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[Hi%] #BRIZOECD 7 A F A A B9 4 » (TG439) (ZHEH L, N EA 1% 50% LT, IL-8
HHFRI BN O IL-8 I E I T 2 E G09S WA IHE D ) L g Lz =8 ) — Vi
BEE, B 1 AY78.89 vol%, 2 & 31372 vol%, 4 & 513 769~814 vol%, A6 &7
X 83 vol% Thore. REIPS5FLY ) — VAT, H#EK6 L 7I1X02w/ % ZabAFT Y
Y7V a Y (CHG) & 8K THh o7z R 155 313 pH 60~90, R34 L 513 pH 26~40,
AI 71X pHA55~70 T, A6 D pHIZIFAETH - 7.

[#ER] Pl ErRE, = ) —VHEAORIEL 25 30°88%, 110%, 79%, 1K pH k3
4 £ 5h568% & 61% Tho7z. 02 w/v% CHGEADORIEG6 L 7H721% & 1.8% THIEM:DH » &
HE L7z, IL-8 568, K pH o34 & 5 (183% & 141%) & 02 w/v% CHG &4 A ok 3E
6 (118%) TLEH L7
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LREMAEYOEENRI DR T2 5Y. 72, P
NG L2 ZZ20NAT T LA Z7HMESNT

L B IR 8 A AL R 27 K 27 B R AL 2 F FE R i il 2 50 W i e B -
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5L, PRI FREAETOPTE 225, Bk
PED BRI BT HEME E ROEG I, ok
THRIBEBE M G 913 e D 2\ BIBCE Sl R 18 921,
TULVF 2N, {LFWEPETHHFMEICLD
FIE R RS EIEREEZ 25 2 LIk o> TRIET
%9 B4 UTIE, BEWHEERETHEPEL LR
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) O FE Ak Rz R A D FEAENCAE, I o RS L i
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— 173 —



BRI Vol 38 no. 4, 2023

£1 HRICAVABRT LD LFENBEONE

TILIA—ILEE (vol%) CHG*7 pH HE
1 78.89 L 6.3 ~8.7 l%
2 72 T L 6.5~8.5 %
3 72 TL 6.0 ~9.0 73
4 769 ~81.4 KL 26~ 3.4 P
5 769 ~81.4 L 3.0~4.0 Ll%
6 83 0.2w/v% FERL L 73
7 83 0.2w/v% 55~7.0 %

*CHG : 7BRIAX S T 2700 BRIE

BRI TBY?, FiRtARAORME L REX, K
FIEDREGICEE L TwWb EE 2 5N 5.
KEPIHEFL PR+ ~ ¥ — (Centers for Disease Con-
trol and Prevention : CDC) & [EHRBIFIIBT 5 T8
BEDIZDDOHTA FIA4 2] 12BWT, 60~95 vol%®
Iy )= VORRAEHERELTWLY. BZHONY TG
S TVDZOREICAETH LY. BTNV I—-VF
BHHEOTRSTH ALY ) — VI X BAE~DFE
i, TRE ML, ARG OmENE LA, fMAfEoK

AREOEA, 7I9F 05 R HOEA L Ehd B2,

HADERBEY TR SN TW BB 7V a— VT8
HEIE, HAERTOHBEHLY ) —VIRETH %
76.9~81.4 vol% ® WA 5% . BAE, F3FEIRE MO
BT VI - VFREEETIE, T2vol% Ty ) — L#
D3t b IRIEETH 5 5%, SBATIZEICB W TT RN E D
B E SN TWw b DIiE, 769~814 vol% L o
REZEOBAITH 527>,

F7:, BT Vv a -V FREEERICE, EEELTY
BIVAF T Yy 7V a v (Chlorhexidine  Gluco-
nate : CHG) Ry HFra=w s, K Fr3I—
FERIML-BAZDH 5. WAZFHRE L72HIE T,
02 w/v% CHG &H#ANL, 02 w/velEftX v ¥ a
S AEGHBAR05% R Fra— FEAEHEAIL D D
B GRS 2 dr o 725, — 5T, Y X O E %
HW7ifgecix, 02 w/v% CHG X 05 w/v%li b~ >~
P a= L k0 RIS, 10% RE Fra—
F X0 Mmoo 2 B SN TV B, 1 w/v%
E2w/Nv%D CHGEH LY ) — e 10% RE K g—
FolkiETix, 1w/v% CHG&AHIY ) —VoRlEMk:
PiDEr- e MESINTWDLY, ¥ ) — VRED
FREEORMI X A TIE, 02 w/v% CHG &4 #HA
1202 w/vlE b R I a = A S EA L D DK
PRI VAS, RO ) — X 0 s 2 -
TEMBEENTVBE?Y, /2 WE/) v ryNag—7F
AWK T DRI R - 72K pH O 7 Vv a— v
FREHEPER CTH SN TEY, pH O#EWIIHE
KGRI E L2 W EHE ST W 5EH>Y,

