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Abstract: In this study, we prepared polymer micelles containing quercetin and rutin, known as antioxidants, using
poly(e-caprolactone)-b-poly(ethylene glycol), and evaluated in vitro skin permeation of the active materials. Quercetin
and rutin loaded micelles were characterized by DSC (differential scanning calorimetry), HPLC (high performance liquid
chromatography) and DLS (dynamic light scattering) measurements. The particle size of the polymer micelles increased
in a concentration dependent manner (0.5~2.0% PCL-b-PEG). The Zeta potential of quercetin and rutin loaded micelles
remained constant. To evaluate the skin penetration of PCL-5-PEG micelles, Franz diffusion cell experiment was per-
formed. The aqueous solutions of quercetin and rutin were used as the control groups. Quercetin and rutin loaded PCL-b-
PEG micelles showed more efficient skin permeation than the control groups. Safety assessment (patch test) of quercetin
and rutin loaded PCL-b-PEG micelles on skin was performed to test application possibility of the polymer micelles to
cosmetics. Any adverse symptoms were not observed.
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(block copolymer)?] FE|Z A= o] e 9o FAH=H
7t 858 sk A R 9%, £99] 2%,
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Quercetine Aol 718 FH3] A5k tiE 221 2
3 EgjHlE skghEelth? Quercetin®] Aol A5k A
= @s] 73E o] ghth. Quercetin® 7423t gHitslkg
gz 4 , sizoll ek 7= gt oiks
£ AL e AeR dHA YTk BS quercetin 3
TR FaFa o5l s AFEEE AT
739 7]_;]_ Eﬁﬂ' 40 61—‘83/\:‘4. 2217(1—_9_ 41 OLEP(]Z]"Q 42
gloi=zra s =gl 7ko g|ZRe-S Fit}, o]y3k 9535k AY
2] SAel= B3I querceting B0l theh ga=7} w5
SE5L(3 pg/mL), 978 Adel }—zﬁékb 1‘:1"/\]3”]' 3 Ake
FAsl TN A EE-Eo] vi-¢- A ek

Quercetin®] THEZHS! wjFA|o]L %(f}:j’}_ A&l Ruta
graveolensd|X S22 WAE rutine® A, i, F3
2150 wo] x3tEo] e ZTpEE WA (glycoside)] S}
Uz Ak =2k vl 2F ZA o). Rutoside, quercetin-
3-rutinoside Z22]3 sophorin®|Z} L= ST 60 FES 1A
dAS EEH sl 28 owsi gke -3k 2
5 3l HEE, AR, 294 AWl a3t 9l
om gL, et 2HE A e HEN Y] EE il
HIER] peial def=] ‘”‘3]'51'54

Quercetm-Jr rutine 38k APEAS Yepdo = B35}

8740 54 wEel] AW F5&e] g Wk ozt

] 4 AAstol] 2 oEe-S AL . & AelM= A
6‘]— 6‘]—/\]—@:],;@]0]1]‘:] /\_’4/\-] %—/\‘] ‘:’XE quercetln-»} 1 HHD]—X_]]O]
rutin®] 718315 flsted ARSI LA poly(e-caprolac-
tone)(PCL)Z} poly(ethylene glycol)(PEG):g— e P4
OlFEF TTHAE ol8sl nAdS Azt AlxH
4} vl DLS, HPLC 55 ARgsled A =27], 25 &
& 59 =Tzl 54S wrlsiditt. wgk QAR Uk
A= A& (patch test)yS F3l] SHAdS HrFsIH. ol e
ATE HiEeE g SAEAS ©XS A vl
s Ao EM 9] o]87Fs/3S doh At gt
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AlgfF 2 XE. vl =)= Y=EE47] Otsuka ELS-Z
Series(Otsuka Eletronics, Japan)E ©]&3sle] Z43IHS
oGRS wlAle]l g4 5242 DSC-60(Shimadzu, Japan)yS
ARSIt # IS5 A3l AM8-g Franz diffusion cell
< Permegear(USA)2] 9 mm Franz diffusion cell(receptor
volume 5 mL)Z} V6A Stirrer 2d-S AM8-31TE Quercetin
2 rutin®] FHEAS 93] HPLC(high performance liquid
chromatography)= Shimadzu(Japan)®] A%< A}83IT).
HPLCE Shimadzu(Japan)©] LC-20AT pump®} SPD-M20A
UV-vis detector® 7A1=o] 9o, AHL Shimadzu(Japan)
2] Shim-pack(VP-ODS) C18 analytical column(5 um, 250 x
4.6 mm)S ARSIt PCL-b-PEG ZEA= Polysciences
(USAXIA, quercetin?} rutin Sigma Chemical(USA)IIA
TUste] ARESIATE. Tetrahydrofuran(THF), ethanol(EtOH),
1,2-dichloroethane, ethyl acetate 5 25 vl 2 ZE AJoF
S Al S5 AoRS ARSI o™ A glo] e IR

ARE-SI3ATE.

