2.1.1.3 ¡�¤¸°�»¤¼¨°·­¦³�(Reactive oxygen species) Á¡·É¤�¹Ê���µ���ª��µ¦Á�µ�¨µ�
¡¨´��µ�£µ¥Ä�¦nµ��µ¥�¸É�o°�Ä�o°°��·Á���Ã�¥°�»¤¼¨°·­¦³�¸ÉÁ�·��¹Ê�Ä�£µª³���·�¦nµ��µ¥�³¤¸­µ¦
�n°�oµ�°�»¤¼¨°·­¦³�nª¥Ä®oÁ�·��µ¦­¤�»¨�Â�n�oµ¦nµ��µ¥Å¤n­µ¤µ¦�¦́�¬µ­¤�»¨ÅªoÅ�o��È�³�ÎµÄ®oÁ�·�
�µ¦Á­ºÉ°¤�°�Ã�¦�̧�Â¨³Á�ºÊ°Á¥ºÉ°�µ¤¤µÅ�o Â¨³¡�ªnµ�Â­�Â����»®¦̧É�­»¦µ�Â¨³�ªµ¤Á�¦̧¥���³Á¡·É¤
°�»¤¼¨°·­¦³Å�oÁ�n��´� 

id19979468 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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2.1.2 ¨´�¬�³�ªµ¤�¦µ�°��·ª®�́�  
  �ªµ¤�¦µ�°��·ª®�́�Â�n�Å�oÁ�}����¨´�¬�³��º° 

2.1.2.1 �ªµ¤�¦µ�°��·ª®�́��µ¤ª́¥�Á�}��ªµ¤Á­ºÉ°¤�¹É�Á�·�Á°��µ¤�¦¦¤�µ�·�Â¨³�¼�
�Îµ®��Ã�¥�{��́¥�µ�¡´��»�¦¦¤ 

2.1.2.2 �ªµ¤�¦µ�°��·ª®�́��µ��{��́¥£µ¥�°�� Á�}��ªµ¤Á­ºÉ°¤�¹É � Á�·��µ�
­·É�Âª�¨o°¤�Á�n��Â­�Â����µ¦­¼��»®¦̧É�Â¨³¤¨¡·¬�nµ�Ç��µ¦Á�·��ªµ¤�¦µ�°��·ª®�́��µ��{��́¥
£µ¥�°��­µ¤µ¦��³Á�·��ÊÎµ�o°��´��ªµ¤�¦µ�°��·ª®�́��µ¤ª́¥Å�o 

2.1.3 �ªµ¤�¦µ�°��·ª®�́��µ¤ª´¥ 
  ¨´�¬�³�ªµ¤�¦µ�°��·ª®�́��µ¤ª́¥��º°��·ªÂ®o�®¥µ��¤¸¦·Êª¦°¥��·ª®�́�®o°¥¥o°¥�¤¸�ªµ¤
¥º�®¥»n��o°¥ �ªµ¤Á­ºÉ°¤�°��·ª®�́��̧ÊÁ�·�Á�ºÉ°��µ�Á�¨¨r�Fibroblast Ä��´Ê�®�́�Â�o�Îµ�µ�Á­ºÉ°¤¨��
�µ¦­¦oµ�Ä¥�Collagen�Ä¥�Elastic�Â¨³­µ¦�Ground substance ¨�¨��Â¨³¥´�¡�ªnµ�Ä¥Â¨³­µ¦�́��¨nµªÄ�
�¼o­¼�°µ¥»�³�o°¥�»�£µ¡�ÎµÄ®o�ªµ¤¥º�®¥»n���ªµ¤Á�n��¹��°�®�́�Â�o¨�¨� 
  Ä��´Ê�®�́��Îµ¡¦oµ��·ª�¼o­¼�°µ¥»�³�µ��ÎµÄ®oÁ®È�®¨°�Á¨º°�Á�n��´��¹Ê���°��µ��̧ÊÁ�¨¨r
�·ª®�́�Ä��¼o­¼�°µ¥»�³¤¸��µ�Å¤nÁ�nµ�´��ÎµÄ®o�·ªÅ¤nÁ¦̧¥�Á�̧¥��Â¨³¡�ªnµ�·ª®�́�¤¸�µ¦­¦oµ�Å�¤´�
¨�¨��ÎµÄ®o�·ª�³Â®o�Â¨³­µ��Ä��¼o­¼�°µ¥»¡��Îµ�ª�Â¨³�µ¦�Îµ�µ��°�Á�¨¨r­¦oµ�Á¤È�­¸¤¸�´Ê�¨�¨�
®¦º°Á¡·É¤�¹Ê��­¸�·ª�¹�Å¤n­¤ÉÎµÁ­¤°�¡��¦³�ÎµÂ¨³�¦³�µªÅ�o�Á�¨¨r�·ª®�́�Ä��´Ê�®�́��Îµ¡¦oµ�³¤¸�µ¦
Â�n��́ª�oµ¨�Â¨³�µ¦®¤»�Áª̧¥�¨�¨��¹��ÎµÄ®o�´Ê��¸ÊÅ�¨�¨´��oµ¨��ÎµÄ®o�µ¦�n°¤Â�¤�·ª�È�³Á�·��¹Ê�
�oµ¨��oª¥ 
  �µ¦�Îµ�µ��°��n°¤Á®�ºÉ°Â¨³�n°¤Å�¤´��³Á­ºÉ°¤�µ¤°µ¥»�´¥Á�n��´���·ª�¹�Â®o��¡��n°¤
Å�¤´��µ�Â®n��Á�n���¦·Áª�®�oµ�µ�Â¨³Â�o¤°µ�¤¸��µ�Ã��¹Ê��Ä��¼o­¼�°µ¥»��·ª®�́��´Ê��¸ÊÅ�¨�¦·Áª�
¦¼�»¤��°µ�Â�È�°́�Â�n��Á�·�Á�}��»n¤­·ª°»��́��¡�Á�n��´��¦·Áª�Ã®��Â�o¤Å�o 

2.1.3.1 ¨´�¬�³�µ�¡¥µ�·ª·�¥µ�°�®�́��Îµ¡¦oµ� 
¡�ªnµ�Dermo-epidermal junction��³Â��¦µ�¨��Á¡¦µ³�Îµ�ª��ªµ¤�¸É�°��Rete peg 

�°�®�́��Îµ¡¦oµ�¸É�¦³­µ��´��Dermal papillae �°�®�́�Â�o¨�¨�¤µ��ªnµ¦o°¥¨³�����́��́Ê���µ¦
�·��n°�´��°��·ª®�́��Îµ¡¦oµ�´�®�́�Â�o�³¨�¨���µ¦¨ÎµÁ¨¸¥�°µ®µ¦��µ¦�Îµ�́��°�Á­¸¥�°�Á�¨¨r�´Ê�
®�́��Îµ¡¦oµ�³¨�¨���·ª®�́��Îµ¡¦oµ®¨»�¨°��nµ¥�¹Ê���·ª�¼o­¼�°µ¥»�³�°��µ�Â¨³¨µ¥�°��·ª�³
®µ¥Å� 

�´Ê�®�́��Îµ¡¦oµ�µ�¨���������%�Ã�¥�´Ê�®�́��Îµ¡¦oµ�³¤¸�ªµ¤®�µÅ�o®¨µ�®¨µ¥�Â¨³
¡�ªnµ��µ��°�Á�¨¨r�Keratinocyte �³¤¸��µ�Ã��¹Ê��¡�¤¸�n°�ªnµ�¦³®ªnµ�Á�¨¨r�·ª®�́��ªoµ��¹Ê��¡�
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�´Ê�Á�¨¨r�Basal ¤¸�µ¦Â�n��́ª¨�¨��Â¨³°́�¦µ�µ¦®¤»�Áª̧¥��Epidermal �³¨�¨���ÎµÄ®o�ªµ¤­µ¤µ¦�Ä�
�µ¦�n°¤Â�¤�¹�¨�¨� 

Ä��¼o­¼�°µ¥»�³¡�ªnµ¢{��r�´��Barrier �°��·ª®�́��³Á�¨¸É¥�Å���µ¦�¼��¹¤­µ¦�¸É¨³¨µ¥
�ÊÎµ¨�¨��Â�n­µ¦�¸ÉÅ¤n¨³¨µ¥�ÊÎµ�¼��¹¤Å�oÁ®¤º°�Á�·¤�¡�¤¸�µ¦­¦oµ�Å�¤´��µ��Lamellar body ¨�¨��
Â¨³¡��¦·¤µ��°��Filagrin ¨�¨��µ¤ª́¥�¸ÉÁ¡·É¤�¹Ê���́��́Ê��¹��ÎµÄ®o¢{��r�´��Barrier ¨�¨� 

�µ¦�°�­�°��°�¦³��£¼¤·�»o¤�´��°��·ª®�́�¨�¨��¡��Îµ�ª�Á�¨¨r�Langerhan 
¨�¨�Â¨³¤¸¨´�¬�³�·����·�¤¸�µ¦­¦oµ� Cytokine �µ�Á�¨¨r�·ª®�́�¨�¨���°��µ��̧Ê¡�ªnµ�Á�¨¨r
�·ª®�́�Ä��¼o­¼�°µ¥»�³�°�­�°��n° Growth factor ¨�¨���µ¦®¨´É�­µ¦Â¨³�µ¦­n�­´��µ��n°Á�ºÉ°�
®¨´�Å�o¦́� Growth factor �°�Á�¨¨r�nµ��Ç�Ä��´Ê��·ª®�́��È¨�¨� 

�Îµ�ª�Á�¨¨r­¦oµ�Á¤È�­¸��³¨�¨�¦o°¥¨³���������Á¤ºÉ°°µ¥»Á¡·É¤�¹Ê��»������e�Â�n¡�ªnµ
Á�¨¨r�µ��́ª�Îµ�µ�Á¡·É¤�¹Ê���¹�¡�ªnµ�ªµ¤­µ¤µ¦�Ä��µ¦�j°��´�°́��¦µ¥�µ�Â­�Â���°��·ª®�́�
¨�¨��Â¨³¡�­¸�·ªÅ¤n­¤ÉÎµÁ­¤°¤¸¦°¥�¦³�Îµ�Â¨³�¦³�µªÅ�o 

2.1.3.2 ¨´�¬�³�µ�¡¥µ�·ª·�¥µ�°�®�́�Â�o 
Ä��´Ê�®�́�Â�o��Îµ�ª�Á�¨¨r�Fibroblast Â¨³®¨°�Á¨º°��³¨�¨�¤µ��¡�¤¸�µ¦¨�¨�

�°��µ¦®¨´É�­µ¦�Cytokine Â¨³�Inflammatory mediator �ÎµÄ®o��ª��µ¦�°�­�°��n°�µ¦°́�Á­�
Â¨³��ª��µ¦�°�­�°��°�®¨°�Á¨º°�¨�¨��¡��Îµ�ª��Venule Ä��Papillary dermis ¨�¨��Â¨³
��́��°�®¨°�Á¨º°��Microcapillary ®�µ�¹Ê��­nª�®¨°�Á¨º°���µ�Á¨È����́��³�µ���́��́Ê�Á¤ºÉ°Å�o¦́�
Â¦��¦³Â���¹�Á�·�¦°¥�ÊÎµ�µ�®¨°�Á¨º°���Îµ�ª�®¨°�Á¨º°�Ã�¥Á�¡µ³�Vertical capillary loops 
Ä��Dermal papillae ¨�¨���ÎµÄ®o�·ª�¼o­¼�°µ¥»¤¸­¸�¸���·ªÁ¥È���µ¦�°�­�°��°�®¨°�Á¨º°��n°�µ¦
Á�¨¸É¥�Â�¨��°�­£µª³£µ¥�°�¨�¨��Á�n���µ¦¦³�µ¥��µ¦Â¡o��µ¦�nµ¥Á��ªµ¤¦o°�°µ��oµ¨��
�»�­¤�´�·�°�Ä¥ Collagen�Ä¥�Elastic�Â¨³�Ground substance Á�¨¸É¥�Â�¨���ÎµÄ®o�ªµ¤Â�È�Â¦��°�
�·ª®�́�¨�¨��Ä¥�Collagen��³¨�¨�¦o°¥¨³����n°�e�Ä¥¤¸¨´�¬�³�Compact, Granular ¤¸�Collagenase 
¥n°¥ Collagen�Á¡·É¤�¹Ê��Á¤ºÉ°Á�oµ­¼nª́¥�¨µ����Ä¥ Elastic��³¨�¨��´Ê���µ�Á­o��nµ�«¼�¥r�¨µ�Â¨³
�¦·¤µ��Á¤ºÉ°Á�oµ­¼nª́¥�¦µ�Ä¥�Elastic��³Â��®́��¨µ¥Á�}�­nª�Á¨È��Ç�Â¨³¤¸�n°�ªnµ�£µ¥Ä�Ä¥Á�·��¹Ê��
Ã�¥Á�¡µ³Ä��¦·Áª��Dermo-epidermal junction ¤¸�µ¦¨�¨��°�­nª��¦³�°�Ä�Ä¥�Elastic�Á�n��
Elastin, Fibrillin, Fibulin ¡��Ground substance Å�oÂ�n�Mucopolysaccharides, lycosaminoglycans, 
Proteoglycans ¨��Îµ�ª�¨�Ã�¥Á�¡µ³�¦��Hyaluronic �ÎµÄ®o�·ª®�́�Á­¸¥�ªµ¤¥º�®¥»n�Å� 

Ä��¼o­¼�°µ¥»�Á�¨¨r�·ª®�́��³¤¸�µ¦®¨´É�­µ¦Â¨³�µ¦�°�­�°��n°��Cytokine ¨�¨���µ¦
­n�­´��µ��n°Á�ºÉ°�®¨´�Å�o¦́� Cytokine �°�Á�¨¨r�nµ��Ç�Ä��´Ê��·ª®�́��È�³¨�¨���¹É� Cytokine Ä�
Á�¨¨r�·ª®�́��³¤¸���µ�­Îµ�´�¤µ�Ä�®¨µ¥��ª��µ¦�°��µ¦�n°¤Â�¤�ªµ¤Á­ºÉ°¤�°��·ª®�́��
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Ã�¥�³¤¸���µ��́Ê�Â�nÁ�¨¨r�´Ê�®�́��Îµ¡¦oµ�®¨°�Á¨º°��¸É¤µÁ¨¸Ê¥��·ª®�́�����¹���ª��µ¦Ä��µ¦
­¦oµ�Ä¥�Collagen�Â¨³Ä¥�Elastic 
 
�µ¦µ��̧É���� Histologic Features of Aging Human Skin 
 

Epidermis Dermis Appendages 
Flattened dermal-epidermal 
junction 
Variable/decreased thickness 
Variable cell size and shape 
Occasional nuclear atypia 
Fewer melanocytes 
Fewer Langerhans cells 

Atrophy (loss of dermal 
volume) 
Fewer fibroblasts 
Fewer mast cells 
Fewer blood vessels 
Shortened capillary loops 
Abnormal nerve endings 

Depigmented hair 
Loss of hair 
Conversion of terminal to vellus 
hair 
Abnormal nail plates 
Fewer glands 
 

2.1.4 �ªµ¤�¦µ�°��·ª®�́��µ��{��´¥£µ¥�°� 
¨´�¬�³Á�n��°��ªµ¤�¦µ�°��·ª®�́��µ��{��́¥£µ¥�°� �º° Elastosis��¹É�Á�}��µ¦�¸É�·ª¤¸

¨´�¬�³¡ºÊ��·ªÅ¤nÁ¦̧¥��Á�}�Á¤È�Á¨È�­¸°°�Á®¨º°�Ã�¥¨´�¬�³�µ�¡¥µ�·ª·�¥µ��³¤¸�µ¦�Îµ¨µ¥�°��
Elastic fibers �¹É��n°¤µ¦ª¤�´�Á�}��Amorphous mass �¦³�°��oª¥�Tropoelastin Â¨³�Fibrillin �¸ÉÁ¦̧¥�
�́ªÅ¤nÁ�}�¦³Á�¸¥���°��µ��̧Ê��¦·¤µ��Ground substance �¹É��¦³�°��oª¥�GAGs Â¨³�Proteoglycan �³
Á¡·É¤�¸Ê�Ä��·ª®�́��¸É�¼��Îµ¨µ¥�µ�Â­�Â��Ä���³�¸ÉÄ¥�Collagen�¨�¨��¡�¤¸�µ¦Á¡·É¤�¹Ê��°��
Hyperplastic fibroblast Â¨³�Mononuclear cells Á�·��Heliodermatitis ®¦º°�·ª®�́�°́�Á­��µ�Â­�Â�� 

 

2.1.5 �¨Å��µ��¸ªÁ�¤¸�°��µ¦Á�·��ªµ¤�¦µ�°��·ª®�́��(Yaar & Gilchrest, 2008; Mehta 
& Fitzpatrick, 2007) 
  ��ª��µ¦�µ��¸ªÁ�¤¸Ä��µ¦Á�·��ªµ¤�¦µ�°��·ª®�́�Á�·�Å�o�µ�®¨µ¥��ª��µ¦�́�£µ¡�¸É�
��� Â¨³£µ¡�¸É���� Ã�¥�Reactive oxygen species (ROS) �³�¼�­¦oµ�Å�o�µ���ª��µ¦ Oxidative 
metabolism�Â¨³�µ��µ¦�¼��´�Â­��Ultraviolet (UV) Ã�¥�Chromophores Ä��·ª®�́��Á�}��¨Ä®oÁ�·�
�µ¦Á¡·É¤�Oxidative phosphorylation��°��Cell surface receptors��ÎµÄ®oÁ�·��µ¦�¦³�»o��Transcription 
factors activator protein 1 (AP-1)�Â¨³�Nuclear factor-kappa B (NF-kB) 



  10 

 

£µ¡�̧É��������ª��µ¦Á�·��ªµ¤�¦µ�°��·ª®�́� 

  Ã�¥�AP-1 �³¤¸�¨�¦³�»o��Transcription �°��Matrix metalloproteinase (MMPs) growth factor 
genes�Ä��Fibroblast Â¨³�Keratinocyte��°��µ��̧Ê�AP-1 ¥´��ÎµÄ®oÁ�·��µ¦­´�Á�¦µ³®r�Procollagen ¨�¨�
Ã�¥¤¸�¨¥´�¥´Ê��Type I, III Procollagen gene expression Ä��Fibroblast Â¨³¤¸�¨¥´�¥´Ê��Transforming 
growth factor-â (TGF-â)�Ã�¥¤¸�¨�n°�TGF-â receptor �ÎµÄ®oÁ�·��µ¦¨�¨��°��Dermal matrix 
formation 
  �µ¦�¦³�»o��NF-kB �ÎµÄ®oÁ�·��Transcription �°��Proinflammatory cytokine genes Å�oÂ�n�
IL-1, TNF-á, IL-6, IL-8 �n°Ä®oÁ�·��µ¦°́�Á­��¹Ê��Ã�¥ Proinflammatory cytokine �È�³¤¸�¨Å�
�¦³�»o��µ¦­¦oµ��ROS Å�oÂ¨³�ROS��È�³¤¸�¨�ÎµÄ®oÁ�·��µ¦­¦oµ��Carbonyl group Ä�Ã�¦�̧���ÎµÄ®o
Á�·��µ¦­³­¤�°�Ã�¦�̧��¸É�¼��Îµ¨µ¥�oª¥ 
  �µ¦Å�o¦́�Â­��UV �ÎµÄ®oÁ�·��µ¦­¦oµ�Á­o�Ä¥�Elastin �¸É�·����·��µ��Fibroblast  Â¨³Â­��UV 
¥´��­µ¤µ¦�¥´�¥´Ê��Enzyme leukocyte elastase  ­n��¨Ä®oÁ�·��µ¦­³­¤�°�Á­o�Ä¥�Elastin �¸ÉÁ­ºÉ°¤­£µ¡�
Â¨³�n°Ä®oÁ�·�¤¸�µ¦­³­¤�°�Ä¥�Collagen �¸ÉÁ­ºÉ°¤­£µ¡�oª¥ 
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£µ¡�̧É�������¨Å��µ��¸ªÁ�¤¸�°��µ¦Á�·��ªµ¤�¦µ�°��·ª®�́� 

2.2 ¦·Êª¦°¥¦°��ª��µ 

  �µ¦Á�·��ªµ¤�¦µ�°��·ª®�́�Á�·�Å�o�µ�®¨µ¥�{��́¥�́��¸É�¨nµª¤µ��¹É�¤´��³Á¦·É¤�¦µ��Ä®oÁ®È�
�µ��¦·Áª�Ä�®�oµ�n°��¦·Êª¦°¥¦°��ª��µ¤´��³¡�Á�}�°µ�µ¦Â­��Â¦��°��ªµ¤�¦µ�°��·ª®�́��
Ã�¥�·ª®�́��¦·Áª�¦°��ª��µÁ�}��¦·Áª��¸É¤¸�ªµ¤�µ��¸É­»���º°�¦³¤µ��0.04�¤·¨¨·Á¤�¦�(Ackerman, 
1997) �µ¦Á�·�¦·Êª¦°¥¦°��ª��µÁ�·�Å�o�µ��´Ê��{��́¥£µ¥Ä�Â¨³£µ¥�°��(Ian & Martin, 2006)�Å�oÂ�n 

1. ¡�¤¸�µ¦�µ��́ª¨�Â¨³¤¸�µ¦­¼�Á­¸¥�ªµ¤¥º�®¥»n��°��´Ê�®�́��Îµ¡¦oµ 
2. Ä��´Ê�®�́�Â�o�¡�¤¸�µ¦¨�¨��°�Á­o�Ä¥ Collagen�Â¨³¡�¤¸�µ¦Á�¨¸É¥�Â�¨��°�Ä¥�

Elastic�Â¨³�Glycosaminoglycan �ÎµÄ®o¤¸�µ¦­¼�Á­¸¥�ªµ¤¥º�®¥»n��°��´Ê�®�́�Â�oÅ� 
3. ¡�ªnµ¤¸�µ¦¨�¨��°��´Ê�Å�¤´�Ä�o�·ª®�́�  
4. Á�·��µ��µ¦Á�¨ºÉ°�Å®ª�°��¨oµ¤Á�ºÊ°¦°��ª��µ� 
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Ä��{��»�´�¡�¤¸�µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µÅ�o®¨µ¥ª·� ̧(Manaloto & Alster, 1999) Å�oÂ�n� 
1. �µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�¨»n¤�Retinoic acid, AHAs� 

1) Retinoic acid (Kligman, A.M., Grove, Hirose & Leyden, 1986; Weiss, Ellis, 
Headington et al., 1988; Weinstein, Nigra, Pochi et al., 1991) �¦�ª·�µ¤·�Á°�³¤¸�¨Ä��µ¦¥´�¥´Ê�
�µ¦­¦oµ��AP-1 �ÎµÄ®o¥´�¥´Ê��µ¦�Îµ�µ��°�Á°�Å�¤r�Matrix metalloproteinase�Á�·��µ¦Á¡·É¤�°��Collagen 
Â¨³�Glycosaminoglycan�Ä��´Ê�®�́�Â�o�Â¨³¡�ªnµ�³¤¸�µ¦®�µ�́ª�°��´Ê�®�́��Îµ¡¦oµ Á�·��µ¦­¦oµ�
Á¤¨µ�·�Ä��·ª®�́�¨�¨��Ã�¥¡�ªnµ�µ¦¦́�¬µÃ�¥ª·�¸�̧Ê�o°�Ä�oÁª¨µ�µ� 4-10 Á�º°� (Kang, Fisher & 
Voorhees, 1997; Kligman et al., 1986) �¦�ª·�µ¤·�Á°Á�}�¥µ�¸É¤¸�¦³­·��·£µ¡�̧Ä��µ¦¦́�¬µ¦·Êª¦°¥
�¸ÉÁ�·��µ��Photoaging �¨�µ¦¦́�¬µ�³�̧�¹Ê�£µ¥Ä��4-10 Á�º°��Â¨³¡�¤¸�¨�oµ�Á�¸¥���º°°µ�µ¦¦³�µ¥
Á�º°��Â­���·ª¨°� 

2) Alpha Hydroxy Acids (AHAs) (Ditre, Griffin & Murphy, 1996; Kligman, A.M., 
1995; Leyden, Lavker, Grove & Kaidbey, 1995; Draelos, 1997)�¤¸�¨Ä��µ¦¦́�¬µ�Photoaging skin 
Ã�¥�ÎµÄ®o¤¸�µ¦®�µ�́ª�°��´Ê�®�́��Îµ¡¦oµ�¨��Corneocyte cohesion Á¡·É¤�µ¦­¦oµ��Collagen, 
Glycosaminoglycan�Â¨³�Elastic fiber��¨�oµ�Á�¸¥���º°��ÎµÄ®oÁ�·��µ¦¦³�µ¥Á�º°�Å�o  

2. �µ¦�Îµ Chemical peeling (Nelson, Fader & Gillard, 1995; Kligman, D. & Kligman, 
A.M., 1998; Coleman & Brody, 1997) Á�}��µ¦Ä�o­µ¦Á�¤¸�¸É¤¸§��·ÍÁ�}��¦�¤µ�ÎµÄ®oÁ�¨¨r�·ª®�́�
®¨»�¨°�°°�Â¨³�ÎµÄ®oÁ�·��¦³�»o��µ¦­¦oµ�Á�¨¨r  Fibroblast�Â¨³Á­o�Ä¥�Collagen�Ã�¥Â�n�¦³�́�
�ªµ¤¨¹�Á�}��3 ¦³�́���º°�Superficial peels, Medium-depth peels, Â¨³�Deep depth �¹É�¡�ªnµ�µ¦
¦́�¬µ�oª¥�Chemical peeling��³Ä®o�¨�µ¦¦́�¬µ�¸É¤¸�ªµ¤Â���nµ�®¨µ�®¨µ¥�¹Ê��´�­µ¦�¸É�Îµ¤µÄ�o�
Á���·��µ¦�Îµ��{��́¥�µ¦�°�­�°��°�Â�n¨³�»��¨�Â¨³¡��¨�oµ�Á�¸¥�Å�o¤µ�Å�oÂ�n�°µ�µ¦Â­�, 
Â���¨°� Á�·��µ¦�·�Á�ºÊ°�¦°¥�Îµ Â�¨Á�}��Á�}��o�  

