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20204F-#7 A& B K (COVID-19) 454 » Tl LS B E R BRA S - &3
ki & 7] 8 BE LB P~ e FALAKRBILF FAFANT04FT A 1 8 Sy A AbdE & 5 32 20
UK E b oo XBKAE 3 R A B R R T AR AR R R 0 L REARH e A
ALHE S0 2 204>+ A &R A ik AE B AT B W H SE4R(Liquid Chromatograph/Tandem Mass
Spectrometer, LC-MS/MS)#£ <z fif] % + Heik 04 77 ik 7T & 159-4% 5] B 5 #7 chlorhexidine %
8FE 5 Ji ) i 2 ° H- P hexamidine diisethionate & chlorhexidine#% #& wh 4% 2 4% & 5 [F] %2
- 20 pg/mL © HAR67A A2 50.01 - 0.2 pg/mL - A% 7 iy 4248 B 1% B (r) % K720.998 = &
AR AE R AR B S kT AR RS S R RS P 3R R B R g R P ik e E
MEMM - CFHYEE R LET6.T - 114.0% » 8 FAABIG A 1.2% © Tk 2wk
hexamidine diisethionate%0.02% * chlorhexidine ¥t t % FL & K5 FLFA 82 4 0.02% °
AN T AR BBL 5 B P B Y 50.002% 0 F AR 4 20.0001% © 5 R T i fE
AR T E SRR KRB BT BER - EREAM oK BREAD
BAbHE AR SE A0 RY » 45 R B8R T A R 5 89 s 2 & chlorhexidine

RAB2E bk - BAIRE - RABET R I EREE

[l

Al

PrIEEI AT R - EREMEMER
HAERRE S E KR A - PR RS
B HBRER - WAL - BRS
M bl ALBES BB R A AT o H20204F
#rtfifi 22 (COVID-19)R % - il EER T
B A E A AR AT % Al DAERE A 1 22 5
R TR R AL FEE R 11057 A1 H
AR AR 7 B TR /K i M SRR
B AT RE A BB R AL I E R B
RERCHELZEELZ R - SEEFTHE N
enBS R B 6 FH AR - ANER R ERESLR A (EU

cosmetic regulation 1223/2009)f$5 VvV IE &£ 4]
AIEE R PR EIBS IR - EBIRETE Tk
HE S5 IS R ke o 2 R ol Rl 5 © -
Chlorhexidine  benzalkonium chloride *
benzethonium chloride K cetylpyridinium chloride
FR TR G BT SRS PR A - ER ATk
bR A B SR T - BRI o R HEER A
EL - B EEEE RABAEHE - HIR
Rk ~ BRRE AR - BE W - LhE
K BT RIRIG AL FE S o PR B AT
gAY EHE(CL T R EEE)
NP I R e B i HE LT T S L b B
I » #Hchlorhexidine# 57 i g - 52 115 1
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BR T4 - SEHIERELER - THEEH
% & FUHNE MR 2 Ve 52 HE ok in LB R
HEm - 5 DESRBEERERESH
benzalkonium chloride 52 benzethonium chloride
I > DA S i i R e A - 280 2 Hi g
RFfE e A AHE R - HE RIS Ry
FEEL - B AE 48 1T 50 B e B el SR TE R
55 » benzalkonium chloride * benzethonium
chloride f cetylpyridinium chloride 7R IR &
i PR R AR BR AT 28 B A B T VR Y T B
PR 55 7 DA SO rE e A R I e T I
W Ry R PR - NG N AR N T
Zlauryl isoquinolinium bromide > cetrimonium
bromide * ethyl lauroyl arginate fzhexamidine
diisethionate 5Bl 73 » AFHE A A A T A
FR IR B R R R T AT R BRF fr e 8T 5 TR .2
faBa 7% DUE Ry b e fmim B B2 JT K
B LMEREEEEH LR -

MFERTTE

—  IGREAIR

FEEE AR E S E T E S 400 -
FFEER R HARTSE IR A R TFAET
F ~ WREk6f: ~ B3 HE ~ YESEFL R btk
1 -

— -~ AERBM
(R,

Benzalkonium chloride * cetrimonium
bromide f ethyl lauroyl arginate S USP
T HE [ (Rockville * MD » USA) ; lauryl
isoquinolinium bromide ¥f & A A5 YE i [
HTR(North York, Canada) * hexamidine
diisethionate#f & F 1524 i, 1% H European
Pharmacopoeia Reference Standards ;
benzethonium chloride * cetylpyridinium

chloride 2 chlorhexidine < ¥ HE F FZE 5 5

H# E Sigma-Aldrich (St. Louis, MO, USA) °
()3t R AT

FRER £ FHRA 2] - % H Sigma-Aldrich ;