O M= ¥ SR ZHGE. 88 2 A =2
715 F7gste] HAo 2US SRsidict. SHEHe] TS
0.1%% 748, PCL-b-PEG TEA] TS 0.5~2.0%2]
HeRE sl THFe 83irZtt. o] & 40 °CellA 3417
WAL & S/ 10 mLell shie¥ "ojrmgir, 2447F
WA Ty 278E AT 2EEEEY] 2R
SAS 23l 045 um FEIR o3It HEE TSt
IR v} SR B3 querceting rutind]] o €S
& Yo sonication & SUfE FUAT]AL, o[RS 10 mL(©]
HF FHHE Ho] 045 pme] syringe filter®E S-S AA

<{ n_qo

o
0l

3k & HPLCZ A3t Querceting} rutin F=° W& 7
TS 2T T oo A Bk 2EAR nlA yig]

quercetin?} rutin®] X &8-S AA3I T

(%) = Weight of the drug in micelle

Loading efficienc
& 4 Weight of the feeding drugs

oMo = U Zeta Potential M. Quercetin?} rutins
Sh8R= PCL-b-PEG W|A2] JA}=7|9} ey o
2RES o] gsle] YRS EASRE Otsuka ELS-Z series
(Otsuka Eletronics, Japan)— o83l SH3IAT) S
£ 25°C, AR 165°% SA3INAL, FYS Ar HoAHE
ARgaIiom wAde] F7)= 7081 33] S5kt Wt
A A7le FARAHES Esl] U, dE EEe
Contin o= a4 3te] YeRAATH

Zeta potential®] S5 25°C, AR 165°= =435}
AL, B Ar loJAE ARSI o nAle] Zeta potential
2 3HA 33] 3T Zeta potentiak> SmoluchowskiH
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o= s|Male] LeRpgit.

IR 9 ool ¥ SN BA. Querceting rutin®]

20w wlel ¥z EAS Uolnr] 25k DSC-60

(Shimadzu, Janpan)E ©]€-3}¢] T, (melting point)s =743}

THRE AZE EARS} quercetin, rutin®] S FIS =7
o7 FHERITE 60 mL/min®] FAAVF sl SeiEs=
10 °C/minZ 33137, 0~250 °C] <] WollA SA skt

OfMeo| dEnd FrAE . Querceting ruting SH-3R= 1
AS A2 Franz diffusion cellS o] 7 ¥ Fa} 4
& FPsiaict. 9 Y= AFEIFE AARZL ICR
outbred albino mice(125%, F 50 g, ¢H)e] Sollx A=3t
o] AMgsidith A& (1.5 em x 1.5 cm)pllA s
< I57F s oAl AASKAAL, Wul= AASKA] B A
&3kt 918k ICR mouse & IFE 4S5 Fato| 9=
=S donore} receptor phase Atololl FFE IIAHAIZITE.
Receptor phase?} HEsk= 739 9] A2 0.6362 cm™]3L,
receptor phase= o[H|AFoM 7P 53 fF=E HQl
2.0% HCO-60(in 20% EtOH)°] &3S AR5t} 4]
¥ Franz diffusion cell*ll 5mL2] receptor phaseS I8},
FFRE 0183l EE 37.0+0.5°CE FABINITE &
HEEEE 150 ppm2 247171 9t dA Sl wikr |zt 2}
Al 0.5 mLE donor®] 733E¥ 3EHol| 7HeE & 8AIZF 7HA
@F33)o 2 24717 FRF i3] 0.75mLe] receptor phaseE
sampling ports &3l 1 mL syringe2 }F3}] 1.5 mL FH
o Bysisict. A3 25 FF receptor solution®E K3
STt o] W AJFHS AEE querceting rutinS A H3s)]
?Jal HPLCE 24 8f3ict.