3. Botolinum toxin injection (Carruthers, A. & Carruthers, J., 1997; Guerrissi & Sarkissian, 
1997; Carruthers A, Kiene & Carruthers J, 1996) °°�§��·ÍÃ�¥�́��´��Receptor �¸É�Presynaptic neuron 
�°��Motor unit �¹É��ÎµÄ®oÁ�·��µ¦¥´�¥´Ê��µ¦®¨´É��Acetylcholine Ã�¥Á�jµ®¤µ¥�°��µ¦¦́�¬µ�º°�ÎµÄ®oÁ�·��
Muscle weakening Â���´Éª�¦µª��¨�oµ�Á�¸¥��¸É¡�Å�o�º°�¦°¥�ÊÎµÁ�¸¥ª��®�́��µ��, Drooping eyelid 
Á�}��o� 

4. Fillers injection (Bailin, P.L. & Bailin, M.D., 1988) Á�}��µ¦�¸�­µ¦Á�·¤Á�È¤Á�oµÅ���Â���
Collagen��¦¦¤�µ�·�¸É¨�¨�Å�Ä®o�´��·ª®�́��Ä�oÄ��µ¦¨�¦·Êª¦°¥�Á�·¤Á�È¤¦n°�¨¹��Â�nÁ�ºÉ°��µ��·ª®�́�
�¦·Áª�¦°��ª��µ¤¸�ªµ¤�µ�¤µ��Loose stroma Â¨³¡�¤¸�liquid/mucin component ­¼���¹��ÎµÄ®o�µ¦
�¸��Collagen �¦·Áª�¦·Êª¦°¥¦°��ª��µ�ÎµÅ�o¥µ�Â¨³­¨µ¥Å�oÁ¦Èª 
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5. Ablative skin resurfacing (Leyden et al., 1995; Draelos, 1997; Nelson et al., 1995; 
Kligman, D., Kligman, A.M., 1998; Goh & Khool, 2002; Tanzi & Alster, 2002; Alster & Garg, 
1996) Å�oÂ�n Carbon dioxide (CO2) laser, Erbium: Yttrium-Aluminum-Garnet (Er:YAG) laser Á�}�
Á¨Á�°¦r��·�¨°��·ªÃ�¥�ªµ¤¦o°��µ�Á¨Á�°¦r�³�Îµ¨µ¥�´Ê�®�́��Îµ¡¦oµÂ¨³�ÎµÄ®o Collagen Ä��´Ê�
®�́�Â�o¤¸�µ¦®��́ª��¦³�»o��µ¦­¦oµ� Collagen Ä®¤n�Ä��µ¦«¹�¬µ�¸É�nµ�¤µ¡�ªnµ¦·Êª¦°¥¦°��ª��µ
�°�­�°��̧�n°�CO2 laser Â�n�o°Á­¸¥�¸É¡�Å�o�n°¥�º°�µ¦Á�·�¦°¥Â����¦°¥�Îµ���µ¦�·�Á�ºÊ°���µ¦Á�·�
Â�¨Á�}��Â¨³��µ¦Á�·�®�́��µ�¨·Ê� 

6. Non-ablative laser treatment (¡¦�·¡¥r������; Papadavid & Katsambas, 2003) Å�oÂ�n�
Laser 585 nm, 595 nm, Long pulse 1064 nm Nd:YAG 1,320, 1,450, 1,540�Â¨³ Erbium:glass �¹É�
Á�}�Á¨Á�°¦r�¸É¡´��µ�µ�¦³��Á�·¤ Ã�¥�³¨��µ¦�Îµ¨µ¥�´Ê�®�́��Îµ¡¦oµÃ�¥Ä�o�ªµ¤Á¥È��Â¨³Ä®o�ªµ¤
¦o°�¤¸�¨Á�¡µ³Ä��´Ê�®�́�Â�o��¹É��³�¦³�»o���µ¦­¦oµ�Á�¨¨r�Fibroblast Â¨³�µ¦­¦oµ� Collagen�Ä®¤n�
�o°�̧��º°�Å¤n¤¸Â�¨�Â�n¡�ªnµ�¦³­·��·£µ¡Ä��µ¦¦́�¬µ¦·Êª¦°¥¥´��o°¥�ªnµ��·�¨°��·ª��¨�oµ�Á�¸¥��¸É
¡�Å�o��º°��ª¤Â�� ¦°¥�Îµ 

7. Fractional photothermolysis (¡¦�·¡¥r������; Papadavid & Katsambas, 2003) Á�}�
Á¨Á�°¦r�¸É�³�Îµ¨µ¥�·ª®�́�Á�}�¦¼Á¨È�Á�¡µ³­nª�Ã�¥�³¤¸­nª��¸ÉÅ¤nÃ���Îµ¨µ¥¨o°¤¦°�°¥¼n��nª¥Ä®o
Â�¨®µ¥Å�oÁ¦Èª�¹Ê��Ä�­nª��¸ÉÃ���Îµ¨µ¥�³Á�·��¦³�ª��µ¦®µ¥�°�Â�¨�(Wound healing) Â¨³Á�·�
¤¸�µ¦�¦³�»o��µ¦­¦oµ� Collagen��¹Ê���¨�oµ�Á�¸¥��º°�¦°¥�ª¤Â�� ¦°¥�Îµ Â�¨Á�}� 

2.3 ��ª��µ¦®µ¥�°�Â�¨ 

 ­µ¤µ¦�Â�n�Å�oÁ�}����¦³¥³�́��̧Ê 

2.3.1 ¦³¥³®oµ¤Á¨º°��(Hemostasis stage) 
  Á¤ºÉ°¤¸Á¨º°�Å®¨��³Á¦·É¤¤¸�µ¦Â�È��́ª�°�Á¨º°��(Coagulation) Ã�¥Á�¨¨r�¸É�µ�Á�È��³®¨´É� Cytokine, 
Growth factor Â¨³�{��́¥�¸É�nª¥Ä��µ¦Â�È��́ª�°�Á¨º°��(Clotting factor) �¹É��³�¦³�»o��Extrinsic 
clotting cascade �ÎµÄ®oÁ�·��Fibrin clot Â¨³�µ¦¦ª¤�́ª�´��°�Á�¨È�Á¨º°��Á¡ºÉ°¨��µ¦Á­¸¥Á¨º°�°°��µ�
Â�¨��n°¤µÁ�¨È�Á¨º°��(Platelet) �³®¨´É��Platelet-derived growth factor (PDGF) �¹É�Á�}��Mediator �´��Îµ
Ä®o�Neutrophil lymphocyte Â¨³�Monocyte Á�oµ¤µÃ�¥�Neutrophil �³¤µ¥n°¥Á�ºÊ°Â���¸Á¦̧¥�Â¨³�¦³�»o�
Á�¨¨r Fibloblast Â¨³�Keratinocyte �¹É��Á�¨¨r�Fibloblast �³�Îµ®�oµ�¸É­¦oµ��Collagen Â¨³�Keratinocyte 
�³­¦oµ��·ª®�́��´Ê��°���¦³�»o�Ä®o¤¸�µ¦­¦oµ�Á­o�Á¨º°�Ä®¤n�Â¨³�Extracellular matrix protein 
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2.3.2 ¦³¥³Â�¨°´�Á­��(Inflammatory stage) 
  Á�·��¹Ê�®¨´���ª��µ¦�Hemostasis Â¨³¤´�­·Ê�­»�£µ¥Ä����-����´ÉªÃ¤�®¨´��µ¦Á�·�Â�¨�Â�n°µ�
�µ��¹���-��ª́��Ä�¦³¥³Â¦��³¤¸Á�¨¨rÁ¤È�Á¨º°��µª��·��Neutrophils Á�oµ¤µ�n°���¹É��³�¦³�»o�Á�¨¨r�
Fibroblasts Â¨³�Epithelium ®¨´��µ¦Á�·�Â�¨�2-3 ª́���oµÅ¤n¤¸�µ¦�·�Á�ºÊ°Â�¦��o°��Á�¨¨r�Neutrophils ��È
�³¨��Îµ�ª�¨��Â¨³�³¤¸Á�¨¨r�Macrophage Á�oµ¤µÁ�È��·�Á�ºÊ°Ã¦��Á�¨¨rÁ¤È�Á¨º°��µª�¸É�µ¥Â¨oª�Á«¬Á�¨¨r
Â¨³�Fibrin clot ­´�Á�¦µ³®r�Nitric oxide ®¨´É��MMPs Á�n��Collagenase �¹É�¤¸�ªµ¤­Îµ�´�Ä��µ¦�Îµ�́�
Á�ºÊ°Á¥ºÉ°�¸É�µ¥Â¨oª°°�Å���¦³�»o��µ¦®¨´É��Vasoactive substances Á�n��Prostaglandins Â¨³�Histamine 
�¦³�»o��µ¦®¨´É��Cytokines �¸É�nª¥Ä��µ¦­¤µ��°�Â�¨�Á�n��PDGF, Transforming Growth Factor-â 
(TGF-â) Â¨³�Vascular Endothelial Growth Factor (VEGF) Á�}��o��Á¡ºÉ°�ª��»¤�µ¦Á�¦·�Á�·�Ã��°��
Collagen Â¨³Á­o�Á¨º°��¹Ê�Ä®¤n�Ã�¥Á¦·É¤�o��µ��ÎµÂ®�n��¸É¨¹��¸É­»��°�Â�¨����¹��´Ê��·ª�°�­»� 

2.3.3 ¦³¥³Â�¨­¦oµ�Á�ºÊ°Á¥ºÉ°�(Proliferative and repair stage) 
  Á�·��¹Ê�®¨´��µ¦Á�·�Â�¨�����­´��µ®r��¦³�°��oª¥��ª��µ¦­¦oµ��·ª®�́��´Ê�®�́��Îµ¡¦oµ
Ä®¤n�(Re-epithelization), �µ¦­¦oµ�Á­o�Á¨º°�Ä®¤n�(Neovascularization) Â¨³�µ¦�n°¤Â�¤Á�ºÊ°Á¥ºÉ°�¸É
®µ¥Å�Ã�¥�µ¦­¦oµ�Á�ºÊ°Á¥ºÉ°Á�¸É¥ª¡´�Ä®¤n�(Granulation) Á�¨¨r�Fibroblast ¤¸���µ�­Îµ�´�Ä��µ¦
­¦oµ��Proteoglycans, Glycosaminoglycans, Collagen Ã�¥�³¤¸�µ¦­¦oµ��Collagen ¤µ��¸É­»�Ä�ª́��¸É�
��®¨´�Á�·�Â�¨�Â¨³�Îµ®�oµ�¸É¥n°¥­¨µ¥�Fibrin ®¦º°�Fibronectin Á�·¤�Á¡ºÉ°Ä®oÁ�·��Granulation tissue 
Ä®¤n�¹Ê�¤µÂ���¸É��¹É��¦³�°�Å��oª¥�Hyaluronan (Hyaluronic acid), Fibronectin, Collagen fibers 
type I, III, V Â¨³�Extracellular matrix °ºÉ��Ç�Ã�¥Á¦·É¤­¦oµ��́Ê�Â�nª́��¸É���®¨´��µ¦Á�·�Â�¨�¤µ��Â��
Á�ºÊ°Á¥ºÉ°�¸É®µ¥Å���Á�È¤��°��µ��̧Ê�Á�¨¨r�Fibroblast �³¤¸�Contractile proteins Á�n��Actin �¹É��³�nª¥Ä�
�µ¦®��́ª�°�Â�¨��ÎµÄ®oÂ�¨Á�oµ¤µ�·��´��­nª�Á�¨¨r�Keratinocyte �³Á�¨ºÉ°��́ª¤µ¥´��o�Â�¨��́Ê�Â�n�
�������´ÉªÃ¤�®¨´�Á�·�Â�¨�Á¡ºÉ°­¦oµ��·ª®�́��´Ê�®�́��Îµ¡¦oµÄ®¤n�¹Ê�¤µ���¨»¤Â�¨�Â�¨�³¤¸�ªµ¤
Â�È�Â¦��(Tensile strength) ¤µ��¹Ê��Ã�¥�³¤¸�ªµ¤Â�È�Â¦���¦³¤µ�¦o°¥¨³����Ä�­´��µ®r�¸É���®¨´�
�µ¦Á�·�Â�¨ 

2.3.4 ¦³¥³�¦́�Ã�¦�­¦oµ�Á¡ºÉ°�ªµ¤­¤�¼¦�r�°��µ�Â�¨�(Remodeling stage) 
  Á�·��¹Ê�®¨´���ª��µ¦�Hemostasis ��­´��µ®r�Ã�¥���·�³Ä�oÁª¨µ�¦³¤µ��������Á�º°��Â�n
°µ�­·Ê�­»�Ä�Áª¨µ��-���e®¨´��µ¦Á�·�Â�¨�Ã�¥¤¸Á�¨¨r�Fibroblasts Á�}��́ª�ª��»¤�nµ��µ��µ¦­¦oµ��
ECM Â¨³�MMPs �¹É�¤¸­nª�Ä��µ¦�ª��»¤�µ¦Á�¦·��°�Á�¨¨r�(Cell differentiation) Ä�¦³¥³�̧ÊÁ�¨¨r
�µ�­nª��³¤¸�µ¦¡´��µÂ¨³Á�¦·�Á�È¤�¸É��µ�­nª��È�³�µ¥Å��(Maturation and apoptosis) �ÎµÄ®o
�ªµ¤®�µÂ�n��°�Á�¨¨r¨�¨��Â¨³¤¸�µ¦�́�Á¦̧¥��́ª (Cross-linking) �°� Collagen Á¡ºÉ°Á¡·É¤�ªµ¤
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Â�È�Â¦��°�Â�¨�Fibronectin Â¨³�Hyaluronan �³�¼�Â���¸É�oª¥ Collagen���µ�Ä®�nÂ¨³Â�È�Â¦��
Collagen���·��¸É���(Type III collagen) ¨��Îµ�ª�¨���ÎµÄ®oÂ�¨Â���o°¥¨��Â�È�Â¦�¤µ��¹Ê� 

 

£µ¡�̧É�������Â­���¦³�ª��µ¦®µ¥�°�Â�¨ 

2.4 �ªµ¤�¦µ�°��·ª®�´�Â¨³�µ¦®µ¥�°�Â�¨� 

  ��ª��µ¦�µ��¸ªÁ�¤¸Ä��µ¦Á�·��ªµ¤�¦µ�°��·ª®�́��¨oµ¥�´���ª��µ¦Ä��µ¦®µ¥�°�Â�¨�
Ã�¥�µ¦Á�·��ªµ¤�¦µ�°��·ª®�́��µ�Â­��UV Â¨³�µ¦Á�·�Â�¨�³�ÎµÄ®oÁ�·���ª��µ¦�µ¦°́�Á­��¹Ê��
�¹É��µ¦°́�Á­��³¤¸�¨�¦³�»o��µ¦­¦oµ��ROS �n°Ä®oÁ�·��Extracellular matrix degradation Â¨³�µ¦Á�·�
�ªµ¤�¦µ�°��·ª®�́��µ��{��́¥£µ¥Ä��È�³�ÎµÄ®oÁ�·��¦³�»o��µ¦­¦oµ��ROS��¹É��³¤¸�¨�n°Ä®oÁ�·��
Extracellular matrix degradation�Á�n��´��Ä��µ¦®µ¥�°�Â�¨�ÎµÁ�}��³�o°�°µ«´¥  Cytokine Â¨³�
Growth factor ®¨µ¥��·�¤µ¤¸���µ�Ä�¦³¥³�nµ��Ç��°��µ¦®µ¥�°�Â�¨�Ã�¥�Cytokine �¸ÉÁ�¸É¥ª�o°�
Å�oÂ�n�Epidermal growth factor, Fibroblast growth factor, Keratinocyte growth factor, Platelet-derived 
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growth factor, Transforming growth factor, Insulin-like growth factor Â¨³�Interleukin��Á�}��o��
(Werner & Grose, 2003; Mehta & Fitzpatrick, 2007; Eming et al., 2007; Kristsy & Lynch, 1993; 
Moulin, 1995; Mateo et al., 1994;  McCartney-Francis et al., 1990; Rappolee et al., 1988)��́��µ¦µ��¸É�
��� 

�µ¦µ��̧É���� Growth Factors in Wound Healing 

Growth Factors and Cytokines Properties/Actions 
Vascular endothelial growth 
factor 

Mediates angiogenesis 
Chemotactic for endothelial cells 
Mitogenic for endothelial cells and keratinocytes 

Hepatocyte growth factor 
Platelet-derived growth factor 

Mediates tissue organization and regeneration 
Chemotactic for fibroblasts and macrophages 
Mitogenic for fibroblasts, smooth muscle cells, and 
endothelial cells 

Epidermal growth factor Mediates angiogenesis 
Chemotactic for endothelial cells 
Mitogenic for fibroblasts, endothelial cells, and 
keratinocytes 

Granulocyte colony-stimulating 
factor 

Mediates angiogenesis 
Mitogenic for hematopoietic cells 

Transforming growth factor â Mediates angiogenesis 
Chemotactic for fibroblasts, keratinocytes, and 
macrophages 
Mitogenic for fibroblasts and smooth muscle cells 
Inhibits endothelial cells, keratinocytes, and lymphocytes 
Regulates matrix proteins, including collagen, 
proteoglycans, fibronectin, and matrix-degrading proteins 
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�µ¦µ��̧É���� (�n°� 

Growth Factors and Cytokines Properties/Actions 
Keratinocyte growth factor 
Interleukins (IL-6 and IL-8) 

Mediates tissue organization and regeneration 
Chemotactic for inflammatory cells and keratinocytes 
Mitogenic for lymphocytes and keratinocytes 

¡�ªnµ�Cytokine �³¤¸���µ�Ä���ª��µ¦®µ¥�°�Â�¨Ã�¥�µ¦�¦³�»o��µ¦�Îµ�µ��°��
Keratinocyte��Â¨³�Dermal fibroblast Ä®o¤¸�µ¦�¦³�»o��µ¦­¦oµ� Collagen�Ä®¤nÂ¨³�µ¦�n°¤Â�¤�
Extracellular matrix �ÎµÄ®oÁ�·� Dermal tissue remodeling �́�£µ¡�¸É���� 
 

 
 

£µ¡�̧É���4  ���µ��°��Cytokine�Ä���ª��µ¦®µ¥�°�Â�¨ 
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2.5 ���µ��°��Cytokine �n°�ªµ¤�¦µ�°��·ª®�´�� 
 
Cytokine�­¦oµ�Å�o�µ��Macrophage, Keratinocyte Â¨³ Fibroblast�Ã�¥ Cytokine��³¤¸���µ�

­Îµ�´�Ä���ª��µ¦®µ¥�°�Â�¨�´Ê�Ä�¦³¥³�Inflammatory phase, Granulation phase Â¨³�Remodeling 
phase���¹É� Cytokine��¸É¤¸���µ�­Îµ�´��Å�oÂ�n�Epidermal growth factor, Fibroblast growth factor, 
Keratinocyte growth factor, Platelet-derived growth factor, Transforming growth factor, Insulin-like 
growth factor Â¨³�Interleukin�Á�}��o���¹É� Cytokine Á®¨nµ�̧Ê�³¤¸���µ�Ä���ª��µ¦®µ¥�°�Â�¨Ã�¥
�µ¦�¦³�»o��µ¦�Îµ�µ��°��Keratinocyte��Â¨³�Dermal fibroblast Ä®o¤¸�µ¦�¦³�»o��µ¦­¦oµ� Collagen�Ä®¤n
Â¨³�µ¦�n°¤Â�¤�Extracellular matrix (Werner & Grose, 2003; Mehta & Fitzpatrick, 2007; Eming et al., 
2007; Kristsy & Lynch, 1993; Moulin, 1995; Mateo et al., 1994; McCartney-Francis et al., 1990; 
Rappolee et al., 1988) 

�µ��µ¦�¸É�Cytokine ¤¸���µ�Ä���ª��µ¦®µ¥�°�Â�¨�́��́Ê��¹��ÎµÄ®o¤¸�¼o­�Ä��¸É�³
�Îµ�µ¦«¹�¬µ���µ��°��Cytokine �n°£µª³�ªµ¤�¦µ�°��·ª®�́� 

Ä��e������¢d��r¡µ�¦·� Â¨³¦°­Â���Å�o�Îµ�µ¦«¹�¬µ�µ¦Ä�o Topical growth factor��µ��
Cultured neonatal human dermal fibroblast Ä��µ¦¦́�¬µ�¼o�iª¥ Photodamage skin �Îµ�ª��14 ¦µ¥�
Ã�¥Ä®o�¼o�iª¥�µ¥µª́�¨³­°��¦́Ê��n°Á�ºÉ°�Á�}�Áª¨µ�60 ª́��Â¨³�Îµ�µ¦ª́��¨Ã�¥�¦³Á¤·��Clinical 
grading of photodamage, Optical profilometry Â¨³�Punch biopsy�¡�ªnµ�¼o�iª¥¤¸¦·Êª¦°¥Â¨³ 
Photodamage �¦·Áª�¦°��ª��µ�̧�¹Ê�°¥nµ��´�Á���Ã�¥�Clinical grading of photodamage �̧�¹Ê��
12.2% ��(p = 0.0003), ��nµ�Ra Â¨³�Shadow �µ� Profilometry�¨�¨��14.1% (p = 0.008) Â¨³�36.2% 
(p = 0.02)��µ¤¨Îµ�́� Â¨³¡�ªnµ�Grenz-zone collagen Á¡·É¤�¹Ê��37%, Epidermal thickness Á¡·É¤�¹Ê��
30% (Fitzpatrick & Rostan, 2003) 

 

Ä��e�2006�Â°¦r¨·�  ¨µÃ°�¡´��¸Ê�Â¨³Ã�¨�rÂ¤��Å�o�Îµ�µ¦«¹�¬µ�µ¦Ä�o�TGF-â1 Â¨³�L-
Ascorbic acid Ä��µ¦¦́�¬µ�Wrinkle Ã�¥Ä®o�µ¥µª́�¨³­°��¦́Ê��n°Á�ºÉ°�Á�}�Áª¨µ�3�Á�º°��¡�ªnµ�¦̧¤
�¸É¤¸�TGF-â1�Á�}�­nª��¦³�°�Ä®o�¨Ä��µ¦¨��Wrinkle score �̧�ªnµ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�
(Ehrlich, Rao, Pabby & Goldman, 2006) 

 

Ä�Á�º°��»¤£µ¡´��r�e������Ã�¨�r�Ã�¨�rÂ¤��Â¨³Å�¦°�Å�o�Îµ�µ¦«¹�¬µ�¦³­·��·£µ¡�°��
Mixture of human growth factor and cytokine Ä��Skin rejuvenation �¹É�¡�ªnµ®¨´��µ¦Ä�o�¦̧¤�µª́�¨³
­°� �¦́Ê�Å�����ª́��¡�¦·Êª¦°¥¦°��ª��µ�̧�¹Ê��17� Â¨³¦·Êª¦°¥¦°��µ��̧�¹Ê��13� Ã�¥ Mixture of 
human growth factor and cytokine��¸É�Îµ¤µÄ�oÄ��µ¦«¹�¬µ¤µ�µ��Cultured human fetal skin cells �µ��
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Cell bank Â¨³�µ¦�¦³Á¤·��¨Ä�o�µ¦�nµ¥£µ¡,�Wrinkle scale Â¨³�µ¦�¦³Á¤·�Ã�¥�¼oÁ�oµ¦́��µ¦ª·�́¥
Á°��(Gold, Goldman & Biron, 2007) 

 

Ä�Á�º°��»¨µ�¤�e������Ã�¨�r�Ã�¨�rÂ¤��Â¨³Å�¦°���ÈÅ�o�Îµ�µ¦«¹�¬µ�¦³­·��·£µ¡�°��
Mixture of human growth factor and cytokine °̧��¦́Ê�Â�nÄ�o�µ¦�¦³Á¤·��¨Ã�¥�3D in vivo optical 
skin imaging (PRIMOS) �¹É��nµÁ�ºÉ°�º°�ªnµ�µ¦Ä�o�Wrinkle scale �¹É�¡�ªnµ®¨´��µ¦Ä�o�¦̧¤Å�����ª́��
¡��Roughness parameter ¨�¨�������� Á¤ºÉ°Á�¸¥��´��Placebo �¸É¡�Á¡¸¥����Roughness parameter 
�¸É¨�¨����% (Gold, Goldman & Biron, 2007) 

 

Ä�Á�º°��»¨µ�¤�e����8 ±»­Á��  Á¢¨�m­ Â¨³Ã�¨Á�·¦r� Å�o�Îµ�µ¦«¹�¬µ�¨�°� Human 
growth factor and cytokine Ä��µ¦¦́�¬µ�Skin rejuvenation�Ã�¥Ä®o�¼o�iª¥�µ¥µ�n°Á�ºÉ°�Á�}�Áª¨µ�6 
Á�º°��¡�ªnµ¦·Êª¦°¥¦°��ª��µ�̧�¹Ê��33� Â¨³¦·Êª¦°¥¦°��µ��̧�¹Ê��25� �́��·Ê�Á�ºÊ°Å��¦ª�¡�ªnµ¤¸
�µ¦®�µ�́ª�°��´Ê�®�́��Îµ¡¦oµ¤µ��¹Ê��Â¨³¡��Fibroblast Á¡·É¤�¹Ê�Ä��´Ê�®�́�Â�o��µ��Electron 
microscopy ¡��µ¦­¦oµ��New collagen (Hussain, Phelps & Goldberg, 2008) 

