[tk A]
REEEES 21nk0101132j0003 {5 EHH: SM4ES5A 168

AAREAIRBISENE BRI - ISR
TR

NE:

I EAE#R
WHERHR RS 0 (BARGE) AbWEM - EHEERA G OE AN S OFRBRE N OB E 2B 2 4H%E
(& F&) Studies on analytical methods and standards of impurities in cosmetics,

quasi-drugs and their raw materials

WFCBR FEhE AR : PRk 314F 4 A 1 H~5Ff 443 A 31 H

WFepRssfEE K4 0 (AARZE) LHaEREH
(¥ FE) Yoshiaki Ikarashi

WHIEPHREN RS B - E - Bk
(AARE) ESLER R AENTERT - SR A - ik

(3£ &) Head, Division of Environmental Chemistry, National Institute of Health Sciences

1T WFZEBRR OBEE

AHFZETIALBER « SO D B R OV MERER O 72912, EBSIRESR O SR L 72> TOBHER
W EE BT DR 2 BT D 2 L2 BMIZ, 2D OFEELT K OVEEH ORBRIEZ BT L, £ 040
R L7z, F£7o. BEE UTARERBREEZ O TEBHRE LTV, £ OMREZ BRI EEO LEMEIZ OV
THFI LT,
(1) fbWEdh « BEIEERI G O 53 A i O 7R bR

SRAERORMI E LTIE, RALLTATE RETZ VAT I REMRIC Lz, FALLT AT E R
PER OB A ZE LR IR E STV TV D 23, ALVEICELS S DD &5 D i L - THAER L,
SICIFET DAREMEDR B D, BT AT E RORERIELE LT, 7E2FATE M CTHEMRIL L, Ak
DWIERE 2 E T 2 ITIEREETH D0, RIEOLHER I ~OwE AIIRE S ND Z ERbotz, R
KESHTIHRLLAT AT Ra 24-Y= a7 ==/t K5V (DNPH) THEMAK(LL HPLC THHF
T5HEPEERBE L L ORSNT WA, £ 2 CAE TR, Z0HER LR ITICEATE 5 k94
Wt L7z, £79 HPLC §&M41%. &~V A7 V7 b K DNPH &R 2tk & B el§E7: HPLC 77 A L
LTODS 77 L%2EIRL, BEMHIZIZT B b= MU L - KBERE AW, KIZ, BERRIR O & 355K

1



SO 7R R 2 SIS D 726D, BB~ ORINENGRBR 21T > 72, AV L7 /07 & RO DNPH 358K
fBbRiZ, KXV 7= I AT F T R 7T 0 HOEFREL, N6 E2 AW TRENAKR Z TR L .
HPLC THtrd 5 ik kg Lz,

B L= kA T mlRBPES: BBk, 27V —A0 ERKR, BRTILS ., YR 7 Loy v rd
AN, X U= OFL7RE) 50 ®GLL EOFERERAE 21T o 7o, LHES DD DRV LT VT v ROMHIKR &
LCT ' r=hUAERNER, OO XD RIREEO R WELTCK S G BEOZWELE T L7220,
ThZ7E 77 bkEDRKREAWCTHE, FHERET 52 LI L, WIhoR LS KEERH L
(BT 2 AN AHER S R OV AT LT B ROBUGIE (B L7V, 16 pglg X 720) KT, 1%
& EDE R T IRAM CTd o7z,

AK24-V=Ftrn7xz=)Lt N7 (DNPH) #8416 HPLC D& ik (6 #EAT) NY F— a Uif
FERATV, TRANEISERER KOS IREL Sh~ D FaABR 12 L 0 BRBRIE DO U M A TR L=, SO HIF b
T BMEEE COWRB AR EERMD £ Lo, AAREPESREOHATIRIE - EMEEL L TER L,

