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Enhanced Topical Delivery of Arbutin using Intense Pulsed Light (IPL)
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ABSTRACT - The objective of this study was to investigate the feasibility of applying the Intense Pulsed Light (IPL) as
a tool to enhance the skin absorption of arbutin, a well-known skin-whitening agent. Arbutin solution or skin formulation
was applied on the back of hairless mouse skin in vivo after IPL treatment, and then the skin deposition of arbutin was deter-
mined by HPLC. IPL treatment significantly increased the amount of arbutin in the skin after 6 hours when arbutin solution
was applied 20 times. IPL also enhanced the skin deposition of arbutin when arbutin formulation was applied, although it
was not significantly different. Significant increase of surface skin temperature was observed by IPL treatment, which might
be a mechanism of the enhanced skin absorption of arbutin. These results suggest the feasibility of using IPL as a tool to
increase the skin absorption of whitening agents, although further research needs to be conducted to understand its exact

mechanism.

Key words — Arbutin, Topical delivery, Intense Pulsed Light (IPL)
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Figure 1-HPLC Chromatograms of arbutin (A) in the solution, (B)
in the stratum corneum layer and (C) in the epidermis/dermis.
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Figure 2—Deposition of arbutin in the stratum corneum layer and the
epidermis/dermis layers at 6 hours after applying arbutin solution on
the hairless mouse skin in vivo. Each data represents the mean + S.D.
(n=5). * : Significantly different from the control (without IPL treat-
ment, p<0.05).

In vivo skin deposition studies of arbutin
IPL EAPF 9 5 o)) 22o] HAZ 48517] 9lsiH
= I s F3ste] 11952] melanocyte 7H] =
slodot sl A7l ma) AR ko] F48 Rel|
Ok—- 7(4 31:744 oz ng‘gj_l— .\é_gj]. 1:], IPL‘Q- 2051 Z/\],ty}
¥, &FE gdg el =xska 6A7F BARt Fell 7t
72%‘ g %9/ Fe Hot = ?‘31_“'?‘%94 & Figure 2
of YeRAIT. PLE ZAFSHA] oL &5
&zl Hlste] IPL&
deposition®] EATH o7 FolA4 A EE AL A
9T} (p<0.05). WA, TPLE] ZAlel ofsl] LFEle] 7b%
o) Byl /189, o2 ) Eol/AsEore] F
S W F7K AOE sl At
IPLS 208 2418 F AA) SPEo R sol Ul 3
F AAE el masiaL Al wet vt FEe &
[e]

el s 343 A= Figure 33 20T IPLS ZAKS}
A ¢Fal AHE S AAE 3 Fol] Z=3ESE control group
Hwsle o, 223 o SFde] A% 227 4 4
Al Felle o e Afel7t glley, oMzt Fole

IPLS ZARE I50M A4Sz #2942
Aol o =UTH (Figure 3A). ¥H, £3] 2 X939 3
A vl e IPLE AR 250 AR =2 733l
o, FAHCR oA Jd= X}O]—% Holx& Tt
(Figure 3B). ol2}3t ZAz}= ARES ppg Lolo] =

9]4tol] 283k Figure 2¢] 75-49}—1— T‘inﬂi dAskE Hom

A, dEe 2AR 22 AAE Etle Ael®E IPLE

A R A

d

J. Kor. Pharm. Sci., Vol. 39, No. 2(2009)



124

(A) Stratum corneum

160
*
140 I \Vithout IPL treatment
[ IPL treatment L
% 120
2
3 100 Amount of arbutin (xg/cm)
£
=
S
2 80
©
ks
— 604
c
3
£ 401
<
20 A
0 T T T
2hr 4hr 6hr
(B) Epidermis/dermis
160
140 R \Without IPL treatment
[ IPL treatment
£ 120
~
=
3.
~ 100 4
£
=
=]
Q2 804
©
‘G
— 604
c
=]
o
£ 40
<
N i ’l‘
0 T T
2hr 4hr 6hr

Figure 3—Deposition of arbutin (A) in the stratum corneum layer and
(B) in the epidermis/dermis layers at 2, 4 and 6 hours after applying
arbutin formulation on the hairless mouse skin in vivo. Each data rep-
resents the mean+S.D. (n=>5). ": Significantly different from the con-
trol (without IPL treatment, p<0.05).
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