2.6 Adipose-Derived Stem Cell Cytokine 

  Adipose-derived stem cell cytokine Á�}��Pluripotent stem cell �¸É¤¸¨´�¬�³Á®¤º°��Bone 
marrow-derived stem cell �¹É��³¡�ªnµ­µ¤µ¦�®¨´É��Secretory factors Å�o®¨µ¥��·��Å�oÂ�n� �Platelet-
derived growth factor (PDGF), Basic fibroblast growth factor (bFGF), Keratinocyte growth factor 
(KGF), Transforming growth factor (TGF)-â1, Hepatocyte growth factor (HGF), Vascular endothelial 
growth factor (VEGF), type I collagen, Fibronectin (Kim WS et al., 2007; Kim WS, Park & Sung, 
2009) 

�µ��µ¦«¹�¬µÃ�¥��·¤�Â¨³��³¡�ªnµ�Secretory factors��µ��Adipose-derived stem cell �³
Å�¤¸�¨�n°¦³�́��mRNA �°��Extracellular matrix protein �¦³�»o�Ä®o�Human dermal fibroblast 
Á¡·É¤�µ¦­¦oµ��Collagen type I, III, Fibronectin Â¨³¨��µ¦­¦oµ��MMP-1 Â¨³�µ��µ¦��¨°��´Ê�Ä��
Invitro Â¨³�Animal study Â­��Ä®oÁ®È�ªnµ�Secretory factors �µ��Adipose-derived stem cell ¤¸
���µ�Ä��¦³�ª��µ¦®µ¥�°�Â�¨Ã�¥�¦³�»o��µ¦�Îµ�µ��°��Dermal fibroblast �¹É��³¡�ªnµ¤¸�¨
Ä®o¤¸�µ¦¨�¨��°���µ��°�Â�¨°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Â¨³�¦³�»o��µ¦Á�·��Re-epithelialization 
�°�Â�¨�(Gold et al, 2007; Hussain et al., 2008; Kim W.S. et al., 2007)��°��µ��̧Ê��·¤ Â¨³��³�¥´�
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Å�o�Îµ�µ¦«¹�¬µ�¨�°��Secretory factors��µ��Adipose-derived stem cell�Ä��µ¦���j°��Human 
dermal fibroblast �µ��Oxidative stress ¡�ªnµ�Secretory factors��µ��Adipose-derived stem cell�¤¸
§��·Í�Antioxidant effect Ã�¥�nª¥Ä®o�Human dermal fibroblast ­µ¤µ¦��Resist �n°�Free radical Â¨³
¤¸§��·Í�Antiapoptotic effect Ä��Invitro study (Kim W.S. et al., 2008) 

Ä��e�������µ¦r� Â¨³��³�Å�o�Îµ�µ¦«¹�¬µ�¨�°��Secretory factors��µ��Adipose-derived 
stem cell�Ä��µ¦¦́�¬µ�Skin aging Ã�¥�µ¦�¸��Adipose-derived stem cell Â¨³�Secretory factors Á�oµ
Ä��·ª®�́��°��Micropig ¡�ªnµ¤¸�µ¦®�µ�́ª�¹Ê��°��´Ê�®�́�Â�o�Â¨³¡�¤¸�µ¦Á¡·É¤�¹Ê��°� Collagen�
Â¨³Å�o�Îµ�µ¦«¹�¬µÁ�}��Pilot study Ä����Ã�¥Ä�o�Purified autologous processed lipoaspirate cells 
�¸�Á�oµÄ��·ª®�́��°���Å�o�¸É¤¸�Photoaged skin ®�¹É����¡�ªnµ¦·Êª¦°¥¨�¨��Â¨³�Skin texture �̧�¹Ê�
Ä�¦³¥³Áª¨µ���Á�º°��®¨´��µ��¸��¦́Ê��¸É­°��(Park et al., 2008) 

Ä��e�2009 �·¤Â¨³��³ ¥´�Å�o�Îµ�µ¦«¹�¬µ�¨�°��Adipose-derived stem cell�Â¨³ 
Secretory factors��n°�Ultraviolet light B (UVB)-induced wrinkle Ä��Mice ¡�ªnµ�®¨´��µ¦�¸��
Adipose-derived stem cell Á�oµ�´Ê�Å�¤´��°��Mice �¸É�ÎµÄ®oÁ�·�¦·Êª¦°¥�µ��µ¦�µ¥Â­��UVB �³
¡�ªnµ��ÎµÄ®o¤¸�µ¦¨�¨��°�¦·Êª¦°¥�Ã�¥¡�¤¸�µ¦®�µ�́ªÁ¡·É¤�¹Ê��°��´Ê�®�́�Â�o�Â¨³¡� Collagen�
Á¡·É¤�¹Ê��Ä��µ¦«¹�¬µ�Invitro study ¡�ªnµ�Adipose- derived cell cytokine ¤¸�¨¨��UVB-induced 
apoptotic cell Â¨³�ÎµÄ®o¤¸�µ¦Á¡·É¤�¹Ê��°��Collagen�type I Â¨³¤¸�µ¦¨�¨��°��MMP-1 Ä��Human 
dermal fibroblast (Kim, W.S.,  Park, B.S., Park, S.H., Kim, H.K. & Sung, 2009) 

Adipose-derived stem cell cytokine (Biocell white serum) �¦³�°��oª¥ �¦µ¥¨³Á°̧¥�
�µ¤�µ¦µ��¸É�����Â¨³£µ¡�¸É����� 

�µ¦µ��̧É���� Concentration of Cytokines and Extracellular Matrix Proteins 

Proteins Concentration 
PDGF 44.41  2.56 pg/mL 
bFGF 131.35  30.31 pg/mL 
KGF 86.28  20.33 pg/mL 

TGF-â1 103.33  1.70 pg/mL 
HGF 670.94  86.92 pg/mL 
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�µ¦µ��̧É���� ��n°� 

Proteins Concentration 
VEGF 809.53  95.98 pg/mL 

Type I collagen 921.47  49.65 ng/mL 
Fibronectin 1466.48  460.21 ng/mL 

 

 

£µ¡�̧É����  Adipose-Derived Stem Cell Cytokine (Biocell white serum) 

2.7 Á�¦ºÉ°�¤º°�̧ÉÄ�o�¦ª�ª´�΅�¬�³�µ��µ¥£µ¡�°��·ª®�´� 
 
Visioscan®VC98 �µ¤£µ¡�¸É�����Á�}�Á�¦ºÉ°�¤º°�¸É­µ¤µ¦�ª́��nµ�¸ÉÄ�o°oµ�°·��¹��ªµ¤¨¹��°�

¦·Êª¦°¥Å�oÃ�¥�¦��Á�¦ºÉ°�¤º°�̧Ê�¦³�°��oª¥�Video sensor chip ��·�¡·Á«¬�¸É¤¸ High resolution Ã�¥
Ä�o�Ultraviolet light A (UVA) Á�}�Â®¨n�Â­���¹É�°¥¼nÄ��¨n°�¡¨µ­�·�Á¨È��Ã�¥Ä��¨n°�¡¨µ­�·�
�¦³�°��oª¥�Halogenated lamp �¹É�¤¸Â­��Halogen 2 ��·��°¥¼nÄ��·«�¦��´��oµ¤�´��¸É�nª¥Ä®o�ªµ¤
­ªnµ�Â�n�·ª®�́�Á�nµ�´�°¥nµ��´Éª�¹��Â­��̧ÊÅ�o�́��µ¦­³�o°��°�Â­��¸ÉÅ¤n�o°��µ¦°°�Å���ÎµÄ®oÅ�o
£µ¡�¸É�¤�´��°��·ª®�́��®¨´��µ��́Ê��Charge-coupled device (CCD) camera �³�nµ¥£µ¡�°��·ª®�́�Åªo 

®¨´��µ¦�°��Visioscan®VC98 �º°�ªµ¤Á�o¤�°�Â­��¸É�ªµ¤�ªoµ�Â¨³�ªµ¤¨¹��nµ��´��³
Å¤nÁ�nµ�´��®¨´��µ�Â­��¦³��¡ºÊ��·ª�CCD camera �³¦́�Â­��¸É­³�o°�°°�¤µÂ¨oª�ÎµÅ�Â�¨Á�}�
�ªµ¤�ªoµ�Â¨³�ªµ¤¨¹�Ã�¥¤¸®�nª¥Á�}��¦¦��̧�(index) 
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Visioscan®VC98 �¼��Îµ¤µÁ�ºÉ°¤�´�Á�¦ºÉ°��°¤¡·ªÁ�°¦r�¹É�Ä�o�Image digitalization unit 256 
gray level Ã�¥�0��º°­¸�Îµ�Â¨³�255 �º°­¸�µª�£µ¡�¸ÉÁ�·��¹Ê�­µ¤µ¦�Â­��°°�¤µÁ�}�¦¼�¡ºÊ��·ªÅ�o�
®¨´��µ��́Ê��³Ä�o�SELS program (Surface Evaluation of Living Skin) Á¡ºÉ°�µ¦�Îµ�ª��Surface 
parameter Á¡ºÉ°�ÎµÅ��Îµ�ª��nµ�́ªÂ�¦�nµ�Ç�Å�oÂ�n 

1. Skin wrinkle (SEw) Á�}��nµ�¸É�Îµ�ª��µ�°́�¦µ­nª��nµÁ�¨¸É¥�°�¦·Êª¦°¥Ä�Â�ª�°�Â¨³
Â�ª�́Ê� 

2. Skin roughness(SEr) Á�}��nµ�¸É�Îµ�ª��ªµ¤®¥µ��°��·ª®�́� 
3. Skin�smoothness (SEsm) Á�}��nµ�¸É�°��¹��ªµ¤Á¦̧¥��°��·ª®�́��¹É��Îµ�ª��µ��nµÁ«¬­nª�

�¨´��°��nµÁ�¨¸É¥�ªµ¤�ªoµ�Â¨³�ªµ¤¨¹��°�¦°¥Á®̧É¥ª¥n� 
4. Scaliness (SEss) Á�}��nµ�¸É�°��¹��ªµ¤Â®o��°��·ª®�́� 
 

�nµ�́ªÂ�¦Á®¨nµ�̧ÊÅ�o�¼�«¹�¬µÄ�®¨µ¥�Ç��µ¦«¹�¬µÁ¡ºÉ°Ä®oÅ�o�nµ�¸ÉÁ®¤µ³­¤­Îµ®¦́�Ä�o
�¦³Á¤·� Skin surface Á�¦ºÉ°�¤º°�̧Ê¤¸�Program �Îµ�ª��nµÁ�¨¸É¥Â¨³�nµ�Deviation �°�Â�n¨³�parameter 
Â¨³¤¸�Reproducibility function �º°ª́��¸É�¦́Ê��ÈÅ�o�nµÄ�¨oÁ�¸¥��´��Á�¦ºÉ°�¤º°�̧Ê¤¸�o°�̧�º° 

1. ­µ¤µ¦��Îµ�µ¦ª́����·ª®�́�Å�oÃ�¥�¦��Ã�¥Å¤n�o°�Ä�o Skin replica Â��Á�¦ºÉ°�¦»n�Á�·¤
�¹É�¤¸�ªµ¤¥»n�¥µ�Ä��µ¦Á�¦̧¥¤�·¨·�°��Â¨³�nµÄ�o�nµ¥­¼� 

2. ­µ¤µ¦�Á�È��o°¤¼¨ÅªoÄ��µ��o°¤¼¨Â¨³�Îµ¤µª·Á�¦µ³®r�¸®¨´�Å�oÃ�¥�nµ�́ªÂ�¦�nµ�Ç�
­µ¤µ¦��Îµ�ª�Å�oÄ�Áª¨µÁ�̧¥ª�´��¹É�Å¤nÁ­¸¥Áª¨µ 

3.  ­µ¤µ¦�¡·¤¡r�o°¤¼¨°°�¤µÅ�o 
4. ­µ¤µ¦�­¦oµ�Á�}�£µ¡�3 ¤·�·Å�oÄ�Áª¨µ�2-3 ª·�µ� ̧
5. ¤¸�Filter function ®¨µ¥°¥nµ��¸É­µ¤µ¦��¦́��¦»��»�£µ¡�°�¦¼�Å�o� 

  Ä��µ¦«¹�¬µ�̧Ê�Å�oÁ¨º°��Visioscan®VC98 Á¡¦µ³�nµ�¸Éª́�Å�o��nµ�³Ä�o°oµ�°·��¹�¦·Êª¦°¥�¦·Áª�
¦°��ª��µÅ�o 
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£µ¡�̧É������Visioscan®VC98 



 

 
���¸É�3 

¦³Á�¸¥�ª·�¸ª·�́¥ 

3.1 ¦¼�Â���µ�ª·�´¥ 

  Double � blind, Randomized controlled study 

3.2 �¦³�µ�¦Â¨³� »̈n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ¦ª·�´¥ 

3.2.1 �¦³�µ�¦�̧ÉÄ�oÄ��µ¦ª·�´¥ 
°µ­µ­¤´�¦Á¡«®�·��¸É¤¸¦·Êª¦°¥¦°��ª��µ�°µ¥»¦³®ªnµ��35-60 �e 
 
3.2.2 �¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ¦ª·�´¥ 
°µ­µ­¤´�¦Á¡«®�·��¸É¤¸¦·Êª¦°¥¦°��ª��µ�°µ¥»¦³®ªnµ��35-60 �e��Îµ�ª��20 �� �¸É¤µ¦́��µ¦

�¦ª��¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª� �¦»�Á�¡¤®µ��¦ 
Ã�¥¤¸Á���rÄ��µ¦�´�Á¨º°��́��̧Ê 

3.2.2.1 Á���rÄ��µ¦�´�Á¨º°��¼oÁ�oµ¦́��µ¦¦́�¬µ �Inclusion criteria� 
1. °µ­µ­¤´�¦Á¡«®�·��¸É¤¸¦·Êª¦°¥¦°��ª��µ 
2. °µ¥»¦³®ªnµ��35-60 �e 
3. Ä®o�ªµ¤¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�oª¥�ªµ¤­¤´�¦Ä��Â¨³¨�¨µ¥¨´�¬�r

°́�¬¦Ä�Ä�¥·�¥°¤¦́��µ¦¦́�¬µ�(Inform consent) 
3.2.2.2 Á���rÄ��µ¦�´�°°��µ��µ¦«¹�¬µ �Exclusion criteria� 

1. �¼o�¸É�́Ê��¦¦£r®¦º°Ä®o�¤�»�¦ 
2. �¼o�¸É¤¸Ã¦�¦oµ¥Â¦�®¦º°Á¦ºÊ°¦́��¸É°µ�¤¸�¨�n°�µ¦ª·�́¥ 
3. �¼o�¸É¤¸�ºÉ��·ª®�́��¦·Áª��¸É�³�Îµ�µ¦«¹�¬µ 

id19961718 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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4. �¼o�¸É¤¸£µª³�ªµ¤Á�È��iª¥®¦º°Ã¦��¦³�Îµ�́ª�¸É­n��¨Ä®oÁ�·�¦·Êª¦°¥Â®n�ª́¥��ªµ¤
¥º�®¥»n��°��·ª®�́��·����·�Á�n��Cutis laxa, Morphea Á�}��o� 

5. �¼o�¸ÉÁ�¥Å�o¦́��µ¦¦́�¬µ�oª¥�Ablative laser�Â¨³�Non-ablative laser Ä��nª����
Á�º°��n°��µ¦ª·�́¥ 

6. �¼o�¸ÉÁ�¥Å�o¦́��µ¦¦́�¬µ�oª¥ Radiofrequency ���e��n°��µ¦ª·�́¥ 
7. �¼o�¸ÉÁ�¥Å�o¦́��µ¦¦́�¬µ�oª¥�Botox injection�Ä��nª����Á�º°��n°��µ¦ª·�́¥� 
8. �¼o�¸ÉÁ�¥Å�o¦́��µ¦¦́�¬µ�oª¥�Non permanent filler injection Â¨³�¨�°��Filler�

�́Ê�®¤�Å�¥´�Å¤n�¹����Á�º°��n°��µ¦ª·�́¥� 

3.3 Á�¦ºÉ°�¤º°�̧ÉÄ�oÄ��µ¦ª·�´¥  

3.3.1 Â��¢°¦r¤�¦³�°��µ¦ª·�´¥��¦µ¥¨³Á°̧¥��µ¤���ª���� 
3.3.1.1 Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥ 
3.3.1.2 Â���´��¹��o°¤¼¨Ã�¥Â¡�¥r�¼oª·�́¥ 
3.3.1.3 ®�́�­º°¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�(Informed Consent Form) 
3.3.1.4 Â���´��¹��¨�oµ�Á�¸¥��°��µ¦¦́�¬µ 
3.3.1.5 Â��¢°¦r¤�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µÃ�¥

�¼oÁ�oµ¦nª¤ª·�́¥��­´��µ®r�¸É��� 

3.3.2 �´ª¥µ�̧ÉÄ�oÄ��µ¦ª·�´¥ 
3.3.2.1 Adipose-derived stem cell cytokines (Biocell White Serum®) ¦µ¥¨³Á°̧¥�
�µ¤�µ¦µ��¸É���� 
3.3.2.2 Placebo (Moisturizer) �¦³�°��oª¥� 

1. Mineral oil 
2. Propylene glycol 
3. Methyl cellulose 
4. Glycerine  
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3.3.3 °»��¦�r�¦³�°��µ¦ª·�´¥ 
3.3.3.1 Á�¦ºÉ°��Visioscan®VC98 Á¡ºÉ°ª́�¦·Êª¦°¥ 

   Á�¦ºÉ°��Visioscan®VC98 �¦³�°��oª¥�Video sensor ship ��·�¡·Á«¬�¸É�Îµ¨´��¥µ¥­¼�
¤µ��Ä�o�UVA Á�}�Â®¨n��ÎµÁ�·�Â­��®¨´��µ¦�°�Á�¦ºÉ°��Visioscan®VC98 �º°��ªµ¤Á�o¤�°�Â­��¸É
�ªµ¤�ªoµ�Â¨³�ªµ¤¨¹��¸É�nµ��´��³Å¤nÁ�nµ�´��Â¨³�¨o°��nµ¥¦¼���·��CCD �³¦́�Â­��¸É­³�o°�°°�
¤µÂ¨oª�ÎµÅ�Â�¨Á�}��ªµ¤�ªoµ�Â¨³�ªµ¤¨¹�Ã�¥¤¸®�nª¥Á�}��¦¦��̧ 

Visioscan®VC98 �¼��Îµ¤µÁ�ºÉ°¤�n°�´�Á�¦ºÉ°��°¤¡·ªÁ�°¦r�®¨´��µ��́Ê�¤¸�µ¦Ä�o�SELS 
program Ä��µ¦�Îµ�ª��Surface�parameter Á¡ºÉ°�ÎµÅ��Îµ�ª��nµ�́ªÂ�¦�nµ��Ç�Ä��µ�ª·�́¥�̧Ê�³ª́��nµ�
wrinkle (Surface Evaluation of wrinkle, SEw)�Á�}�®¨´���¹É��³�Îµ�ª��µ�°́�¦µ­nª��°�¦°¥
Â�¨Á�}�Â¨³¦°¥Á®̧É¥ª¥n��µ¤Â�ª�ªµ�Â¨³Â�ª�́Ê� 

3.3.3.2 �¨o°��nµ¥¦¼��Nikon d 80 

3.4 ª·�̧�ÎµÁ�·��µ¦ª·�´¥ 

3.4.1 �´�Á¨º°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�µ¤Á���rÄ��µ¦�´�Á¨º°��¼oÁ�oµ¦́��µ¦¦́�¬µ 
3.4.2 °�·�µ¥ª́��»�¦³­��r��´Ê��°��µ¦ª·�́¥�ª·�¸�µ¦«¹�¬µ�Â¨³�¦³Ã¥��r�¸É�µ�ªnµ�³Å�o¦́�

Â�n�¼oÁ�oµ¦nª¤ª·�́¥�»��� 
3.4.3 �¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�¦°��¦³ª́�·­nª��́ª¨�Ä�Â���´��¹��o°¤¼¨�Á�n���ºÉ°�­�»¨�

°µ¥»��¸É°¥¼n�Á�°¦rÃ�¦«´¡�r��¦³ª́�·�µ¦¦́�¬µ��¦³ª́�·Â¡o¥µ�Á�}��o� 
3.4.4 �¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥¨�¨µ¥¨´�¬�r°́�¬¦Ä�Ä�¥·�¥°¤¦́��µ¦¦́�¬µ�(Inform 

consent� Á¡ºÉ°Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥ 
3.4.5 �¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�¦́��µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ��¹É��¦³Á¤·�Ã�¥ 

3.4.5.1 �¦³Á¤·��Rao-Goldman 5-point visual scoring scale Ã�¥Â¡�¥r�¼o�Îµ�µ¦ª·�́¥�¹É� 
Rao-Goldman 5-point visual scoring scale �³Â�n�¦·Êª¦°¥Á�}� 

1. 1-wrinkle absent 
2. 2-Shallow but visible 
3. 3-Moderately deep 
4. 4-Deep with well-defined edges 
5. 5-Very deep with redundant folds 
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3.4.5.2 ª́��nµ�Wrinkle Ã�¥Á�¦ºÉ°��Visioscan®VC98 �¸É�·ª®�́��¦·Áª�¦°��ª��µ�´Ê�
­°��oµ��¹É��³�Îµ�µ¦ª́�­°��¦·Áª�Å�oÂ�n 

1. �¦·Áª�®µ��µ�´Ê�­°��oµ�Ã�¥ª́��µ��Lateral canthus °°�¤µ�1.5�Á���·Á¤�¦Ä�
Â�ª¦³�µ� 

2. �¦·Áª�Ä�o�µ�´Ê�­°��oµ�Ã�¥ª́��µ� Lateral canthus ¨�¤µ���Á���·Á¤�¦Ä�
Â�ª�́Ê�� 

3.4.5.3 �µ¦�nµ¥£µ¡�·ª®�́��¸É�¦·Áª�¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�́¥�´Ê�­°��oµ��oª¥
�¨o°��nµ¥¦¼�� 

3.4.6 �¼oÁ�oµ¦nª¤ª·�́¥�³Å�o¦́�¥µ��¨³­°�®¨°���º° Adipose-derived stem cell cytokines 
Â¨³�Placebo �¹É�¥µ�³�¦¦�»°¥¼nÄ�®¨°��¸É¤¸¨´�¬�³Á®¤º°��´�­°�­¸�Å�oÂ�n�®¨°�­¸�¤¡¼Â¨³®¨°�
­¸¢jµ�Ã�¥®¨°�­¸�¤¡¼Ä�o�µ�·ª®�́�¦°��ª��µ�µ��oµ��ªµ�Â¨³®¨°�­¸¢jµÄ�o�µ�·ª®�́�¦°��ª��µ
�µ��oµ��oµ¥ Ã�¥®¨°�¥µÂ�n¨³­¸°µ��³�¦¦�»¥µ�Adipose-derived stem cell cytokines�®¦º°�
Placebo �ÈÅ�o��¼oÁ�oµ¦nª¤ª·�́¥�³Ä�o¥µÄ���µ®�oµ�µ��oµ�Ä���³Á�}�Å��µ¤�µ¦­»n¤�¸É�¸¤�¼oª·�́¥�́Ê�Åªo�Ã�¥
Â¡�¥r�¼o�Îµ�µ¦ª·�́¥Â¨³�¼oÁ�oµ¦nª¤ª·�́¥�Å¤n�¦µ�ªnµ®�oµ�oµ�Ä�Ä�o¥µ��·�Ä� 

3.4.7 Ä®o�¼oÁ�oµ¦nª¤ª·�́¥�µ¥µÂ�n¨³®¨°��¦·Áª��·ª®�́��¸É®µ��µ�µ¤­¸Â¨³�¨µ��¸É�Îµ®��
Ã�¥�µª́�¨³­°��¦́Ê��Á�oµ-Á¥È��Á�}�Áª¨µ�·��n°�´��µ����­´��µ®r 

3.4.8 �¼oÁ�oµ¦nª¤ª·�́¥�³Å�o¦́��µ¦�·��µ¤�µ¦¦́�¬µÄ�­´��µ®r�¸É�4, 8 Â¨³�12 
3.4.9 Ä�­´��µ®r�¸É��, 8�Â¨³����®¨´��µ�¤µ¦́��µ¦¦́�¬µ�¦́Ê�Â¦���¼oÁ�oµ¦nª¤ª·�́¥�³Å�o¦́�

�µ¦�¦ª��·��µ¤�¨�́��̧Ê 
3.4.9.1 �µ¦�¦³Á¤·��Rao-Goldman 5-point visual scoring scale �³�ÎµÃ�¥Â¡�¥r�¼oª·�́¥

Ä�­´��µ®r�¸É����� Â¨³��� 
3.4.9.2 �µ¦ª́��nµ�Wrinkle Ã�¥ Visioscan®VC98 �³�ÎµÄ�­´��µ®r�¸É����� Â¨³��� 
3.4.9.3 �¼oÁ�oµ¦nª¤ª·�́¥�³Å�o¦́��µ¦�nµ¥£µ¡�·ª®�́��¦·Áª�¦°��ª��µ�´Ê�­°��oµ��oª¥

�¨o°��nµ¥¦¼�Ã�¥�³�ÎµÄ�­´��µ®r�¸É�8�Â¨³��� 
3.4.10 �´��¹��¨�oµ�Á�¸¥��°��µ¦¦́�¬µÄ�­´��µ®r�¸É 4�Â¨³ 8 Ã�¥Â¡�¥rÂ¨³�¼oÁ�oµ¦nª¤ª·�́¥

