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Ly B AR R SR T PR B S AR A (RAT BB T A B ) o AR A 2 T Bk
(Formaldehyde) » ¥ &%(Methanol) » *X(Benzene) * #f X — ¥ B2 — T &5 (Dibutyl phthalate,
DBP) » #k2K =V B —(2-F &3k ¢ L) B (Bis (2-Methoxyethyl) phthalate, DMEP) ~ #Ek
K = W B& — iF /% 85 (Di-n-pentyl phthalate, DnPP)  #k K — ¥ & — % /% &5 (Diisopentyl
phthalate, DiPP) + #F 2K = ¥ B2 T &5 °X ¥ &5 (Benzyl butyl phthalate, BBP) » # K — ¥ B
—(2-¢ 3k T HK)ES(Di (2-ethylhexyl) phthalate, DEHP) & i X — ¥ B2 — 1E - &5 (Di-n-octyl
phthalate, DnOP)% %2 * R FH106F1 54 A M - &y &35 BUG A& AL R
WERTRHER T BR - BEHET - EZREEMAATRE G FHET T EAL
HE S Z bk 0 W ATIE T kAR BRSO 0 o A % 2k 48 g A7 4k (High performance liquid
chromatographer, HPLC) 3 %48 /& #7 & & & (Gas chromatographer/mass spectrometer,
GC/MS)#if] o &5 RBAT » A TR & F BE & 144 47 K — W BR — T 5%(DBP)A& i 4,
(R a8 %16.0%) o THHr & F B2 2 R Z A 138 3,206 ppm * 144 i DBPIRZ %
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B ~ RK bR — RELEERA Rk 73

121 ppm ° £ EOERBERTRES @ FHERLTEE - & AKE T 5% B 5
(RAHF2.0%) » TIFH MY Ok 3 M 7 18 A BB T AT BOR 22 o

RAEEER  {LHEdm ~ FEFUH - FEE - FEE X R _RRER  BMEZRR-T
g WA (-REECE)E MR -RERTIE/KEE  SFRZREBR-
24l - MFA_RRTERPE X _FR_Q-CECH)E - MF R
B — IE¥0E - SUREETE - RAAEREEE
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R RARFERERILEY) - BRI
WRENEORE - HAR - SSEHSE
F - HEEE R EFIPGIEAITIRE - I EH
FIAEVIEAR W (-1F » Q078 B PR (Formalin) °
HE#FEE w20 R E LS Z
BHIESH » TR AR AL - fRIE20104F
Michael ERIEE R FE IR - H3 148 BBIE

ZHIN B BT HRMERS5,437 Emt » SHEE
ZESATS04  H o ABRESL A 58314:(78%)
S HR T R A E AL 1201F(16%) K
THEREM2911(3.9%) » AI R - JMEREAT6E
EPEa R E R R

H 5L 4= fH #% (World Health Organization,
WHO) B & FEMF 52 (s (International Agency
for Research on Cancer, IARC)/¥ FH S Bt R 55
VENESURY - BRI R REHY AR
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EH ) JERE BRI - B BB ER TR E s
S E R EEARES A MR - # R HE
BB - BTfT e R A B R 94404 H21 H g
7094030686555 /3 15 B (L b 2L
IEBER RS - 1R 1024E06 527 H B AT
10216040265F /25 7 ity FH H e 2 B A% A T B R
ERy75 ppm™ o AN o @EREE A 1034E05 H
15HZ R AF 1031600713982 AN S 0k 5
R F R R R R Sy - B S R e P S (Free
formaldehyde)Z F&RE R & £51000 ppm °

R EERM - M H SR GRLs
Yy FHEAEFS ~ BEE AR RN - A5 [R
e~ EHHEEGE © BT EE R A BN 101
2 H 1 HERETH1011600281 57015 HES
AERIIAAERE SR - 2R 5 A BE E A2
o RIFT R A 2 R e A 2R - Rl B
R o BE AR R R HIH
A% B R AT & B B (methyl alcohol) 2 A8 4 RE
PR ER0.2% °

K —EEE - SMEREERE (G
Yy o A BLEREL Y  ARE Ykt
MY R BE SE TR EXERER
T RFEEIRE A, > T ABIREZE - AR 2
KRG B g HE « iXE - TEE - THASEEEL
EEHEEAY  RUHREERE  THREE
MERFFAEREST - SHEFEEN R EE N (aplastic
anaemia)” ° TARCH A R E B 56 1 )\ JEEUE
P10 B TR AR BRI 04 1L H 02 H i E
2T 5E094033843257 /05 T IRARERMNA(L
*EE%EF'J °