T UNT I REEG L TRET 28RS0, RERISETZIIFMR L CTET 7 INAT I RE ) v —
WIFET D AR D 2 b DD Z 9 LToplsy OB IR T 5 5 A EBITIAATH L, AT
7 UNT I RERS LT DB ZFE LR, EIEEAAREEERE MR (I ST D s 134
7203 Ty AMFEBUNE B OMERBRIC 1T T 7 VLT 2 RBREEINTHDEHOD, TOEAMREREITE <,
AW RBIEOKE L m< RV EB X vz, SFEEIL, WS TIEET 27 27 VAT I ROfm & O%E
FHEIZOWT, IMTESOHEICHE L, FINEGRERIC X - ThHgt Lz, bidaehc Yy v ¥ — v g %
WML, KROANFY 2N TIRE 5%, KEEni, ZaiEiER e C18 AR L7zEHT 7 AT
M, AZ )=V THEHEELZLICE->T, REHCEENDT 7 VLT 2 K& BAF72RICEE T, RS
HTENTE, LT, BEEERIELZ, 02 b Fo—WREREZ N2 THERb%, Biikm T L TR
LiZb Oz EHAIR E L, DB-5 17 A&%EH L GC-MS THod 52t & L, dlBrikz2Hr LT,

AU T 27 U7 I R 2 EHUEEZ AT 26 EWE B G R T LT D 0B K OE SRR G 2
WS OMNEA L, BAF LI FIETHIT Lz, WIho® LR R iETHY, 727 U7 I RO
GHBEIREERRI KM Ch o7z, 727 VAT I RiE. ZTHERD & T 2B 0RO B R AR E
ENbHEEZLN, FEEMTOMEEENNELEZ LT,

(2) Abidh s ORI AN O /3 TR BT 5 it

EFESIZ W B D FEHZ L, = % 250 D OB ECA I A IR 2 L CibEsh s 0
N b, —FED L~ ILLL O Z R TEENIC SN T, B ~DOREOGEA R T 52 L2 HIE
L7 B GIERVETCHDL EHBZZ DD,

{BBE S T DTSRRI 2 54T 2 ik L LTy RAR—Z GC &2 MRt Lz, (LK, SLik, > v > 7 —,
AT g va S, WEANE, OPERER, 77T —ay, HRLEW D 8 FEORE D LML I Iz H
ARIEJR IR A BRE R D 7 T A 1, 2A, 2B ZHL &35 28 FEEEO A IR A N L C B AR/ 7 O
FETEINEZ R DT & Z A, KEERE O FIECTIERE R EIENIE SN ME TN H o 7283, FEkEM
AREIDOHEL LT AFARNALT IR (DMF) ICHfE AT B E 5 51ETIERAFREIGERRS B L7,
ZONNTEE 32 MG L CEEREEZ T2 L 24, FHiRRORBII AR TH -7,

EHIT, BRMEOM EEZARE LT~y FA—2 GC-MS 2 #E L-, 7T % 1, 2A, 2B OFKEE
BEC W THERRSAE 2 Mt Uy ARFFIERE SO O m/z I L D S TRE TH » 72, GC IE K 0 A3 1
Liciiorindoic, L, —EBORE K ORI B TR OFEME0 58S LIZ < WSRO 25
EMERLTZ, 2T, MHEMA BT VWAL CEREITOZ L E Lz, T2 &, K IR miEE
FIDO N> TWBAERE TIZENE BB AET L2 & KEODMF fiHTIE 7 7 7 — v a R OALIX R L

2



WS WRIBER D B - 7223, FuEe=F VR Tl bk, FLIRITEERE, oL, v 7 —THIELe Iz
SEBL, AR 7 7 o T —=va bRV T v 7 A H0D 2 E T 2oL, 7721, 77X 2A, 7
T X 2B, 7 7% C OEEOENERIT DMF & RERIZBIFTH -7,

EU IHBANZ LV | 24 OFEHEED KO 2 DORKREFLHZOWT, —EREZE 2 TREGT 25 813F R
TDHEIEDTND, DRETITRRBHE DRV INLEET LT AATHOWTHIZAT 5 7o D33
DEFRE DT DHEBRLETH D, EEHLEMO S ZHRE L, R 7 22N R A7 m
~ b7 T 4= ROA T AEE GC T DN —IRTE GC A THL Z LM L., £ 2T, 1,12-
di(tripropylphosphonium)dodecane bis(trifluoromethanesulfonyl)imide phase % [EEHH & 35 A 4 ik iK
GC 1 7 L% W =—Rot GC-MS IZ L W R & < 24 © EU £R-$5EM Y & Te 31 & mtr Lz &
ZAH, IO ZEGHETREETH Y . MR M NERRAZHRE TS/,