¦nª¤�´��´��¹�°µ�µ¦�¸ÉÁ�·��¹Ê�®¨´��µ¦¦́�¬µ 
3.4.11 �¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µÃ�¥�¼oÁ�oµ¦nª¤ª·�́¥Ä�

­´��µ®r�¸É�8 
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3.5 �µ¦Á�È�¦ª�¦ª¤�o°¤¼¨ 

  Â¡�¥r�¼oª·�́¥Á�}��¼oª́�¦·Êª¦°¥¦°��ª��µ�oª¥Á�¦ºÉ°��Visioscan®VC98 ��Ã¦�¡¥µ�µ¨
¤®µª·�¥µ¨´¥�Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦��´��¹��o°¤¼¨¨�Ä�Â��¢°¦r¤�Â¨³�°¤¡·ªÁ�°¦r�Ã�¥
�´��¹�Á�}� 

3.5.1 �o°¤¼¨�´ÉªÅ� Å�oÂ�n�°µ¥»�°µ�¸¡��¸É°¥¼n�Á�°¦rÃ�¦«´¡�r��¦³ª́�·�µ¦¦́�¬µ��¦³ª́�·Â¡o¥µ�
�¦³ª́�·Ã¦��¦³�Îµ�́ª��¦³ª́�·�µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ�oª¥ª·�¸°ºÉ�� 

3.5.2 �nµ�Rao-Goldman 5-point visual scoring scale �¹É��ÎµÃ�¥Â¡�¥r�¼oª·�́¥Ä�­´��µ®r�¸É����
����, 12 �­´��µ®r�¸É���®¤µ¥�¹��µ¦�ÎµÁ�·��µ¦Ä�Á�ºÊ°��o��n°��µ¦Á¦·É¤��¨°�Ä�o¥µ� 

3.5.3 �nµ�¸Éª́�Å�o�µ�Á�¦ºÉ°�¤º°�Visioscan®VC98 �¹É��ÎµÃ�¥Â¡�¥r�¼oª·�́¥Ä�­´��µ®r�¸É��,����
�,��� 

3.5.4 �ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µÃ�¥�¼oÁ�oµ¦nª¤ª·�́¥Ä�­´��µ®r�¸É 8 
Ã�¥�¦³Á¤·��́��̧Ê 
   Score = -1 ¦·Êª¦°¥¤µ��¹Ê� 
   Score = 0 ¦·Êª¦°¥Å¤nÁ�¨¸É¥�Â�¨� 
   Score = 1 ¦·Êª¦°¥�̧�¹Ê�Á¨È��o°¥ 
   Score = 2 ¦·Êª¦°¥�̧�¹Ê��µ��¨µ� 
   Score = 3 ¦·Êª¦°¥�̧�¹Ê�¤µ� 

3.5.5 �¨�oµ�Á�¸¥��¸É°µ�Á�·��¹Ê��»��¦́Ê��¸É�¼oÁ�oµ¦nª¤ª·�́¥¤µ�·��µ¤�µ¦¦́�¬µ� 

3.6 �µ¦�¦³Á¤·��¨�µ¦¦́�¬µ 

  �¼oÁ�oµ¦nª¤ª·�́¥��³Å�o¦́��µ¦�¦³Á¤·��¨�µ¦¦́�¬µ�¸É­´��µ®r�¸É �����, 12�Ã�¥�³�Îµ�µ¦
�¦³Á¤·��¨�́��̧Ê 

3.6.1 �µ¦�¦³Á¤·��Rao-Goldman 5-point Visual Scoring Scale �³�ÎµÃ�¥Â¡�¥r�¼oª·�́¥Ä�
­´��µ®r�¸É��������, 12 

3.6.2 �µ¦ª́��nµ�Wrinkle Ã�¥ Visioscan®VC98 �³�ÎµÄ�­´��µ®r�¸É��������, 12 
3.6.3 �ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µÃ�¥�¼oÁ�oµ¦nª¤ª·�́¥Ä�­´��µ®r�¸É��8 
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3.7 ­�·�·�̧ÉÄ�oÄ��µ¦ª·Á�¦µ³®r�o°¤¼¨ 

3.7.1 �µ¦ª·Á�¦µ³®r�o°¤¼¨�´ÉªÅ�Ä�o­�·�·Á�·�¡¦¦��µ 
3.7.2 �¦³Á¤·�¦·Êª¦°¥¦°��ª��µÃ�¥Á�¦̧¥�Á�¸¥��nµ�Wrinkle �µ�Á�¦ºÉ°��Visioscan®VC98 

Â¨³ Rao-Goldman 5-point visual scoring scale�¦³®ªnµ��µ¦Ä�o Adipose-derived stem cell cytokines 
�´��Placebo 

3.7.2.1 Ä�o­�·�·Á�}� Independent t-test 
3.7.2.2 �Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��95% (p-value 0.05%) 

3.7.3 �¦³Á¤·�¦·Êª¦°¥¦°��ª��µÃ�¥Á�¦̧¥�Á�¸¥��nµ�wrinkle �µ�Á�¦ºÉ°��Visioscan®VC98 Â¨³ 
Rao-Goldman 5-point visual scoring scale�Ä��¨»n¤�µ¦Ä�o¥µ��·�Á�̧¥ª�´��Ä�­´��µ®r�¸É�0, 4, 8 Â¨³
­´��µ®r�¸É��� 

3.7.3.1 Ä�o­�·�·Á�}��Pair t-Test 
3.7.3.2 �Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��95% (p-value 0.05%) 

3.7.4 �¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µÂ¨³�¨�oµ�Á�¸¥��°�¥µ�
Ã�¥Ä�o­�·�·Á�·�¡¦¦��µ 



 

 
���¸É�4 

�¨�µ¦ª·�́¥ 

  �µ¦«¹�¬µ�¦³­·��·�¨�°��Cytokine �µ�Á�¨¨r�o��ÎµÁ�·�Ä�Á�¨¨rÅ�¤´�Ä��µ¦¨�¦·Êª¦°¥
¦°��ª��µ��µ¦«¹�¬µÄ��¨»n¤�́ª°¥nµ���Îµ�ª�����¦µ¥�Ã�¥¤¸���¦µ¥�¸É°°��µ��µ¦ª·�́¥Á�ºÉ°��µ�
Á®�»�¨�µ¦Á�È��iª¥­nª��́ª�¸ÉÅ¤nÁ�¸É¥ªÁ�ºÉ°��´��µ¦ª·�́¥���¤¸�¼oÁ�oµ¦nª¤ª·�́¥�¸É�·��µ¤�¦�����¦µ¥��·�Á�}��
38 �́ª°¥nµ��Â�n�Á�}��¨»n¤��¨°���Îµ�ª��19 �́ª°¥nµ��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥���Îµ�ª��19 �́ª°¥nµ���¨
�µ¦«¹�¬µ��́��̧Ê 

4.1 �o°¤¼¨�»�΅�¬�³�¦³�µ�¦�°�� »̈n¤�´ª°¥nµ� 

  �o°¤¼¨�»�¨´�¬�³�¦³�µ�¦�°��¨»n¤�́ª°¥nµ��¡�ªnµ��¨»n¤°µ¥»�°��¨»n¤�́ª°¥nµ�­nª�Ä®�n
°µ¥»�¦³®ªnµ��40-50��e¦o°¥¨³�52.6�Ã�¥°µ¥»­¼�­»� 59��eÂ¨³�ÉÎµ­»� 36��e�Â¨³¤¸°µ¥»�nµÁ�¨¸É¥�49.63��e�
°µ�¸¡­nª�Ä®�n�¦³�°�°µ�¸¡¦́�¦µ��µ¦¦o°¥¨³������¦°�¨�¤µ°µ�¸¡¡�́��µ�¦o°¥¨³�26.3�Â¨³
°µ�¸¡�·��µ¦­nª��́ª¦o°¥¨³ 10.5 �oµ��¦³ª́�·�µ¦Â¡o¥µ�¡�ªnµ��¨»n¤�́ª°¥nµ�­nª�Ä®�nÅ¤n¤¸�¦³ª́�·Â¡o¥µ
¦o°¥¨³ 84.2 ­nª�Ä®�nÅ¤n¤¸Ã¦��¦³�Îµ�́ª¦o°¥¨³ 73.7 ­Îµ®¦́��¨»n¤�́ª°¥nµ��¸É¤¸Ã¦��¦³�Îµ�́ª¦o°¥¨³ 
26.3 �¹É�Á�}�Ã¦�Å�¤´�Ä�Á¨º°�­¼����¦µ¥��ªµ¤�́�Ã¨®·�­¼����¦µ¥�Â¨³£¼¤·Â¡o���¦µ¥��¦³ª́�·�µ¦Ä�o¥µ
Á�}��¦³�Îµ�¡�ªnµ­nª��o°¥¦o°¥¨³ 26.3 �¸ÉÄ�o¥µÁ�}��¦³�Îµ��¹É�Á�}�¥µÄ��¨»n¤�µ¦¦́�¬µÃ¦��¦³�Îµ�́ª
�¸ÉÁ�}��¦µ¥¨³Á°̧¥��́��µ¦µ��¸É�4.1 
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�µ¦µ��̧É�4.1���Îµ�ª�Â¨³¦o°¥¨³�°��¨»n¤�́ª°¥nµ���ÎµÂ���µ¤�»�¨´�¬�³­nª��»��¨ 

¨Îµ�´��̧É �o°�Îµ�µ¤�»�¨´�¬�³­nª��»��¨ �Îµ�ª� ¦o°¥¨³ 
1. °µ¥»�(�e)   

  �o°¥�ªnµ�40 �e 1 5.3 
  40 � 50 �e 10 52.6 
  ¤µ��ªnµ�50 �e 8 42.1 
 mean =    49.63     �e��������min =   36   �e����max =   59   �e   

2. °µ�¸¡   
  �oµ¦µ��µ¦ 12 63.2 
  ¡�́��µ� 5 26.3 
  Â¤n�oµ� � � 
  �́�Á¦̧¥�/�́�«¹�¬µ � � 
  �·��µ¦­nª��́ª 2 10.5 

3. �¦³ª́�·�µ¦Â¡o¥µ   
  Å¤n¤ ̧ 16 84.2 
  ¤ ̧ 3 15.8 

4. �¦³ª́�·Ã¦��¦³�Îµ�́ª   
  Å¤n¤ ̧ 14 73.7 
  ¤ ̧ 5 26.3 

5. ¥µ�¸ÉÄ�oÁ�}��¦³�Îµ   
  Å¤n¤ ̧ 14 73.7 
  ¤ ̧ 5 26.3 

4.2 �¦³ª´�·�µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ 

  �¨»n¤�́ª°¥nµ�­nª�Ä®�n¤¸�¦³ª́�·Á�¥�µ�¦̧¤�Îµ¦»��¦·Áª�¦·Êª¦°¥¦°��ª��µ��·�Á�}�¦o°¥¨³�
������oµ��¦³ª́�·�µ¦�¸�Ã��°��r¦́�¬µ¦·Êª¦°¥¦°��ª��µ��¨»n¤�́ª°¥nµ�­nª�Ä®�nÅ¤nÁ�¥�¸�Ã��°��r
¦́�¬µ¦·Êª¦°¥¦°��ª��µ���·�Á�}�¦o°¥¨³������¤¸Á¡¸¥����¦µ¥��·�Á�}�¦o°¥¨³������¸É¤¸�¦³ª́�·�µ¦�¸� 
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Ã��°��rÁ¤ºÉ°����e�n°��­Îµ®¦́��µ¦�ÎµÁ¨Á�°¦r¦́�¬µ¦·Êª¦°¥¦°��ª��µÂ¨³�µ¦�¸�­µ¦Á�·¤Á�È¤�¸É
�¦·Áª�¦·Êª¦°¥¦°��ª��µ¡�ªnµ�¨»n¤�́ª°¥nµ��´Ê�®¤�Å¤nÁ�¥Å�o¦́��µ¦¦́�¬µ¤µ�n°��¦µ¥¨³Á°̧¥� 
�́��µ¦µ��¸É���2 

�µ¦µ��̧É���2  �Îµ�ª�Â¨³¦o°¥¨³�°��¨»n¤�́ª°¥nµ���ÎµÂ���µ¤�¦³ª́�·�µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ 

¨Îµ�´��̧É �¦³ª´�·�µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ �Îµ�ª� ¦o°¥¨³ 
1. �nµ�Á�¥�µ¥µ®¦º°�¦̧¤�Îµ¦»��¦·Áª�¦·Êª¦°¥¦°�

�ª��µ®¦º°Å¤n 
  

  Å¤nÁ�¥ � ���� 
  Á�¥ �� ���� 

2. �nµ�Á�¥�¸�Ã��°��r¦́�¬µ¦·Êª¦°¥¦°��ª��µ
®¦º°Å¤n 

  

  Å¤nÁ�¥ �� ���� 
  Á�¥�(ª́��¸É�¸��¦́Ê�­»��oµ¥ 4 �e�n°�� 1 5.3 

3. �nµ�Á�¥Ä�oÁ¨Á�°¦r¦́�¬µ¦·Êª¦°¥¦°��ª��µ
®¦º°Å¤n 

  

  Å¤nÁ�¥ 19 100 
  Á�¥� � � 

4. �nµ�Á�¥�¸�­µ¦Á�·¤Á�È¤�¸É�¦·Áª�¦·Êª¦°¥¦°�
�ª��µ®¦º°Å¤n 

  

  Å¤nÁ�¥ 19 100 
  Á�¥� � � 

4.3 �o°¤¼¨�Îµ�ª�� »̈n¤�´ª°¥nµ��°µ¥»��´ª¥µ�̧ÉÄ�o�Â¨³�µ¦�¦³Á¤·� 

  �o°¤¼¨�Îµ�ª��¨»n¤�́ª°¥nµ��°µ¥»��́ª¥µ�¸ÉÄ�o�Â¨³�µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ�oª¥�nµ�Rao-
Goldman 5-point visual scoring scale�Â¨³��nµ wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98��ÎµÂ���µ¤
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�nª�Áª¨µ�µ¦�·��µ¤�µ¦¦́�¬µ¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É 0��¦³¥³��¨°���­´��µ®r�¸É�4 Â¨³�8� 
Â¨³¦³¥³®¨´���¨°��¸É®¥»�Ä�o¥µ���­´��µ®r��­´��µ®r�¸É�12� ¦µ¥¨³Á°̧¥���́��µ¦µ��¸É���3 � 4.6  

�µ¦µ��̧É�4.3 °µ¥»Â¨³�nµ�Rao-Goldman 5-point visual scoring scale��ÎµÂ���µ¤�nª�Áª¨µ�µ¦�·��µ¤
�µ¦¦́�¬µ¦·Êª¦°¥�¦·Áª�®µ��µ��°��¨»n¤�́ª°¥nµ��Á�¦̧¥�Á�¸¥�¦³®ªnµ��¦·Áª�®µ��µ�¸É�µ
�oª¥�Adipose-derived stem cell cytokines Á�}��¨»n¤��¨°��Â¨³��¦·Áª�®µ��µ�¸É�µ�oª¥�
Placebo Á�}��¨»n¤Á�¦̧¥�Á�¸¥� 

¦³�´��nµ�Rao-Goldman 5-point visual scoring scale �¼oÁ�oµ¦nª¤
Ã�¦��µ¦ª·�´¥ 

°µ¥» �´ª¥µ�̧É
Ä�o �n°��µ¦��¨°� ­´��µ®r�̧É�4 ­´��µ®r�̧É�8 ­´��µ®r�̧É�12 

1 50 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

2 51 Cytokine 4 4 4 4 
  Placebo 4 4 4 4 

3 48 Cytokine 2 2 2 2 
  Placebo 2 2 2 2 

4 45 Cytokine 2 2 2 2 
  Placebo 3 3 3 3 

5 49 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

6 48 Cytokine 2 2 2 2 
  Placebo 2 2 2 2 

7 47 Cytokine 2 2 2 2 
  Placebo 2 2 2 2 

8 43 Cytokine 2 2 2 2 
  Placebo 2 2 2 2 

9 36 Cytokine 2 2 2 2 
  Placebo 3 3 3 3 

10 59 Cytokine 3 3 2 2 
  Placebo 3 3 3 3 
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�µ¦µ��̧É�4.3  ��n°� 

¦³�´��nµ�Rao-Goldman 5-point visual scoring scale �¼oÁ�oµ¦nª¤
Ã�¦��µ¦ª·�´¥ 

°µ¥» �´ª¥µ�̧É
Ä�o �n°��µ¦��¨°� ­´��µ®r�̧É�4 ­´��µ®r�̧É�8 ­´��µ®r�̧É�12 

11 56 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

12 56 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

13 56 Cytokine 4 4 3 3 
  Placebo 4 4 4 4 

14 50 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

15 48 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

16 58 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

17 50 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

18 40 Cytokine 2 2 2 2 
  Placebo 2 2 2 2 

19 52 Cytokine 2 2 2 2 
  Placebo 2 2 2 2 
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�µ¦µ��̧É�4.4 °µ¥»Â¨³�nµ�Rao-Goldman 5-point visual scoring scale��ÎµÂ���µ¤�nª�Áª¨µ�µ¦
�·��µ¤�µ¦¦́�¬µ¦·Êª¦°¥�¦·Áª�Ä�o�µ��°��¨»n¤�́ª°¥nµ��Á�¦̧¥�Á�¸¥�¦³®ªnµ��¦·Áª�Ä�o
�µ�¸É�µ�oª¥�Adipose-derived stem cell cytokines Á�}��¨»n¤��¨°��Â¨³��¦·Áª�Ä�o�µ�¸É
�µ�oª¥�Placebo Á�}��¨»n¤Á�¦̧¥�Á�¸¥� 

¦³�´��nµ�Rao-Goldman 5-point visual scoring scale �¼oÁ�oµ¦nª¤
Ã�¦��µ¦ª·�´¥ 

°µ¥» �´ª¥µ�̧É
Ä�o �n°��µ¦��¨°� ­´��µ®r�̧É�4 ­´��µ®r�̧É�8 ­´��µ®r�̧É�12 

1 50 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

2 51 Cytokine 4 3 3 3 
  Placebo 4 4 4 4 

3 48 Cytokine 2 2 2 2 
  Placebo 2 2 2 2 

4 45 Cytokine 4 4 3 3 
  Placebo 3 3 3 3 

5 49 Cytokine 4 4 3 3 
  Placebo 4 4 4 4 

6 48 Cytokine 3 3 3 3 
  Placebo 4 4 4 4 

7 47 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

8 43 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

9 36 Cytokine 3 3 2 2 
  Placebo 4 3 3 3 

10 59 Cytokine 4 4 4 4 
  Placebo 4 4 4 4 
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�µ¦µ��̧É�4.4����n°� 

¦³�´��nµ�Rao-Goldman 5-point visual scoring scale �¼oÁ�oµ¦nª¤
Ã�¦��µ¦ª·�´¥ 

°µ¥» �´ª¥µ�̧É
Ä�o �n°��µ¦��¨°� ­´��µ®r�̧É�4 ­´��µ®r�̧É�8 ­´��µ®r�̧É�12 

11 56 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

12 56 Cytokine 4 4 4 4 
  Placebo 4 4 4 4 

13 56 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

14 50 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

15 48 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

16 58 Cytokine 4 4 3 3 
  Placebo 4 4 4 4 

17 50 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

18 40 Cytokine 3 3 3 3 
  Placebo 3 3 3 3 

19 52 Cytokine 4 4 4 4 
  Placebo 4 4 4 4 

 
 
 
 
 
 
 



  37 

�µ¦µ��̧É���5 °µ¥»Â¨³�nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98��ÎµÂ���µ¤�nª�Áª¨µ�µ¦�·��µ¤
�µ¦¦́�¬µ¦·Êª¦°¥�¦·Áª�®µ��µ��°��¨»n¤�́ª°¥nµ��Á�¦̧¥�Á�¸¥�¦³®ªnµ��¦·Áª�®µ��µ�¸É
�µ�oª¥�Adipose-derived stem cell cytokines Á�}��¨»n¤��¨°��Â¨³�¦·Áª�®µ��µ�¸É�µ
�oª¥�Placebo Á�}��¨»n¤Á�¦̧¥�Á�¸¥� 

¦³�´��nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 �¼oÁ�oµ¦nª¤
Ã�¦��µ¦ª·�´¥ 

°µ¥» �´ª¥µ�̧É
Ä�o �n°��µ¦��¨°� ­´��µ®r�̧É�4 ­´��µ®r�̧É�8 ­´��µ®r�̧É�12 

1 50 Cytokine 40.815 39.022 38.334 37.947 
  Placebo 40.674 41.288 40.400 39.954 

2 51 Cytokine 48.378 45.043 31.330 38.434 
  Placebo 47.499 46.047 36.504 30.393 

3 48 Cytokine 40.838 40.076 41.254 39.654 
  Placebo 45.408 42.019 38.604 38.085 

4 45 Cytokine 40.380 42.267 40.637 37.990 
  Placebo 40.853 39.244 36.028 38.516 

5 49 Cytokine 47.876 36.721 36.500 33.777 
  Placebo 41.178 40.000 38.103 34.064 

6 48 Cytokine 43.642 38.029 37.013 36.200 
  Placebo 45.423 33.760 33.845 35.230 

7 47 Cytokine 50.427 40.339 40.330 37.344 
  Placebo 52.359 37.791 36.659 38.686 

8 43 Cytokine 38.756 38.454 38.470 38.241 
  Placebo 45.379 33.323 40.246 40.949 

9 36 Cytokine 51.818 38.339 39.657 38.630 
  Placebo 38.491 39.447 39.465 37.232 

10 59 Cytokine 35.357 37.920 38.739 33.695 
  Placebo 48.636 38.311 38.825 35.942 
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�µ¦µ��̧É�4.5����n°� 

¦³�´��nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 �¼oÁ�oµ¦nª¤
Ã�¦��µ¦ª·�´¥ 

°µ¥» �´ª¥µ�̧É 
Ä�o �n°��µ¦��¨°� ­´��µ®r�̧É�4 ­´��µ®r�̧É�8 ­´��µ®r�̧É�12 

11 56 Cytokine 40.234 36.601 37.645 34.547 
  Placebo 45.674 45.197 34.503 38.888 

12 56 Cytokine 39.432 41.920 37.289 38.500 
  Placebo 38.313 39.542 35.355 35.756 

13 56 Cytokine 53.221 44.789 46.386 41.724 
  Placebo 45.724 39.048 40.971 41.118 

14 50 Cytokine 45.636 38.772 43.106 41.031 
  Placebo 40.931 40.843 34.584 36.104 

15 48 Cytokine 42.122 41.187 36.617 36.204 
  Placebo 45.393 39.630 38.464 38.343 

16 58 Cytokine 43.914 42.472 39.692 40.236 
  Placebo 38.262 43.104 42.300 39.326 

17 50 Cytokine 39.912 37.806 38.066 38.822 
  Placebo 38.960 40.535 38.810 35.871 

18 40 Cytokine 36.765 37.860 34.700 34.117 
  Placebo 36.754 36.744 34.223 34.369 

19 52 Cytokine 42.955 43.476 40.323 39.187 
  Placebo 36.264 42.079 37.812 38.613 
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�µ¦µ��̧É�4.6 °µ¥»Â¨³�nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98��ÎµÂ���µ¤�nª�Áª¨µ�µ¦�·��µ¤
�µ¦¦́�¬µ¦·Êª¦°¥�¦·Áª�Ä�o�µ��°��¨»n¤�́ª°¥nµ��Á�¦̧¥�Á�¸¥�¦³®ªnµ��¦·Áª�Ä�o�µ�¸É�µ
�oª¥�Adipose-derived stem cell cytokines Á�}��¨»n¤��¨°��Â¨³��¦·Áª�Ä�o�µ�¸É�µ�oª¥�
Placebo Á�}��¨»n¤Á�¦̧¥�Á�¸¥� 

¦³�´��nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 �¼oÁ�oµ¦nª¤
Ã�¦��µ¦ª·�´¥ 

°µ¥» �´ª¥µ�̧É 
Ä�o �n°��µ¦��¨°� ­´��µ®r�̧É�4 ­´��µ®r�̧É�8 ­´��µ®r�̧É�12 

1 50 Cytokine 41.294 38.256 37.202 34.525 
  Placebo 48.824 42.406 39.263 36.175 

2 51 Cytokine 49.417 45.162 40.616 34.727 
  Placebo 49.181 45.195 38.572 34.232 

3 48 Cytokine 48.347 37.057 34.592 34.339 
  Placebo 49.031 39.641 37.287 34.233 

4 45 Cytokine 53.769 45.350 43.297 38.522 
  Placebo 39.927 42.507 38.436 36.987 

5 49 Cytokine 42.207 42.951 34.196 33.506 
  Placebo 53.288 44.383 38.632 34.709 

6 48 Cytokine 49.872 35.127 35.416 36.005 
  Placebo 42.016 36.870 34.895 34.956 

7 47 Cytokine 46.379 36.119 38.269 40.654 
  Placebo 50.866 37.743 35.828 38.563 

8 43 Cytokine 57.482 48.478 44.551 44.382 
  Placebo 51.584 42.072 42.356 42.147 

9 36 Cytokine 47.662 37.174 35.137 35.366 
  Placebo 43.985 39.345 39.589 39.740 

10 59 Cytokine 38.045 34.399 33.548 34.690 
  Placebo 40.378 38.478 36.129 34.305 
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�µ¦µ��̧É�4.6  ��n°� 

¦³�´��nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 �¼oÁ�oµ¦nª¤
Ã�¦��µ¦ª·�´¥ 