K — H & EEJE (Phthalic acid esters °
PAEs)IZHEMAE _HBRELTEY » fl
Al : #ZA ZFH g T B (Dibutyl phthalate,
DBP) » #F g —(2-FHEE LE)BE(BIis
(2-Methoxyethyl) phthalate, DMEP) ~ #[ 7 —.
FH % — IE X EE(Di-n-pentyl phthalate, DnPP)
R T H ke — S BE(Diisopentyl phthalate,
DiPP) » #7K " HIER T BE 2 F i (Benzyl butyl

phthalate, BBP) ~ #iA& IR —(2-ZH &)
(Di (2-ethylhexyl) phthalate, DEHP) A  —FH
% — 1F >~[g(Di-n-octyl phthalate, DnOP)% -
HEGRFERME - FREREESE  #E
IR  WBECRR LM EMEF - afll
HUE AR BRI - BER SE RIE R Y 2
i GNP E - SRR MSERFIRM - Bi%
FER T W E I ERE T, AT R KIERE R
B SR ELE RN M DRI EEEE R - 5
EMARIEF T - SR EE N -

B oA R R ER S THE R B A e
HIRTRE S A - ISR - HATRERZ B A
EFHR ORGSR KNET Y - B
TR BITE S # A B e R 1R 944F ~ 955 K97
RO N AR IE{L AR I DBP « DMEP »
DnPP * DiPP * BBP » DEHP K, DnOP % 7f&# 7=
TR WROTEAEYHRERE ¢

FAEAE A BGE BT - Fflr b
B BN 2R RS R HIE
B AR B R AT S AR R RS R MR R
&= NMEIEIE100 ppm ©

Ry T IR g T AT - AR AR R L R
EEFEERT LR FEE - K
DBP * DMEP * DnPP * DiPP » BBP * DEHP I,
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1. « % - DBP » DMEP * DnPP -
DiPP » BBP * DEHP DnOP) J H
#-dg (toluene-dg) ¥f 1 A A & 5 (Dr.
Ehrenstorfer GmbH, Germany) * FH &
HIEER (R E 1000 pg/mL)
(AccuStandard, USA)

2. ZEE A (acetyl acetone)43 7 5 2
(Sigma-Aldrich, Germany)

3. FRES K L6 s WA T 48 (J. T. Baker,
USA)

4.1,3- ZFIE-2-BR MUK (1,3-dimethyl-
2-imidazolidinone, DMI) 43 f7 &l 8
(ChemService, USA)

5. UKEEF% (glacial acetic acid) & i [ $%
(ammonium acetate) 73175l Z (Merck,
Germany)

6. IS ~ 105220 mL) ~ B [VE (10 mL
75 AT [ESE TP ) S JHZ2 #5243 BT (20
mL - JRFEEL - [ff SR RE A E B iR
AEEE)

Fean i

1. RAERE T E RS R (7890A GC, 5977B
MSD, G1888 Injector, Agilent, USA) (i
TE IR RR)

(DTHZ Ry - BRI G - IR ]
90 CLA L

(2EHTE : DB-624 » NIKEE 1.4 um »
0.25 mm (KN) x 60 m

2. RAHEHTEFERE(7890A GC, 5977B
MSD, 7683Serial Injector, Agilent, USA)
(H7E 82— FA B T )

G : HP-5 ms, NE/EE0.25 um »
0.25 mm (W) x 30 m (HP-5 ms,
Agilent, USA)

3. M AH TG 8 (Waters 2695
Separations Module Waters Corp., USA)
SH 2 Waters 996 Photodiode Array
Detector (Waters Corp., USA) (HIE FH )

4. HF W E % %5 (Trans Sonic Digitals,
ELMA, Germany)

5. el % B (Vortex-gene 2, Scientific
Industries, USA)

6. 7L ¥ %E T+ KFE(BP 210 D,
SARTORIUS, Germany)

7. e B (% (Kubota, KN-70, Japan)