ol Holli= quercetin rutin®] Y2 Z743517] A
- diffusion cellolA %2 7l 2% 33]o] ZA T3
7] g8 AMEES PBSE AIFSIGTE A & AET 9ok
H 95 tape strippings 33| A8, tape strippinggt
HRE AAste] tapest FHE ZZF 10mL falcon tubedl]
e F, odgeS TmL ¥aL 902 FF auAlelE G
HHAI7)E tapeet T)Hol HolQle querceting} ruting &
S5tk EtOHE 5% AxA1X1 §-, ©hA] 0.75 mLe] EtOH=
=] HPLCZ 34 Hol9li= quercetin?} rutinS 7 313
=3

Ojde| QIMIIF LXK HE. A F-E 70% ok
Z AFES H ARAZIY. Querceting ruting $HFERE
PCL-5-PEG "] 1Q UltraTM chamber o] 20 uLZ 3
SHAIZL & ATE F-91Q1 & 1ol glo] micropore tapel =

o

CARA -

Table 1. Recording of Patch Test Reactions

Symbol  Grade Criterion
+ 1 Slight erythema, either spotty or diffuse
++ 2 Moderate uniform erythema
+H++ 3 Intense erythema with edema
++++ 4 Intense erythema with edema & vesicles

2+ Moderate uniform
erythema

1+ : Slight erythema,
either spotty or diffuse

4+: Intense erythema
with edema & vesicle

3+: Intense erythema
with edema

Figure 1. Clinical standard photographs of visual assessment of
human patch test.

and Fragrance Association(CTFA) guideliney2> k33t
9] 71l wt 71ekdth(Table 1, Figure 1). FX
deix|e} FRASS &AL A B2 TF 18A] o] 17tg
Y A d7} 1585 tde s AAleiint.

I

#n o =8

Ojde| &MERIS| ZXSE. Querceting rutin®] TS
0.1%= 43I, PCL-b-PEG 2EAF] 3HES 0.5~2.0%2]
HAZ 3l quercetin} rutin®] & X XFH LS A3}

Table 2. Loading Efficiency of Quercetin and Rutin in the
Micelles with Different PCL-b-PEG Concentrations

Loading efficiency(%)
PCL-b-PEG(%)

IPYNHT. HES A7 T =X, HEE AT &
o= skin marker2 AlF F-915 FAISIAL 30, 24717 &
of Z} AJg H-915 HEsIST)

T W3-8 Frosch & Kligman)?}*® The Cosmetic, Toiletry,

Zg, 364 A43, 20129

Quercetin Rutin
0.5 7.69 28.82
1.0 38.14 44.62
1.5 76.27 82.04
2.0 84.97 91.35




Quercetin?} Ruting $H3R= PCL-b-PEG I-A} mjAdle] E4 9 w it

o Ao 2AS
quercetin®} rutin®]
Table 201]/\1 golst 4
HD} rutin®] 729, A=A
A} w}% s
& ? A=, A
7kehe Z1E 18K
Ojde| == % °._’éé TEA M FHE 24
e T 1~— ujde] A7) AR (ELS-Z)el <]t
AEA}t. Querceting $Hrsk= 1A PCL-b-PEG ZEAF
o] kol 0.5%2 A% 160.8nm, 1.0%2 7% 231.3 nm,
1.5%2 739 2293 nm, 2.0%Y 7% 2619 nm% PCL-b-
PEG 317t ghedo] Sl wheh SEdS 43 mA
o] 7] A7} Ttk STk AS & 4 AATH(Figure
2). Ruting gHrsl= vA 9A] PCL-b-PEG JEAFe] &)
o] 0.5%¢%] 7% 1283 nm, 1.0%2 7% 180.7 nm, 1.5%

gaiaict. aaEAte] i Wil mE
a4 dataZ Table 20 YERNSITE.
A5o] wAoA quercetin®] 73
Fefo] o] =& AL 4 & k.
Al rutine] © 2 RS 21
L7t oHEaE BdEso] F

m°" H:l _1

EO]:
[<=]
=

OH‘ ﬁ.tlo uo{n

[¢}

)\

500

400 <+0.5% PCL-b—PEG
/M ©1.0% PCL-b-PEG
300
E/QA/——/::&:& +1.5% PCL-b—PEG
200 W %2.0% PCL-b—PEG

100

Size(nm)

1 3 9 16 23 30 37
Time(days)

Figure 2. Physical stability of quercetin loaded micelles assessed by
size.

