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Analysis of UV Absorbents in Quasi-drugs and Cosmetics

Simultaneous Determination of 14 UV Absorbents Including Ferulic Acid and Drometrizole Trisiloxane

Michiko MIYAMOTO *, Ken'ichiro MORI *,

Nahomi OHNUKI *, Toshiro YOKOYAMA *,

Yoshiaki NAKAMURA *,

Kiyoshi TERAJIMA )
Shuzo OGINO * and Kazuo SAITO **

A method for simultaneous determination of 14 UV absorbents including ferulic acid and drometrizole

trisiloxane in quasi drugs and cosmetics was developed. The chemical names and abbreviations of the 14 UV

absorbents are as follows: ferulic acid (HMC), tetrahydroxybenzophenone (THB), ethyl p-aminobenzoate (EAB),

dihydroxybenzophenone (DHB), dihydroxydimethoxybenzophenone (DHDMB), 2-hydroxy-4-methoxybenzo-
phenone (HMB), 2-ethylhexyl(Z)-4-(3,4-dimethoxybenzylidene)-2,5-dioxo-1-imidazolyzine propionate (EBP), 4-

tert-butyl-4'-methoxydibenzoylmethane (BMB), 2-ethylhexyl p-methoxy-cinnamate (EMC), 2-ethylhexyl salicylate

(ESA),

2-ethylhexyl 2-cyano-3,3-diphenylacrylate (ECA, octocrylene), drometrizole trisiloxane (BPS), 2.4,6-tris

[4-(2-ethylhexyloxycarbonyl)-anilino]-1,3,5-triazine (TEAT, octyltriazone), 2,2'-methylene-bis-[6-(2H-benzo-

triazole-2-yl)-4-(1,1,3,3-tetramethylbutyl)-phenol] (MBP). A 0.4 g sample of quasi drugs and cosmetics was

mixed with 4 mL of tetrahydrofuran, and 6 mL of acetonitrile was added to this mixture with supersonic treat-

ment for sufficient dissolution. The total volume was set at 20 mL by adding acetonitrile further. The solution

was then filtered through a 0.45 pm membrane filter and injected into the HPLC system. Analytical condition of
HPLC were as follows, columm: ZORBAX SB-C8 (4.6 mm i.d.x150 mm), 40 °C, mobile phase: gradient, aceto-
nitrile, water (0.2% formic acid) (40:60) to (100:0), 0.5 mL/min, injection volume 2 uL, detector UV 310 nm.

This method, which was not influenced by foreign substances, enabled precise analysis of the 14 absorbents.
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0.09(18H, s), 0.48(1H, dd. J=14.9, 9.2Hz), 0.71(1H, dd, J=
14.9, 4.6Hz), 0.98(3H, d, J=6.3Hz), 2.13(1H, m), 2.37(3H, s),
2.59(1H, dd, J=13.1, 8.1Hz), 2.74(1H, dd, J=13.1,6.3Hz), 6.99
(1H, d, J=1.5Hz), 7.46(2H, dd, J=6.3, 2.9Hz), 7.92(2H, dd, J
=6.3, 2.9Hz), 8.06(1H, d, J=1.5Hz), 11.27(1H, s) "“C-NMR
(126MHz, CDCL;) 8: 0.9, 1.9, 20.6, 22.5, 26.1, 29.4, 41.0,
117.6, 119.0, 124.8, 127.5, 128.5, 131.5, 132.9, 142.8, 146.0
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HMC 3 XU BPS ORI A 221080 250 mg FEFF
L, HMC 7 h=h Uiz, 7% b=k U LVIZEHAED
BPS /% THF (Z35f# L CIEREIZ 50 mL & L, 5,000 pg/mL
OISR 2 E L=, 50 mL A A7 F A 2|2 HMC
F L BPS OFEMWFIEIIE ImL 3°2% & 0, Bl 12H¢
S TR U7 fthod 12 By OFEHERIKIRE (2,500 pg/mL)
2mL 2% Mx, 7 =KUY /LTIEfIZ50 mL & LT

K ESy 100 ug/mL O 14 FIRAIEMERZER L. 351
T =PV THEERARL 1~ 100 pg/mL OEAEZER
AN ERL L 7.