°µ¥» �´ª¥µ�̧É 
Ä�o �n°��µ¦��¨°� ­´��µ®r�̧É�4 ­´��µ®r�̧É�8 ­´��µ®r�̧É�12 

11 56 Cytokine 38.502 36.919 36.621 36.635 
  Placebo 39.141 42.623 41.246 39.873 

12 56 Cytokine 44.208 44.069 33.733 36.986 
  Placebo 54.554 47.447 34.044 33.772 

13 56 Cytokine 49.687 50.219 35.977 36.220 
  Placebo 40.542 45.243 44.017 43.250 

14 50 Cytokine 39.655 41.693 38.495 38.059 
  Placebo 41.875 38.326 41.208 38.406 

15 48 Cytokine 40.877 38.634 36.561 35.209 
  Placebo 37.558 36.708 37.689 37.301 

16 58 Cytokine 41.073 41.485 42.480 36.677 
  Placebo 43.199 41.804 41.122 36.267 

17 50 Cytokine 36.969 32.935 37.838 34.178 
  Placebo 41.292 41.704 36.438 37.098 

18 40 Cytokine 40.508 37.690 36.537 34.403 
  Placebo 44.433 39.454 38.232 39.954 

19 52 Cytokine 39.515 40.895 37.795 38.306 
  Placebo 42.408 39.544 38.661 39.393 
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4.4 �Îµ�ª��Â¨³¦o°¥¨³�°�� »̈n¤�´ª°¥nµ�� 

  �Îµ�ª��Â¨³¦o°¥¨³�°��¨»n¤�́ª°¥nµ���ÎµÂ���µ¤¦³�́��µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ�oª¥
�nµ�Rao-Goldman 5-point visual scoring scale �µ¤¦³�́��ªµ¤¦»�Â¦��o°¥Å�¤µ���́��̧Ê�¦³�́��
Wrinkle absent,�¦³�́� Shallow but visible,�¦³�́��Moderately deep,�¦³�́��Deep with well-defined 
edges�Â¨³¦³�́� Very deep with redundant folds���µ¤¨Îµ�́�� 

  �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µ�oª¥�nµ�Rao-Goldman 5-point visual scoring scale�Á�¦̧¥�Á�¸¥�
¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines �´��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo 
�ÎµÂ���µ¤¦³¥³Áª¨µ�µ¦��¨°��Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0��Â¨³¦³¥³��¨°���­´��µ®r�¸É 
4���µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µ�£µ¥Ä��¨»n¤�¡�ªnµ��¨»n¤��¨°�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥�Å¤n¤¸�ªµ¤
Â���nµ��´��Â�nÄ�¦³¥³��¨°���­´��µ®r�¸É�8��¡�ªnµ��¨»n¤��¨°��¤¸�µ¦Á�¨¸É¥�Â�¨�¦·Êª¦°¥�¦·Áª�
®µ��µ�µ�¦³�́��Very deep with redundant folds�Á�}�¦³�́��Deep with well-defined edges�Â¨³��µ�
¦³�́��Deep with well-defined edges�Á�}�¦³�́��Moderately deep ¤¸�Îµ�ª�Á¡·É¤¤µ��¹Ê��Â¨³¦³¥³
®¨´��µ¦��¨°�®¥»�Ä�o¥µ���­´��µ®r��­´��µ®r�¸É12��¡�ªnµ�¦³�́�¦·Êª¦°¥�¦·Áª�®µ��µÅ¤n¤¸�µ¦
Á�¨¸É¥�Â�¨�Å��µ�Á�·¤��­´��µ®r�¸É�8���¹É��¨»n¤Á�¦̧¥�Á�¸¥�Å¤n¤¸�µ¦Á�¨¸É¥�Â�¨��°�¦³�́�¦·Êª¦°¥
�¦·Áª�®µ��µ�´Ê�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0��¦³¥³��¨°���­´��µ®r�¸É�4, 8��Â¨³¦³¥³®¨´��µ¦
��¨°�®¥»�Ä�o¥µ���­´��µ®r��­´��µ®r�¸É�12��¦µ¥¨³Á°̧¥���́��µ¦µ��¸É�4.7 

�µ¦µ��̧É�4.7 �Îµ�ª�Â¨³¦o°¥¨³�°��¨»n¤�́ª°¥nµ���oµ��µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µ��oª¥�nµ�
Rao-Goldman 5-point visual scoring scale ¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived 
stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo �Îµ�ª��µ¤Áª¨µ�µ¦�¦³Á¤·��
¦³¥³�n°���¨°��¦³¥³��¨°��Â¨³¦³¥³®¨´���¨°� 

�¨»n¤��¨°� �¨»n¤Á�¦̧¥�Á�̧¥� ¨Îµ�´��̧É �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µ �Îµ�ª� ¦o°¥¨³ �Îµ�ª� ¦o°¥¨³ 
1. ¦³¥³�n°���¨°��(­´��µ®r�¸É�0)     
  Wrinkle absent 0 0 0 0 
  Shallow but visible 0 0 0 0 
  Moderately deep 8 42.1 6 31.6 



  42 

�µ¦µ��̧É�4.7  ��n°� 

�¨»n¤��¨°� �¨»n¤Á�¦̧¥�Á�̧¥� 
¨Îµ�´��̧É �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µ �Îµ�ª� ¦o°¥¨³ �Îµ�ª� ¦o°¥¨³ 

  Deep with well-defined edges 9 47.4 11 57.9 
  Very deep with redundant folds 2 10.5 2 10.5 

2. ¦³¥³��¨°��(­´��µ®r�¸É�4)     
  Wrinkle absent 0 0 0 0 
  Shallow but visible 0 0 0 0 
  Moderately deep 8 42.1 6 31.6 
  Deep with well-defined edges 9 47.4 11 57.9 
  Very deep with redundant folds 2 10.5 2 10.5 

3. ¦³¥³��¨°��(­´��µ®r�¸É�8)     
  Wrinkle absent 0 0 0 0 
  Shallow but visible 0 0 0 0 
  Moderately deep 9 47.4 6 31.6 
  Deep with well-defined edges 9 47.4 11 57.9 
  Very deep with redundant folds 1 5.3 2 10.5 

4. ¦³¥³®¨´���¨°��(­´��µ®r�¸É�12)     
  Wrinkle absent 0 0 0 0 
  Shallow but visible 0 0 0 0 
  Moderately deep 9 47.4 6 31.6 
  Deep with well-defined edges 9 47.4 11 57.9 
  Very deep with redundant folds 1 5.3 2 10.5 

  �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�Ä�o�µ�oª¥�nµ�Rao-Goldman 5-point visual scoring scale�Á�¦̧¥�Á�¸¥�
¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines �´���¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo 
�ÎµÂ���µ¤¦³¥³Áª¨µ�µ¦��¨°��Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0��Â¨³¦³¥³��¨°���­´��µ®r�¸É 
4��Â¨³¦³¥³��¨°���­´��µ®r�¸É 8��£µ¥Ä��¨»n¤�¡�ªnµ��¨»n¤��¨°�¤¸�µ¦Á�¨¸É¥�Â�¨��µ�¦³�́��Deep 
with well-defined edges�Á�}�¦³�́��Moderately deep ¤¸�Îµ�ª�Á¡·É¤¤µ��¹Ê��Â¨³¦³¥³®¨´���¨°��¸É®¥»�
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Ä�o¥µ���­´��µ®r��­´��µ®r�¸É12��¡�ªnµ�¦³�́�¦·Êª¦°¥�¦·Áª�®µ��µÅ¤n¤¸�µ¦Á�¨¸É¥�Â�¨�Å��µ�Á�·¤�
�­´��µ®r�¸É�8���¹É��¨»n¤Á�¦̧¥�Á�¸¥�¡��µ¦Á�¨¸É¥�Â�¨��°�¦³�́�¦·Êª¦°¥�¦·Áª�Ä�o�µ�¦³¥³�n°��µ¦
��¨°���­´��µ®r�¸É�0��Â¨³¦³¥³��¨°���­´��µ®r�¸É�4���µ�¦³�́��Deep with well-defined edges�Á�}�
¦³�́��Moderately deep ¤¸�Îµ�ª�Á¡·É¤¤µ��¹Ê��Â�nÄ�¦³¥³��¨°���­´��µ®r�¸É�8�Â¨³¦³¥³®¨´���¨°��
�­´��µ®r�¸É�12��Å¤n¡��µ¦Á�¨¸É¥�Â�¨�Å��µ�¦³¥³��¨°���­´��µ®r�¸É�4��¦µ¥¨³Á°̧¥���́��µ¦µ��¸É���8 

�µ¦µ��̧É�4.8 �Îµ�ª�Â¨³¦o°¥¨³�°��¨»n¤�́ª°¥nµ���oµ��µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�Ä�o�µ��oª¥�nµ�Rao-
Goldman 5-point visual scoring scale ¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived 
stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo �Îµ�ª��µ¤Áª¨µ�µ¦�¦³Á¤·��
¦³¥³�n°���¨°��¦³¥³��¨°��Â¨³¦³¥³®¨´���¨°� 

�¨»n¤��¨°� �¨»n¤Á�¦̧¥�Á�̧¥� ¨Îµ�´��̧É �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�Ä�o�µ �Îµ�ª� ¦o°¥¨³ �Îµ�ª� ¦o°¥¨³ 
1. ¦³¥³�n°���¨°��(­´��µ®r�¸É�0)     
  Wrinkle absent 0 0 0 0 
  Shallow but visible 1 5.3 1 5.3 
  Moderately deep 11 57.9 10 52.6 
  Deep with well-defined edges 7 36.8 8 42.1 
  Very deep with redundant folds 0 0.0 0 0.0 

2. ¦³¥³��¨°��(­´��µ®r�¸É�4)     
  Wrinkle absent 0 0 0 0 
  Shallow but visible 1 5.3 1 5.3 
  Moderately deep 12 63.2 11 57.9 
  Deep with well-defined edges 6 31.6 7 36.8 
  Very deep with redundant folds 0 0.0 0 0.0 
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�µ¦µ��̧É�4.8  (�n°� 

�¨»n¤��¨°� �¨»n¤Á�¦̧¥�Á�̧¥� ¨Îµ�´��̧É �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�Ä�o�µ �Îµ�ª� ¦o°¥¨³ �Îµ�ª� ¦o°¥¨³ 
3. ¦³¥³��¨°��(­´��µ®r�¸É�8)     
  Wrinkle absent 0 0 0 0 
  Shallow but visible 2 10.5 1 5.3 
  Moderately deep 14 73.7 11 57.9 
  Deep with well-defined edges 3 15.8 7 36.8 
  Very deep with redundant folds 0 0.0 0 0.0 

4. ¦³¥³®¨´���¨°��(­´��µ®r�¸É�12)     
  Wrinkle absent 0 0 0 0 
  Shallow but visible 2 10.5 1 5.3 
  Moderately deep 14 73.7 11 57.9 
  Deep with well-defined edges 3 15.8 7 36.8 
  Very deep with redundant folds 0 0.0 0 0.0 

  �µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ��¦·Áª�®µ��µ�Â¨³��¦·Áª�Ä�o�µ��oª¥�nµ�wrinkle Ã�¥ Á�¦ºÉ°�¤º°�
Visioscan®VC98��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o 
Placebo��µ¤¦³¥³Áª¨µ�µ¦�¦³Á¤·��µ�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���¹�¦³¥³��¨°���­´��µ®r�¸É 
4,�8� Â¨³¦³¥³®¨´��µ¦��¨°�®¥»�Ä�o¥µ���­´��µ®r��­´��µ®r�¸É�12��¡�ªnµ��¨»n¤��¨°�Â¨³�¨»n¤
Á�¦̧¥�Á�¸¥�¤¸�µ¦Á�¨¸É¥�Â�¨��nµÁ�¨¸É¥�°��nµ�wrinkle�£µ¥Ä��¨»n¤�¸É­°��¨o°��´���º°�­µ¤µ¦�¨� 
¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³�¦·Áª�Ä�o�µÅ�o�´Ê��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines 
Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o�Placebo�¦µ¥¨³Á°̧¥���́��µ¦µ��¸É���9 
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�µ¦µ��̧É�4.9 �nµÁ�¨¸É¥Â¨³­nª�Á�¸É¥�Á��¤µ�¦�µ��µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ��oª¥�nµ�wrinkle 
Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 ¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell 
cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo��Îµ�ª��µ¤Áª¨µ�µ¦�¦³Á¤·��¦³¥³�n°�
��¨°��¦³¥³��¨°��Â¨³¦³¥³®¨´���¨°� 

�¨»n¤��¨°� �¨»n¤Á�¦̧¥�Á�̧¥� ¨Îµ�´��̧É �µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ 
X  SD X  SD 

1. �µ¦�¦³Á¤·��¦·Áª�®µ��µ     
  ¦³¥³�n°���¨°��(­´��µ®r�¸É�0) 43.29 5.05 42.75 4.46 
  ¦³¥³��¨°��(­´��µ®r�¸É�4) 40.05 2.63 39.89 3.23 
  ¦³¥³��¨°��(­´��µ®r�¸É�8) 38.74 3.18 37.67 2.48 
  ¦³¥³®¨´���¨°��(­´��µ®r�¸É�12) 37.69 2.38 37.23 2.65 

2. �µ¦�¦³Á¤·��¦·Áª�Ä�o�µ     
  ¦³¥³�n°���¨°��(­´��µ®r�¸É�0) 44.49 5.78 44.95 5.19 
  ¦³¥³��¨°��(­´��µ®r�¸É�4) 40.24 4.82 41.13 3.04 
  ¦³¥³��¨°��(­´��µ®r�¸É�8) 37.52 3.19 38.61 2.59 
  ¦³¥³®¨´���¨°��(­´��µ®r�¸É�12) 36.49 2.65 37.44 2.79 

  �µ��µ¦µ��¸É���9 Â­��Â��£¼¤·Á�¦̧¥�Á�¸¥�Ä®oÁ®È�ªnµ¨´�¬�³�µ¦Á�¨¸É¥�Â�¨�¦·Êª¦°¥¦°�
�ª��µ��°��¨»n¤��¨°�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥���¦·Áª�®µ��µ���́�£µ¡�¸É���1��Â¨³�¦·Áª�Ä�o�µ 
��́�£µ¡�¸É���2� 
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34
36
38
40
42
44

 Baseline Wk 4 Wk 8 wk 12

�¦·Áª�®µ��µ�¸ÉÄ�o¥µ�Cytokine

�¦·Áª�®µ��µ�¸ÉÄ�o¥µ�Placebo

 
£µ¡�̧É���1  Â­���µ¦Á�¨¸É¥�Â�¨��nµÁ�¨¸É¥�°���nµ�wrinkle�Ä��µ¦�¦³Á¤·�¦·Êª¦°¥¦°��¦·Áª�®µ��µ 
�������������������°��¨»n¤��¨°��¸ÉÄ�o Adipose-derived stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o 
                  lacebo��Îµ�ª��µ¤Áª¨µ�µ¦�¦³Á¤·��¦³¥³�n°���¨°���Baseline��¦³¥³��¨°�� 
 �­´��µ®r�¸É 4,�8��Â¨³¦³¥³®¨�́��¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�12� 
 

35
37
39
41
43
45
47

Baseline Wk 4 Wk 8 Wk 12

�¦·Áª�Ä�o�µ�̧ÉÄ�o¥µ
Cytokine
�¦·Áª�Ä�o�µ�̧ÉÄ�o¥µ�Placebo

 

£µ¡�̧É���2 Â­���µ¦Á�¨¸É¥�Â�¨��nµÁ�¨¸É¥�°���nµ�wrinkle�Ä��µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�Ä�o�µ�°�
�¨»n¤��¨°��¸ÉÄ�o Adipose-derived stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o 
Placebo��Îµ�ª��µ¤Áª¨µ�µ¦�¦³Á¤·��¦³¥³�n°���¨°���Baseline��¦³¥³��¨°��
�­´��µ®r�¸É 4,�8��Â¨³¦³¥³®¨�́��¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�12� 
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  �µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��°��¨»n¤�́ª°¥nµ��oµ��µ¦Á�¨¸É¥�Â�¨��°�¦·Êª¦°¥¦°��ª��µ
¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�
®¦º°�µ¦Á�¦̧¥�Á�¸¥�£µ¥Ä��»��¨��Á�̧¥ª¦³®ªnµ��µ�oµ¥�´��µ�ªµ��µ¦�¦³Á¤·�¦³¥³®¨´���¨°�
Ä�o¥µ�¦����­´��µ®r��­´��µ®r�¸É�8� ¡�ªnµ��¨»n¤��¨°�®¦º°�µ�oµ��¸ÉÄ�o�Adipose-derived stem cell 
cytokines ¤¸¦³�́��ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ�¦³�́��̧�¹Ê�¤µ��¦o°¥¨³�21.1 ¤µ��ªnµ�
�¨»n¤Á�¦̧¥�Á�¸¥�®¦º°�µ�oµ��¸ÉÄ�o�Placebo�¦³�́��̧�¹Ê�¤µ��¦o°¥¨³�15.8 ¦µ¥¨³Á°̧¥��́��µ¦µ��¸É�4.10 

�µ¦µ��̧É�4.10 �Îµ�ª�Â¨³¦o°¥¨³�°��¨»n¤�́ª°¥nµ��µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª
¦°¥¦°��ª��µ�¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines Â¨³
�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¦³¥³®¨´���¨°�Ä�o¥µ�¦����­´��µ®r� 

Á�¦̧¥�Á�̧¥�¦³®ªnµ��¨»n¤¦³¥³®¨´���¨°�Ä�o¥µ�¦����­´��µ®r 
�¨»n¤��¨°� �¨»n¤Á�¦̧¥�Á�̧¥� 

¦³�´��ªµ¤¡¹�¡°Ä��µ¦
¨�¨�¦·Êª¦°¥¦°��ª��µ 

�Îµ�ª� ¦o°¥¨³ �Îµ�ª� ¦o°¥¨³ 
 ¦·Êª¦°¥¤µ��¹Ê� 0 0 0 0 
 ¦·Êª¦°¥Å¤nÁ�¨¸É¥�Â�¨� 3 15.8 2 10.5 
 ¦·Êª¦°¥�̧�¹Ê�Á¨È��o°¥ 7 36.8 8 42.1 
 ¦·Êª¦°¥�̧�¹Ê��µ��¨µ� 5 26.3 6 31.6 
 ¦·Êª¦°¥�̧�¹Ê�¤µ� 4 21.1 3 15.8 

4.5 �µ¦Á�¦̧¥�Á�̧¥��ªµ¤Â���nµ��°��nµÁ�¨̧É¥�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�oª¥�
Rao-Goldman 5-point visual scoring scale 

  �µ¦Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°��nµÁ�¨¸É¥�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�oª¥�Rao-
Goldman 5-point visual scoring scale £µ¥Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines 
Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�Ä��µ¦�¦³Á¤·�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´�¦³¥³
��¨°���­´��µ®r�¸É�4, 8��Â¨³�¦³¥³®¨´��µ¦��¨°��¸É®¥»�Ä�o¥µ��­´��µ®r�¸É�12� 
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  �µ¦�¦³Á¤·�£µ¥Ä��¨»n¤�Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³��¨°���­´��µ®r�¸É�
4��¡�ªnµ��µ¦�¦³Á¤·��¦·Áª�®µ��µÅ¤n¡��µ¦Á�¨¸É¥�Â�¨��°��³Â��Á�¨¸É¥�µ¦¨�¨��°�¦·Êª¦°¥�
�´Ê��¨»n¤��¨°�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥� Â¨³�µ¦�¦³Á¤·��¦·Áª�Ä�o�µÄ��¨»n¤��¨°�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥�
¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥�¦·Áª�Ä�o�µÂ���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�¦µ¥¨³Á°̧¥���́��µ¦µ�
�¸É�4.11 

�µ¦µ��̧É�4.11 �ªµ¤Â���nµ��nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥¦°��ª��µ��oª¥�Rao-Goldman 5-point 
visual scoring scale £µ¥Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines 
Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¦³®ªnµ��n°���¨°��(­´��µ®r�¸É�0) �´�¦³¥³
��¨°� (­´��µ®r�¸É�4) 

�µ¦�¦³Á¤·�¦³�́�¦·Êª¦°¥¦°��ª��µ N X  SD t-value df p-value 
�¦·Áª�®µ��µ       
� »̈n¤��¨°�       
 �n°��µ¦��¨°� 19 2.68 0.67 -   
 ¦³¥³��¨°��(­´��µ®r�̧É�4) 19 2.68 0.67    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°� 19 2.79 0.63 -   
 ¦³¥³��¨°��(­´��µ®r�̧É�4) 19 2.79 0.63    
�¦·Áª�Ä�o�µ       
� »̈n¤��¨°�       
 �n°��µ¦��¨°� 19 3.32 0.58 1.000 18 0.331 
 ¦³¥³��¨°��(­´��µ®r�̧É�4) 19 3.26 0.56    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°� 19 3.37 0.59 1.000 18 0.331 
 ¦³¥³��¨°��(­´��µ®r�̧É�4) 19 3.32 0.58    

®¤µ¥Á®�»����- Å¤n­µ¤µ¦�ª·Á�¦µ³®rÅ�oÁ¡¦µ³�o°¤¼¨Å¤n¤¸�ªµ¤Â���nµ��´� 
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  �µ¦�¦³Á¤·�£µ¥Ä��¨»n¤�Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³��¨°���­´��µ®r�¸É�
8��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÄ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines 
¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�Â¨³¡�ªnµ�µ¦�¦³Á¤·��¦·Áª�®µ�
�µÄ��¨»n¤Á�¦̧¥�Á�¸¥�Å¤n¡��µ¦Á�¨¸É¥�Â�¨��­Îµ®¦́��µ¦�¦³Á¤·��¦·Áª�Ä�o�µ�¡�ªnµ��¨»n¤��¨°��¸ÉÄ�o�
Adipose-derived stem cell cytokines�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·
�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value = 0.021��Â�n�µ¦�¦³Á¤·��¦·Áª�Ä�o�µ�°��¨»n¤Á�¦̧¥�Á�¸¥�¤¸�nµÁ�¨¸É¥
�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�¦µ¥¨³Á°̧¥���́��µ¦µ��¸É�4.12 

�µ¦µ��̧É�4.12 �ªµ¤Â���nµ��nµÁ�¨¸É¥�°�¦³�́�¦·Êª¦°¥¦°��ª��µ��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�
�oª¥�Rao-Goldman 5-point visual scoring scale £µ¥Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¦³®ªnµ��n°���¨°��
(­´��µ®r�¸É�0) �´��¦³¥³��¨°� (­´��µ®r�¸É�8) 

�µ¦�¦³Á¤·�¦³�́�¦·Êª¦°¥¦°��ª��µ N X  SD t-value df p-value 
�¦·Áª�®µ��µ 
� »̈n¤��¨°� 

      

 �n°��µ¦��¨°� 19 2.68 0.67 1.455 18 0.163 
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 2.58 0.60    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°� 19 2.79 0.63 -   
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 2.79 0.63    
�¦·Áª�Ä�o�µ       
� »̈n¤��¨°�       
 �n°��µ¦��¨°� 19 3.32 0.58 2.535 18 0.021* 
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 3.05 0.52    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°� 19 3.37 0.59 1.000 18 0.331 
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 3.32 0.58    

*Significant p-value ≤ 0.05 

®¤µ¥Á®�»����- Å¤n­µ¤µ¦�ª·Á�¦µ³®rÅ�oÁ¡¦µ³�o°¤¼¨Å¤n¤¸�ªµ¤Â���nµ��´� 
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  �µ¦�¦³Á¤·�£µ¥Ä��¨»n¤�Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³®¨´���¨°�®¥»�
Ä�o¥µ��­´��µ®r�¸É�12��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÄ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived 
stem cell cytokines ¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�Â�n�µ¦
�¦³Á¤·��¦·Áª�®µ��µÄ��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Å¤nÂ���nµ��´��
­Îµ®¦́��µ¦�¦³Á¤·��¦·Áª�Ä�o�µ�¡�ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines 
¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value 
= 0.021��Â�n�µ¦�¦³Á¤·��¦·Áª�Ä�o�µ�°��¨»n¤Á�¦̧¥�Á�¸¥�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�
°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�¦µ¥¨³Á°̧¥���́��µ¦µ��¸É�4.13 

�µ¦µ��̧É�4.13 �ªµ¤Â���nµ��nµÁ�¨¸É¥�°�¦³�́�¦·Êª¦°¥¦°��ª��µ��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�
�oª¥�Rao-Goldman 5-point visual scoring scale £µ¥Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¦³®ªnµ��n°���¨°��
(­´��µ®r�¸É�0) �´��¦³¥³®¨´���¨°�®¥»�Ä�o¥µ�(­´��µ®r�¸É�12) 

�µ¦�¦³Á¤·�¦³�́�¦·Êª¦°¥¦°��ª��µ N X  SD t-value df p-value 
�¦·Áª�®µ��µ 
� »̈n¤��¨°� 

      

 �n°��µ¦��¨°�� 19 2.68 0.67 1.455 18 0.163 
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 2.58 0.60    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°� 19 2.79 0.63 -   
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 2.79 0.63    
�¦·Áª�Ä�o�µ       
� »̈n¤��¨°�       
 �n°��µ¦��¨°� 19 3.32 0.58 2.535 18 0.021* 
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 3.05 0.52    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°� 19 3.37 0.59 1.000 18 0.331 
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 3.32 0.58    

