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A Study on the safety of commercial wet wipes and tissues
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Abstract

Purpose: The Purpose of this study was to investigate and evaluate the safety of wipes for clean the
human body and wet tissue for restaurant

Methods: We analyzed sterilizing preservatives and the presence of harmful substances and microbial
limit test in 50 wet wipes for human body and 60 wet tissues for restaurant. The contents of
preservatives and formaldehyde, methanol and phthalate, heavy metals, fluorescent whitening agent were
analyzed by HPLC, GC, and ICP, Mercury analyser, UV lamp, respectively.

Results: Sterilizing preservatives, methanol, formaldehyde, phthalate, and heavy metals in 50 wet wipes
for human body conform to cometic safety standards. 60 wet tissues for restaurant conforms to hygiene
product standard. And Microbial test results are safe in wet wipes for human body and wet tissues for
restaurant But, sterilizing preservatives(CMIT/MIT) that is prohibited to use was detected in 3 wet tissues
for restaurant and notified of nonconformity.

Conclusion: Wet wipes for human body and wet tissue for restaurant conform to safety management
standards and sterilizing preservatives test. Continuous follow-up of sterilizing preservatives is required.

Key words: Wipe, Wet tissue, Preservatives, Methylchloroisothiazolinon, methylisothiazolinon
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4 5 F34£2 Inorganic VenturesAte] ICP
£ ¥ =54 (Christiansburg, USA), <& Accu

StandardNew Heaven, USA), w|&-&3} Zehg o]
ERF ZFEZE Sigma Aldrich(Saint Louis, MO,
USA), ZEYH = E#FEZ2 Kanto Chemical
(Tokyo, Japan)oll A +isko] A&-akAtt.

et - REA T v Z o] &) ot =(Methyl
-isothiazolinone, MIT), E&&Z7PHTriclocarban,
TCO), Eg]&ZE4HKTriclosan, TC), ¢}o] &3 23]
d K-8l 7}uby o] E(lodopropynyl  Butylcarbamate,
IPBC), Z==3¥ A d(Chlorhexidine digluconate,
CH), wl&d<5-&(Benzyl alcohol, BAH), 3| =A]o
eFS(Phenoxy ethanol, PE), ®#l%4KBenzoic acid,
BA), Hlslo] =2 oA g ol A =(Dehydroacetic acid,
DHA), Are]A e o & =(Salicylic acid, SSA), =2t
2 N ¢ka)gkako| F(Ethyl  parahydroxy benzoate,



ePHBA), dteh-&A| -2 k4 = (Propyl para-
hydroxy benzoate, pPHBA), I}2}AJQka]gkrkEL
El(Butyl parahydroxy benzoate, bPHBA)-& Sigma
Aldrich(Saint Louis, MO, USA)ALS] ®FZES A
g3tk FEnlEQinbazde, (B, AlEslEltly 2=
o) =(cetylpyridinium  chloride, CPC), 4X.4KSorbic
acid, SA) USP Reference Standard (Twinbrook
Pkwy, Rockville, Germany)Ale] EFEFS Y3}
A, SFZFAl(Chlorphenesin, CP), d&k3A)¢k
2 gFato) 432 2 H([sopropyl  parahydroxy benzoate,
ipPHBA) 2 Alfa Aesar(Heysham, England)A}2]
EFFS 7Y AHESIGT WA FERO|A
%] o}Z 2] +=(Methylchloro- isothiazolinone, CMIT)
S Fluka (Steinhein, UK)AFY] EFFS AL&3E}
R, A QFA] g4k’ (Methyl parahydroxy
benzoate, mPHBA), I}e}-SA|QF23F4ko]ARE
(Isobutyl parahydroxy benzoate, ibPHBA)-& TCI
(Tokyo, Japanm)Ate] EFFS AHE3SIA T

FZ3 Eo)| ARESl oA EU EY(Acetonitrile)
< ] T.Baker, w€r&(Methanol)-> Burdick&Jackson
ARl AFS ARSI,
ZI(Milli-Q Direct 16, Merk Millipore, Germany)
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5§ FAZIC @ AH Y3 e AT mol
AA 2 AHg3Hgoh

