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Simultaneous Determination of Photosensitizers in Quasi-Drugs and Cosmetics

Ken'ichiro MORI", Yoshiaki NAKAMURA",Nahomi OHNUKI", Kiyoshi TERASHIMA",
Toshiro YOKOYAMA" and Shuzo OGINO®

A method for the simultaneous determination of five photosensitizers, 2,2'-[3'-[2-(3-Heptyl-4-methyl-2-thia-
zolin-2-ylidene)ethylidene]propenylene]bis[3-heptyl-4-methyl]thiazolium iodide  (PS101) , 2-[2-(3-Heptyl-
4-methyl-2-thiazolin-2-ylidene)methine]-3-heptyl-4-methylthiazolinium iodide (PS201) , 6-[2[(5-Bromo-2-
(PS301) , 2-(2-Anilinovinyl)-3,4-dimethyloxazolinium
iodide (PS401) , and 2-(p-Dimethylaminostyryl)-3-heptyl-4-methylthiazorium iodide

pyridyl)-amino]vinyl]-1-ethyl-2-picolinium iodide
(Plalumin) in
quasi-drugs and cosmetics was developed. A 1.0 g of sample was added to methanol, and dispersed for fifteen
minutes by immersion in a supersonic water bath, and made up to 5 mL with methanol. When a precipitate was
seen in the solution, it was cleared by using a highspeed centrifuge. The supernatant was filtered using a 0.45
um membrane filter. This sample solution and the standard solution of photosensitizers were prepared just
before analysis and stored in the dark to avoid photodegradation of the photosensitizers. These solutions 20 uL
were injected in to an HPLC. The analytical conditions were as follows, ODS column, stepwise gradient mobil
phase; acetonitrile : 0.05 mol/L triethylamine, 0.1 mol/L phosphoric acid ( 25:75 ) to ( 80: 20 ), photodiode
array detector. There was no influence from typical co-existent ingredients, such as antiseptics or UV absorbents,
in the quasi-drugs and cosmetics tested. Recovery of the five photosensitizers spiked into commercial cosmetics
was 95.0-102.0 %, C.V.(%)0.7-3.8.
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Fig. 1. Chemical Structures of Five Photosensitizers
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Fig 2 HPLC Chromatogratm of Five Photosensitizers

Column: TSK-GEL ODS-30TS (4.6 mmid *X 150 mm), 40 °C,
Eluate: 1.0 ml / min, { MeCH : 0.05 mal / L triethylamine,

0.1 mol /L phosphoric acid ), &:(25 : 75), B:(80 - 20],
gradient eluate: 0 min-& 100%, 9 min-A 40%, 21 min-& 0%,

30 trdn-A 100%, injection interval: 40 n, injection volume:

20 L, detector: photodiode army, PR101: 600 fun, PS201: 410
ntr, PS301: 405 mm, PS401: 360 nm, Plalumin: 480 nm.
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Fig. 3. UV-VIS Spectra of Five Photosensitizers
each 4 pg/ml. MeOH solution
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Fig. 4. Photodegradation of Five Photosensitizers by
Four Day's Room Light Radiation
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Table 1. Recoveries of Five Photosensitizers Spiked to
Commercial Cosmetics

Sanmple Spiked Detected Recovery C.V.
(ng/g) (ug/g)* (Q* (%0

Skin Lotion PS101 20.0 193 96.5 3.2

PS201 20.0 20.0 100.0 1.8

PS301 200 19.6 98.0 2.0

PS401  20.0 20.4 102.0 1.5

Plalumin 15.0 14.3 953 2.8

Skin Cream PS101  20.0 19.0 95.0 3.8

PS201 200 19.7 98.5 2.1

PS301 200 19.6 98.0 2.8

PS401 200 199 9.5 0.7

Plalumin 15.0 144 96.0 2.8

* :n=4
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Fig. 5. HPLC Chromatograms of Five Photosensitizers and Other Usual Cosmetic Ingredients