*Significant p-value ≤ 0.05 
®¤µ¥Á®�»���- Å¤n­µ¤µ¦�ª·Á�¦µ³®rÅ�oÁ¡¦µ³�o°¤¼¨Å¤n¤¸�ªµ¤Â���nµ��´� 
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  �µ¦�¦³Á¤·�£µ¥Ä��¨»n¤�Ä�¦³¥³��¨°���­´��µ®r�¸É�8���´��¦³¥³®¨´���¨°�®¥»�Ä�o¥µ�
�­´��µ®r�¸É�12��¡�ªnµ�Ä��µ¦�¦³Á¤·��¦·Áª�®µ��µÂ¨³�¦·Áª�Ä�o�µ�´Ê���¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines �Cytokine��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream �Placebo��¤¸
�nµÁ�¨¸É¥�¸ÉÅ¤nÂ���nµ��´���́��µ¦µ��¸É����� 

�µ¦µ��̧É�4.14 �ªµ¤Â���nµ��nµÁ�¨¸É¥�°�¦³�́�¦·Êª¦°¥¦°��ª��µ��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�
�oª¥�Rao-Goldman 5-point visual scoring scale £µ¥Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¦³®ªnµ�¦³¥³��¨°��
(­´��µ®r�¸É�8) �´��¦³¥³®¨´���¨°�®¥»�Ä�o¥µ�(­´��µ®r�¸É�12) 

�µ¦�¦³Á¤·�¦³�́�¦·Êª¦°¥¦°��ª��µ N X  SD t-value df p-value 
�¦·Áª�®µ��µ       
� »̈n¤��¨°�       
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 2.58 0.60 -   
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 2.58 0.60    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 2.79 0.63 -   
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 2.79 0.63    
�¦·Áª�Ä�o�µ       
� »̈n¤��¨°�       
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 3.05 0.52 -   
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 3.05 0.52    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 3.32 0.58 -   
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 3.32 0.58    

®¤µ¥Á®�»���� Å¤n­µ¤µ¦�ª·Á�¦µ³®rÅ�oÁ¡¦µ³�o°¤¼¨Å¤n¤¸�ªµ¤Â���nµ��´� 
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4.6 �µ¦Á�¦̧¥�Á�̧¥��ªµ¤Â���nµ��°��nµÁ�¨̧É¥�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�oª¥�nµ�
wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 

  �µ¦Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°��nµÁ�¨¸É¥�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ��oª¥�nµ�wrinkle Ã�¥
Á�¦ºÉ°�¤º°�Visioscan®VC98 £µ¥Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines �Cytokine� 
Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream �Placebo��Ä��µ¦�¦³Á¤·�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�
0���´�¦³¥³��¨°���­´��µ®r�¸É�4, 8��Â¨³¦³¥³®¨´��µ¦��¨°��¸É®¥»�Ä�o¥µ��­´��µ®r�¸É�12� 

  �µ¦�¦³Á¤·�£µ¥Ä��¨»n¤�Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³��¨°���­´��µ®r�¸É�
4��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÄ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines 
�Cytokine��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% 
�p-value = 0.009��Â¨³�µ¦�¦³Á¤·��¦·Áª�®µ��µ£µ¥Ä��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream 
�Placebo��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% 
�p-value = 0.046���¹É��¨»n¤��¨°�¤¸¦³�́��µ¦Á�¨¸É¥�Â�¨�¦·Êª¦°¥�¸É�̧�ªnµ�­Îµ®¦́��µ¦�¦³Á¤·��¦·Áª�Ä�o
�µ�¡�ªnµ��¨»n¤��¨°��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´�
�µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value = 0.002��Á�nµ�´��¦µ¥¨³Á°̧¥���́��µ¦µ��¸É����� 

�µ¦µ��̧É�4.15 �ªµ¤Â���nµ��nµÁ�¨¸É¥�°�¦³�́�¦·Êª¦°¥¦°��ª��µ��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�
�oª¥�nµ wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 £µ¥Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¦³®ªnµ��n°���¨°��
(­´��µ®r�¸É�0) �´��¦³¥³��¨°��(­´��µ®r�¸É�4) 

�µ¦�¦³Á¤·�¦³�́�¦·Êª¦°¥¦°��ª��µ N X  SD t-value df p-value 
�¦·Áª�®µ��µ       
� »̈n¤��¨°�       
 �n°��µ¦��¨°�� 19 43.28 5.05 2.941 18 0.009** 
 ¦³¥³��¨°��(­´��µ®r�̧É�4) 19 40.05 2.63    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°�� 19 42.74 4.46 2.148 18 0.046* 
 ¦³¥³��¨°��(­´��µ®r�̧É�4) 19 39.89 3.23    
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�µ¦µ��̧É�4.15  (�n°� 

�µ¦�¦³Á¤·�¦³�́�¦·Êª¦°¥¦°��ª��µ N X  SD t-value df p-value 
�¦·Áª�Ä�o�µ       
� »̈n¤��¨°�       
 �n°��µ¦��¨°� 19 44.49 5.78 3.720 18 0.002** 
 ¦³¥³��¨°��(­´��µ®r�̧É�4) 19 40.24 4.82    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°� 19 44.95 5.19 3.527 18 0.002** 
 ¦³¥³��¨°��(­´��µ®r�̧É�4) 19 41.13 3.03    

**Significant p-value ≤ 0.01 *Significant p-value ≤ 0.05 

  �µ¦�¦³Á¤·�£µ¥Ä��¨»n¤ Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³��¨°���­´��µ®r
�¸É�8��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³Ä�o�µ�Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem 
cell cytokines ¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤
Á�ºÉ°¤´É��95% �p-value ≤ 0.001 ��Â¨³�µ¦�¦³Á¤·��¦·Áª�®µ��µÂ¨³Ä�o�µ£µ¥Ä��¨»n¤Á�¦̧¥�Á�¸¥��¸É
Ä�o Placebo�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��
95% �p-value ≤ 0.001��¦µ¥¨³Á°̧¥���́��µ¦µ��¸É�4.16 
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�µ¦µ��̧É����� �ªµ¤Â���nµ��nµÁ�¨¸É¥�°�¦³�́�¦·Êª¦°¥¦°��ª��µ��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�
�oª¥�nµ wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 £µ¥Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¦³®ªnµ��n°���¨°��
(­´��µ®r�¸É�0) �´�¦³¥³��¨°��(­´��µ®r�¸É�8) 

�µ¦�¦³Á¤·�¦³�́�¦·Êª¦°¥¦°��ª��µ N X  SD t-value df p-value 
�¦·Áª�®µ��µ       
� »̈n¤��¨°�       
 �n°��µ¦��¨°�� 19 43.28 5.05 3.895 18 <0.001** 
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 38.74 3.17    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°�� 19 42.74 4.46 4.269 18 <0.001** 
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 37.66 2.47    
�¦·Áª�Ä�o�µ       
� »̈n¤��¨°�       
 �n°��µ¦��¨°� 19 44.49 5.78 5.810 18 <0.001** 
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 37.51 3.19    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°� 19 44.95 5.19 4.391 18 <0.001** 
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 38.61 2.58    

**Significant p-value ≤ 0.01 

  �µ¦�¦³Á¤·�£µ¥Ä��¨»n¤�Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³®¨´���¨°�®¥»�
Ä�o¥µ��­´��µ®r�¸É�12��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³Ä�o�µ�Ä��¨»n¤��¨°��¸ÉÄ�o�
Adipose-derived stem cell cytokines ¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value ≤ 0.001 ��Â¨³�µ¦�¦³Á¤·��¦·Áª�®µ��µÂ¨³Ä�o�µ£µ¥Ä�
�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É
¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value ≤ 0.001��¦µ¥¨³Á°̧¥���́��µ¦µ��¸É����� 
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�µ¦µ��̧É����� �ªµ¤Â���nµ��nµÁ�¨¸É¥�°�¦³�́�¦·Êª¦°¥¦°��ª��µ��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�
�oª¥�nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 £µ¥Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¦³®ªnµ��n°���¨°��
(­´��µ®r�¸É�0) �´�¦³¥³®¨´���¨°�®¥»�Ä�o¥µ�(­´��µ®r�¸É�12) 

 
�µ¦�¦³Á¤·�¦³�́�¦·Êª¦°¥¦°��ª��µ N X  SD t-value df p-value 
�¦·Áª�®µ��µ       
� »̈n¤��¨°�       
 �n°��µ¦��¨°�� 19 43.28 5.05 5.299 18 <.001** 
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 37.69 2.38    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°�� 19 42.74 4.46 4.716 18 <.001** 
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 37.23 2.65    
�¦·Áª�Ä�o�µ       
� »̈n¤��¨°�       
 �n°��µ¦��¨°� 19 44.49 5.78 7.014 18 <.001** 
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 36.49 2.65    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 �n°��µ¦��¨°� 19 44.95 5.19 4.987 18 <.001** 
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 37.44 2.79    

**Significant p-value ≤ 0.01 

  �µ¦�¦³Á¤·�£µ¥Ä��¨»n¤ Ä�¦³¥³�µ¦��¨°���­´��µ®r�¸É�8���´��¦³¥³®¨´���¨°�®¥»�Ä�o¥µ�
�­´��µ®r�¸É�12��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³Ä�o�µ�Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines ¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�
Â¨³�µ¦�¦³Á¤·��¦·Áª�Ä�o�µ£µ¥Ä��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥
Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value = 0.0�����́��µ¦µ��¸É����� 
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�µ¦µ��̧É����� �ªµ¤Â���nµ��nµÁ�¨¸É¥�°�¦³�́�¦·Êª¦°¥¦°��ª��µ��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�
�oª¥�nµ wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 £µ¥Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¦³®ªnµ�¦³¥³��¨°��
(­´��µ®r�¸É�8) �´�¦³¥³®¨´���¨°�®¥»�Ä�o¥µ (­´��µ®r�¸É�12) 

 
�µ¦�¦³Á¤·�¦³�́�¦·Êª¦°¥¦°��ª��µ N X  SD t-value df p-value 
�¦·Áª�®µ��µ       
� »̈n¤��¨°�       
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 38.74 3.17 1.739 18 0.099 
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 37.69 2.38    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 37.66 2.47 0.745 18 0.466 
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 37.23 2.65    
�¦·Áª�Ä�o�µ       
� »̈n¤��¨°�       
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 37.51 3.19 1.531 18 0.097 
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 36.49 2.65    
� »̈n¤Á�¦¸¥�Á�̧¥�       
 ¦³¥³��¨°��(­´��µ®r�̧É�8) 19 38.61 2.58 2.456 18 0.024* 
 ¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 19 37.44 2.79    

*Significant p-value ≤ 0.05 

4.7 �ªµ¤Â���nµ��°��nµÁ�¨̧É¥�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ 

  �ªµ¤Â���nµ��°��nµÁ�¨¸É¥�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�oª¥�nµ Rao-Goldman 5-point 
visual scoring scale Â¨³�nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 ¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�
Adipose-derived stem cell cytokines �´���¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�Ä��µ¦�¦³Á¤·�¦³¥³�n°�
��¨°���­´��µ®r�¸É�0��¦³¥³��¨°���­´��µ®r�¸É�4, 8��Â¨³�¦³¥³®¨´���¨°��¸É®¥»�Ä�o¥µ��­´��µ®r�¸É�12� 
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  �µ¦�¦³Á¤·�¦³®ªnµ��¨»n¤�Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0��¦³¥³��¨°���­´��µ®r�¸É�
4, 8��Â¨³¦³¥³®¨´���¨°�®¥»�Ä�o��­´��µ®r�¸É�12��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³Ä�o�µ
�oª¥�nµ Rao-Goldman 5-point visual scoring scale�Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell 
cytokines �´��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸
�́¥­Îµ�´��µ�­�·�·�Ä��»�¦³¥³�°��µ¦�¦³Á¤·��¦µ¥¨³Á°̧¥���́��µ¦µ��¸É����� 

�µ¦µ��̧É����� �ªµ¤Â���nµ��nµÁ�¨¸É¥�°��µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ��oª¥�Rao-Goldman 5-point 
visual scoring scale ¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines 
�´��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¦³¥³�n°���¨°��(­´��µ®r�¸É�0) ¦³¥³��¨°��
(­´��µ®r�¸É�4, 8) Â¨³¦³¥³®¨´���¨°�®¥»�Ä�o¥µ�(­´��µ®r�¸É�12) 

�¨»n¤��¨°� �¨»n¤Á�¦¸¥�Á�¸¥� 
(N=19) (N=19) 

 
¦³�́�¨�¨�¦·Êª¦°¥¦°��ª��µ 

X  SD X  SD 
t-value df sig 

�¦·Áª�®µ��µ        
�n°���¨°���­´��µ®r�̧É��� ���� ���� ���� ���� -����� �� 0���� 
¦³¥³��¨°��(­´��µ®r�̧É�4) ���� ���� ���� ���� -����� �� 0���� 
¦³¥³��¨°��(­´��µ®r�̧É�8) ���� ���� 2.79 0.63 -1.048 36 0.301 
¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 2.58 0.60 2.79 0.63 -1.048 36 0.301 
�¦·Áª�Ä�o�µ        
�n°���¨°���­´��µ®r�̧É��� ���� ���� ���� ���� -0.275 36 0.785 
¦³¥³��¨°��(­´��µ®r�̧É�4) 3.26 0.56 3.32 0.58 -0.283 36 0.778 
¦³¥³��¨°��(­´��µ®r�̧É�8) 3.05 0.52 3.32 0.58 -1.464 36 0.152 
¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 3.05 0.52 3.32 0.58 -1.464 36 0.152 

  �µ¦�¦³Á¤·�¦³®ªnµ��¨»n¤ Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0��¦³¥³��¨°���­´��µ®r�¸É�
4, 8��Â¨³¦³¥³®¨´���¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�12��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³Ä�o
�µ�oª¥�nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98�Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell 
cytokines �´��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸
�́¥­Îµ�´��µ�­�·�·�Ä��»�¦³¥³�°��µ¦�¦³Á¤·��¦µ¥¨³Á°̧¥���́��µ¦µ��¸É����� 
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�µ¦µ��̧É�4.20 �ªµ¤Â���nµ��nµÁ�¨¸É¥�°��µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ��oª¥�nµ�wrinkle Ã�¥
Á�¦ºÉ°�¤º°�Visioscan®VC98 ¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell 
cytokines �´��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Placebo�¦³¥³�n°���¨°��(­´��µ®r�¸É�0) ¦³¥³
��¨°� (­´��µ®r�¸É�4, 8) Â¨³¦³¥³®¨´���¨°�®¥»�Ä�o¥µ�(­´��µ®r�¸É�12) 

�¨»n¤��¨°� �¨»n¤Á�¦¸¥�Á�¸¥� 
(N=19) (N=19) 

 
¦³�́�¨�¨�¦·Êª¦°¥¦°��ª��µ 

X  SD X  SD 
t-value df sig 

�¦·Áª�®µ��µ 
�n°���¨°���­´��µ®r�̧É��� 

 
����� 

 
���� 

 
����� 

 
���� 

 
0.351 

 
36 

 
0.728 

¦³¥³��¨°��(­´��µ®r�̧É�4) ����� ���� ����� ���� 0.173 36 0.864 
¦³¥³��¨°��(­´��µ®r�̧É�8) ����� ���� 37.66 2.47 1.160 36 0.254 
¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 37.69 2.38 37.23 2.65 0.568 36 0.573 
�¦·Áª�Ä�o�µ 
�n°���¨°���­´��µ®r�̧É��� 

 
44.49 

 
5.78 

 
44.95 

 
5.19 

 
-0.254 

 
36 

 
0.801 

¦³¥³��¨°��(­´��µ®r�̧É�4) 40.24 4.81 41.13 3.03 -0.680 36 0.501 
¦³¥³��¨°��(­´��µ®r�̧É�8) 37.51 3.19 38.61 2.58 -1.159 36 0.254 
¦³¥³®΅���¨°��(­´��µ®r�̧É�12) 36.49 2.65 37.44 2.79 1.071 36 0.291 

4.8 �µ¦�¦³Á¤·��¨�oµ�Á�¸¥��µ��µ¦Ä�o¥µ 

  �µ¦�¦³Á¤·��¨�oµ�Á�¸¥��µ��µ¦Ä�o¥µ�¡�ªnµÄ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell 
cytokines ¡��¨�oµ�Á�¸¥����¦µ¥��·�Á�}�����% Ã�¥¤¸°µ�µ¦Â��Á¨È��o°¥Â¨³®µ¥Å�oÁ°��­nª�Ä��¨»n¤
Á�¦̧¥�Á�¸¥�Å¤n¡��¨�oµ�Á�¸¥� 



 

 
���¸É�5 

­¦»��°£·�¦µ¥�¨�Â¨³�o°Á­�°Â�³ 

  �µ¦«¹�¬µ�¦³­·��·�¨�°� Cytokine��µ�Á�¨¨r�o��ÎµÁ�·�Ä�Á�¨¨rÅ�¤´�Ä��µ¦¨�¦·Êª¦°¥¦°�
�ª��µ��µ¦«¹�¬µÄ��¨»n¤�¼oÁ�oµ¦nª¤Ã�¦��µ¦��Îµ�ª��19 ����¹É��Îµ®��Ä®o�µ�oµ�®�¹É�Á�}��́ª°¥nµ��¨»n¤
��¨°�Ä�o¥µ Adipose-derived stem cell cytokines (Cytokine���´��µ°̧��oµ�Á�}��́ª°¥nµ��¨»n¤
Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream �Placebo���¨»n¤�́ª°¥nµ���¨»n¤¨³�19 �́ª°¥nµ���¦³Á¤·��¨�µ¦¨� 
¦·Êª¦°¥��¦·Áª�®µ��µ�Â¨³�¦·Áª�Ä�o�µ��oª¥�nµ�Rao-Goldman 5-point visual scoring scale Â¨³�nµ�wrinkle 
Ã�¥ Á�¦ºÉ°�¤º°�Visioscan®VC98�Ä�¦³¥³�n°��µ¦��¨°��¦³¥³��¨°�Ä�­´��µ®r�¸É�4 Â¨³�8 Â¨³¦³¥³
®¨´��µ¦��¨°��¸É®¥»�Ä�o¥µ���­´��µ®r��­´��µ®r�¸É�12� ª·Á�¦µ³®r�o°¤¼¨Ã�¥¦³���°¤¡·ªÁ�°¦r��oª¥­�·�·
Á�·�¡¦¦��µ�Â¨³ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��ªµ¤Â���nµ�¦³®ªnµ��¨»n¤�oª¥­�·�· Independent t-test Â¨³
ª·Á�¦µ³®r£µ¥Ä��¨»n¤��oª¥­�·�· Paired t-Test��¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �́�­¦»��¨°£·�¦µ¥Â¨³
�o°Á­�°Â�³�n°Å��̧Ê 

5.1 ­¦»��¨�µ¦ª·�´¥ 

5.1.1 �o°¤¼¨�»�¨´�¬�³�¦³�µ�¦Â¨³�¦³ª´�·�µ¦¦́�¬µ¦·Êª¦°¥ 
  �»�¨´�¬�³�¦³�µ�¦�°��¨»n¤�́ª°¥nµ��¡�ªnµ��¨»n¤°µ¥»�°��¨»n¤�́ª°¥nµ�­nª�Ä®�n°µ¥»�
¦³®ªnµ��40-50��e¦o°¥¨³�52.6�Ã�¥°µ¥»­¼�­»� 59��eÂ¨³�ÉÎµ­»� 36��e�Â¨³¤¸°µ¥»�nµÁ�¨¸É¥�49.63��e�°µ�¸¡
­nª�Ä®�n�¦³�°�°µ�¸¡¦́�¦µ��µ¦¦o°¥¨³������¦°�¨�¤µ°µ�¸¡¡�́��µ�¦o°¥¨³�26.3�Â¨³°µ�¸¡
�·��µ¦­nª��́ª¦o°¥¨³ 10.5 �oµ��¦³ª́�·�µ¦Â¡o¥µ�¡�ªnµ��¨»n¤�́ª°¥nµ�­nª�Ä®�nÅ¤n¤¸�¦³ª́�·Â¡o¥µ
¦o°¥¨³ 84.2 ­nª�Ä®�nÅ¤n¤¸Ã¦��¦³�Îµ�́ª¦o°¥¨³ 73.7 ­Îµ®¦́��¨»n¤�́ª°¥nµ��¸É¤¸Ã¦��¦³�Îµ�́ª¦o°¥¨³ 
26.3 �¹É�Á�}�Ã¦�Å�¤´�Ä�Á¨º°�­¼����¦µ¥��ªµ¤�́�Ã¨®·�­¼����¦µ¥�Â¨³£¼¤·Â¡o���¦µ¥��¦³ª́�·�µ¦Ä�o¥µ
Á�}��¦³�Îµ�¡�ªnµ­nª��o°¥¦o°¥¨³ 26.3 �¸ÉÄ�o¥µÁ�}��¦³�Îµ��¹É�Á�}�¥µÄ��¨»n¤�µ¦¦́�¬µÃ¦��¦³�Îµ�́ª
�¸ÉÁ�}� 
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  �¦³ª́�·�µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ��¨»n¤�́ª°¥nµ�­nª�Ä®�n¤¸�¦³ª́�·Á�¥�µ�¦̧¤�Îµ¦»��¦·Áª�
¦·Êª¦°¥¦°��ª��µ��·�Á�}�¦o°¥¨³�������oµ��¦³ª́�·�µ¦�¸�Ã��°��r¦́�¬µ¦·Êª¦°¥¦°��ª��µ��¨»n¤
�́ª°¥nµ�­nª�Ä®�nÅ¤nÁ�¥�¸�Ã��°��r¦́�¬µ¦·Êª¦°¥¦°��ª��µ��·�Á�}�¦o°¥¨³������¤¸Á¡¸¥����¦µ¥��·�
Á�}�¦o°¥¨³������¸É¤¸�¦³ª́�·�µ¦�¸�Ã��°��rÁ¤ºÉ°����e�n°��­Îµ®¦́��µ¦�ÎµÁ¨Á�°¦r¦́�¬µ¦·Êª¦°¥¦°�
�ª��µÂ¨³�µ¦�¸�­µ¦Á�·¤Á�È¤�¸É�¦·Áª�¦·Êª¦°¥¦°��ª��µ¡�ªnµ�¨»n¤�́ª°¥nµ��´Ê�®¤�Å¤nÁ�¥Å�o¦́��µ¦
¦́�¬µ¤µ�n°� 

5.1.2 �µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ 
5.1.2.1 �µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ�oª¥�nµ�Rao-Goldman 5-point visual scoring scale�

Á�¦̧¥�Á�¸¥�¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines �´��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o 
Moisturizer cream �Placebo� �ÎµÂ���µ¤¦³¥³Áª¨µ�µ¦��¨°��Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0��
Â¨³¦³¥³��¨°�Ä�o¥µ��­´��µ®r�¸É 4���µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ£µ¥Ä��¨»n¤�¡�ªnµ��¨»n¤��¨°�
Â¨³�¨»n¤Á�¦̧¥�Á�¸¥�Å¤n¤¸�ªµ¤Â���nµ��´��Â�nÄ�¦³¥³��¨°���­´��µ®r�¸É�8��¡�ªnµ��¨»n¤��¨°��¤¸
�µ¦Á�¨¸É¥�Â�¨�¦·Êª¦°¥¦°��ª��µ¨�¨��µ�¦³�́��Very deep with redundant folds�Á�}�¦³�́��Deep 
with well-defined edges�Â¨³��µ�¦³�́��Deep with well-defined edges�Á�}�¦³�́��Moderately deep ¤¸
�Îµ�ª�Á¡·É¤¤µ��¹Ê��Â¨³¦³¥³®¨´���¨°��¸É®¥»�Ä�o¥µ��­´��µ®r�¸É12��¡�ªnµ�¦³�́�¦·Êª¦°¥¦°��ª��µÅ¤n
¤¸�µ¦Á�¨¸É¥�Â�¨�Å��µ�Á�·¤�µ��µ¦�¦³Á¤·�Ä�­´��µ®r�¸É�8��¹É��¨»n¤Á�¦̧¥�Á�¸¥�Å¤n¤¸�µ¦Á�¨¸É¥�Â�¨�
�°�¦³�́�¦·Êª¦°¥¦°��ª��µ�´Ê�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0��¦³¥³��¨°���­´��µ®r�¸É�4, 8��Â¨³
¦³¥³®¨´��µ¦��¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�12� 

5.1.2.2 �µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ�oª¥�nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98�
Á�¦̧¥�Á�¸¥�¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines �Cytokine� Â¨³�¨»n¤
Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream �Placebo���µ¤¦³¥³Áª¨µ�µ¦�¦³Á¤·��µ�¦³¥³�n°��µ¦��¨°��
�­´��µ®r�¸É�0���¹�¦³¥³��¨°���­´��µ®r�¸É 4,�8� Â¨³¦³¥³®¨´��µ¦��¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�12��
¡�ªnµ��¨»n¤��¨°�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥�¤¸�µ¦Á�¨¸É¥�Â�¨��nµÁ�¨¸É¥�°��nµ�wrinkle�£µ¥Ä��¨»n¤�¸É
­°��¨o°��´���º°�­µ¤µ¦�¨�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³�¦·Áª�Ä�o�µÅ�o�´Ê��¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines �Cytokine��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o�Moisturizer cream �Placebo� 

5.1.3 �µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ 
  �µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��°��¨»n¤�́ª°¥nµ��oµ��µ¦Á�¨¸É¥�Â�¨��°�¦·Êª¦°¥¦°��ª��µ
®¨´��µ¦��¨°��¦����­´��µ®r�¦³®ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines 
�Cytokine� Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream �Placebo��®¦º°�µ¦Á�¦̧¥�Á�¸¥�£µ¥Ä�
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�»��¨��Á�̧¥ª¦³®ªnµ��µ�oµ¥�´��µ�ªµ��µ¦�¦³Á¤·�¦³¥³®¨´���¨°�Ä�o¥µ�¦����­´��µ®r ¡�ªnµ�
�¨»n¤��¨°�®¦º°�µ�oµ��¸ÉÄ�o�Adipose-derived stem cell cytokines �Cytokine��¤¸¦³�́��ªµ¤¡¹�¡°Ä�
Ä��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ�¦³�́��̧�¹Ê�¤µ��¦o°¥¨³�21.1 ¤µ��ªnµ��¨»n¤Á�¦̧¥�Á�¸¥�®¦º°�µ�oµ��¸É
Ä�o�Moisturizer cream �Placebo��¦³�́��̧�¹Ê�¤µ��¦o°¥¨³�15.8 