4. N @7

Ags AAge  AHE  ZeRRAE
Branson 8510E-DTH(Branson Ultrasonics,
Danbury, CT, USA)E At&3tdth & & F=
Sz C9000(Tekton,
Bucheon, Korea)g ©]&3sl AlEE #3fstal
HFEAFgZe=ut £37] Perkin-elmer, Optima
5300DV(Perkimelmer, Waltham, MA, USA)E ¢]
&3t HEFS SASAY. F22 wobEzt
AEFHF F=HES o]83k Mercury Analyzer
Hydra 11C (Teledyne Leeman, Hudson, NH,
USAE SAstath. FFs9A A A4
@ =z (Ultraviolet lamp, CAMAG)E o]-&3la, |
g2 TR oER 42 Scion 450-GC
(Scion instruments, USA)E A&3lAth TEY
tlg| =, WAo| A otEe]=MIT), WAEFEZ0]
2z ot& ] =(CMIT), EZZFZ7HHTCO), EF
F24HTCO), Z¥nECB), ZZH2I(CP)
Thermo Ultimate RS 3000 (Thermo fisher
Scientific Inc, Waltham, USA)E AR&3F% 3, Wl
ALIEBAH), I ZA|e-&(PE), AHZHSA),
Hl 22HBA), dislo]=ZolA g o =(DHA), 4
P A X E(SSA), b A RFA G A, 9
A, olazag, 2y olihidY, FY)(mPHBA,
ePHBA, ipPHBA, pPHBA, ibPHBA, bPHBA), ©}
o] == 2y d R e 7lut o] E(PBC)S  Shiseido
SP3023 (Shiseido Co. Ltd., Japam)E AM&3}3 0
o, AEdgyaEEee]=(CPO), E=3IAd
(CH)& Varian 920-LC (Varian, USA)E A}-&3}
AL EM=71L (Table DI 2

HFo] AxolEE | =MD HWHIZZo|A
ZolEEl= ETHE(CMIT) &1L dAa=ZntE
Ty AgEA7] TSQ Quantum Ultra(Thermo
Fisher Scientific Inc, Waltham, USA)E ©o]&3}
Rom Bz (Table 2)9F 2t}
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Table 1. Operation conditions of HPLC

Flow
Compounds  Detector Column Mobile phase rate
(mL/min)
PDA CAPCELL PAK C18
Formaldehyde 355 m (250X4.6 mn 5 um) 0.01M Hcl:ACN(2:3) 1.0
CMIT A: 0.1 % phosphoric acid : ACN (95 : 5)
DAD Sunfire C18 B: 0.1 % phosphoric acid : ACN (5 : 95) 0.8
275 nm  (150X4.6 mm 5 um) 0 min(100:0) — 8 min(100:0) — 15 min(20:80) — ’
MIT 20 min(20:80) — 25 min(100:0) — 30 min(100:0)
DAD Sunfire CI18 0 . . _ .
TCC 265 . (150X4.6 mn 5 um) 3 % Acetic acid in Water : ACN (25:75) 0.8
DAD CAPCELLPAK C18
TC 280 mn (250XA.6 mm 5 um) ACN : Water (6:4) 1.0
c8 DAD Xterra C18 0.005M 1-Hexane sulfonic Acid : MeOH (35:65) 1.0
CP 275 nm  (250X4.6 mm 3.5 pm) ' ' ' '
PDA CAPCELL PAK C18
IPBC 990 nm (150X4.6 mm 5 um) ACN : DW (3:2) 1.0
CPC DAD X-bridge C18 0.IM ammonium acetate : MeOH : 0.2M tetrabutyl 0.8
262 nm  (250X4.6 mm 5 um) ammonium hydrogen sulfate (15 : 80 : 5) '
A: 0.IM monosodium dihydrogen orthophosphate with
0.5 % triethylamine in DW(pH 3.0) : ACN (7:3)
B: Acetonitrile
Time(m) A(%) B(%)
4 78 22
cH DAD  CAPCELL PAK MG CI8 9 50 50 L5
239 nm  (250X4.6 mm 5 um) 15 50 50 :
20 30 70
25 20 80
30 50 50
35 78 22
40 78 22
BAH ) o
PE A : 0.1 % phosphoric acid in water
B : 0.1 % Phospholic acid in ACN
SA Tinem)  A%) B%)
BA 5 90 10
DHA 16 85 15
SSA PDA CAPCELLPAK C18 18 85 15 0.8
mPHBA 220 nom  (250X4.6 mm 5 um) 35 70 30 :
—_— 46 60 40
__IpPHBA 50 60 40
pPHBA 51 90 10
ibPHBA 60 90 10

