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Abstract: This study was to improve cosmetical activity of thiamine di-lauryl sulfate (TDS) by encapsulation of nano-
particle with lecithin. Results showed that most of the nanoparticles containing the TDS were well formed in round
shape with below 150 ~ 200 nm diameter as well as they were fairly stable in various pH ranges by measuring zeta
potentials. The nanoparticles of TDS resulted in 85% cell viability of human normal fibroblast cells (CCD-986sk) when
added at the highest concentration (1.0 mg/mL). The nanoparticles of Acer mono sap showed highest free radical scav-
engering effect as 88.1% in adding sample (1.0 mg/mL), compared to TDS solution of non-encapsulation (81.6%). The
nanoparticles of TDS reduced the expression of MMP-1 on UV-irradiated CCD-986sk cells down to as 41.4%. The TDS
solution and nanoparticles showed significant anti-microbial activities agaionst the salmonella typhimurium and listeria
monocytogenes at 5 and 6 days as compared with control. Anti-microbial activities of TDS nanoparticles were similar
to positive control. These results indicated that TDS nanoparticles may be a source for functional cosmetic agents capa-
ble of improving cosmetical activity such as antioxidant, whitening, and anti-wrinkling effects and can be further devel-
oped as natural preservative in cosmetics.
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0.4 M hepes buffer (pH 6.8) 225 uL, ethanol &< ==
1 mg/mLEE2] AlE 300 uLE E33 & vl A, 15
min {F Wi F Fo] 24| FREE 475 nme| 3o
A S8kt

Tyrosinase Inhibition (%) = (D - C) - B - A) /
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UVA ZAtel]l 93] f=&+= MMP-1 'E3% S48
Dunsmore 5-©] ARE3F BHHE[17]8 o] 83} A A3
Tk UVA AL 3 39 N85 272 2| 2)st 24 h
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h "<} coatingd} 3 TF. TBS (phosphate buffered saline +
0.05% Tween 20)°.2 M| &3+ 3 3% PBSE 7}35k4] 1
h &<+ 37 CellA blocking 3FTE Th o 2 12} &4
(monoclonal anti-MMP-1)E- blocking buffer= 1 : 3,000
9] Hjg2 3| Aste] B33+ 90 min ZF 37 CoA] HE
SAZATE ¥ ¥ PBSE AHAZ|A 2% @A
(alkaline phosphatase conjugated goat anti-mouse 1gG)E
blocking bufferel] 1 : 3,000 H-&=Z 343} 7}5}aL
90 min Xt 37 CellAl ¥H-3-A1Z1 & PBSE A3ttt
Alkaline phosphatase 7]2-8H(1 mg/mL, p-nitrophenyl
phosphate in diethanolamine buffer)S ¥ 7}sle] AL
A1 30 min &< ¥HEAIX] THE 3 N NaOHZ W55
3] FAAZITE ¥H-g-o] TXH F microplate read-
erg AH&3te] 405 nmollA FBEE S5 o
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Figure 1. Distribution of TDS nanopaticle solution by dyna-
mic light scattering (DLS).
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Figure 2. Estimation of Zeta potential (mV) of TDS nano-
paticle solution.
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Figure 3. Cell viability of the TDS nanopaticle solution and
TDS solution.
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Figure 4. Free radical scavenging activity of the TDS
nanopaticle solution and TDS solution. Mean values = SD
from triplicate separated experiments are shown.

* Mean values + SD from triplicate separated experiments
are shown. Mean with difference letter (A-B) within same
concentration are significantly different at p < 0.05 and
mean with difference letter (a-e) within same sample are
significantly different at p < 0.05.
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Table 1. Inhibitory Effects of the TDS Nanopaticle Solution and TDS Solution against the /n vivo Melanin Synthesis by

Tyrosinase
Inhibition ratio (%)
Samples
0.2 mg/mL 0.4 mg/mL 0.6 mg/mL 0.8 mg/mL 1.0 mg/mL
TDS solution 26.8 £ 0.2*% 34.8 £ 0.4 402 £ 0.3 454 £ 03 46.9 £ 0.2
TDS nanoparticle solution 30.1 £ 0.2 383 + 0.1 425 + 0.3 48.1 + 0.2 529 + 04
Arbutin** 443 £ 0.2 482 £ 0.3 526 £ 0.2 55.0 = 04 64.7 £ 0.2

*Each value were compared with control at p < 0.05 by Student #-test.