5.1.4 �µ¦Á�¦̧¥�Á�̧¥��ªµ¤Â���nµ��nµÁ�¨¸É¥£µ¥Ä��¨»n¤ 
  �µ¦Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��nµÁ�¨¸É¥£µ¥Ä��¨»n¤��¨°�Â¨³��¨»n¤Á�¦̧¥�Á�¸¥��°��nµ�Rao-
Goldman 5-point visual scoring scale Â¨³��nµ�wrinkle Ã�¥ Á�¦ºÉ°�¤º°�Visioscan®VC98��¨»n¤��¨°�
�¸ÉÄ�o�Adipose-derived stem cell cytokines �Cytokine� Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream 
�Placebo��Ä��µ¦�¦³Á¤·�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É0���´��¦³¥³��¨°���­´��µ®r�¸É�4, 8��Â¨³�
¦³¥³®¨´��µ¦��¨°��¸É®¥»�Ä�o¥µ��­´��µ®r�¸É���� 

5.1.4.1 �µ¦�¦³Á¤·�£µ¥Ä��¨»n¤�°��nµ�Rao-Goldman 5-point visual scoring scale  
1. ¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³��¨°���­´��µ®r�¸É�4��¡�ªnµ��µ¦

�¦³Á¤·��¦·Áª�®µ��µÅ¤n¡��µ¦Á�¨¸É¥�Â�¨��°��³Â��Á�¨¸É¥�µ¦¨�¨��°�¦·Êª¦°¥��´Ê��¨»n¤��¨°�
Â¨³�¨»n¤Á�¦̧¥�Á�¸¥� Â¨³�µ¦�¦³Á¤·��¦·Áª�Ä�o�µÄ��¨»n¤��¨°�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥�¤¸�nµÁ�¨¸É¥
�°��³Â��¦·Êª¦°¥�¦·Áª�Ä�o�µÂ���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�· 

2. ¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³��¨°���­´��µ®r�¸É�8��¡�ªnµ �µ¦
�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÄ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines �Cytokine��
Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream �Placebo��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�
°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�­Îµ®¦́��µ¦�¦³Á¤·��¦·Áª�Ä�o�µ�¡�ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines �Cytokine��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´�
�µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value = 0.021��Â�n�µ¦�¦³Á¤·��¦·Áª�Ä�o�µ�°��¨»n¤
Á�¦̧¥�Á�¸¥�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�· 

3. ¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³®¨´���¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�
12��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÄ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell 
cytokines �Cytokine��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�Â�n�µ¦
�¦³Á¤·��¦·Áª�®µ��µÄ��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream �Placebo��¤¸�nµÁ�¨¸É¥�°��³Â��
¦·Êª¦°¥Å¤nÂ���nµ��´��­Îµ®¦́��µ¦�¦³Á¤·��¦·Áª�Ä�o�µ�¡�ªnµ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived 
stem cell cytokines �Cytokine��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É
¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value = 0.021��Â�n�µ¦�¦³Á¤·��¦·Áª�Ä�o�µ�°��¨»n¤Á�¦̧¥�Á�¸¥�¤¸
�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�· 
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4. ¦³¥³��¨°���­´��µ®r�¸É�8���´��¦³¥³®¨´���¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�12��
¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³Ä�o�µ�´Ê�Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell 
cytokines �Cytokine��Â¨³��¨»n¤Á�¦̧¥�Á�¸¥��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Å¤nÂ���nµ��´� 

5.1.4.2 �µ¦�¦³Á¤·�£µ¥Ä��¨»n¤�°��nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 
1. ¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³��¨°���­´��µ®r�¸É�4��¡�ªnµ �µ¦

�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÄ��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines �Cytokine��
¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value 
= 0.009��Â¨³�µ¦�¦³Á¤·��¦·Áª�®µ��µ£µ¥Ä��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream �Placebo��
¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value 
= 0.046���¹É��¨»n¤��¨°�¤¸¦³�́��µ¦Á�¨¸É¥�Â�¨�¦·Êª¦°¥�¸É�̧�ªnµ�­Îµ®¦́��µ¦�¦³Á¤·��¦·Áª�Ä�o�µ�
¡�ªnµ��¨»n¤��¨°��Â¨³�¨»n¤Á�¦̧¥�Á�¸¥�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´�
�µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value = 0.002��Á�nµ�´� 

2. ¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³��¨°���­´��µ®r�¸É�8��¡�ªnµ �µ¦
�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³Ä�o�µ�Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines 
�Cytokine��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% 
�p-value ≤ 0.001��Â¨³�µ¦�¦³Á¤·��¦·Áª�®µ��µÂ¨³Ä�o�µ£µ¥Ä��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer 
cream �Placebo��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��
95% �p-value ≤ 0.001� 

3. ¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0���´��¦³¥³®¨´���¨°�®¥»�Ä�o��­´��µ®r�¸É�12��
¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³Ä�o�µ�Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell 
cytokines �Cytokine��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤
Á�ºÉ°¤´É��95% �p-value ≤ 0.001��Â¨³�µ¦�¦³Á¤·��¦·Áª�®µ��µÂ¨³Ä�o�µ£µ¥Ä��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o 
Moisturizer cream �Placebo��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́�
�ªµ¤Á�ºÉ°¤´É��95% �p-value ≤ 0.001� 

4. ¦³¥³��¨°���­´��µ®r�¸É�8���´��¦³¥³®¨´���¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�12��
¡�ªnµ�µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³Ä�o�µ�Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell 
cytokines �Cytokine��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�Â¨³�µ¦
�¦³Á¤·��¦·Áª�Ä�o�µ£µ¥Ä��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream �Placebo��¤¸�nµÁ�¨¸É¥�°�
�³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value = 0.0��� 
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5.1.5 �µ¦Á�¦̧¥�Á�̧¥��ªµ¤Â���nµ��nµÁ�¨¸É¥ 
  �µ¦Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��nµÁ�¨¸É¥¦³®ªnµ��¨»n¤��¨°��´��¨»n¤Á�¦̧¥�Á�¸¥��°��nµ�Rao-
Goldman 5-point visual scoring scale Â¨³�nµ�wrinkle Ã�¥ Á�¦ºÉ°�¤º°�Visioscan®VC98��¨»n¤
��¨°��¸ÉÄ�o Adipose-derived stem cell cytokines �Cytokine� �´��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�oMoisturizer 
cream �Placebo��Ä��µ¦�¦³Á¤·�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0��¦³¥³��¨°���­´��µ®r�¸É�4, 8��
Â¨³�¦³¥³®¨´��µ¦��¨°��¸É®¥»�Ä�o¥µ 

5.1.5.1 �µ¦�¦³Á¤·�¦³®ªnµ��¨»n¤�°��nµ�Rao-Goldman 5-point visual scoring scale  
�µ¦�¦³Á¤·�¦³®ªnµ��¨»n¤ Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0��¦³¥³��¨°��

�­´��µ®r�¸É�4, 8��Â¨³¦³¥³®¨´���¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�12��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�
®µ��µÂ¨³Ä�o�µ�oª¥�nµ Rao-Goldman 5-point visual scoring scale�Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-
derived stem cell cytokines �Cytokine���´��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream �Placebo��¤¸
�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�Ä��»�¦³¥³�°��µ¦�¦³Á¤·� 

5.1.5.2 �µ¦�¦³Á¤·�¦³®ªnµ��¨»n¤�°��nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98 
�µ¦�¦³Á¤·�¦³®ªnµ��¨»n¤ Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0��¦³¥³��¨°���­´��µ®r�¸É�

4, 8��Â¨³¦³¥³®¨´���¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�12��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³Ä�o�µ
�oª¥�nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98�Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell 
cytokines �Cytokine���´��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer cream �Placebo��¤¸�nµÁ�¨¸É¥�°��³Â�� 
¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�Ä��»�¦³¥³�°��µ¦�¦³Á¤·� 

5.2 °£·�¦µ¥�¨ 

  �¦³­·��·�¨�°��Adipose-derived stem cell cytokines �Cytokine���µ��µ¦�¦³Á¤·�Ä��µ¦¨�
¦·Êª¦°¥¦°��ª��µ�oª¥�nµ�Rao-Goldman 5-point visual scoring scale�¡�ªnµ��µ�¸ÉÄ�o�Adipose-derived 
stem cell cytokines �Cytokine��¤¸�¦³­·��·�¨Ä��µ¦¨�¦·Êª¦°¥¦°��ª��µÅ�oÄ�¦³�́�®�¹É��Á¤ºÉ°
Á�¦̧¥�Á�¸¥��´��¦·Áª�¦°��ª��µ�¸ÉÄ�o Moisturizer cream �Placebo��Â�n�o°�Ä�o¥µÄ�¦³¥³Áª¨µ�µ� 
�8 ­´��µ®r��Ã�¥�¦³Á¤·�Ä�¦³�́� Very deep with redundant folds �µ�¦o°¥¨³�10.5 Á�}�¦o°¥¨³�5.3 
�¹É�¡�ªnµ�Ä�¦³¥³Áª¨µ�́��¨nµª��¨»n¤�¸ÉÄ�o�Moisturizer cream �Placebo��Å¤n¡��µ¦Á�¨¸É¥�Â�¨�Ä��»�
¦³¥³�µ¦�¦³Á¤·��º° Very deep with redundant folds ¦o°¥¨³�10.5���µ��µ¦µ��¸É�4.7� 
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  �µ¦�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ��oª¥�nµ�wrinkle Ã�¥ Á�¦ºÉ°�¤º°�Visioscan®VC98�¦³®ªnµ��¨»n¤
��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines �Cytokine� ¡�ªnµ��µ�¸ÉÄ�o�Adipose-derived stem cell 
cytokines �Cytokine���´���¦·Áª�¦°��ª��µ�¸ÉÄ�o Moisturizer cream �Placebo��¤¸�¦³­·��·�¨Ä��µ¦¨�
¦·Êª¦°¥¦°��ª��µÅ�o�¹É�¤¸Â�ªÃ�o¤Ä�¨oÁ�¸¥��´����µ�£µ¡�¸É���1 Â¨³���2��Ã�¥Á�¡µ³�µ¦�¦³Á¤·�Ä�
¦³¥³�µ¦Ä�o¥µ Adipose-derived stem cell cytokines �Cytokine��¦³¥³Áª¨µ�µ��8 ­´��µ®r��³Á®È��µ¦
Á�¨¸É¥�Â�¨��¦·Áª�®µ��µ�¸É�̧�ªnµ�µ¦Ä�o�Moisturizer cream �Placebo� 

  �µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��¦³¥³®¨´��µ¦��¨°�Ä�o¥µ�¦����­´��µ®r�¡�ªnµ��¼oÁ�oµ¦nª¤
Ã�¦��µ¦¡¹�¡°Ä�Ä��¦³­·��·�¨�°��Adipose-derived stem cell cytokines �Cytokine��Ä��µ¦¨�
¦·Êª¦°¥�̧�¹Ê�¤µ��¦o°¥¨³�21.1 Â¨³ �µ�¸ÉÄ�o�Moisturizer cream �Placebo��Ä��µ¦¨�¦·Êª¦°¥�̧�¹Ê�¤µ��
¦o°¥¨³�15.8 ��µ¦µ��¸É�4.10� 

  �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�°� Rao-Goldman 5-point visual scoring scale��µ¦�¦³Á¤·�¦·Êª¦°¥
�¦·Áª�®µ��µ�Â¨³�¦·Áª�Ä�o�µ�£µ¥Ä��¨»n¤Ä�¦³¥³Áª¨µ�µ¤�µ¦�¦³Á¤·��¡�ªnµ�Ä�¦³¥³Áª¨µ
­´��µ®r�¸É�4 ¤¸�µ¦Á�¨¸É¥�Â�¨��°�¦·Êª¦°¥�¦·Áª�Ä�o�µÁ�nµ�´��´Ê��¨»n¤��¨°�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��
Á¤ºÉ°Ä�o¥µ�µ�¦³¥³Áª¨µ�8 ­´��µ®r�¡�ªnµ��¦·Áª�®µ��µÁ¦·É¤¤¸�µ¦Á�¨¸É¥�Â�¨��¸É�̧�¹Ê���´Ê��¨»n¤��¨°�
Â¨³�¨»n¤Á�¦̧¥�Á�¸¥��Â�n��¦·Áª�Ä�o�µ�³¡��ªµ¤Â���nµ�Ä��¦³­·��·�¨�°��µ¦Ä�o�Adipose-
derived stem cell cytokines �Cytokine��°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% �p-value 
= 0.021����µ¦µ��¸É���12��Â�n�µ¦�¦³Á¤·��¦·Áª�Ä�o�µ�°��¨»n¤Á�¦̧¥�Á�¸¥�¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª
¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�Â¨³¦³¥³®¨´��µ¦��¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�12��¡�ªnµ�
�¦³­·��·�¨�°�¥µ�´Ê��2 ��·��¤¸�¦³­·��·£µ¡Ä��µ¦¦́�¬µ¦·Êª¦°¥Å¤nÂ���nµ��µ��µ¦�¦³Á¤·�Ä�¦³¥³�
­´��µ®r�¸É�8 ��µ¦µ��¸É���13� �¹É�­°��¨o°��´��µ¦ª·�́¥�n°�®�oµ�̧Ê (Fitzpatrick & Rostan, 2003; Ehrlich 
et al., 2006; Gold et al., 2007; Gold et al., 2007)��¸É¡�ªnµ�µ¦Ä�o�Growth factor Â¨³�Cytokine Ä��µ¦
¦́�¬µ�skin aging �³Á®È��¨�µ¦¨�¨��°�¦·Êª¦°¥°¥nµ��´�Á���°��nµ�wrinkle scoring scale Ä��nª��́Ê�Â�n
­´��µ®r�¸É����°��µ¦ª·�́¥ 

  Á¤ºÉ°Á�¸¥�¦³¥³��¨°���­´��µ®r�¸É�����´�¦³¥³®¨´���¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�����¡�ªnµ�
Ä��µ¦�¦³Á¤·��¦·Áª�®µ��µÂ¨³�¦·Áª�Ä�o�µ�´Ê��¨»n¤��¨°�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥�¤¸�nµÁ�¨¸É¥�¸ÉÅ¤n
Â���nµ��´����µ¦µ��¸É������¹É��³­°��¨o°��´��µ¦«¹�¬µ�°��Gold MH Â¨³��³��¸É�Îµ�µ¦«¹�¬µÁ¦ºÉ°��
Efficacy of Novel Skin Cream Containing Mixture of Human Growth Factors and Cytokines for 



  65 

Skin Rejuvenation (Gold et al., 2007) �¸É�³¡�ªnµÄ�¦³¥³®¥»�Ä�o¥µ���­´��µ®r®¨´��µ¦��¨°��¦·Êª¦°¥
¤¸�µ¦Á�¨¸É¥�Â�¨�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�· 

  �µ¦Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°��nµÁ�¨¸É¥�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ��oª¥�nµ�wrinkle Ã�¥
Á�¦ºÉ°�¤º°�Visioscan®VC98��¦·Áª�®µ��µ�Â¨³�¦·Áª�Ä�o�µ�¡�ªnµ�Ä�­´��µ®r�¸É�4 ¤¸�µ¦Á�¨¸É¥�Â�¨�
�¦·Áª�®µ��µÂ¨³�¦·Áª�Ä�o�µ��°��µ�¸ÉÄ�o�Adipose-derived stem cell cytokines �Cytokine��¤µ��ªnµ��µ
�¸ÉÄ�o�Moisturizer cream �Placebo��Â�n�¡�ªnµ��µ¦Á�¦̧¥�Á�¸¥�£µ¥Ä��¨»n¤��µ¦Ä�o¥µ�´Ê��2 ��·�­µ¤µ¦�¨�
¦·Êª¦°¥�¦·Áª�¦°��ª��µÅ�o�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��ªµ¤Á�ºÉ°¤´É��95% (p-value < 0.001) 
��µ¦µ��¸É�4.15 �¹����17� 

  Á¤ºÉ°Á�¸¥�¦³¥³��¨°���­´��µ®r�¸É�����´�¦³¥³®¨´���¨°�®¥»�Ä�o¥µ��­´��µ®r�¸É�����¡�ªnµ
Ä��¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines �Cytokine��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥
Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�´Ê��¦·Áª�®µ��µÂ¨³Ä�o�µ�­nª�Ä��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o�
Moisturizer cream �Placebo��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·
Á�¡µ³�¦·Áª�Ä�o�µ���µ¦µ��¸É������ 

  �µ¦�¦³Á¤·�¦³®ªnµ��¨»n¤�Ä�¦³¥³�n°��µ¦��¨°���­´��µ®r�¸É�0��¦³¥³��¨°���­´��µ®r�¸É�4, 
8��Â¨³¦³¥³®¨´���¨°�®¥»�Ä�o��­´��µ®r�¸É�12��¡�ªnµ �µ¦�¦³Á¤·�¦·Êª¦°¥�¦·Áª�®µ��µÂ¨³Ä�o�µ�oª¥
�nµ Rao-Goldman 5-point visual scoring scale�Â¨³��oª¥�nµ�wrinkle Ã�¥Á�¦ºÉ°�¤º°�Visioscan®VC98�Ä�
�¨»n¤��¨°��¸ÉÄ�o�Adipose-derived stem cell cytokines �Cytokine���´��¨»n¤Á�¦̧¥�Á�¸¥��¸ÉÄ�o Moisturizer 
cream �Placebo��¤¸�nµÁ�¨¸É¥�°��³Â��¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�Ä��»�¦³¥³�°�
�µ¦�¦³Á¤·� ��µ¦µ��¸É�4.19 Â¨³���20�  

  �¹É��µ��µ¦ª·Á�¦µ³®r�o°¤¼¨£µ¥Ä��¨»n¤�°��¨»n¤��¨°�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥���³¡�ªnµÄ®o�¨
Ä��µ¦¨�¦·Êª¦°¥¦°��ª��µÅ�oÁ�n�Á�̧¥ª�´��Ã�¥ Cytokine �³¤¸���µ�Ä��µ¦¨�¦·Êª¦°¥Å�o�µ��µ¦
�¸É Cytokine��¦³�»o��µ¦�Îµ�µ��°��Keratinocyte Â¨³�Dermal fibroblast Ä®o¤¸�µ¦�¦³�»o��µ¦­¦oµ�  
Collagen Â¨³¨��µ¦­¦oµ��MMP�1 Â¨³�µ¦�n°¤Â�¤ Extracellular matrix (Werner & Grose, 
2003; Mehta & Fitzpatrick, 2007; Eming et al., 2007; Kristsy & Lynch, 1993; Moulin, 1995; 
Mateo et al., 1994; McCartney-Francis et al., 1990; Rappolee et al., 1988; Kim WS et al., 2008; 
Park et al., 2008; Kim WS et al., 2009) ­nª�Ä��¨»n¤Á�¦̧¥�Á�¸¥���µ¦�¸É¡��µ¦¨�¨��°�¦·Êª¦°¥�
�nµ�³Á�·��µ��Placebo �¸ÉÄ�oÁ�}��Moisturizer cream �¹É�¤¸�µ¦«¹�¬µ�°��Crowther JM Â¨³��³�
(Crowther et al., 2008)�Á¦ºÉ°��Measuring the effects of topical moisturizers on changes in stratum 
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corneum thickness, water gradients and hydration in vivo�¡�ªnµ�moisturizers �³¤¸�¨Ä��µ¦�ÎµÄ®o
Á�·��µ¦Á�¨¸É¥�Â�¨��°��skin hydration Å�o�Â¨³�µ��µ¦«¹�¬µ�°��Hashizume H (Hashizume, 
2004) �¸É�Îµ�µ¦«¹�¬µÁ¦ºÉ°��Skin aging and dry skin ¡�ªnµ�moisturizers ­µ¤µ¦��nª¥¦́�¬µ£µª³�dry 
skin Â¨³�j°��´��µ¦Á�·��fine wrinkle �µ��skin aging Å�o��°��µ��̧Ê�Rawlings AV (Rawlings, 
2003) ¥´�Å�o�Îµ�µ¦«¹�¬µÁ¦ºÉ°��Trends in stratum corneum research and the management of dry skin 
conditions�¡�ªnµ��µ¦�ÎµÄ®o�surface texture �°��skin ¤¸�competent natural moisturizing barrier �³
¤¸�¨Å��¦³�»o��µ¦®¨´É��°��Cytokine Â¨³�Growth factor �¹É��³�nª¥�anti-aging Å�o��¹É�°µ��³Á�}�
­µÁ®�»�¸É�ÎµÄ®o�nµÁ�¨¸É¥�°��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�´Ê�Ä��¨»n¤��¨°�Â¨³�¨»n¤Á�¦̧¥�Á�¸¥�
¨�¨�Å�o°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Â¨³¡�ªnµ�Á¤ºÉ°�¦³Á¤·�Á�¦̧¥�Á�¸¥�¦³®ªnµ��¨»n¤��¨°�Â¨³�¨»n¤
Á�¦̧¥�Á�¸¥���nµÁ�¨¸É¥�°�¦·Êª¦°¥Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�· 

  �´Ê��̧Ê��µ��µ¦«¹�¬µ�°��Hussain M Â¨³��³�(Hussain et al., 2008)��¸É�Îµ�µ¦«¹�¬µ�¨�°��
Human growth factor and cytokine Ä��µ¦¦́�¬µ�Skin rejuvenation ¡�ªnµ��oµ¤¸�µ¦Ä�o�Growth 
factor Â¨³�Cytokine �n°Á�ºÉ°��µ��¹Ê��¹����Á�º°���³¡�¤¸�µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µ�Â¨³¦°�
�µ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��º°¦·Êª¦°¥¦°��ª��µ�¡�¤¸�µ¦Á�¨¸É¥�Â�¨��°�¦·Êª¦°¥¨�¨��µ��
��% �¸É���Á�º°��Á�}����% �¸É���Á�º°��Â¨³¦·Êª¦°¥¦°��µ��¡�¤¸�µ¦Á�¨¸É¥�Â�¨��°�¦·Êª¦°¥¨�¨��µ��
��%��¸É���Á�º°��Á�}����% �¸É���Á�º°���́��́Ê���¼oª·�́¥�¹�¤¸�ªµ¤Á®È�ªnµ�®µ�Å�o¤¸�µ¦Á¡·É¤¦³¥³Áª¨µÄ��µ¦
«¹�¬µª·�́¥Ä®o¤µ��¹Ê��°µ��ÎµÄ®oÁ®È��¦³­·��·�¨�°��́ª¥µÅ�o�´�Á���¹Ê� 

  Ã�¥­¦»��Adipose-derived stem cell cytokines�Ä®o�¨Ä��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µÅ�o�Â�n
¡�ªnµ�nµÁ�¨¸É¥�µ¦¨�¨��°�¦·Êª¦°¥�Â���nµ��´�¥µ®¨°�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�· 

5.3 �o°Á­�°Â�³ 

  �¨�µ��µ�ª·�́¥�¦́Ê��̧Ê�Â­��Ä®oÁ®È�ªnµ�µ¦¦́�¬µ�oª¥ Adipose-derived stem cell cytokines 
�Cytokine��¤¸�¦³­·��·�¨Ä��µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µÂ�n¡�ªnµ��nµÁ�¨¸É¥�µ¦¨�¨��°�¦·Êª¦°¥Á¤ºÉ°
Á�¸¥��´� Moisturizer cream �Placebo��Â���nµ��´�°¥nµ�Å¤n¤¸�́¥­Îµ�´��µ�­�·�·�¹��ÎµÄ®o¤¸�o°Á­�°Â�³
­Îµ®¦́��µ¦�Îµª·�́¥�n°Å��́��̧Ê 
  ����� �ª¦�Îµ�µ¦«¹�¬µª·�́¥Ä�¦³¥³Áª¨µ�¸É¥µª�µ�¤µ��¹Ê��ªnµ�8 ­´��µ®r�Á¡ºÉ°�·��µ¤
Â�ªÃ�o¤�¦³­·��·�¨�µ¦¦́�¬µ  
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������ ¡·�µ¦�µÄ�o�µ¦�¦ª�Á¡·É¤Á�·¤�µ�ª·�¥µ«µ­�¦r�Á�n���µ¦�́��·Ê�Á�ºÊ°�¦ª��µ�¡¥µ�·
ª·�¥µ�Á¡ºÉ°�¨�µ¦«¹�¬µ�¸É¨³Á°̧¥�Â¨³�´�Á��¤µ��¹Ê� 

����� �ª¦�Îµ�µ¦«¹�¬µª·�́¥Ä��¨»n¤�́ª°¥nµ��¸É¤µ��¹Ê�Á¡ºÉ°�¦³­·��·�¨�µ¦¦́�¬µ�¸É�´�Á�� 
����� �ª¦�Îµ�µ¦«¹�¬µª·�́¥�¹��¦³­·��·�¨Ä��µ¦¨�¦·Êª¦°¥�°��Adipose-derived stem cell 

cytokines Á�¦̧¥�Á�¸¥��´�¥µ¤µ�¦�µ��¸ÉÄ�oÄ��µ¦¦́�¬µ¦·Êª¦°¥��º°��¦�ª·�µ¤·�Á°�Á¡ºÉ°Á�¦̧¥�Á�¸¥��¹�
�¦³­·��·�¨¦³®ªnµ�¥µ�´Ê��2 ��·� 

����� �ª¦�Îµ�µ¦«¹�¬µª·�́¥�¹��¦³­·��·�¨Ä��µ¦¨�¦·Êª¦°¥�°� Adipose-derived stem cell 
cytokines Á�¦̧¥�Á�¸¥��´��¦̧¤Á�­Á�̧¥ª�´��Á¡ºÉ°�¨�µ¦«¹�¬µ�¸É�´�Á���¹Ê� 

����� �ª¦�Îµ�µ¦«¹�¬µª·�́¥ Adipose-derived stem cell cytokines Ã�¥�µ¦Á�¦̧¥�Á�¸¥��µ¦
Ä�o�cytokine ¦nª¤�´��placebo �´��µ¦Ä�o�placebo Á¡¸¥�°¥nµ�Á�̧¥ª�Á¡ºÉ°�¨�µ¦«¹�¬µ�¸É�´�Á���¹Ê� 

����� �ª¦�Îµ�µ¦«¹�¬µª·�́¥Ã�¥Ä�o�ªµ¤Á�o¤�o��°��cytokine �¸ÉÂ���nµ��´�Á¡ºÉ°�¨�µ¦«¹�¬µ�¸É
�´�Á���¹Ê� 



 

 
 
 
 
 
 
 
 
 
 
 
 
 

¦µ¥�µ¦°oµ�°·� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

id19882703 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



  69 

 
¦µ¥�µ¦°oµ�°·� 

¡¦�·¡¥r�£¼ª�´��·�­·�������������Aging skin���ªµ¤�¦µ�°��·ª®�́�����Ä���µ¦�¦³�»¤ª·�µ�µ¦Á¦ºÉ°��
Current issues in�dermatology,��®�oµ������������ª́��¸É���-����´�¥µ¥������  
­µ�µ��ª·�¥µ�£µ�ª·�µ°µ¥»¦«µ­�¦r���³Â¡�¥«µ­�¦r��»¯µ¨��¦�r¤®µª·�¥µ¨´¥� 

Ackerman, A.B.  (1997).  Embryologic, histologic and anatomic aspects.  In Ackerman, A.B., 
Histologic Diagnosis of Inflammatory Skin Disease (2nd ed).  Baltimore: Williams and 
Wilkins. 