bPHBA




Table 2. Operation condion of CMIT/MIT by HPLC-MSMS

Instrument Parameter Condition
Column CAPCELL CORE ADME(150X2.1 mm i.d., 2.7 um)
obile Prase | 01 % sl acid in Water
HPLC : 0.1 % acetic acid in Methano
Flow rate 0.3 mL/min
. 0.0min(90:10) — 3.5min(5:95) — 6min(5:95) — 6.1min(90:10)
Gradient . ]
— 9min(90:10)
Tonization mode ESI Positive
Compounds Precursor(m/z) Product(m/z) Collision energy
116.2 71.35 19
MS/MS CMIT 116.2 98.25 18
116.2 101.225 23
150.125 87.25 38
MIT 150.125 96.225 22
150.125 115.2 21
m. a3} Table 3. preservative analysis method validaton.

1 A+ - BEA 4% 84 HE

At - BEA 215 APHY RS HE
3tz 9l JekEFs BAR e "ol o
St 7S #FHasle 2 A A(Linearity), =3
(Detection Limit), A =$HA|(Quantitation Limit),
A A (Precision), A&d(Accuracy)S st
it - REA 215 449 2F=4S 594 3
Aste] HgAdS ZAdsta, 13 S|AYAY (y=
Sx+bo2  ARAFDE T3l
(Linearity)= AESIHRL 11 A= (Table 3)3%
2. HAESIAILOD)= DL=30/S(o: 782 =
F4xL S AAFAY Jler) 2 ekl AR
ALOQE 100/S (o: 7H&9 EFZHAL, S0 AR
=4e] 71e7) & Fslth

2314

-

ar
1]
h

Precision Accuracy
mel) 5y (n5)
CMIT 0.9999 0.03 0.04 1 071 99.1 £ 1.15
MIT 0.9999 0.02 0.07 1 052 98.9 = 0.64
TCC 1.0000 0.01 0.04 1 0.08 964 *= 1.39
TC 0.9986 0.07 0.22 5 047 95.1 = 0.59
CB 0.9997 042 127 10 1.05 97.0 £ 1.15
CP 0.9997 072 218 10 0.96 95.8 £ 1.07
IPBC 0.9998 082 271 5 129 96.9 £ 0.58
CPC 0.9987 0.01 0.37 1 043 905 = 0.83
CH 0.9995 039 1.19 5 006 89.9 £ 131
BAH 0.9999 0.06 0.19 2 115 97.7 = 1.28
PE 1.0000 0.02 0.06 2 0.33 100.0 = 0.37
SA 0.9999 0.07 0.21 2 116 97.7 = 1.30
BA 0.9998 0.08 0.24 2 069 98.7 = 0.77
DHA 0.9995 0.07 0.23 2 120 982 = 1.34
SSA 0.9999 0.05 0.15 2 117 100.2 = 1.31
mPHBA  1.0000 0.04 0.12 2 043 985 * 048
ePHBA 09999 0.06 0.21 2 115 99.7 = 1.29
ipPHBA  1.0000 0.03 0.09 2 132 974 = 148
pPHBA  0.9999 0.06 0.21 2 115 99.7 = 1.29
ibPHBA  1.0000 0.04 0.13 2 168 97.7 = 1.88
bPHBA  1.0000 0.03 0.11 2 072 98.8 = 0.80
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Table 4. Result of Safety management test in wipes

