Printed in the Republic of Korea

ANALYTICAL SCIENCE
& TECHNOLOGY

Vol. 28, No. 3, 160-167, 2015
http://dx.doi.org/10.5806/AST.2015.28.3.160

A study on the development of analytical method for
zinc pyrithione in cosmetics

Jung-sul Jung®, Kyeong-mi Bae, Seung-hwan Son, Jung-woo Park, Ji-hyun Kim,
Sung-taeg Hong and Yle-shik Sun

Materials & Components Research Institute, Korea Testing and Research Institute
98 Gyoyukwon-ro Gwacheon-si, Gyunggi-do 427-716, Korea
(Received May 26, 2015; Revised June 15, 2015; Accepted June 15, 2015)

SIAE = znc pyrithione SAdMH JHekof| CHEF A7
HMEAM* . HijZ0| - 228 - BN . ZX|H - SAE . MUA

| =]
PSS G LA E AT
(2015. 5. 26. T4, 2015. 6. 6

Abstract: This study aims to develop a new analytical method to detect zinc pyrithione, the ingredient of
cosmetics appointed as restricted ingredients and used as preservatives.. The analytical method was based on
data gathered from the relevant literature. Information about the amounts of these ingredients was researched
in order to select the base-matrix materials used to validate the analytical method. After selecting and preparing
the base-matrix materials, the analytical method was validated by method validation procedures. The analytical
method was verified first by inter-laboratory validation and then through analyzing the cosmetics sold in
the market. Based on the results of this study, guidelines are proposed for the analysis of restricted ingredients
in cosmetics, which will provide a method to test the cosmetics circulating in the Korean market. The use
of the proposed guidelines will increase the quality of the cosmetics as well as the safety of human health,
which will enhance the competitiveness of the Korean cosmetics industry and lead to an increase in the

exportation of cosmetics.
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21. 717 % Al

Zinc pyrithione 3% -2 Sigma-AldrichAH(St. Louis,
MO, USA)9| &= A|oFS ALE-stlon sshtx
£ Fig. 19] e wh-3A] ko 2 A}&31 DPDS
(2,2-Dipyridyl disulfide)2} 2Na-EDTA+ Sigma-Aldrich
Abe] AJekS ALE-3F9 3, DMSO (dimethylsulfoxide),
ACN (acetonitrile), &= HF J.T. BakerA} (NJ, USA)2]
HPLC grade A k& ARE-3HATH &A1 9] fraA
22l (method validation)= 913l 3 7FA] S.(spiked samples)
24 2143 base matrix 3FEF A5 U EAE
AZGJA 35470AHS AR 20119 % A% 55
ZAbele] HFHOR AR, AUMYRE A5k,
zinc pyrithione®] FF-HA] 2 AIEE A|ZRste] A}
Lottt sHgE AlRe] A Y FE2E 98 2]
Aol 223} FZ7](JAC ultrasonic 2010)S AF&-3}
Aom, AEAFFY7Ie UV-Vis AE7]7F 2t
AgilentA}(Palo Alto, CA, USA)2] 1100 series HPLC
Al 2=’lE ARE-EFATE
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ACNQSYZF4(75)5 H7lste] ¢2ls] &A1
EF7HA A9 0.1% DPDS £9S A %3t o
2Na-EDTA 2531 11.1672 g& 33l 100 mL H3=

g 29

SN-O, S X
za? |l
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Fig. 1. Chemical structure of zinc pyrithione.



162 Jung-sul Jung, Kyeong-mi Bae, Seung-hwan Son, Jung-woo Park, Ji-hyun Kim,Sung-taeg Hong and Yle-shik Sun

Table 1. HPLC-UVD operating conditions for the determination
of zinc pyrithione

Instrument HPLC-UVD (1100, agilent, USA)
Detector UV (235 nm)
CAPCELL PAK CI18 (4.6 mm x 250
Column
mm, 5 pm)
Mobile phase D.I water : ACN (60 : 40)
Injection volume 10 pL

Column temperature. 30 °C
15 min
1.0 mL/min

Run time
Flow rate
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o] = FANFEEY £ 7ted
base matrix Al & 0.1 %
E}*ELOH TAE AL 98 mg/L &
5 mL #7}s & DMSOE 5 mL ¥
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AkE base
matrix A] g2 10 mL 9 & E}’\i"ﬂ FAE
A3 1000 m g/L F5X 9] zinc pyrithione 3 7]’*9‘—]1%
0.5 mL #7}3 & DMSOS 5 mL ¥ %
AR & 01—&;11 0F7F 8] EAAF T A2
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(a) ZnPT-STD

(b) ZnPT-shampoo

(¢) ZnPT-conditioner

Fig. 2. Comparison results of chromatogram for zinc pyrithione standard solution and base matrix samples.
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Fig. 3. Comparison results of UV spectrum for zinc pyrithione standard solution and base matrix samples.

Table 2. Results of linearity for zinc pyrithione analysis

Concentration range

Within day analysis ()

Daily analysis (%)

(mg/L) 1

2

3 1 2 3

0.5 ~20 0.99945

0.99953

0.99950 0.99945 0.99946 0.99936

Table 3. Results of precision and recovery for zinc pyrithione analysis in shampoo product form

Spiked conc.