(3) AbhEdh « EIEHAM G R O ES B OREREOREE

ISO/CD 21392 D~ A 7 u 5 fF-ICP-MS |2 k2 BeRERBEDA > 2 —F R T7 b U — BRI L T
BRBRSEESEEBE L, o7 o FEL (Sb) OAERGE LR BT, MEERIZ L ~MKRfE & 72
Sl FRZEH LIz, JREE LTEZ D, Sb ORfiFHRH OS5 fR R wm ~D W& B OO R
P — 2 WRGIE U 72 5 SR F 2 DS SEATARTE CRESL L 7o~ A 7 e I RS CTIE R B 7R D~ o T 53 i 2s ~D Sb
DY EH ISO/CD 21392 DR TITHAE O~ M v 7 A X VB 2560305 Z L3V B L, Zhz 5
ERpE LI L7z, IS0 21392:2021Cosmetics — Analytical methods — Measurement of traces of heavy
metals in cosmetic finished products using ICP/MS technique I3 2021 4F 8 A2 H &L, £ DRANLIZEH
ik L7z,

HERCRAEBE S R P O8n K O e 32 00 RS L EUEHAS 2006 (M) ORlERIE & SEATHTZETRAZE L
Te~A 7w REE DR ZIT > T2, ~A 7 2 fiR-ICP-MS 15T E 72id b FEHMa H S AU BREEE A
BUE STV 2N CME ORI A bl L7k, 2 < OB T KA O e ROEREIL, SMEBIEIC A
T~ A 7 W RETER S 1o, SNIRFIT, SMFERIE TIRIEZ R L, SMVEBIEIC K D ER SN DR
ITEEH ORRER E A KL TWRWZ ERBH LN E o Tz,

SEATHIIE THENE LT E D~ A 7 m il 3 fR-ICP-MS iE&2 W T, hlEdE 255 & L MESRE S
B IEREHEOR GBI OILFT 21T o 7o MIRE THET 5 L. 2 ORMEEBEHILT A v NV TEVMH
235D BV, BEHERALHESL BN DWW T, SEATHRZE THESZ L 72 MW 2 fifgefk & | ISO/CD 21392 A
2 —FRZ7 M) =@ BRICSIN L TEZT e F Uz kb MW st & T L, ICP-MS CTHIE L7
DB DISE %2 Ll Uz, £, MRt CfF b av 7o i R EE & AVREHELE TRiLE L ICP-MS Tl
ELTEREIREEICOW T R L, ANRERICRT 2 dET RS @, ESBEEEE OHEB4 OEE, RE
EDERE, KOHAARCREMDOETI > THEL DEFEOBRRWE L 21T o 72,

N TARHE 22 AN TALBESE 2 B DB RO HREBR 21T o 72, ALK E LT, B HBREER L ORI RE %
B LI ANTHER, ANTHIE, KOATHZ AV, EHERET ASTM F3188-16, BRELE /R4 19 5 AT
EPA Method 184 #&&|Z L1z, &b pH BMEWEREZHWTTZ 77— a U KOT A % RUIZONT
Il L7=s, @BEOEAH &I L CEHEIA IHRE 2 = LT,

(4) fbBEf P ORFERER T I VFHR QLR G ERIRACKFEFAD ST IED BR%E
TYBFRICHEKT D, BRAEEETDELIITORNO G 5 HEERT I U8 (PAAs) 13F5E PAAs &
FEZAL TN D, ABFE TIXSEATHIE N Dol &t & | IEEARBHORMY & L TORE PAAs HTiEZ MG L
Too FEATHIIECIL, A X —/VERHRIRIC TR, WMz 7 0 VIRICER . A Fb-tert-7 F /Lo —T /L
(MTBE) IZTiixtikE SHiti L. GC-MS THIET 2 HIEAHEE LTz, ZOHET—EDOFHMENRRD 5
3