500 -
400 |
300 | 0.5% PCL—b—PEG

e % 1 0% PCL-b-PEG
200 1 w +1.5% PCL—b—PEG

e . %2.0%PCL-b-PEG

Size(nm)

100

1 3 9 16 23 30 37
Time(days)

Figure 3. Physical stability of rutin loaded micelles assessed by size.
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739 204.1 nm, 2.0%2 7% 211.6 nm= 22 73S e
Weltk(Figure 3). ] PCL-b-PEG E-A}e] Shgo] Ad
= P4 core ol =2 S AT F e I =
wo] U B SHELS THT & Ag AoE Almdh
T3 2EEEE ?};P%S}% njAe] E9) = AlZko] Al u}

=

7HA O}x*d e Q*:’] T AUA

OjMo| Zeta Potential X d‘l‘?‘i o ARl e o
k= b -2 epdEe] k. dRke] FRolle olzgh {3]'
£ Sslel7] S8l vkl F59] o]2o] Ho 7] o]FFol
FAE] A=t 0471 ] s AW e sAe ‘—’3‘3‘&'
o AEH| FARE o]l wet FEeith O]“Hi’q
PArel guje] AHS ”]1131—5 Holgkar sb mje]
£ Aet Aeitar ot Aler A9l "AiA7F AR X”*ﬂ
29l whEo] AX R FAMJe £ 53, Zeta A9)7F 0
of 7AA EbdsAl =Ho Sxsk] AYXIth. Zeta
potentiats SHTCZH quercetin?} ruting sk P
7 " wjAe] —?—Aw}mm o151 tH(Table 3). PCL-b-
PEG J3&A}e] Fxo] W3l wle}l Zeta potentials =731
Az}, SHELS FHA 2 A9 Zeta potentiak> —0.9~
-1.85mVZ YR, S EZS 3RF-3E n]Ale] Zeta potential
2 777~—16 14 mVZ Hl m)de]] wvla] Ax7} A=
gelslsitl. Table 3049l 7ol BAEAS FFA71
]@,—‘} EL% FolA Zeta potential Fro] 2 2jolE LERY
31519t Zeta potential Fko] 00 7M7heHl=
30 o] SF8AS Hole A A4 ethylene glycol
FARES 7L Qlo] 8783 faide]l 2 PEGS 54
ol WAl SR HAS Fo HAES TR Blem
AFEETE Table 39 A= 78 Aejolxe] quercetin?t
rutin®] Zeta potential > ZFZ} —22.93 ¥ —33.69 mVZ U}
BBt SIAIRE, quercetin} rutine %Oﬂ sk 837 AY
glo] Agel ARE 0.1%0] TEE T T 7] diiel] v
Aol 2% 7d-9-0te] vlae on7t Qle ACE AlsETh

O|Mlo| X EM. PCL-b-PEG ZEAF} quercetin rutin
SHehe HAde] I3 AES Fokrr] flste] AlRf FAKRIE
A(DSC)E E38l] #4931 th(Figures 4, 5). 0.1% Quercetin
3} ruting $F3R= 2.0% PCL-b-PEG 7|4, PCL-b-PEG 1

Table 3. Zeta Potentials (mV) of Quercetin and Rutin Loaded Micelles

PCL-b-PEG (%)

Micelle

0.5 1.0 1.5 2.0
Empty micelle —1.14+0.35 -1.23+0.50 -0.90 + 0.65 -1.85+0.42
Quercetin loaded micelle -16.14 £ 2.11 -12.78 £0.62 -12.80+0.51 —-10.53 £ 0.66
Rutin loaded micelle -11.47+0.84 -9.02 £ 0.47 =7.77+0.32 -7.90 £ 0.25

1) Zeta potential of quercetin in H,O (0.1%): —22.93 £ 0.31 mV. 2) Zeta potential of rutin in H,O (0.1%): —33.69 + 0.99 mV.
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o1 o=

PCL b PEG 57—*‘?*1}9} E?Q”E] A& % o= A% At
£ Figures 49} 50 Jepl ATt PCL-b-PEG 224k T
64.04 °C, quercetin 123.05 °C, rutin 179.18 °CollA] &2l
Sk 4= AAT}. 0.1% Quercetin $H+-3R= 2.0% PCL-b-PEG
mAe- 76.84°C, 0.1% ruting 8k 2.0% PCL-b-PEG
75.01 °Collx] Zz} ﬁ%d S ERIF & 3iSiTth. PCL-
b-PEGS} quercetin, rutine o2 %QI} Al FoM =
PCL-b-PEG®} quercetin, rutin®] T J]
HhHo|| querceting} ruting $H3-3|
= A gEe ‘23151\]_57_ = P