Test Aﬂﬁy}ible IZIt\atbafed Detection range
Sge
Pb (ug/g) 20 or less 3 0.002 ~ 0.052
Ni (ug/g) 10 or less 6 0.004 ~ 0.284
As (ug/g) 10 or less 25 0.000 ~ 0.074
Sb (gl 10 or less 8 0.001 ~ 0.038
Cd (ug/g) 5 or less 3 0.000 ~ 0.004
Hg (ng/g) 1 or less 5 0.00001 ~ 0.00005
MeOH (%)  0.002 or less 15 0.0001 ~ 0.0007
FomE®ENE 90 or less 46 0.01 ~ 9.72
ng/g
%ﬁ%ﬁlﬁéers 100 or less
DEHP) as sum 21 0.00 ~ 3.74
(ng/g)
Microbial Not Detected 0 Not Detected
limit test
AAAAE BFAE 201567 FAFo|
A BAFoR Metste dEsta Ao B
F A TIEdA TEES dE, A, HlA,
JEIE, FIEFE, T2 635 #YEH, E o
TolA AEH=7E 7M. =4 vEhd Bla
(As)= Al =22 4 Uil wjddo] Z 5
A gor JF g AAAE HZRIG E A
7ol 2SS dod F U A dolgt=
A&A R A kA TheAo] doem
2 A #F39 3AAE 10 ppm ]t = HE
st ot JIAFEAE =FA T TEES
AEol HA YAY o}F W FF FFL
UER T
Ak EFo A wMEgES 2,000 ppm, *E
FLUI =T 2000 pglg o FFLPEES
T doy, EFAE FArotelAl ®ol AE-
He e 1yste] stEL o V1EH T
A wWES 20 ppm, ETELHIE 20 uglg

o7 g2 FAZrc} 1008 © AAsA #
g5t ok HAE T WS 15F =4
1 ppm ~ 7 ppm A=HIUIL, ZEFLH | EE=
46F =4 0.01 pglg ~ 9.72 nglg HEH o
B5 38X ol3tE AT FFolqdTh

e o ER(HFEZEHolE, T3
AzggolE, HawAdzegolEd 3=
AFS AL == BA BHA FZHA
F(&7], Bz, 1797 )HY HF 93l
Hlolzxoz HEE & Uth 2
AT ME 21AF A 0.00 ppm ~ 3.74 ppm
AEFHAoY} 2% 100 ppm ©]stE ¢HAIH

HRAa, BARE A - BEA 21T F 4
Tol A=HALeH, o] F 2F o4 A A
29 EFAE SFHCE Ay gE o]

2% 5, FEIANUCHH H=iHBAS A A
&3 AFo] 2%HE, AEIHYHFIEEGo|E
(CPO), ®Wlz4HBA), A2]d4HSSA)e] FAlel A
=9 AFol 1FFoE Ut Asd A
- REAE EF AR oJyl2 1 Ade
(Table 5ol YeRH AT

AAFAE EFANA HENET M =
& A - BEAE W2ABACE FA Y
70 % oA HE=HAL, 5 80 ppm ~
4,000 ppm HFHZ YEelgh w54 5(2018)2
et - BEA] HJAA TN T I ERS
71 Bol AHEshe ZeE Uegen HEE
T% 200 ppm ~ 3,500 ppmOo.= H ZARe} H|
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Table 5. Result of preservative test in wipes and wet tissues

Wet wipes for human body

Wet tissues for restaurant

Maximum Allowed
(ot ﬁ%ﬁ Nof Dfeted ~ Detection Detection No f Diteded ~ Detection Detection
Sanple range(%) rate(%) Saple range(%) rate(%)
CMIT/MIT Do not use - - - 3 0.0017 5.0

MIT Do not use - - - - - -

TCC 0.2 or less - - - - - -

TC Do not use - - - - - -

CB 0.5 or less - - - - - -

CP 0.3 or less - - - - - -

IPBC 1 or less - - - 1 0.002 1.7

CPC 0.08 or less 12 0.001 ~ 24.0 27 0.000 ~ 0.003 45.0

CH 0.05 or less 2 0.002 ~ 4.0 - - -

BAH 1 or less - - - 3 0.02 ~ 0.05 5.0

PE 1 or less - - - 1 0.05 1.7

SA 0.6 or less - - - 1 0.001 1.7

BA 0.5 or less 35 0.01 ~ 70.0 2 0.009 ~ 0.014 3.3

DHA 0.6 or less - - - - - -

SSA 0.5 or less - - - - - -
mPHBA 1 or less 1 0.05 2.0 - - -
ePHBA 0.4 or less - - - - - -
ipPHBA 0.4 or less - - - - - -
pPHBA 0.4 or less - - - - - -
ibPHBA 0.4 or less - - - 5 0.005 ~ 0.009 8.3
bPHBA 0.4 or less - - - - - -
Wiy MEAGEFIS AE, HFE, 4 604 JAEES J1F D FHo wet ¥