BHE: Butd p-Hydwxvherzoate, BIVID: 4-ferf-Butwd-4'-roethoxrdibe neosdmethane, Cinoctate : Ethoarse thed p-IvBthosnminma rate,
DHE: Dihsrhioeebenzophenone, DHDOWE: Dihydroesdivnethoxshe reoptenone, EAR: Ethsd p- Arminche reoate,

EBF: 2-Ethsdhexd (Z14-(3,4-Diirne thosvbenzdidene -2, 5-dioxo-1 -irrddazolyzine propionate,

EDE: 2-Ethylhexyl p-Dimethslardnobenzoate, EHEB: Ethyl p-Hydroxvberzoate, ENC: 2 Ethdhexdd p-Methoxyrinmarate,

E5: 2-Ethadheand Salicsdate, HMEB: 2-Hydoxywd-methorsde nzoplenome,  IBE: Isobutsd p-Hydroxsbenzoate,

IPE: Isopropsd p-Hydroesbenzoate, WHE: Iethsd p-Hydrosobernzoate, PE: Phenoomthanol

FHE: Proprd p-Hydroxsbenzoate, THE: Tetrahyrhoxsbenzophenons

Table 2. Discrimination of Photosensitizers by LC/MS/MS

Photosensitizer Molecular formula Molecular weight Precursor ion Daughter ion
PS101 C38H6112NBS3 909.91 655 (V2D 621, 459, 453
PS201 C23HBoINES2 534.60 407 QVED 301, 275, 273, 247
PS301 Ci1sH17BrI2Ns 446.13 320 (MHI+1) 292, 290, 199, 187
PS401 Ci3HisIN2O 342.18 215 QVED 199, 171, 130, 112
Plalumin C21HB1IINGS 47045 344 (MHI+1) 290, 274, 248, 1%4

Column: TSK-GEL ODS-80TS (2.0 mm i.d.x150 mm), 40°C
Eluate A: MeCN, Eluate B: 0.05 mol/L triethylamine, 0.1 mol/L formic acid
PS101(A:B=6:4),  PS201(A:B=8:2), PS301(A:B=2:8), PS401(A:B=2:8), Plalumin(A:B=6:4),  0.2mL/min
Injection volume:1pL
LC/MS/MS: Jasco International Quattro Ultima Pt, lonization: ESI

Polarity: positive
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Table 3. Determination Results of Photosensitizers in i & &
Commercial Cosmetics and Quasi-Drugs ROEFE 102, 201, 301, 401 BEIOT T 0 5 «ksrd
. [RIRESy BTk - VERR L 72,
Sample fndieation e SCEHA, RO TSI L, 65 =
1 Skin Lotion  Cosmetic PS-201 142 L CRARRER AT
2 Skin Lotion  Cosmetic PS-201 8.0 WHAEHE SRSy Th 2BAIE A, SEOMRRINA DR B % 5
3 Skinlotion  Cosmetic  PS301 1o FPHHT B LT
4  Skin Lotion  Cosmetic PS401 20.0
5 Skin Cream  Cosmetic PS201 83 )
6  Skin milk Cosmetic PS201 74 X Pk
PS401 _— D AbBE SRR R ESE TR R, B AR TEFEWH SR,
7 Powder Cosmetic PS-201 53 290-299, 1984, 3= A #Hirt, HOURL.
PS-401 52 2) ALWESERSY A NEE 3R, 8-9, 2004, 757 T LAY
8 Pack Cosmetic PS-201 ND o —F AL
o Pack Cosmetic PS-301 ND 3) HASY¥ (BR) LC application data No.920011H, 1992.
10 Skin Lotion  Quasi-Drug PS-201 103 &) G HPLC 77U e 54T T —
11  Skin Lotion  Quasi-Drug PS-201 7.1 o _ ]
http://www.shiseido.co.jp/hplc2003/html/index.htm
6. MRAELKDHH 5) BT 7V r—v g =a2—A, No. L230, (k) &l
AEIZ LV BOLER A E RO D BN 11 MEZS YERT.

L, ZOfFE% Table 3 128 Lz, BOGE 201 & 7 14,
BR300 & 1 4F, FOEE 401 & 3 05 5~20 pg/g R
U7z, o bt fhp sy DR S 22 BIFICOTT5 2 &
MNTXT=.





