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Formulation Design for Cosmetics to Expect Further E$cacy

��E#ect of Formulations on the Skin Penetration and Permeation��

Kenji SUGIBAYASHI�

Abstract

Active ingredients in cosmetic formulations may have di#erent targeted sites to show cosmeceutical or cosmetic

e#ects from those of drug formulations applied on skin. Some of them show the cosmetic e#ects only by covering

skin surface, and the other may have e#ects by penetrating into the shallow tissues like the sebaceous membrane or stra-

tum corneum. On the other hand, some cosmetics and functional cosmetics have clear e#ects after deeply penetrat-

ing into the viable epidermis and dermis. Thus, we have to pay attention to the sites of cosmetic action for each cos-

metic formulation, and distinguish the shallow tissue-acting cosmetics from deep tissue-acting one. Determination

and analytical methods are very important not only for the skin permeation profiles but only for the skin distribu-

tion or partition of cosmetic ingredients. Concept of thermodynamic activity of active ingredients was explained for

evaluation of cosmetic formulations. Chemical and physical means were reviewed to increase the skin permeation

and distribution of cosmetics. The present explanation and issues must be useful to design new and useful cosmet-

ics.

Key words: formulation design, skin penetration, cosmetic targeting, penetration enhancement, thermodynamic

activity.

1. ���������� !"#$%

���!�"	#$%&'( )* stratum corneum �
+&,-./	'�0( 12( 324�5678,-.
�9:;���� percutaneous absorption /	'��
�< skin permeation �=�>�,-.�?@�A(��
��/	'���<�BCD E�<FG( permeability/
	' permeability coe$cientH ')*+&,-.IJ56
78,-. transappendageal route �KLMNOL( #
$%&�P���Q� E�RS#TUH �V��OWX
����<YZ')*+&,-.�KL5678,-.
IJ'�[�MNO> "	L:;( �\�����/	
'���<�]��^��_@�A)*+&,-.�K
L'�[�MN`a�> bcd( )*+&,-.�eO
;�f�gh�_@�A( c�,-.�')*hi
(corneocyte) j,-.Ahik3&,-. transcellular

route Ll�cALW[�> c��,-.'mnoAp
,q,�rs�� random brick pt,du�=;O�

L( c��\kd'v\�^�L'�[�MNOAwR
f=;O�> xK( )*[fy�z{�|}���h~
�/d��%����O;')*�d���CDLx�
�O	
( #$%&�����/	'���<��M�
���-')*�lJ( /	( b�	
( b=���*
E�N	���y� viable epidermis and dermisH ���
<�	Lhik transcelluar �l��[hij intra-

cellular �l��[��";'l/Jg"`_@f=;
OaO>
�;( ��d��a#TU�����	
�'( ��
!��=�#TU�����Ab���{� targeted

sites �eO;I`
�";�`��Ll�> �RS( �
n���-n'����Yd�������	
( c=
'�����=���'aO> /	( ��4��m� 
n�¡���Y[f¢�";£��¤��d( c=¡�
����=���'aO> �f�( )*z�|}���
3¥d�������#TUa¦¡�����=���
'a`(����L§��3¥��¨�=SIO>/	(

� ©ªM$�${�«�%¬­$®¯
°350�0295 ±²³´µ¶·�N¸ 1�1

� Faculty of Pharmaceutical Sciences, Josai University (1�1
Keyaki-dai, Sakato-shi, Saitama 350�0295, Japan)

¹º�TU$»¼ Vol. 30, No. 4, pp. 261�265 (2006)