Alster, T.S. & Garg, S.  (1996).  Treatment of facial rhytides with a high-energy pulsed carbon 
dioxide laser.  Plast Reconstr Surg, 98, 791�794. 

Bailin, P.L. & Bailin, M.D.  (1988).  Collagen implantation: clinical applications and lesion 
selection.  J Dermatol Surg Oncol, 14(Suppl 1), 21�6. 

Carruthers, A.  (1997).  Caruthers J. Cosmetic uses of botulinum A exotoxin.  Adv Dermatol, 12, 
325�353. 

Carruthers, A., Kiene, K. & Carruthers, J.  (1996).  Botulinium A exotoxin use in clinical 
dermatology.  J Am Acad Dermatol, 34, 788�797. 

Coleman, W.P. & Brody, H.J.  (1997).  Advances in chemical peeling.  Dermatol Clin, 15, 19�
26. 

Crowther, J.M., Sieg, A., Blenkiron, P., Marcott, C., Matts, P.J., Kaczvinsky, J.R. & Rawlings, 
A.V.  (2008).  Measuring the effects of topical moisturizers on changes in stratum corneum 
thickness, water gradients and hydration in vivo.  Br J Dermatol, 159(3), 567�577. 



  70 

Ditre, C.M., Griffin, T.D., Murphy, G.F. et al.  (1996).  Effects of alpha-hydroxy acids on 
photoaged skin: a pilot clinical, histologic and ultrastructural study.  J Am Acad 
Dermatol, 34, 187�195. 

Draelos, Z.D.  (1997).  Therapeutic skin care in the mature patient.  Clin Plast Surg, 24, 369�
377. 

Ehrlich, M., Rao, J., Pabby, A. & Goldman, M.  (2006).  Improvement in the appearance of 
wrinkles with topical transforming growth factor â��and L-ascorbic acid.  Dermatol Surg, 
32, 618-625. 

Eming, S.A., Krieg, T. & Davidson, J.M.  (2007).  Inflammation in wound repair: molecular and 
cellular mechanisms.  J Invest Dermatol, 127, 514-525. 

Fitzpatrick, R.E. & Rostan, E.F.  (2003).  Reversal of photodamage with topical growth factors:  
a pilot study.  J Cosmet Laser Ther, 5, 25-34. 

Goh, C.L. & Khoo, L.  (2002, Jan).  Laser skin resurfacing treatment outcome of facial scars and 
wrinkles in Asians with skin type III/IV with the Unipulse CO2 laser system.  Singapore 
Med J, 43(1), 28-32. 

Gold, M.H., Goldman, M.P. & Biron, J.  (2007, Feb).  Efficacy of novel skin cream containing 
mixture of human growth factors and cytokines for skin rejuvenation.  J Drugs Dermatol, 
6(2), 197-201. 

Gold, M.H., Goldman, M.P. & Biron, J.  (2007, Oct).  Human Growth Factor and Cytokine Skin 
Cream for Facial Skin Rejuvenation as Assessed by 3D in Vivo Optical Skin Imaging.        
J Drugs Dermatol, 6(10), 1018-1023. 

Guerrissi, J.& Sarkissian, P.  (1997).  Local injection into mimetic muscles of botulinum toxin A 
for the treatment of facial lines.  Ann Plast Surg, 39, 447�453. 

Gupta, M.A. & Gupta, A.K. (1996).  Photodamaged skin and quality of life: reasons for therapy. 
In J Dermatol Treat, 7, 261�264. 



  71 

Hashizume, H.  (2004).  Skin aging and dry skin.  J Dermatol, 31(8), 603�609. 

Hussain, M., Phelps, R. & Goldberg, D.J.  (2008, Jun).  Clinical, histologic, and ultrastructural 
changes after use of human growth factor and cytokine skin cream for the treatment of skin 
rejuvenation.  J Cosmet Laser Ther, 10(2), 104-109. 

Ian, S. & Martin, G.  (2006).  The Human periorbital wrinkle.  In Marc, P., Andre, O.B. & 
Howard, I.M., Handbook of cosmetic science and technology (2nd ed.), (45�52).  United 
States of America: Informa Health Care.  

Kang, S., Fisher, G.J. & Voorhees, J.J.  (1997).  Photoaging and topical tretinoin: therapy, 
pathogenesis, and prevention.  Arch Dermatol, 133, 1280�1284.  

Kim, W.S., Park, B.S. & Sung, J.H.  (2009).  Protective role of adipose-derived stem cells and 
their soluble factors in photoaging.  Arch Dermatol Res, 301, 329-336. 

Kim, W.S., Park, B.S., Kim, H.K., Park, J.S., Kim, K.J., Choi, J.S. et al.  (2008).  Evidence 
supporting antioxidant action of adipose-derived stem cells: protection of human dermal 
fibroblasts from oxidative stress.  J Dermatol Sci, 49, 133-142. 

Kim, W.S., Park, B.S., Park, S.H., Kim, H.K. & Sung, J.H.  (2009).  Antiwrinkle effect of 
adipose-derived stem cell: activation of dermal fibroblast by secretory factors.  J Dermatol 
Sci, 53, 96-102. 

Kim, W.S., Park, B.S., Sung, J.H., Yang, J.M., Park, S.B., Kwak, S.J. et al.  (2007).  Wound 
healing effect of adipose-derived stem cells: a critical role of secretory factors on human 
dermal fibroblasts.  J Dermatol Sci, 48, 15-24. 

Kiritsy, C.P. & Lynch, S.E.  (1993).  Role of growth factors in cutaneous wound healing: a 
review.  Crit Rev Oral Biol Medical, 4, 729-760. 

Kligman, A.M.  (1995).  The compatibility of combinations of glycolic acid and tretinoin in acne 
and photoaged facial skin.  J Geriatr Dermatol, 3(Suppl A), 25A�29A. 



  72 

Kligman, A.M., Grove, G.L., Hirose, R. & Leyden, J.J.  (1986).  Topical tretinoin for photoaged 
skin.  J Am Acad Dermatol, 15, 836�859. 

Kligman, D. & Kligman, A.M.  (1998).  Salicylic acid peels for the treatment of photoaging.   
Dermatol Surg, 24, 325-328. 

Leyden, J.J., Lavker, R.M., Grove, G. & Kaidbey, K.  (1995).  Alpha hydroxy acids are more than 
moisturizers.  J Geratr Dermatol, (Suppl A), 33A�37A. 

Manaloto, R.M. & Alster, T.S.  (1999, Jan).  Periorbital Rejuvenation: A review of Dermatologic 
Treatments.  Dermatol Surg, 25, 1-9. 

Mateo, R.B., Reichner, J.S. & Albina, J.E.  (1994).  Interleukin-6 activity in wounds.  Am J 
Physiol,  266, R1840-R1844. 

McCartney-Francis, N., Mizel, D., Wong, H., Wahl, L. & Wahl, S.  (1990).  TGF-beta regulates 
production of growth factors and TGF-beta by human peripheral blood monocytes.  
Growth Factors, 4, 27-35. 

Mehta, R.C. & Fitzpatrick, R.E.  (2007, Sep-Oct).  Endogenous growth factors as cosmeceuticals.  
Dermatol Ther, 20(5), 350-359. 

Moulin, V.  (1995).  Growth factors in skin wound healing: Review article.  Eur J Cell Biol, 68,  
1-7. 

Nelson, B.R., Fader, D.J., Gillard, M., Majmudar, G. & Johnson, T.M.  (1995).  Pilot histologic 
and ultrastructural study of the effects of medium-depth chemical facial peels on dermal 
collagen in patients with actinically damaged skin.  J Am Acad Dermatol, 32, 472-478. 

Papadavid, E. & Katsambas, A.  (2003, Jun).  Lasers for facial rejuvenation.  Int J Dermatol, 
42(6), 480-487. 



  73 

Park, B.S., Jang, K.A., Sung, J.H., Park, J.S., Kwon, Y.H., Kim, K.J. et al.  (2008).  Adipose-
derived stem cells and their secretory factors as a promising therapy for skin aging.  
Dermatol Surg, 34, 1323-1326. 

Rappolee, D.A., Mark, D., Banda, M.I. & Werb, Z.  (1988).  Wound macroph-ages express TGF�-
 and other growth factors in vivo: analysis by mRNA phenotyping.  Science, 241, 708-
712. 

Rawlings, A.V.  (2003).  Trends in stratum corneum research and the management of dry skin 
conditions.  Int J Cosmet Sci, 25(1�2), 63�95. 

Tanzi, E.L. & Alster, T.S.  (2003, Jan).  Single-pass carbon dioxide versus multiple-pass Er:YAG 
laser skin resurfacing: a comparison of postoperative wound healing and side-effect rates.  
Dermatol Surg, 29(1), 80-84. 

Weinstein, G.D., Nigra, T.P., Pochi, P.E. et al.  (1991).  Topical tretinoin for treatment of 
photodamaged skin: a double blind, vehicle controlled study.  Arch Dermatol, 127, 659-
665 

Weiss, J., Ellis, C.N., Headington, J.T. et al.  (1988).  Topical tretinoin improves photoaged skin: 
a double blind, vehicle controlled study.  JAMA, 259, 527-532. 

Werner, S. & Grose, R.  (2003).  Regulation of wound healing by growth factors and cytokines.  
Physiol Rev, 83, 835-870. 

Yaar, M. & Gilchrest, B.A.  (2008).  Aging of skin.  In Freedbreg, I.M., Eisen, A.Z., Wolff, K., 
Austen, K.F., Goldsmith, L.A. & Katz, S.I., Fitzpatrick�s Dermatology in General 
Medicine (7 th ed.), (pp. 963-973).  New York: Mcgraw-Hill 

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

£µ���ª� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

id19796500 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



  75 

 
 
 
 
 
 
 
 
 
 
 
 

£µ���ª��� 

Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



  76 

 
£µ���ª��� 

Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥ 

Á¦ºÉ°� �µ¦«¹�¬µ�¦³­·��·�¨�°�Å�Ã�Å��r�µ�Á�¨¨r�o��ÎµÁ�·�Ä�Á�¨¨rÅ�¤´�Ä��µ¦¨�¦·Êª¦°¥
¦°��ª��µ 

Á¨��̧ÉÂ���´��¹��o°¤¼¨������������������������������������� 
�o°¤¼¨�́ÉªÅ��°��¼oÁ�oµ¦nª¤ª·�´¥�( Demographic Information ) 
1. ª́����Á�º°�����e�¸ÉÁ�È��o°¤¼¨������������..�   Date 
2. �ºÉ°����µ¤­�»¨�����������������.�   Name  
3. Hospital Number ���������.�����..    HN 
4. �¸É°¥¼n��������������������������....�   Address 

Á�°¦rÃ�¦«´¡�r������������������..�   Tel  
5. °µ¥»� ����e 
6. °µ�¸¡ ��1. �oµ¦µ��µ¦ ���� ��2. ¡�́��µ�      � 3. Â¤n�oµ� 

��4. �́�Á¦̧¥���́�«¹�¬µ   � 5. �·��µ¦­nª��́ª ��6. °ºÉ�Ç�������������������� 
 
�¦³ª́�·Â¡o¥µ   Å¤n¤ ̧   ¤¸��Ã�¦�¦³�»� �������������������������������������������� 
�¦³ª́�·Ã¦��¦³�Îµ�́ª   Å¤n¤ ̧   ¤¸��Ã�¦�¦³�»��������������������������������������������� 
¥µ�¸ÉÄ�oÁ�}��¦³�Îµ   Å¤n¤ ̧   ¤¸��Ã�¦�¦³�»��������������������������������������������� 
 

�¦³ª´�·�µ¦¦́�¬µ¦·Êª¦°¥¦°��ª��µ 
1. �nµ�Á�¥�µ¥µ®¦º°�¦̧¤�Îµ¦»��¦·Áª�¦·Êª¦°¥¦°��ª��µ®¦º°Å¤n 

    Å¤nÁ�¥   �Á�¥ �Ã�¦�¦³�»������������������������������������������������������ 
2. �nµ�Á�¥�¸�Ã��°��r¦́�¬µ¦·Êª¦°¥¦°��ª��µ®¦º°Å¤n 

    Å¤nÁ�¥  � Á�¥��ª́��¸É�¸��¦́Ê�­»��oµ¥������������������������������������������ 
3. �nµ�Á�¥Ä�oÁ¨Á�°¦r¦́�¬µ¦·Êª¦°¥¦°��ª��µ®¦º°Å¤n 

    Å¤nÁ�¥    Á�¥��Ã�¦�¦³�»������������������������������������������������������ 
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 �ª́��¸É¦́�¬µ�¦́Ê�­»��oµ¥��������������������������������������� 
4. �nµ�Á�¥�¸�­µ¦Á�·¤Á�È¤�¸É�¦·Áª�¦·Êª¦°¥¦°��ª��µ®¦º°Å¤n 

    Å¤nÁ�¥    Á�¥��Ã�¦�¦³�»������������������������������������������������������� 
 �ª́��¸É�¸��¦́Ê�­»��oµ¥������������������������������������������� 

Â���́��¹��o°¤¼¨Ã�¥Â¡�¥r�¼oª·�´¥ 
Á¨��̧ÉÂ���´��¹��o°¤¼¨������������������������������������� 
 
 
Â��¢°¦r¤�¦³Á¤·�¦·Êª¦°¥¦°��ª��µ�°��¼oÁ�oµ¦nª¤ª·�´¥Ã�¥Â¡�¥r 

 1-wrinkle�absent 
 2-Shallow but visible  

 3-Moderately deep  
 4-Deep with well-defined edges  
 5-Very deep with redundant folds 
 
 
 

     �Rao-Goldman 5-point    
visual scoring scale  

                      
                � 

�¦·Áª��·ª®��́�¸É�Îµ�µ¦  
�¦³Á¤·�¦·Êª¦°¥ 

 
 

­́��µ®r�¸É�0 
 
 

­́��µ®r�¸É�4 ­́��µ®r�¸É�8 ­́��µ®r�¸É��� 

�¦·Áª�®µ��µ�oµ��ªµ     
�¦·Áª�Ä�o�µ�oµ��ªµ     
�¦·Áª�®µ��µ�oµ��oµ¥     
�¦·Áª�Ä�o�µ�oµ��oµ¥     
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�nµ�wrinkle �¸Éª́�Å�o�µ�Á�¦ºÉ°�¤º°�Visioscan®VC98 
 

                �nµ�wrinkle �µ�� 
                 Visioscan®VC98 

  
                � 

�¦·Áª��·ª®��́�¸É�Îµ�µ¦  
ª́��nµ�wrinkle 

 
 

­́��µ®r�¸É�0 
 
 

­́��µ®r�¸É�4 ­́��µ®r�¸É�8 ­́��µ®r�¸É��� 

 �¦·Áª�®µ��µ�oµ��ªµ     
     
     
�¦·Áª�Ä�o�µ�oµ��ªµ     
     
     
�¦·Áª�®µ��µ�oµ��oµ¥     
     
     
�¦·Áª�Ä�o�µ�oµ��oµ¥     
     
     

 
 

�nµ�ªµ¤¥º�®¥»n��°��·ª®�́��µ��Cutometer 
 

     ��nµ�ªµ¤¥º�®¥»n��°�  
                     �·ª®�´��µ� 

cutometer 
                � 

�¦·Áª��·ª®��́�¸É�Îµ�µ¦  
ª́��nµ�ªµ¤¥º�®¥»n��°��·ª®��́ 

 
 

­́��µ®r�¸É�0 
 
 

­́��µ®r�¸É�4 ­́��µ®r�¸É�8 ­́��µ®r�¸É��� 

�¦·Áª�®µ��µ�oµ��ªµ     
�¦·Áª�Ä�o�µ�oµ��ªµ     
�¦·Áª�®µ��µ�oµ��oµ¥     
�¦·Áª�Ä�o�µ�oµ��oµ¥     
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£µ���ª��� 

®�´�­º°¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥ 
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£µ���ª��� 

®�´�­º°¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥ 

 
®�́�­º°¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�(Informed Consent Form) 

 

 ª́��¸É����������Á�º°����������������������������¡�«�����������������.... 
 �oµ¡Á�oµ���µ¥��µ���µ�­µª���������������������������������������°µ¥»��������e�°¥¼n�oµ�Á¨��¸É�����������®¤¼n�¸É����������� 
�������������������������������������Îµ�¨�������������������������°ÎµÁ£°����������������������������������́�®ª́����������������������������������������¦®́­Å�¦¬�¸¥r
������������������°�Îµ®�´�­º°Â­���ªµ¤¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥Á¡ºÉ°Á�}�®¨´��µ�Â­��ªnµ 

1. �oµ¡Á�oµ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�°��¡���­»¡·��µ�Á�̧¥¦�·¡́��r��®́ª®�oµÃ�¦��µ¦��Á¦ºÉ°���µ¦«¹�¬µ
�¦³­·��·�¨�°�Ã�Ã�Å��r�µ�Á�¨ r̈�o��ÎµÁ�·�Ä�Á�¨ r̈Å�¤´�Ä��µ¦¨�¦·Êª¦°¥¦°��ª��µ��oª¥�ªµ¤­¤́�¦Ä��Ã�¥¤·Å�o¤̧�µ¦
�´��´��®¨°�¨ª�Â�n�¦³�µ¦Ä��Â¨³¡¦o°¤�³Ä®o�ªµ¤¦nª¤¤º°Ä��µ¦ª·�́¥ 

2. �oµ¡Á�oµÅ�o¦´��µ¦°�·�µ¥Â¨³�°��o°­�­´¥�µ��¼oª·�́¥Á�¸É¥ª�´�ª́��»�¦³­��r�µ¦ª·�́¥�ª·�¸�µ¦ª·�́¥��ªµ¤
�¨°�£´¥�°µ�µ¦�®¦º°°´��¦µ¥�¸É°µ�Á�·��¹Ê��¦ª¤�´Ê��¦³Ã¥��r�¸É�³Å�o¦´��µ��µ¦ª·�́¥�Ã�¥¨³Á°¸¥�Â¨oª��µ¤Á°�­µ¦�¸ÊÂ��
�¼oÁ�oµ¦nª¤�µ¦ª·�́¥Â���oµ¥ 

3. �oµ¡Á�oµÅ�o¦´��µ¦¦´�¦°��µ��¼oª·�́¥ªnµ�³Á�È��o°¤¼¨­nª��́ª�°��oµ¡Á�oµÁ�}��ªµ¤¨´���³Á�d�Á�¥Å�oÁ�¡µ³Ä�
¦¼�Â���°��µ¦­¦»��¨�µ¦ª·�́¥Á�nµ�´Ê� 

4. �oµ¡Á�oµÅ�o¦´��¦µ��µ��¼oª· �́¥Â¨oªªnµ�®µ�Á�·�°´��¦µ¥Ä�Ç��µ��µ¦ª· �́¥��¼oª· �́¥�³¦´��·��°��nµ
¦´�¬µ¡¥µ�µ¨�¸ÉÁ�}��¨­º�Á�ºÉ°��µ��µ¦ª·�́¥�¸Ê 

5. �oµ¡Á�oµÅ�o¦´��¦µ�ªnµ��oµ¡Á�oµ¤̧­·��·�¸É�³�°��́ª°°��µ��µ¦ª·�́¥�¦´Ê��¸ÊÁ¤ºÉ°Ä��ÈÅ�o�Ã�¥Å¤n¤̧�¨�¦³��
Ä�Ç��n°�µ¦¦´�¬µ¡¥µ�µ¨�µ¤­·��·Í�¸É�oµ¡Á�oµ�ª¦Å�o¦´� 
 �oµ¡Á�oµÅ�o°nµ�Â¨³Á�oµÄ��o°�ªµ¤�µ¤®�´�­º°�¸ÊÂ¨oª��¹�Å�o¨�¨µ¥¤º°�ºÉ°ÅªoÁ�}�­Îµ�´��¡¦o°¤�´�®́ª®�oµ
Ã�¦��µ¦ª·�́¥Â¨³¡¥µ� 
 ¨��ºÉ°���������������������������������������������������������� �¼o¥·�¥°¤ 
  �������������������������������������������������������� 
 ¨��ºÉ°���������������������������������������������������������� ®́ª®�oµÃ�¦��µ¦ 
  �������������������������������������������������������� 
 ¨��ºÉ°���������������������������������������������������������� ¡¥µ� 
  �������������������������������������������������������� 
 ¨��ºÉ°���������������������������������������������������������� ¡¥µ� 
  �������������������������������������������������������� 
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Â���´��¹��¨�oµ�Á�¸¥��°��µ¦¦́�¬µ 
 
­´��µ®r�¸É�� �Å¤n¤ ̧ ��¤¸��¦³�»������������������������������������������������������ 
 �µ¦¦́�¬µ���������������������������������������������������������������������������������� 
 
­´��µ®r�¸É�� �Å¤n¤ ̧ ��¤¸��¦³�»������������������������������������������������������ 
 �µ¦¦́�¬µ���������������������������������������������������������������������������������� 
 
­´��µ®r�¸É�� �Å¤n¤ ̧ ��¤¸��¦³�»������������������������������������������������������ 
 �µ¦¦́�¬µ���������������������������������������������������������������������������������� 
 
­´��µ®r�¸É�� �Å¤n¤ ̧ ��¤¸��¦³�»������������������������������������������������������ 
 �µ¦¦́�¬µ���������������������������������������������������������������������������������� 
 
 
Â��¢°¦r¤�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¨�¨��°�¦·Êª¦°¥¦°��ª��µÃ�¥�¼oÁ�oµ¦nª¤ª·�́¥� 
�­´��µ®r�¸É��� 
 

     ��µ¦Á�¨̧É¥�Â�¨� 
�°�¦·Êª¦°¥ 

                � 
�¦·Áª��·ª®��́�¸É  
�Îµ�µ¦�¦³Á¤·� 

 
¦·Êª¦°¥ 
¤µ��¹Ê� 

 

 
¦·Êª¦°¥Å¤n
Á�¨̧É¥�Â�¨� 

 
¦·Êª¦°¥ 
�¸�¹Ê�
Á È̈��o°¥ 

 
¦·Êª¦°¥�¸�¹Ê� 
�µ��¨µ� 

 
¦·Êª¦°¥ 
�¸�´Ê�¤µ� 

�·ª®�´�¦°��ª��µ�µ��oµ��ªµ      
�·ª®�´�¦°��ª��µ�µ��oµ��oµ¥      
 



 

 
�������������������������� 

 
 
 
 
 
 
 
 
�¦³ª́�·�¼oÁ�̧¥� 
 
 
 
 
 
 
 
 
 
 

id19872453 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



  83 

�¦³ª́�·�¼oÁ�̧¥� 

�ºÉ° �µ�­µª­»¡·��µ��Á�¸¥¦�·¡´��r 

ª´��Á�º°���eÁ�·� ��¤�¦µ�¤����� 

­�µ��̧É°¥¼n�{��»�´� 77 Á¡�¦Á�¬¤�69 Â¥��6-1-1 ®�°��oµ�¡¨¼�®�°�Â�¤� 
 �¦»�Á�¡²�10160 

�¦³ª´�·�µ¦«¹�¬µ     
���� ª»�·�´�¦�Áª�«µ­�¦r�¦°��¦́ª� 
 ª·�¥µ¨´¥Â¡�¥«µ­�¦r��¦»�Á�¡¤®µ��¦Â¨³ª�·¦¡¥µ�µ¨ 
���� �¦·��µ�¦̧Â¡�¥«µ­�¦�´��·�� 
 Â¡�¥«µ­�¦r��¤®µª·�¥µ¨´¥¤®·�¨ 

�¦³ª´�·�µ¦�Îµ�µ� 
2548-�{��»�´� �µ¥Â¡�¥r���Ã¦�¡¥µ�µ¨�¦³�»n¤Â�� 
 �́�®ª́�­¤»�¦­µ�¦ 
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