HAe

quercetin, rutin®] T, L—.E]Z] ‘3%"5’51":]'(d) °] A BYE
BHEAY BYUEA] e EHEZ] 97 B Fole &

d=do] mAd el glEle] e | PCL-b-PEGSH oA
T HEE o)Fo] EFE 7
Act.
O|Mo| AL SRS, 0.1% Quercetin? ruting -3}
€ 2.0% PCL-b-PEG V€] 35 53L& H7}sl] 918t
2ol Aol quercetin?} rutine v]Ale] 2O E 31 Franz

diffusion cells ©]83F Faldde AAEI} A3 AL

\/ a)

(b)

()
V (d)

o 50 100 150 200 250

Temperature (°C)

Figure 4. DSC thermograms of quercetin (a); a mixture of PCL-b-
PEG di-block copolymer and quercetin (b); PCL-5-PEG di-block
copolymer (c); quercetin loaded micelle (d).

(a)

(b)

-\ .
N

Temperature (°C)
Figure 5. DSC thermograms of rutin (a); a mixture of PCL-6-PEG di-
block copolymer and rutin (b); PCL-b-PEG di-block copolymer (c);
and rutin loaded micelle (d).

Zg, 364 A43, 20129

- A9 -

.
Ui

H e querceting® 3= 2.0% PCL-b-PEG t]AlS
261.9nm, rutingd FHSKE  2.0% PCL-b-PEG P
211.6 nm®| YA=LE 7= A EE ARESISITE 8A T}
AFHS Mg HF FH FHES IRIEIE ), 24/\]7]'
o] Franz diffusion cell(S mL)Z2 F2FE quercetin®] ¥& 5
A A3} thxtelMe A FaebA] XZ3o™, querceting:
Shshe nAe 46 93 ugS YeERAT) Rutin® tho]
2.52 ug, rutins S5k vlAdlo] 44.27 pgdl rutin] IHE
Fhelle= &R J,—J_' T USAh(Figure 6). Tape strippinge
slod Z4Zol Foll= quercetin, rutin®] ¥ g% A}
thZ2olA quercetin®] 36.39 g, quercetine $H-sl= wAl
o] 35.70 pg< YERHOM, ruting thxo] 1.81 g, ruting
ek wAdo] 5.90 pgS =2 WFERSTE BESE o] dols)
+ quercetin, rutin Y= A% A 2HETS AL I
Oﬂ—‘:— quercetin o] 38.51 pg, querceting kb=
AL 46.93 ugl quercetino] IF-o EA3IHOH, rutin
{rL 1 297 pg, rutin® $H3-3= H|AS 54.74 pg® rutin
ol EAiste] it S-S Hske A
0] Hoh B2 o] SEES IRE JARATIE A
g1]’?_O‘b,\‘jr(Flgures 7, 8).
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D
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N
o

=Quercetin (in 1,3-BG)
B8Quercetin loaded micelles
=Rutin (in 1,3-BG)

*Rutin loaded micelles

Cumulative amount permeated (xg)
N
o

.\

o

8 16 24
Incubation time (hr)

Figure 6. In vitro skin permeation profiles of quercetin and rutin
through ICR mouse skin.
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Tape Skin Transdermal

Quercetin (in 1,3-BG)

B Quercetin loaded micelles

Amount permeated (xg)

Figure 7. In vitro total skin permeation profiles of quercetin through
ICR mouse skin.



Quercetin?} Ruting 3H3R= PCL-b-PEG ZEA} njdo] E4 2 7]

60

40
I Rutin in (in 1,3-BG)
20 M Rutin loaded micelles
o el |

Tape Skin Transdermal

Amount permeated (ug)

Figure 8. In vitro total skin permeation profiles of rutin through ICR
mouse skin.