—EBRA
(R 2Rl - RIR R G B R

FED - mBTEALE - DhERoa R T
AT -

VR R 2Rl - R R B8 A Uk ) Bl

SR JATEZE 2 (headspace
sampler) IR NEVR » USRI E S &
AN i

ERE BRI - KR R R

N RS - bR DR ZEUE
B LR o DR - DR
BRI -

TR EET R

RREHEEFEA LN L S BEE

B 106 R 8 KB S BUG &4 B E T E
FEE LT S04 - B ZE M2 74 o B A G23 4
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(EBYHFRZ - HARTHRZ) » $HETHEE -
FEE ~ R RO R B F B T P
fal o A5 REUR - LA 8 R E I E (R
T o T miE C H S B AR IR ETS
ppmZHLE (N A5 14.0%) » ¥ Rl A
SRR R~ HRE R OKBEE 20 - HAGHE
T - HoAr AR oR e B b HY PR RS =5%32006
ppm ° 5350 1FEE R HDBP 121 ppm » &
EHEEEEEES) s EFELESH 50
HHIRH T SAHBAE -

RERREZ (D EHIERRRREER)
R A8 BT B8 B I R R [FI RS T DA AT 220 (3R
M) - HAHE - BRAE HREBEENE
FREZE RIS - 1064 EHTHE 2 H
FEHIEE - BT ERE - SEEEAR
EREREETIE16.0% (I —) > BURTEH I H
FEMEE AR LS - fEN R E A S
R EHE A 1A R R RS
W - ANFFRRUE - AR ERIIANEEZ
fhe - CRRAFR AL - e E A4 R RS
PEARRAE T ZRIEI A A e SR R A -

FHEE ~ HIEE ~ RO I REE S A Y)
EETFEEEENEE - HEEHAENFERE
8 - AR E R I & - 502
b & H Ak 122 A DAIUAGE BB A BRI T 4
L&Y - BRESSBREENFREZ — /T
FHBEERZ OIER S - REEER T

£ IEMERIEZ SEER « HHRTAE

KIE BLEE s Tt
T B (%)
B 7 27 1 3.7
e 2 222
HA 1 14.3
mA 4 2 50.0
Kl 2 66.7
/Nt 23 7 30.4
TEEt 50 8 16.0

K=~ MEMET ARSI S RT AR

ERIEB R

- TER
e EHH & E(ppm)
Eilz3 1 DBP 121
L 2 FHEE 227 ~ 345
SEN 1 FHEE 1692
[ 2 FHEE 202~ 138
K 2 FAEE 383~ 3206

R RIS  HEIEE RAEE
B HhER T8

FE R R O R TmEE PR
95 103 2 e - _

98 43 - - 6

100 53 1 16 5

101 56 2 7 4

103 57 0 0

104 59 0 2 0

106 50 0 0 1 7

C R AR B

=

HH

AEL NG T 6 (LR ot E B B TS - IR IR
HNEEH L= - HEEEBE MR - '
ZHEERRBUE IR SR ER - V7B E
AN B R ANE Z A i

B O

AErEETERBHER AR G
TR T1F - FRILEG -

ZENR
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Patterns of Concomitant Contact Allergy to

Formaldehyde and Formaldehyde-Releasers.
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Survey on Formaldehyde, Methanol, Benzene and
Phthalate Esters in Marketed Nail Polishes in Taiwan

SHU-CHING CHENG, SHOU-CHIEH HUANG, SU-HSIANG TSENG,
DER-YUAN WANG AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

Ministry of Health and Welfare has prohibited the use of certain ingredients in nail polish, including
formaldehyde, methanol, benzene and phthalate esters. In order to check the compliance of nail polishes
on markets in Taiwan, 50 samples were randomly collected by local health bureaus from beauty salons,
hair salons, department stores, cosmetic stores, and grocery stores from January to April, 2017. These
samples were examined for formaldehyde, methanol, benzene and seven phthalate esters, including
Dibutyl phthalate, Bis(2-methoxyethyl) phthalate, Diisopentyl phthalate, Di-n-pentyl phthalate, Benzyl
butyl phthalate, Di (2-ethylhexyl) phthalate and Di-n-octyl phthalate, by High-performance liquid
chromatographer (HPLC) or Gas chromatographer/mass spectrometer (GC/MS). The results showed that
8 samples were non-compliant with the regulations (failure rate of 16.0%). Formaldehyde was detected
in 7 samples with concentrations ranged from 138 to 3,206 ppm. DBP was detected in one sample with
121 ppm. In regard to labeling, one sample (failure rate of 2%) violated the regulation requirement by
not indicating the product’s manufacturing country. The violated products were sent to administrative

authorities for penalty.

Key words: cosmetic, nail polishes, formaldehyde, methanol, benzene, phthalate esters, DBP,
DMEP, DiPP, DnPP, BBP, DEHP, DnOP, HPLC, GC/MS



