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Application of Glucuronic Acid with New Cosmetic Active Ingredient

Geun-Soo Lee”, Jin-Wha Kim, Chun-Il Lee, Hyeong-Bae Pyo, and Kong-Joo Lee*

R&D Center, Hanbul Cosmetics Co., 72-7, Yongsung-1i, Umsung-gun, Chungbuk 369-830, Korea
*College of Pharmacy, Ewha Womans University

2 ok ME AXi R F3 24 F 2EH2 #H i%ﬂ%l% o AE A& BE3) gt st ol € B3 A
AZ 7T Qd 2 2 syt Ragudel S2AgdA 70 kDas] 2¥elth Glucuronic acid® I F-AH Xl theFst w2
AA 3 g FallAS(E, FANL)E FAS HS, western blotttingS 53 0.12% sZAAH AZ W e%ﬁ““’“”ol w g
Qo) ) =]

23}, glucuronic acids #H-2
2 #EL‘ 004153 ug/em/h, —rx—i—Er FheFd
_r-(lq v }1-3_0:)1\11]—

o]

=

3 o = dRvh. 283 confocal microscopy B AEMES AFL ojfste] & L B s HE $
#golstgn) wok a9 f—‘:’r% o] 43}l glucuronic acid %

& 145625 pg/em® A

53 JERE E9E

/‘\xo

FEHOWE AL 1439 & ELH JJ 5 FEe vud
AEFAES BAHEREE 083114 mg/em™h, AAAZ 12 h, FHAS 0114). - X
BrFA R AAARE 248 hOg 2AEEn A&Ae ANE

Abstract: Exposure to elevated temperatures, chemical (active oxigen), or physical stress (UV light) induces immediate
physiological response, the expression of heat shock proteins in cells. Thus, cells with elevated Heat Shock Protein levels
become more tolerant to stress conditions that are otherwise lethal. First, we studied on the new function of glucuronic acid
(GA) as preventive material of skin aging. The application of the GA shows significant induction of Heat Shock Protein 70
kDa (HSP 70 kDa) in contrast to cells without it. GA at the concentration which can induce HSP 70 kDa, protects the cell
death induced by second stress (heat shock and hydrogen peroxide) in NIH3T3 cells. Second, we studied on in vitro
transdermal permeation characteristic of GA through the excised mouse skin. In this study, we compared the skin
permeability of GA in water with O/W emulsion. As a result, skin permeation parameters of GA shows lag time 1.2 h,
partition coefficient 0.114, permeation flux rate 0.83114 mg/cmz/h. In case of lag time, O/W emulsion containing GA increase
248 h. Also, the total accumulation permeation content decreased in contrast to GA solution after 24 h. But it has long-term
permeability of glucuronic acid. These results suggest that glucuronic acid could be a good cosmetic active ingredient.
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Figure 1. Structural formula of glucuronic acid (M.W.
194.1).
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Figure 2. Transdermal permeation system.
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Table 1. Composition of Formulations

Corponents Glu. sol. Glu. product
Qil phase
Sodium acyl glutamate - 1.00
Glyceryl stearate SE - 1.00
Dimethicone - 0.30
Squalane - 10.0
Cetyl alcohot - 1.50
Tocophery! acetate - 0.50
Water phase
Triethanolamine ~ 334
Xanthan gum ~ 0.10
Butylene glycol - 150
Paraben - 0.20
Glucuronic acid 5.00 5.00
Purified water q.s to 100 a.s to 100
pH | 3.00 455
Viscosity(cps) I 1500
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Figure 3. Effect of glucuronic acid (GA) on heat shock
protein 70 kDa induction.
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Figure 4. Detection of protein synthesis by [*S]-methionine
pulse labelling. Cells were stimulated with 6 mM glucuronic
acid (GA) and covered various times. Patterns of cellular
protein symthesis were determined by [©S]-methionine
pulse labelling.
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Figure 5. Protective effects of glucuronic acid (GA) to
heat shock. After GA treated on NIH3TS3, cells were re-
covered for 15 h and treated heat shock at 45C by the
ELISA reader (565 nm).

of A 2EH~Z I wEla ok 2EH AV
AL SA €FAENRe) 2Ee FRH o7 Gusl

glucuronic acid®] A

3.2. (*s

S)-
CH A

Methionineel A[ZHHY
&AM ElO|
lucuronic acid& A=|d thd, 3EA 7, 3,
h u;}_e ’\Hi D}Hﬂx] a 23 %:&}E pulse label
ZolB ot Glucuronic acid® )&l afAvba}l
A9 dAEE A A tHFigure 4).
S FEAGgaa 1k ZE
= T 9drh 24
AAHAA Tl o}

O

e 2%

)

=

=
A
e
|

2%

», g

o]
°f 1%

<l
o o]
=

&

=
h
=

HE-ahg), A 308 A 4 3, 2004

EFu) - o] T
1.2
’
E 08
oy
3 06
L .
0.2 \
. l
0 25 5 75 10

Hydrogen peroxide conc. (mv)

— — hydrogen peroxide only

—#— 1% GA — hydrogen peroxide
Figure 6. Protective effects of glucuronic acid (GA) to
hydrogen peroxide. After GA treated on NIH3T3, cells
were recovered for 15 h and treated heat shock at HxOp
by the ELISA reader (565 nm).
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Figure 7. Protection effects of glucuronic acid to heat shock (45T). After glucuronic acid (GA) treated on NIH3T3, cells
were recovered for 15 h and treated heat shock at 45°C by the confocal microscopy. W (white), N (normal).
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o3

Figure 8. Protection effects of glucuronic acid to hydrogen peroxide. After glucuronic acid (GA) treated on NIH3TS3, cells
were recovered for 15 h and treated heat shock at HoO» by the confocal microscopy. W (white), N (normal).

Table 2. Comparison of Measured and Calculated Partition

1 eyl # E_g Kol) 1
Coefficient (25C) acid?] %3 selveigL o83} Zvi(Table 3).
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Propinoic_acid 0.253 mZ/hi N ZOHH_ skl Tﬂ‘EFJJrak A 145625 pg/
Ethanol -0.072 cm 22 24 h % o 10d) 7 } ]u} 2 AN 7o) 248
Trimerhylamine 0515 he 2 &718F thFigure 10). o]+ glucuronic acid
Glucuronic acid” 0.114 Qo Ak FA RS }}zﬂuloﬂ —,—7}& B pnld A

* Measured partition coefficient A e W) 9 = g}:% =7} %-_7}01_01 glucuronic  acid
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Table 3. Transdermal Permeation Parameters of Samples

Sample Lag time Flux clzgfﬁf;csiﬁrrllt deydt
P T |Js (ug/cm’/h) 2on | (/L/h)
D (cm’/h)
Glu. sol. 1.20 0.83114 3472%107 9.20
Glu. product| 248 004153 |1680x107| 0%
16000] —n— Glu.sol.
14000 4 Linear Fit of Data1_Glu.sol. /
<« Z
§ 12000
8 o]
S e
2 ool
& ]
g
T o
g 04 -
-2000 T T T T T T
)] 5 10 15 20 2
Time (h)

Figure 9. Transdermal permeation profile of glucuronic
acid. Glu. sol: 5% glucuronic acid water solution.
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