Ojde| QINmF XK= AF. PCLY PEG7F AEald
< 7Ritke d7483E0] 4% PCL-b-PEG 24 VA
skate] s A83le Aol= ARsES deER=A
gRIsH] 98t PCL-b-PEGZ 0.1% quercetin} rutine 3+
frobe S Alxsto] AR dAp= die st
ATk 4877 HE F HEE AABIL 308, 2447 Foll
Frosch & Kligman} The Cosmetic, Toiletry, and Fragrance
Association(CTFA) guidelineg ®tdste] sl Azt X
48, T2AZF Fof] ot I RhgE AEER] §IQtH(Table
4).

E=

rh

2 AFole sPEE Eoplld st BEE de AR
3 &= querceting} 2 BIFAN rutin®] SS=E S
3, I AEEE S7M717] flske] quercetin?t rutins:
$Hrél= PCL-b-PEG P83 AlxslaL, o] W 0|83
ICR outbred albino mice(125°%, ¢F 50 g, FH)e] IFH=Z
GA=EEC] FFe) AATF: A= APS Faste] o
=3 2 AIE AU

1. PCL-p-PEG ZEA} F&xo] whE wjAdle]l querceting}
rutin®] EFFE-E PCL-p-PEG FERFS] H]Zo] 2.0%d
quercetin®] X EELS 84.97%Z UEREOH, rutin®] X3
T2 91.35%= YR
2. Querceting k= PlAe] Yxte] =7]= PCL-b-

Table 4. Results of Human Skin Primary Irritation Test (n = 15)

Zrol) 3338 In vitro 9T+ 425

.

PEG &212] %o w2} 0.5%(160.8 nm) < 1.0%(231.3 nm)
<1.5%(229.3 nm) < 2.0%(261.9 nm)&  PCL-h-PEG 57}
shafo] Z7stel] Wt querceting E-Y3+ njAle] %7] <)
A=717F o F7bske ZAeS Btk Ruting ke
Al ©IA] 0.5%(1283 nm) < 1.0%(180.7 nm) < 1.5% (204.1 nm)
<2.0%(211.6 nm)2 - 73S BT HEgH AJ7Fo] Ao
w} wjAdle] =717} F7FSEAIRE 30 o] 97EA] FEE Ao
= YRt

3. Querceting g+3l= P2 9] PCL-b-PEG ZLEA} Fo
W Zeta potentiake 0.5%(-16.14 mV), 1.0%(~12.78 mV),
1.5%(=12.80 mV), 2.0%(-10.53 mV)& & Z}o|= Ho|X|
T Ruting $Hsh= wA TE3F 0.5%(-11.47 mV),
1.0%(=9.02 mV), 1.5%(~7.77 mV), 2.0%(~7.90 mV)& H]<=
gk Zeta potential S YERASITE.

4. PCL-b-PEG IEA] T, 64.04°C, quercetine
123.05°C, rutin® 179.18 °CollA] &1 = YA 0.1%
querceing ¥HSH= 2.0% PCL-b-PEG WA 76.84°C,
0.1% rutin® $Hsk= 2.0% PCL-b-PEG A2 75.01 °Cell
A 4 S ERIE & ST

5. 0.1% Quercetin?} ruting F3= 2.0% PCL-b-PEG
njde] IR FeEe At AHS A8 HFE A
Figs RIS W, 24417 $ol Franz  diffusion
cell(5 mL)Z2 S8 quercetin®] 2 2793 23} =7l
AMe Ads FaekA] Z3lom, querceting sk wlAo]
46.93 uge JERAN O, rutin® thEo] 2.52 pg, ruting &
Frohs mAL 4427 peol rutine] IH-E F3351993-S B
ok 7 URAT). 2Tl Hol8l= quercetin, rutin®] 4
A A3}k hZzollA quercetin®] 36.39 ng, querceti
ste vl 3570 ugs YERHOM, rutin UiE
81 pg, ruting $Hske PlAdo] 5.90 pgo = JEpTE ®
)Rl HolQl= quercetin, rutin Y =43+ Az}t 7Hd
== At IFol=  quercetin  TIETO]  38.51 pg,
querceting -f-sl= PIAS 66.85 pgl quercetin®] ]
A9 oM, rutin® thETo] 2.97 pg, ruting FHrshe
H Al 54,74 ug®l rutine] IR EAFES ERIT
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48 h 72 h Irritation category
Sample for test
1+ 2+ 3+ 1+ 2+ 3+ 48 h 72 h Mean
Quercetin micelle - - - - - 0.0 0.0 0.0
Rutin micelle - - - - - 0.0 0.0 0.0
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