Aefrkol A A= de] AEEW FAE FSuA|, debAle, g HARE Slal A2

o] Hojua £} dis Z =31 7140 Ie= B EAESE kA #EH e A

Agse] S4o] Yot WHO 7120 eJ3he o o uehyt

7o) s2HEAA LS 5 mgkg H=olch e AERAY LS BHHE RE/DS A%
]

5

U 543 A8V AU
Fs Wol Fryr] 9 HAg e A¥Es R
st 937} dth(Judson R. 2009).
Aty Z2go)=(CPOE 05 ~ 206

ppm MY E D2EEA AZHIJL, FEIYA
H(CHE 2% 5904 27+ 17 ppm, 26 ppm AZE
A ehil(mPHBA)O|

ppm AEE AT

3. AERAY

AP EFL

o HRAET}

I

1554 503

A} At REAE AMESE] AT 5 ok
oek, A zA S wep AR Aljho]
A%t At - REA A& gt I ALY
of A ARESHAU AEFANHA BE
FHTFEC @3l AHEE ¢ AT EE el
2 ARgA Algte] W A - REA 21F
& AA A= (Table 5)9F 2t

AEHNG A4S B 6055 T 33F 5
Al At - REATE AZSEHIJA, o] F 2F o
Al AEE AL 6F50E AEdEdy F
2o =(CPO9 WAFZZo|AX ol =3
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W Qo 4%
83 AE

Aol =3 SFECMIT/MITE A

2%, 2BAHSA)F olARYubedl
(ibPHBA)& &dste] ARESH AFS 155, Al
dy gty 2o =(CPO2t HldL¢Z(BAH),
o] ~Rdulebdl(ibPHBA)O] FAld HEH A=
A 1FE, AlEyeds 28| =(CPO% Hl
ALZ(BAH), WIZ4HBA)O] FAl HEH AF
o] 135, WALZBAH), WZ4HBA), o]ARE
g2l (ibPHBA)O] Al =" AlFo] 1%5
o= et

AEFRAAG LG EH oA HERNET} 71
e A REAE AEdgds E2gols
(CPOZE HAEY 33FF T 2TFFA 2 ppm ~
28 ppm A=A AEIHFIERGo|E
(CPO= A8 AlEZets FAsI A+ A4kt
Agste] AExHES EFANA FAAEE S
Aoz dex glow FHAAAA o Wol] AL
He A - REA IR T, 1999).

5o 2 olARYuel(ibPHBA)O] 5F =<l
A1 50 ppm ~ 90 ppm HEFHUT HNALFE
(BAH)-& 3F &4 200 ppm ~ 500 ppm #HE
A3, WERAHBAS 2FZA Z+ZE 90 ppm,
140 ppm HEEHS oW, I8l #HEA| o E-&(PE)
490 ppm, o}o] L =3 g x|d X e F}ul o] E(IPBC)
20 ppm, AEAHSA) 8 ppm o2 Z} 1254 HE
HAtk 7HE7] AdAE =do] HAL ARE]
wAEol e HWA| Aol =H WAERE
ZolAolEE=31D EF=(CMIT/MDe] 3F
=4 16.6 ppm ~ 17.4 ppm W E HEZHA
th o] 3FEFS BT AR & TN FAS
Ko A= A 3 JANA A A=W
39 g2 AFo|dY. WAIFZZo|AhX|o}E
iTJr W Z o] x| o}Ee]=(3:1) EFE(CMIT/MIT)

< I, 257wl AR A=se 77 wE
°ﬂ AEel ol ARE & A= AlFol 2l

0.0015 %(15 ppm) S| E &AM 2 4 glo
U, =8 sl Aol wAE At m
o] axolEE=MDE AHE & HAUEs AE
of &sf 0.01 %100 ppm) oI E & = glon},

71eF AF dsiA s AFgol SAFH U
CMITMIT EFEL TEE AFEA] IREF,
A wkg 5 ¥ 7F dthLlundov MD 2012).
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