FHEEER M S#5 % H Honeywell 5 ZH&ERH

MSH# % E Merck (Darmstadt, Germany) °
EEA

$t B U8 BB (syringe filter)FE A Nylon#f

B HR25 mm o FLIER0.2 pm o B

IEER A TruView ™ LCMS Certified » Waters

JNEJ(Milford * MA » USA) e

= &l

()W HE T A7 ER BB 528 (Xevo TQ-S micro
Detector, Waters, USA)

() 7k S5 B (Advantage A10 System,
Milli-Q, USA)

E)hE R & #3 (Vortex Mixer Genie 2,
Scientific Industries, USA)

(o) B 0o 8% (Tabletop Centrifuge 4000,
KUBOTA, Japan)

(B =R %28 (GT Sonic
BRAF] - Z8)

~BERE

(RS ENARTA IR < B B R {1
FEEIEATRA © HY8.0 mLEF % - DAL+
KFEFEZE1000 mL - HEERZEIFHA KA -
FEEIFHVATRB © HU8.0 mLH [ - DL :
ZHEQB:1,v/v) ELBIFEEE 21000 mL » (EF
BENHETEB - BB HE R0 R a1 R
— » Ji#R50.3 mL/min °

CIZERVE R B « A ERE RANIE Bl
FVERBLAL: T (vv)ELBR A -

EIFHEE R BOE - 3 BIRE S AR HE AT 10
mg * FEHEREE + DLESHUA TRV Il E &
10 mL » {ERERUERR -

(o) FE HE fh R BL{F : fFhexamidine
diisethionate 5z chlorhexidine it B4 Y #5714 #3

B R R A
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&=—  BEEPREEE

FEF [ (min) A(%) B(%)

0.0— 4.0 90 — 40 10 — 60
40— 6.0 40 — 40 60— 60
6.0 — 8.0 40— 10 60— 90
8.0— 11.0 10— 10 90 — 90
11.0 > 12.0 10 — 90 90— 10
12.0— 15.0 90 — 90 10— 10

B F52 - 20 pg/mL - HERGTEF; S HIEL B AL
FRMERIE 0.0 - 0.2 pg/mLILS{EERE 2
THEVS WA SRS - TR i B
{E -
(ERR A B asRES - BE90.5 ¢
FEHERBE » INAZERUATR40 mL » DIEEE
W IR#3057 6 - AR RUA IR E R 250
mL » #£0.2 um NylonJEEHE - f1Efe
W
7 SEREE RS ERIE
R Tife B UG T R AT A TS 1 L » 53 7]
AT R BE RS - KN IRAET
AT+ S e R AL AL L VA W P R M6 o i R PR R
Fe % B I AR S TS O S AR
THIETE K S RS RS & & (%) -

b A AL & (%) = x10°

C ¢ EERE i 45 SR R W T S P (g
mL)

V R A B (L)

M : U AT hR R E ()

®Z - ZERERABHETFRERTEE

FHEASEE 50 % (%) FAFHEIE(%)
> 50 + 20
> 20-50 +25
> 10-20 + 30
=10 + 50

At o REE 0 R e TR R B
TR T RRAHER TS (= 100%) @ 7 &
BN -

75~ LC/IMS/MSRIFE 1§44

ARG TSR B /ACQUITY
BEH Shield RP18 (1.7 um * Af%2.1 mm X 100
mm) ° EFEEE 5 - DIEERE Tk (electrospray
ionization, EST)#&Hd 26 2 [ & (E I 5 = (multiple
reaction monitoring, MRM)iETT{EH(FE =) »
EillE EE BE (capillary voltage) 3.00 kV » &+
JH(ion source) i Ry 150°C - A B EOR E
(desolvation temperature) £5500°C » 1A E{E AL
i (desolvation flow) 55600 L/hr » filf & 58 i
(collision gas) R, ©

T BR - EEMERBRTAEER
PR

&= BIERMEEIZ MRMIE A2 &

) WTE B
T iy g

N e
F(m/z) V)
Benzalkonium ESI' 304>91° 44 24
chloride 304> 58 28
Benzethonium ESI' 412>72° 42 24
chloride 412>91 38
Cetylpyridinium  ESI"  304>80" 50 28
chloride 304 > 57 26
Lauryl ESI" 298>130° 48 26
isoquinolinium 298 > 57 26
bromide
Cetrimonium ESI” 284>60" 50 24
bromide 284 > 57 24
Ethyl lauroyl ESI” 385>186" 40 24
arginate 385>70 42
Hexamidine ESI" 355>120° 40 50
diisethionate 355>338 18
Chlorhexidine ESI” 505>170* 32 36
505> 125 40

