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Studies for analyzing the restricted ingredients such as phenylbenzoimidazole sulfonic acid

Hiroshi Tokunaga®, Kenichiro Mori™*, Nahomi Onuki™*, Tomio Nosaka™?, Kayo Doi"?, Hiroshi Sakaguchi ™*, Makiko Fujii"®,

Katuhiro Takano ™, Masato Hayashi"’, Kenichi Yoshizawa™®, Kimio Shimamura®™®, Nobuo Sato”*°

Phenylbenzoimidazol sulfonic acid (PBS) is a kind of sunscreens in cosmetics and is nominated as the
restricted ingredients in cosmetics in Japanese Pharmaceutical Affairs Act. So the analytical method for PBS
was investigated by HPLC. 1.0 g of the lotions with 1.0 % PBS was exactly weighed, put into a 50-mL
volumetric flask. Water was added to make exactly 50 mL and this mixture was used as the sample solution.
On the other hand, 1.0 g of the creams with 1.0 % PBS was exactly weighed, put into a beaker. After adding 1
mL of tetrahydrofuran and dissolving the cream, that mixture was transferred to a 50-mL volumetric flask. And
then the beaker was rinsed with 1 mL of tetrahydrofuran and the rinsed solution was put together into the
volumetric flask. After adding water to the volumetric flask to make exactly 50 mL, this mixture was used as
the sample solution. If necessary, the mixture was filtrated with a membrane filter (0.45 pm). 5.0 mL of the
sample solution was pipetted and put into a 200-mL volumetric flask. After adding water to make exactly 200
mL, 20 xL of this solution was analyzed by HPLC using the ODS column (CAPCELL PAK C;g column, 4.6
mm i.d.x 250 mm), the mixture of 40 mmol/L acetic buffer(pH3.4) and acetonitrile (3:1) with 0.8 mmol/L
dodecyltrimethyl ammonium bromide and the detection wavelength of 305 nm. The working curve from 0.5 to
20.0 xg/mL showed a linear line between the concentrations of PBS and the peak areas. There was no
interference of peak of PBS from the lotion and cream.

Key Words: phenylbenzoimidazol sulfonic acid, sunscreen, Japanese Pharmaceutical Affairs Act, lotion, cream

10400n

0013040 1000000000000D0O0OO
goboboobboobboobboobboobobg
goboboobboobboobbooboboobobg
goobooboboobboobboobbooobobg
0400003 00000000000000000
gooboobobooboboobboobboooboobg
00oooooooopPpBSOOOO0OOOOOOOOOO
o000o000oDb0o0oDbDO0o0bOobD0O0ODbDOO100egd

#To whom correspondence should be addressed: Kamiyoga 1-18-

1, Setagaya, Tokyo, 158-8501, Japan: Tel:03-3700-1141 ext.253;
Fax: 03-3707-6950; E-mail: tokunaga@nihs.go.jp
Slopoooooooooooo®ooooooooo®®oon
gooooooooooooooo®ooooooooo
goooooooofoooooooooooo®®ooooo
0000000000 0000000noDoooooon®g
ooooooDoo

03ghd00l0pDOoUoooOoooooPBSOOOO
0000000000000 000000 benzophenone-
40 terephthalylidene dicamphor sulfonic caid0 O O PBS
0000000000000 HPLCOO®0O0DODO
00000001000 0000000HPLCO ** 00O
ogooooon

0000000000 D0D0o0o0o0o0oooOooooPBS
000000000000 00000000 CAPCELL
PAKCxOOOOOOOHPLCOOOODODODODOOOOOO

20000

21 000
0000000000000 00000 LCI10ATvp

00000000 CTOl10ASyy0 000000000 O

0O SPDI10AVyw2O OO 000000000 SILI10ADyp

O000o000poooooooo cCciReADODODODOO

ooooocoobooono



0000dodooooooooooodooooooooooooooooooooooooooo 39

22 0JO0O0O0O0O0O

PBSO0O0000D0DOO0O0O0DOOOODOOOODOOOd
J0o00o0ooooooDooooDTABOODOOOGOOO
Jo00ooo0ooooooooooonooo CAPCELL
PAK CxO0O0ODOODOOOOOOPBSI.OOOODOO0.10
ogooooooooooooooooooboooooon
goddddoooooooooooooobooooon

PBSOOOOOPBSO0.1g000O0O0OO2 mol/ L
Jddddddddo2mLO0dOOOOOOOOdso.0
mLOOOO

10 mmol/LODTABO OO DTAB 031 g0 OO OO OO
JdoodpooOoooooi1oomlOOnOO

0.8 mmol/L0O DTABO O O 40 mmol/LO OO OO
1201 g00000000O0O0OO00ODOOO1LO0ODOOO
00 100 mLO 10 mmol/LIDTABO O 40 mLO OO OO
0O0500mLO00000O0D00O00OODOOOO 500 mL
oooad