Zinc pyrithione (n=5)

(*0)

Analysis conc. (%) Recovery (%) Average conc. (%) St.dev. (%) RSD (%)
0.088 88.0
0.087 87.0
0.100 0.089 89.0 0.088 0.0008 0.95
0.087 87.0
0.088 88.0
0.530 103.9
0.524 102.7
0.510 0.530 103.9 0.522 0.0083 1.59
0.514 100.8
0.513 100.6
1.045 104.5
1.050 105.0
1.000 1.042 104.2 1.033 0.0176 1.70
1.014 101.4
1.014 101.4
2 AEHAY mEbA ol dd 2 f88 AS5S 5 713 B Al 2 A7F EAA AA AT 0.999
3 s}dF AlE A zinc pyrithione®] EAWH o= oo e HE o] g 7| H AR 3
A3ek 2SSl 4 AT T&0°] 98.6%~105.8%, F71# BE 90.0%~97.0%
2 AEHAoY AUxe e Fo7|H A= A
32 MEMZt EMUHol fSM Sl 3 EFAATF 1.8% oW, #9713 BE 2.5% oW =
o AolA ALE Bape] HEAL AFE)  AEEo] BAW U@ fEAY AF /1% A%
sl APAZ AP fEY HAL FYF F HEE o] AolA ARE BNl FED AL
3} Table 73 Table 814 ¢} 7o] AL 27 4 shelst 4= QS
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Table 4. Results of precision and recovery for zinc pyrithione analysis in conditioner product form

Spiked conc. Zinc pyrithione (n=5)

(%) Analysis conc. (%) Recovery (%) Average conc. (%) St.dev. (%) RSD (%)
0.101 101.0
0.099 99.0

0.100 0.099 99.0 0.099 0.0018 1.84
0.096 96.0
0.098 98.0
0.560 109.8
0.556 109.0

0.510 0.557 109.2 0.547 0.0144 2.64
0.530 103.9
0.533 104.5
1.097 109.7
1.050 105.0

1.000 1.045 104.5 1.041 0.0375 3.60
1.006 100.6
1.007 100.7

Table 5. Results of MDL and LOQ for zinc pyrithione analysis Table 6. Results of uncertainty for zinc pyrithione analysis

in conditioner product form in shampoo product form
Sample  Spiking conc. Analysis conc.  Recovery Value
No. *%) %) %) Combined uncertainty, uc (%) 0.0153
1 0.049 0.046 93.7 Effective degree of freedom. v,y 14
2 0.049 0.046 93.3 Coverage factor, k (Confidence level of )
3 0.049 0.044 90.7 approximately 95%)
4 0.049 0.044 90.1 Expended uncertainty, U (%) 0.031
5 0.049 0.045 91.8 Analytical result (%) 0.528
6 0.049 0.045 91.2
7 0.049 0.043 88.4
Average - 0.045 91.3 HRI AR vl AaE AP o= B A
St.dev - 0.0009 - 23 A rEATH-1.784) < 714A (2 776) o] B2 T
t-value - 3.14 - Al 2 7Ee] HlolE z}ol7) Rl AL Eelskyit w
MDL : 0.0028 : 24 ol Ao AUE wAPEL fadel 45
LoQ : 00084 : HRer dA AF FF HEEC 48 a2

gl & AT

33 AIE 5 SHEE ot Y BMwY H8
RF S} AT ] A] o 48 =
Q
[¢)

Table 7. Results of linearity for zinc pyrithione analysis by inter-laboratory validation

Cone. range Within day analysis (%) Daily analysis (%)
Laboratory
(mg/L) 1 2 3 1 2 3
A 0.5 ~ 20 0.99968 0.99968 0.99965 0.99968 0.99966 0.99967
B ’ 0.99966 0.99992 0.99998 0.99998 0.99983 0.99980
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Table 8. Results of precision and recovery for zinc pyrithione analysis in shampoo product form by inter-laboratory validation

Spiked conc. Zinc pyrithione (n=3)
Laboratory o -
(%) Analysis conc. (%) Recovery (%)  Average conc. (%)  St.dev. (%) RSD (%)
0.56 105.8
0.50 0.55 103.8 0.55 0.01 1.8
0.54 102.0
A
0.97 98.6
1.00 1.01 102.0 0.99 0.02 1.7
0.99 100.1
0.45 90.0
0.50 0.47 94.0 0.46 0.01 25
0.47 94.0
B
0.97 97.0
1.00 0.97 97.0 0.97 0.01 0.6
0.96 96.0

Table 9. Analysis results of zinc pyrithione for cosmetics circulated on the market

Product form Tester Analysis results (%) Average results (%) St.dev. (%) RSD (%)
0.97
A 0.97 0.98 0.01 1.4
0.99
Shampoo
0.98
B 1.03 1.00 0.02 2.5
1.00
0.97
Conditioner - 0.99 0.97 0.01 1.5
0.96
%= zine pyrithioneoll T3l 47 F24 €1 4 Hi e A B4 Thel=aiel’ o ' A|A sk
ztol| whet o)A, A4, s 9 BEx, A&t
A 2 ZFeA, SAHETEE Hriste AU S ZtAle] 2
Adasisict dE AU Fa34S A58 ¢
3| 2FolFERPAM R sAFHAIHOE A o] A 20129 % A F ] FFAA ] Al
we To) Ax|EI AP A7 Baiu o] &7 A (12172MFDS456)2 =31 om o]of] ZAL=gY )
RIS TN, AT FEES ez 7
W AU S A&t AA % sHEES U References
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