" TR
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(R B o0 Bl VRS2 L ~ W7k R B8R
SREMEMEIEzaEARE  RNEaEE
s ch R 2R AN Rl R AR A T - MR
FESREEAE - SETT3R - B IR R FAR
B(CV%) » LAFFETEROR 8.2 S KA IR
Ty E BRI -

N\~ BB XFE (Matrix effect) 34
BB ZRET - 3 RILL T A AR

iR

() FE #e g 7 (Standard calibration curve,
SCC) : [FIfFHERFR . B -

(&) FE Vi s & #% (Matrix calibration curve,
MCC) : V%2 HHEE IR IEE AR -

EEESEAEAAAT ¢
EERE= (MCCZRIFE-SCCZH}E) /
SCCZFHH X 100% °

N mEERS

AR E AR E TR 2 E
rndt40ft - BRI ~ R FL TR
PRRE WK DREEFLRALRE AR S - AT
TER IRl -

FER G AR

—  BATEERE

At ERA T4E R FEEACISE R
53 A FyAgilent Eclipse Plus (3.5 um ° 1.D. 4.6
mm X 100 mm) * ACQUITY HSS T3 (1.8 pym °
I.D. 2.1 mm X 100 mm) * ACQUITY CSH (1.7
um * ILD. 2.1 mm X 100 mm)ACQUITY BEH
Shield RP18 (1.7 pm * I.D. 2.1 mm X 100 mm) °
FE LA TR (i F Agilent Eclipse Plus/ T » 16
AR S IEF B - iMACQUITY HSS T3&EH
FERETKERER » WIEKE » ACQUITY
CSHEIBREHTEMVER - BAFHZ
e PR 2 AE A - fIACQUITY BEH Shield

RP18 5 7k M 48 3 R BB AT
AR #%2FACQUITY BEH Shield RP183
P4 -
—  BEMRIARIRET

FyHEf# A benzalkonium chloride &
benzethonium chlorideif? % B & 1Y RE » 2%
Markus % A2 58" R B AHER FH0.05% FF e
ZHEEEE(L:1, vV)ETR(E0.05% F )T
BEREIRER - R SRR S5 MT Ie BUAS S R R e
R ARG - 53Rl &KL RIRE 2 H
[(0.05% » 0.1% ~ 0.3% ~ 0.5% ~ 0.8%K1.0%)
B HEAHER A SR B ER(1:1, viv)IR &AW
ZIEEEER(1:3, viv)IR GBI (E 7/KAERRREE.Z
FRER)AE TR RE I 2 - 23R DL0.8% FH R 7K VB K
B150.8% FHERHY ZIE/FHER(1:3, viv) - (ERBE)
FHAETTRE R » AT RRHIP I RIS 2 e Y
WG EEthEze - BEREMEL - a7E150 8
e (E—) -
= ABEXEZFHE

8 IEL 5 69 0 2 L AV - B R
R R E FRYER . REEERERRZ
BE# E - Hrfhexamidine diisethionate 5
chlorhexidinefF e {7 Z AR MEHIE f2 - 20 pg/
mL » HER6TERK S 550.01 - 0.2 pg/mL » fZ#
HE R H) B (R B ()3 1E0.997 DL | - FHIREE S
'R - RIRE T Z IR - DL
G S PR i 26 1y 22 PRS2 FLIR NS R R B
AR T VA AT S 25 T UL P e 2 O B A ME i A
AT EEMERHE - EERUE R ERT R
HERNE(Enhancement) + BB 27 Ry 16T
(Suppression) * EEAX/NER R BEE %
5 BEENGG(FEEEANHI0 - 20%) - AR
i 8 R EOEREENH20 - 50%)
o 5R ZU (B R I > 50%) S e - JIZE
BB &k IR E B8 - f R E
NSIE R T & B ERE S TR T.6 - 18.5%(F¢
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100, 316
; Hexamidine diisethionate
g -|, m/z 335>120
e Y e . e . e
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
100- 417
» l h Chlorhexidine
; | m/z 505>170
ot N— - — ' :
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
100, u;‘w
i || Ethyl lauroyl arginate
i l m/z 385>186
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
100, s
4 Laurylisoquinolinium bromide | m/z 298>130
i |
0! — = R e .
3.00 4,00 5.00 6.00 7.00 8.00 900  10.00
641
100, |
3-4 Benzalkonium chloride |l
i | m/z 304>91
1 C—— — e ————— —
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
1m: e'?‘
*' Benzethonium chloride ||
| |]| m/z 412>72
[} S— A— — v —
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
100- : ' 8.08
E Cetrimonium bromide
3 ( m/z 284>60
[ SE. y " . . . ’ . i S— : .
300 4.00 5.00 6.00 7.00 8.00 9.00 10.00
1w‘ 8.13
*; Cetylpyridinium chloride L
| \I m/z 304>80
0 s S — 4
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