4. HPLC H#r&

AT e~ 7. HEE . BARYE () 8 LC-2000
Plus >V —X, M : 74 hFA AT LA fRHEE MD-
2015Plus, 777 A : Agilent Technologies f:f ZORBAX
SB-C8 (4.6 mm id. x150 mm) , @ : ARIZT & b
= kU, BIKIL02%XEE, 77 = NEMHIE Table 1
WZFREE, 1 YA 77043, T AIREE 40 C, FiE 05

mL/min, AR : 310 nm, EA&E 2 puL.

Table 1. HPLC Gradient Condition of Mobile Phase

. . Acetonitrile  0.2% Formic acid
Time(min)

A (%) B (%)

0 40 60

5 65 35

30 65 35

35 100 0

60 100 0

61 40 60

70 40 60
BRBLUEE
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Table 2. Detection Results of UV Absorbents
(The 2004-2006 Fiscal Years)

Yearadded 000 2005 2006 Total

to List
TMC _ Mar.2001 0 3 0 3
THB x 3011 5
EAB x 110 2
DHB x 110 2
DHDMB x 0 0 0 0
HMB x 6 10 8 24
EBP x 1 2 2 5
BMB x 8 9 6 23
EDB x 10 2 3
EMC x 19 27 26 7
ESA x 4 1 2 7
ECA  Jun. 2001 0 2 0 2
BPS  Dec. 2002 0 0 0 0
TEAT x 13 0 4
MBP  Oct. 2004 0o 1 0 1
Others 1 4 3 8

* Before Mar. 2001
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Table 3. Reproducibility of HPLC Chromatograms

and Detection Limits (n=6)

KEICED 70~ 7S5 AOFRMEEHBT 570, R
B A 6 [MIERFIE L=, Table 3 ITRLIZ& DI
HMC, BPS ®WIhb 7 u~ b7 T AORFRE, ©—
VS BICRG R BEEEZ R L.
FIAEEROAHRSN 0 O R U7 \#RIT Fig. 11O
FTEOCWTNOESED 2 ~ 100 pg/mL £ TRARE
WA R L.

HMC Cream A

"""""" EMC

Cream B

BPS

Retention time Area  Detection limits
. Cream C TEAT
min RSD% RSD % ppm
HMC 4.68 1.79 3.19 0.5
THB 6.18 2.50 1.47 0.5 ECA
EAB 7.85 1.86 1.44 0.5 BMB ﬂ
DHB 10.20 1.27 1.56 0.5 5 o T T
DHDMB  12.92 0.78 1.45 0.5
HMB 14.55 0.65 1.39 0.5 Fig. 3. HPLC Chromatograms of UV Absorbents in
EBP 17.31 0.49 1.93 0.5 Commercial Products
BMB 32.61 0.33 244 0.5 Analysis condition of HPLC described in the text.
EMC 35.02 0.29 1.45 0.5
ESA 36.40 0.20 1.53 2.0 . .
ECA 38.66 0.07 1.29 0.5 iﬁf\m?l&%ﬁﬁ - N R e
BPS 47.53 0.04 1.30 0.5 AT RICINZ 72 2 Fi¥E%E G te, FH4FFEDSRS
TEAT 4827 004 1.47 0.2 BRIAN A 7 ) — 5, ALK, V77 0 —AI1% 2 %
MBP 5143 0.04 1.67 0.2 WREEL 72D X HITIRIML, RUEREIT 72, ZORER
Table 4. Recovery of UV Absorbents Added to Samples at 2% ( n=5 )
Cream Lotion Lip cream
Recovery Recovery Recovery
of mean % RSD % of mean % RSD % of mean % RSD %
HMC 96.90 1.38 96.59 2.05 96.05 0.80
THB 98.69 1.72 98.29 1.27 98.26 1.03
EAB 97.33 1.13 97.26 1.17 96.86 1.32
DHB 97.14 1.23 96.92 0.84 96.84 1.59
DHDMB 97.69 0.88 96.97 1.37 97.22 1.26
HMB 97.01 1.10 97.06 1.05 97.14 1.89
EBP 97.37 1.44 97.44 1.48 97.53 1.48
BMB 98.86 1.72 98.48 1.93 99.25 1.70
EMC 97.04 1.18 96.88 1.27 97.00 1.18
ESA 97.79 1.25 96.95 1.23 97.52 1.73
ECA 97.36 1.31 96.99 1.33 97.25 1.31
BPS 97.54 1.51 97.01 1.60 97.48 1.11
TEAT 97.07 1.13 96.72 1.17 96.63 1.36
MBP 97.10 1.09 97.04 1.33 97.01 1.43
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