0.8 mmol/L0O DTABO OO 40 mmol/LO OO O OO
0000d0d0d0d0ddOddledl g0O00oooooog
000000000 1L0000000 100 mLO 10
mmol/LIDTABO 040 mLO OO OO O 0O500 mLOO
0000000 0oo0ooooos00mlO0n0n

0.8 mmol/L0 DTABO OO 40 mmol/LO OO OO0
O pH 3.4 0.8 mmol/LO DTABO O O 40 mmol/L0O O
500 mL0O 0.8 mmol/LO DTABUO O O 40 mmol/LO 0O 0O
J00o0odDoOOooopHO 34000000

23 000

0000000000001 g000000050 mL
00000000000000050mLO000000
5mLO00000020mL000000000000
000020ml00000000000000000
00000001¢g00000000O00000O0O0
000000001 mLlO0000000000050 mL
00000000000000000000 1 mLOO
0000000000000000000000000
000000000000000000000000
50mLO0000005mLO0000000200mLO0
00000000000000200mLO0000000
000000000000000000000.45 ¢mO
0000000000000 2mLO000000000
0000000000002 40000000000
0000000000000000000000000
0000000000000 000000000000
0000000000000 0000 A gg/ mLOOO
000000000100g00000000000
00100g0000000000000000000
0000 me A/00 00 glx 1/50

goodoooboooooboooooboooooooo
000000000000l mlO00O0OO0OoOoOoOog
oooooooooooos, 1.0, 2.0, 3.0, 4.0, 5.00 00
60000 000000O0ODOOO20¢LOOOOOO
00o0oU0doooooooooooooooooog
ddo0ooooooooooo
oood
0o0oooouooooouoooood 305 nmO

0 0O 00O CAPCELL PAK Cys0 4.6 mm i.d.x 250 mm[]
0000 0.8 mmol/LO DTABO O O 40 mmol/LO O

O000O0OpH34MO0OOOOOOOOUO30 1O

ooodogs3soooooooo

000 1 mL/min

3n0b0oooon
OOD0OPBSOHPLCOODOOOOOODOOOOOOO
0000000000000 o0ooUUU40 mmol/LO
OO0oooopHSMMOOOOOOOODOYO 100
00000000000 Dooo0o0o0o0Fel0DODOODO

16. 905
290659

AREA

3

3

3

16

16
TOTAL

0 8 16 4
Time(min)

Fig.1 HPLC chromatogram for phenylbenzoimidazole sulfonic acid
HPLC conditions: detection - spectrophotometer (wavelength 305
nm), column-CAPCELL PAK Cys (4.6 mm i.d.x 250 mm), column
temp.-350] , mobile phase- the mixture of 40 mmol/L acetic buffer
(pH 5.1) and acetonitrile(9:1), flow rate- 1 mL/min
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Fig.2 HPLC chromatogram for phenylbenzoimidazole sulfonic acid
HPLC conditions: detection - spectrophotometer (wavelength 305
nm), column-CAPCELL PAK Ci3 (4.6 mm i.d.x 250 mm), column
temp.-350] , mobile phase- the mixture of 40 mmol/L acetic buffer
(pH 3.1) and acetonitrile(3:1) having 0.2 mmol/L dodecyl trimethyl

ammonium bromide, flow rate- 1 mL/min
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Fig.4 Effect of dodecyltrimethylammonium bromide
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Fig.5 HPLC chromatogram for phenylbenzoimidazole sulfonic acid
HPLC conditions: detection - spectrophotometer (wavelength 305
nm), column-CAPCELL PAK Cys (4.6 mm i.d.x 250 mm), column
temp.-350 , mobile phase- the mixture of 40 mmol/L acetic buffer

(pH 3.1) and acetonitrile(4:1) having 0.8 mmol/L dodecyl trimethyl
ammonium bromide, flow rate- 1 mL/min
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Fig.7 HPLC chromatogram for Lotion(Blank:a) and Lotion with

Phenylbenzoimidazole sulfonic acid

HPLC conditions: detection - spectrophotometer (wavelength 305
nm), column-CAPCELL PAK Cys (4.6 mm i.d.x 250 mm), column
temp.-350] , mobile phase- the mixture of 40 mmol/L acetic buffer
(pH 3.4) and acetonitrile(7:3) having 0.8 mmol/L dodecyl trimethyl

ammonium bromide, flow rate- 1 mL/min
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Table.10 Amount (%) of PBS in Cosmetics
labeled

amount (%)
0.1 0.102 0.102 0.101 0.102 0.93
1.0 1.021 1.033 1.023 1.026 1.35
0.1 0.103 0.104 0.103 0.103 1.71
1.0 1.000 1.002 0.995 0.999 0.31

analytical value(%) average(%)| R.S.D®)
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10 Notification No.331 dated on September 9, 2000
20 Chisvert A., Salvador A.: J.Chromatogr. A, 977, 277-
280 (2002)
30 Schakel D.J., Kalsbeek D., Boer K.: J.Chromatogr. A,
1049, 244-247 (2004)
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