B — - 8IRFhBEIRE ML Z ER EEAEIN(MRM)EATE
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ff [ECREEEN - 2R SEER HE R

EHE(n=15) 2 FEIERF76.7 - 114.0% °

. ER B *g*i%ﬁﬁl(cv%)i’]d\ﬁ“l 2%(FRF1) » BERANE
B AEVIER FhHFEEAERIF PR R ERNE -
N AR SRR Z2 1 - 535 S
B MK RER Ry B TAERERZEHA(LOQ)
=M ~ SIARKEE 2 AR 14 &6 E & B B A FEET it
bax sl HR 1R i [EE (ug/mL) TEEHE i B SN e "B RUE(%)
Benzalkonium chloride 0.01-0.2 y=906.15x + 12623  y=850.68x + 716.57 -6.1
Benzethonium chloride 0.01-0.2 y=916.07x +41.485 y=859.11x + 1862.4 6.2
Cetylpyridinium chloride 0.01-0.2 y=13744x+ 16743 y=1120.6x+1239.3  -18.5
Lauryl isoquinolinium bromide 0.01-0.2 y=1922.4x - 1427.1  y=1678.6x+7800.7  -12.6
Cetrimonium bromide 0.01-0.2 y =1302.9x + 2319 y =1107.8x + 6955.8 -15.0
Ethyl lauroyl arginate 0.01-0.2 y=563.17x + 1666.8 y=528.04x - 88.23 -6.2
Hexamidine diisethionate 2-20 y=9592.5x + 12819  y=9202.3x + 14099 -4.1
Chlorhexidine 2-20 y=4581.8x + 5592  y=4928.9x +7839.6 7.6
<A ~ SIEBEEIANMNZEEEE 2 FHERINE REERE
Jre Spiked level SERIEIER (%) BEZH(CV 5 %)
(ngml)  HE(1) EE(Q HEQG EE0  ®EEQ EEQ
Benzalkonium 0.01 103.0 98.8 98.8 27 3.1 43
chloride 0.05 103.8 100.1 103.2 2.9 2.6 44
Benzethonium 0.01 99.8 98.6 99.4 2.9 7.9 2.1
chloride 0.05 97.9 96.3 99.4 0.4 22 3.1
Cetylpyridinium 0.01 109.6 100.2 107.6 2.6 4.0 43
chloride 0.05 1022 98.4 101.8 1.7 2.9 12
Lauryl 0.01 110.0 112.0 114.0 3.1 1.7 3.3
isoquinolinium
bromide 0.05 98.8 100.0 99.9 3.5 1.9 1.6
Cetrimonium 0.01 108.8 101.8 108.0 1.0 3.9 2.3
bromide 0.05 103.8 102.8 100.0 2.9 42 22
Ethy! lauroyl 0.01 85.6 83.0 105.0 9.5 11.2 7.9
arginate 0.05 97.1 95.8 100.2 4.6 2.8 12
Hexamidine 2 76.7 89.0 91.0 22 2.5 72
diisethionate 10 93.2 95.8 99.6 3.0 2.7 27
Chlorhexidine 2 107.0 114.0 107.0 2.6 3.7 2.6
10 90.0 88.6 91.0 74 3.1 6.1
B PRERFL  EE2 Ik > FES - SRR

HE
b SEE = R EREEETAHER » n=15
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N~ ThEHRIGRE Z MBI R IaBaisa R

iz bll TR (b H &%)
e Benzalkonium Cetylpyridinium Benzethonium

Chlorhexidine chloride };El};ride chloride
SRR SRR 4(0.003-0.04) 10(0.001-0.06) 6(0.0004-0.3) 1(0.01)
HFAL 6(0.02-0.03) 0 0 0
WK 6(0.001-0.03) 0 0 0
HER 3(0.005-0.07) 0 0 0
RIEFL 2({EFA T3 E S R-0.02) 0 0 0
s h 1(0.02) 0 0 0
{bREZK 0 0 0 1(0.03)
HaET 22 10 6 3