**Used as a positive control.

2 AEE F7HE W Aal&S Table 19 YUERY
Atk TDS Y= YA+ =843 TDS 8 2% 55
SJEH O Al Lol FUEE AS AT F 9}J~
1.0 mg/mL2] FEo|A TDS Y= YA} 842

T8N B} 6% =2 52.9%2] IA &3E UrE‘rlHOi
om JHYZTOE AEH arbutin®] 64.7%2] 1A
BEGE 25 B2 235 YRR oleg 2
= 7tEUF E FEE9) tyrosinase A3l A728]°l
A B9 2.0 mgmLe FEA B, £7], o 7zt

7.09%, 521%, 16.33%¢°l Hl&] © 3 F=21 1.0
mg/mLoAA = w9 %2 tyrosinase A3 ZAHOE
TDS Y dAk =&fo] J i njulgHof| a5 2t
_—r]_olg__ §]-o]zﬂ-/\ oloiou:] _‘?:80 Z:\__HE_H q
HHog o]gd F Y& ALE ASHTE
3.6. UVA XZ2|Z 0|28t MMP—1 &l Xl 1t

g Ro] Fislof Qo] FTagk IS Pl 9l

= MMP-19] 238 UVA &3] AlZolA INK/p38
A =T} S7VeEAL AARIARID AP-19] A=) Z7F
HE A3 AG AEE 53] MMP-1 238 S Z7HAA
g Ro A wYAel ARS Yty EHA AUtk
[29]. ©]2%F UVAOI 2]3te] 3o
o HX= TDS Y Yx }—?%9‘494 FEFES
2 AR S K&t A9 =
MMP-1 W& o] 5 o]&
YehA o™ 1.0 mgmL $EZ 3

TDS W JA} =&l A 22} 453, 41.4%°] MMP-1
TS YehlAS ol 2 552 A3 epi-
gallocatechin-3-gallate®] MMP-1 T& <] 36.5%2} Bl
5% FAZH, TDS Wi YA FgA e FE49

of\
N
n
rr

3kslaEsta) #3949 A 3 &, 2013

Production of MMP-1 (%)

0.2 04 06 08 1.0
Concentration (mg/ml)

DS solution TDS nanoparticle solution mepigallocatechin-3-gallate

5. Production of MMP-1 by adding the TDS nano-
paticle solution and TDS solution on UVA-irradiated human
skin fibroblast (CCD-986sk cell).

* Mean with difference letter (A-C) within same concentra-

Figure

tion are significantly different at p < 0.05 and mean with

difference letter (a-d) within same sample are significantly
different at p < 0.05.

92 ¥Y F e 7HsAE RS tHFigure 5).
ol#g A= TDS W YAk F8go] o) 2Ed
2Rl uvell ojs) 2E wdd 23S gdshe £l
AAE EHZ o E AATFOZHA MMP-1 HHS &
FH o2 Asg Aol AnH, &5 2R
AZo] T2 QI3 2L JJME= AR A
o a3 AL T T & Ao ARHAY30].

3.7. Challenge test £5t &t# S} EMM
NEAQ] Gram 3T Salmonella typhimurium<}

EA2Q Gram 0“5‘ o1 Listeria monocytogenes®l| 4]
o] &t a3E 543 A Figure 6014 & & 5

4 o]%
Z¥2~%o] CTFAR S 7]

°] positive control?_] paraben®| 3% oF HF
o ASd T57} 99.9% o
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Figure 6. Survivals of Listeria monocytogenes and Salmonella typhimurium during the challenge test against the TDS nanopaticle

solution and TDS solution.

FMF 79 ol HEFTY 99.9%7F AHE) 71l
2getRaL, TDS &4 TDS v A 89
A BF F HF 5 ~ 64H] 7|FES T3 Aow
e o™ TDS Ui dAF 8] B} =2 Abd
T UERITE o] A#=E TDS Ui YA
42 CTFAW S| 7|&ol WEate o a3}
AOoZ YePTE o]d A= Yuk TDS 78
AHEStE AR Ao 2E Ze vy H7
o] TDS Y= YA 885 A 79 ol 283}
+ EWFo] Frlete] AR RE & APEE Ao
2 ARHE, Y JAF AlZE T3k o] HlZH o
2] ZF

12 ¥
to rlr oo

—_—

Qe TWAS Z7HA71 0 Al EE o) JEsH= A
EAo] Zrksle #& APEAIT= ZoE AlRHT
[31]. © Yol7t TDS F8d& gA-oRE Z3 st
Ui YAt Ao Ao M PAEE S
A3t FAO & 2 g S-S SHIANA FF 33
5 ZAEEN 7158 T 249 €8 JMsKel =
< Zo 2 Zigdth

B ATE RAEAR A0S AFINEAY S A
Aol ofste] o] FoiZl AAY(FALFHE : A103017).
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