NI, —EBOHFE PAAs THREMOEMMENELS “ iR & 725 2 LRREIERZRT Z EBRBD LN,
INTEDOWRPMLE LB R bivle, AL TIE, SiriEOl R % B9 MTBE (2 K 5K % filiHis & B+
7T AMHIEE R LT, ZORER, %E O BEFFE PAAs OEIENSBIF CTho7-, F7-. GC-MS I
EREIZ PEG300 #3LEAT 2 Z & C, HEAN TORIE PAAs OOfFRLRAENIM A b, BIFR e — 2Bk
KO EARDOERIENHER TE D Z L EZP LM LT, ZORBRIELE AW TEFERORE PAAs O FEREFA
ZEME LTz, £ ORE, LFEEPIRE PAAs 63 2 HOKEMEATRIT, AWEBEIITIR BT, 7 oKIZ
H DT NIRT D720, GC-MS HIEER FIIZ b FAE L. GC-MS HIER OBMiRIZ X 2 45E PAAs
DAERBE DI, ZORIZONT, B2 FEfi L= 2 A, TORBIRENTHD Z ENbooTz,
BB L= BBRE R OVERETI A FE ST DWW T, 3l e LTE & oA iiEsEIc e L 7=,

LB ERIRALKERE (PAHs) & id, JEH iSRRG o Rl ie BB & U CIFET DS I~
YEVERE 2 OU Bl o THT 2{LEMORHTH Y . —H D PAHS ICOWTITENAMEEZ /T 5 LD
%\EW%’%%T%ﬁ&@”¢®%Wﬁﬁ%éh1wé PR BRI Tl EHEEEEO ARG L
XA AR 0 IR LBk~ 2 ATREME O & B Kt ’aihéS@%@PMﬁkowTaﬁiﬁ%#ﬁ
%émto*ﬁ\Mﬁm_owf%Eﬁm%@vt)/%mﬁﬂ774/%aﬁ%%ﬁ&%%m@_ﬁmé
N5, AEFETIE, 2h o ORGSR RN E £ PAHs O HTEZ R L, £ OFEEEZI OIS
HZEHRBAME LIz, 1ZUDIC, HTEOBRRBICLERERINEL EE Lz L 2 A, R CiE =R
KEoX, USP o EINIT 74 L U HREIZ L WO EEES G SN Tne, ZORBRIET, 7742 1L
VRO | BRELD BT B PAHs ROME R AR O & HEALES LA OB Z T L ReEn s b B
Z bivle, £72. GC-MS & HW 2Tk, ok @i - X7 7 400 - U D %) ROEE (RMHLE)
F> 18 FEFED PAHs 25#T L. TOEERZHLMI LT\, —FH T, ZOOHIEIIRMEY OB 42% 1)
7 <, %15 PAHs OFEAKF W2 ZREEFHEHT 20BN H Y | S HIZ—H#O PAHs (220 TS BED A

Sy Tdholz, TD, FH DB LN 5 12D OREIEOREFC, DSOS ENLELEZ BN
7. = ZC, AR USP #ERIEORGEE MAOITIT > T2, BARMIIZIX 19 T D PAHs 2o\ C, B iR
E LT 1~50 pglg & 725 X 91T 4 BEFEOPREEIZHREL L 7= DMSO RO EES ATANI A~ 7 R V% JIE L
72 FOfEH Benzolalpyrene %, % PAHs ([C W TR FRIEEE N 10 pg/g LT DA IC, USP %
MTHESINTND T 77X L BRI D SN ENMELS IpoTe, £D72D, ZiL b D PAHs (RN DO RAE
B OBFIEAE L~V TER L HETERWVENDN -T2, £7-. PAHs 2MERE OWRIEIZZ2 %12 X DMSO
HIEDAE T 2B RAORINOREZZIT T LE D ZEBDholo, I T, USP EEOMHEZENL
7o BT XV R R ONEE O @O ERBRIE OB 2 B IZ, x5 PAHs ® HPLC-PDA ik a st Lic, %

DOFEH. 19 FHO PAHs 4 1 O N 7 L L ONEHEHR SR TR ToliT 2 Z L3R TH 7z, £Z T,
%@W@%ﬁ%??k%wa#%x&/—wrwzé & T, WL OO PAHSs (2O T4y EE L RE R
RE&72oTc, —H T, 7 h=FUMEARHZIZNHEEL TV e PAHs OV — 27 3 EHR D 2 & bR ST,
FDTH, Zivs® PAHs O HTICIEMEE ODEfotéiJ7Aﬁ°$§§b$ﬁ{&*1¢%n’~ﬂﬁ/\b’éf T2 MED B
6:&ﬁ%#oto%%\%%@U?)/%A774/ﬁ$@PMh@%%ﬁE@t ZiZ., HPLC-PDA
K ONFLIC &2 3RO m B LB TH 5,



To improve the safety and regulation of cosmetics and quasi-drugs, we developed analytical methods for trace
elemental impurities, organic solvents, harmful substances, and degradation products in the finished products and raw

materials. Additionally, commercial cosmetic products and ingredients were surveyed using the developed methods.