¢ kR 2 D I

* 401 B ES SR A% Hilauryl isoquinolinium bromide ~ cetrimonium bromide ~ ethyl lauroyl arginate » hexamidine diisethionate

A8 Bt s el a5 77 2 E
R - Hrichlorhexidine ¥ 2 & S A VE T %
ZinEe o WA BEETERA  LOQR
0.02% - Tk 7Kk R 82 5l R T B S TR
HHEE » LOQH#0.002% ° HAME /3. 2L0Q
Fhexamidine diisethionate’550.02%%} » HEx15
50.0001% °

B & M ARERiER

AR L2 B ERA R T EERE
PR SRE 2 i et 401 » FUiE SR B R
M1sH ~ RIRILKEFAZTH ~ WEKe
fF -~ B~ WS ALK AR L - fE
R H R & =R/ Fschlorhexidine @ 3
G220 - R HERARMAT  HENR
0.003 - 0.04% * YEFFL6ME/1120.02 - 0.03% °
WK6LETTH20.001 - 0.03% » W3
20.005 - 0.07% * IRIRFL2FIGER G IEER
FRFR0.02% » WEEEFL1HF50.02% - HX - H
10#E85 Hibenzalkonium chloride * £ fp 2R Fi B
R B HEST20.001 - 0.06% © 55 > 6fF
% Hicetylpyridinium chloride * £ 582 i 5
B B EST520.0004 - 0.03% ° 2{F i H

L
AN

benzethonium chloride * 477l 5y 82 5 B FR T
T H10.01% R ALRE 7K A5 HH0.03%(F7X) » HiR4d
HEHR ARG © #7 b o BURE AP R
ININE & EHEIRE & - AT bR
chlorhexidine A&} 77 BB (WE2FL ~ IRBAALEH)
Zy%FEE TS - HEREEMRITRMETE

BEMLHIRRBRT K -
SEIRU

1. Perrenoud, D., Bircher, A., Hunziker, T., Suter
H. and et al. 1994. Frequency of sensitization
to 13 common preservatives in Switzerland.
Contact Dermatitis. 30(5): 276-279.

2. European Commission. 2009. Regulation
(EC) No 1223/2009 of the European Parlia-
ment and of the council on cosmetic prod-
ucts. Annex V List of preservatives allowed
in cosmetic products. [https://ec.europa.
eu/growth/tools-databases/cosing/pdf/
COSING_Annex%20V_v2.pdf].

3. HAEAES - 2019 o ALKESLBGIE R 3 %4
T s PRI 2R - 108.12.05F X BEFH
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EAmEA R EEYEHE - 2013 - L
o TP 0 TR 7 e foe 5 v — e e B R Ve i P
E  BALARRE R @A EE < 8 5 K
& & HIE (RA03P004.001)
[http://www.fda.gov.tw/TC/siteList.
aspx?sid=1574&scid=171] °
AR S ELEYEHEE - 2016 -
fERE dh o &AL TR = R B 2 e B T
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Agric. Food Chem. 54: 3768-3772.
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Method of test for Preservatives in Cosmetics

YU-WEI JHAN, SHU-HAN CHANG, SHOU-CHIEH HUANG,
SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research & Analysis, TFDA

ABSTRACT

After the outbreak of COVID-19, There were more and more products on the markets that claimed
antibacterial functions, including mouthwashes, baby wipes, hand sanitizers and shower gel in which
preservatives were added. High concentrations of preservatives may cause skin irritation and sensitization.
In order to ensure the safety of consumers using cosmetics, a test method utilizing ultra performance
liquid chromatography tandem mass spectrometry was established. This simple and rapid method enabled
simultancous analysis of 8 preservatives in 15 minutes on an ACQUITY BEH Shield RP18 column.
Calibration curves were linear in the concentration range of 2 - 20 pg/mL for hexamidine diisethionate
and chlorhexidine, and 0.01 - 0.2 pg/mL for the others. The correlation coefficients were all greater than
0.998. The recovery ranges were between 76.7 and 114.0%, and the coefficient of variation (CV) was all
less than 11.2% tested in three types of blank matrix including shampoo, mouthwash and baby wipes.
The limit of quantification was 0.02% for hexamidine diisethionate and chlorhexidine(shampoo/shower),
and 0.002% for chlorhexidine (mouthwashes/baby wipes), and 0.0001% for the others. A surveillance
consisted with 40 commercial samples including antibacterial shampoo, body wash, hand sanitizers,

cleanser, mouthwash, baby wipes, and lotion showed that chlorhexidine was the top detected preservative.

Key words: cosmetics, preservatives, liquid chromatography tandem mass spectrometry



