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Abstract: A comprehensive analytical method based on high performance liquid chromatography

( HPLC) has been developed for the determination of 12 sunscreen agents in cosmetics. The cosmetic
samples were extracted by methanol. The target compounds were separated on an SB-C8 column ( 250
mm X4.6 mm 5 pm) in gradient elution mode using methanol and 0. 1% ( v/v) formic acid aqueous so—
lution as mobile phases. The detective wavelength was 311 nm. The linear plots were obtained between
1. 0 and 500 mg/L with good correlation coefficients larger than 0. 999 5. The limits of detection ( LODs)

for this method were in the range of 0. 002 —0. 1 mg/L. The spiked recoveries of commercial cosmetics
were in the range of 97. 4% —107. 5% with the relative standard deviations of 1. 54% —4. 98%. The re—
sults indicated that the developed method is simple rapid accurate and suitable for the determination of
12 sunscreen agents in cosmetics samples.
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1 C18
Fig. 1 Chromatograms of 12 sunscreen agents obtained
on different kinds of C18 columns

a. Diamonsil (200 mm x4.6 mm 5 wm); b. Agilent ZORBAX
SB (150 mm x4.6 mm 3.5 pm); c. Agilent ZORBAX Eclipse
XDB (250 mm x4.6 mm 5 wm); d. Agilent ZORBAX SB-Aq (250
mm X4.6 mm 5 pm).

Mobile phases: A methanol; B 0.1% ( v/v) formic acid aqueous
solution; gradient elution: 0 =2 min 50% A - 85% A; 85% A hold
for 10 min; 12 =15 min 85% A —95% A; 95% A hold for 10 min;
20 - 25 min 95% A - 50% A. Flow rate: 1 mL/min. Detection

wavelength: 311 nm. Column temperature: 35 C.

2 C8
Fig. 2 Chromatograms of 12 sunscreen agents obtained
on different kinds of C8 columns

a. Diamonsil (250 mm x4.6 mm 5 wm); b. Agilent ZORBAX
Eclipse XDB (250 mm x4.6 mm 5 pm); c. Agilent ZORBAX SB-
C8 (250 mm x4.6 mm 5 pm) .

Gradient elution: 0 —10 min 20% A —85% A; 85% A hold for 15
min; 25 —25.5 min 85% A —20% A. Other conditions were the
same as in Fig. 1.

For peaks 1 —12 see Table 1.
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Fig. 3 Comparison of spiked recoveries of 12 sunscreen 20,100 200 mg/ L
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The analyte Nos. are the same as the No. in Table 1.
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Table 1 Linear regression equations correlation coefficients and detection limits of 12 sunscreen agents
No. Sunscreen agent Regression equation” Correlation coefficient Detection limit/( mg/L)

1 p-aminobenzoic acid ( PABA)
phenylbenzimidazole sulfonic acid ( PBSA)
benzophenone ( BP4)

benzophenone3 ( BP3)
isoamyl-p-methoxycinnamate ( IAMC)
4-methylbenzylidene camphor ( 4-MBC)
octocrylene ( OC)

butylmethoxydibenzoylmethane ( BM-DBM)

O 0 N N R W N

octyldimethyl-p-aminobenzoic acid ( OD-PABA)

—_
o

ethylhexyl methoxycinnamate ( EHMS)

ethylhexyl salicylatec ( EHS)

12 homosalate ( HMS)

Y=16.47X +17.44
Y=21.67X +25.40
Y=7.62X-1.79
Y=13.54X -2.44
Y=32.73X-7.92
Y=29.18X-6.10
Y=31.11X+5.93
Y=7.26X-12.12
Y=9.22X+1.47
Y =27.30X +12.58
Y=3.81X-0.46
Y=3.29X-0.82

0.9996 0.005
0.9998 0.0025
0.9999 0.02
0.9999 0. 006
0.9999 0.002
0.9999 0.005
0.9998 0.04
0.9998 0.04
0.9995 0. 006
0.9999 0.008
0.9999 0.06
0.9999 0.10

* The linear ranges were 1. 0 =500 mg/L; Y: peak area; X: mass concentration mg/L.
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2 (n =5)
Table 2 Recoveries and precisions of 12 sunscreen agents spiked in a cosmetic sample (r =5)
Spiked level/( mg/L)
No. Sunscreen agent 20 100 200
Recovery /% RSD/% Recovery /% RSD/% Recovery /% RSD/%
1 PABA 100.2 1.96 103.9 3.10 98.6 3.46
2 PBSA 100. 4 3.40 103.4 4.14 101.9 3.77
3 BP4 100.2 3.73 101.5 3.58 100.5 2.22
4 BP3 100.9 1.77 101.7 3.88 101.2 4.37
5 IAMC 100. 6 2.48 103.3 3.24 102.4 3.96
6 4-MBC 100.5 1.78 105.0 3.30 103.8 4.51
7 oC 100.2 2.69 101.3 3.69 97.4 2.98
8 BM-DBM 100.5 1.86 107.5 4.37 99.2 2.30
9 OD-PABA 101.8 1.57 105.5 4.98 101.6 4.11
10 EHMS 100.5 1.54 102.9 3.30 103.1 3.43
11 EHS 102.6 1.93 104.9 3.47 97.8 2.46
12 HMS 102.5 1.82 104.2 4.47 102.0 3.03
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Table 3 Analytical results of sunscreen agents in
30 commercial cosmetics
Sunse Limit® / Range of Frequency ~ Number
No. u'YIS(Tien ‘Imc; detection/ found / of out of
agen ? % % limit
1 PABA 5 ND9 .
2 PBSA g 0.90 -1.86 10
3  BP4 5" 0.13-2.96 15 .
4  BP3 10 0.12-1.06 40 .
5 IAMC 10 0.01 5
6  4MBC 4 0.01 —1.74 30 1 Wu K K. Functional Cosmetics. Beijing: Chemical Industry Press
7 0C 107 0.02-12.51 60 2 ( : C ) 2006
8 BM-DBM 5 0.01 =1.49 40 2 Zheng L YuW] Shen J. China Forcign Medical Treatment (
9  OD-PABA 8 ND ) 2009 28: 120
10  EHMS 10 0.02 -14.01 65 2 3  CaoJ F Zhou]. China Surfactant Detergent & Cosmetics (
11 EHS 5 0.05-0.79 15 ) 2004 34(4): 259
12 HMS 10 0.16 -11.86 20 1 4 Zhang G M. Detergent & Cosmetics (
a) The limits were the same as in Hygienic Standard for Cosmetics ) 2003 26(3): 23
(2007) . b) caleulated by acid. ¢) ND: not detected. 5  Azurdia R M Pagliaro ] A Rhodes L E. Photodermatol Photo
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