1. Degradation products

Formaldehyde may be present in the finished products as it is a degradation product of certain polymer components.
The developed method involved the derivatization of formaldehyde with 2,4-dinitrophenylhydrazone and the subsequent
analysis using high performance liquid chromatography (HPLC). More than 50 commercially available cosmetic
products were surveyed. None of the products exceeded the threshold limit values for formaldehyde in textile products
for infants.

Acrylamide is an unreacted or decomposed monomer that may exist in resin components produced via the
polymerization of acrylamide. However, its quantity in cosmetic products is unknown. Acrylamide was extracted by
adding water and hexane, and derivatized with xanthohydrol. The sample solution was analyzed using gas
chromatography-mass spectrometry (GC-MS). The acrylamide content of commercial cosmetic products is below the

limit of quantification.

2. Volatile impurities

Organic solvents used for extraction and other purposes may remain in cosmetic products during manufacturing. The
headspace GC-MS method was investigated as a method for detecting and quantifying these organic solvents. Good
recovery was obtained using the residual solvent test method in the Japanese Pharmacopoeia, with dimethylformamide
as the dissolving solvent. The use of ethyl lactate further improved the recovery and applicability. When this analysis
method was applied to 32 products, the solvent to be evaluated was not detected in the subsequent fact-finding survey.
Further, we aimed to develop an analytical technique using GC-MS and an ionic liquid GC column. This strategy was
intended for application as a regulatory control approach for fragrance compounds that are required to be labeled in the

EU, and it achieved good separation of these compounds.

3. Metals

A comparative study was performed between Pb and As quantities found in inorganic cosmetic ingredients using two
test methods, the Japanese Standards of Quasi-Drug Ingredients 2006 (JSQI) and the microwave-assisted acid (MW)
digestion method, developed in our previous study. The concentrations of these metal impurities obtained via MW
digestion were compared under the conditions of the previous study and the ISO/CD 21392 interlaboratory study. A
comparison of detection values obtained using the MW digestion and the JSQI method revealed areas that should be
revised in the JSQI. Additionally, an elution test of metals from commercial cosmetic products was performed using an

artificial gastric fluid with the low pH to estimate the maximum elution rate in simulated biofluids.

4. Certain primary aromatic amines and polyaromatic hydrocarbons

Several azo dyes are known to undergo chemical or enzymatic reduction reactions on the skin, in intestinal bacteria,
or in the liver. This results in the cleavage of azo groups to form primary aromatic amines (PAAs), which are carcinogenic
or potentially carcinogenic. This study aimed to develop an analytical method for the quantification of PAA impurities
in synthetic organic colorants and clarification of their actual condition in colorants. The method developed in this study

entails the ultrasound extraction of the synthetic organic colorant using hydrochloric acid containing 20% methanol,



followed by a conversion from acidic to alkaline conditions and subsequent extraction using a diatomaceous earth
column. Using this method, we clarified the status of PAAs in synthetic organic colorants.

Because several polyaromatic hydrocarbons (PAHs) are carcinogenic, their concentrations in various products are
regulated worldwide. In recent years, Europe has begun to regulate the content of eight PAHs in resin products that may
come into direct contact with the skin or oral cavity. However, cosmetic products containing petroleum-derived Vaseline
and liquid paraffin are also used on the skin and lips. The purpose of this study was to develop analytical methods for
PAHSs contained in these products and raw materials and to clarify their actual conditions. First, data necessary for the
development of the analytical method was collected. Thereafter, the absorbance spectrophotometric method based on
naphthalene conversion proposed by the USP was performed to analyze the PAH concentration. As a result, it was found
that for some PAHs, it was not possible to measure concentrations at the regulatory standard level for resin products in
Europe. Therefore, we investigated an HPLC-PDA analysis method for target PAHs. The analysis of these PAHs requires
a combination of columns with different properties and mobile-phase component. In future, the optimization of analytical

conditions using HPLC-PDA and FL will be necessary for the investigation of PAHs in Vaseline and paraffins.