B EANORITEVE T S 22 % o T v,

FEHGEHEH L, BTV a— LV FREEEORA IS
X o TRF AR IZZADS 2 VIC S b 5§,
BN APIEE TREHEICI2DbDEEZ LT L8
HAHY. LarL, Wk faEEsd Ly —HLi
VB R L, e & OB E & & D ICRAE
L72BENLZRINROZ ETH Y, FRIFEREOFRE & KB
RIS 2%, LAt T, HEARWE W) 2 LA,
R IO L R B TH L E V) T ETERWV. §
TIRREZRILTOLEEICT VI —VEENTS L,
HBUE T EORERSHES S ND. T2, HERE
AELTwRE, EEWEIBIESNR T R I LhD,
Bz JE 3 DA T R & 5 2 T AN E O FE A b I
HEIEBHI L% DY, FRNAOYGER, EH#REHED
FIREETH 2 LET AR R EPRBEINTS
02 FARM A T B 1T b TR B o K R )
BT ERBINEFHTH L. F2C, AWgETlE, =
y 7 —VHHIOBH L HEESRMS WA, B X
OV pH O 8FH| %, 3 RICHLIE € 7V & FI v 72 K2 R 3
PERBRIC X 0 el L 72,

il &

1. & #

1) AE

AR TR, =¥ 7 — VHAIOEX T VI —VFHH
F A, HEEDPTWIN S 75K &K pH o 8K &tk
T 52D, THEOLY ) — LV X—Z2DERT7 IV a—
VTR EEERIEE L (F1).

KO T ¥ 7 — VIEEEIL, KB 1 37889 vol% D
BH], RI2 L 31FT Y ) — VIR 72 vol % L
H, A F4E512769~814 vol%d |, K6 L7
13 83 vol% D BHI TIREED R D V.

HEEORME, #AFE6 & 723100 mL #1112 CHG 0.2
g BRI E N 02 w/v% CHG BAIT, 3125513
Iy ) — VHROBEXT VI - VFRE#HETH L.

pHIZDW T, KIE 155 31k pHA6.0~9.0 D
o7 VA ) oA, K34 L 513 pH A726 »
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SUTBEERATEREH
SRR > — b =

RTINS LEEE L T

H1 3RTEBEETIVOBE
EE e bR ALHITE A & MM 5T S TR - BRI S e R
v M REETFIVT, BEEAEEOLKE 2 S FkiE, GE, f
BEAT 5.

540 OB LBEBEOBAITH L. 02 w/v% CHG
AN ORI 7 12 pH H355~7.0 OF D & GFERME D B
THY, K6 pHFEAETH - 7.

2) SRETEBETINEEBMBLIUBEFX Y b

3 RICKLE E 7 Vi, Epiderm™ EPI-200, ver.3.0 (Mat-
Tek Corporation, #iEw > F#33744) =fiH L7 (X

1). MEFFEE 13 EPI-100-NMM-SIT (MatTek Corporation,

#iEw v M#091819TVKC), 7 v & A KX, MTT-
100 (MatTek Corporation, #i&w » b #091319TVKA)
%, FNZFN MatTek#t (% F2—tvy M, 7v

Yag v R) AolEALZ. L7z ELISA & v Mg,

Human IL-8/CXCL8 DuoSet ELISA (R&D Systems,
Inc, #3% 0 v b #P239202) & DuoSet Ancillary Reagent
kit 2 (R&D Systems, Inc, #iEva v - #P249476) T,
R&D Systems #: (3 2V &M, IATEYR) o
AL7Z.

2. HkaEtER

M ERBR S — e IR N H AR ST & v 7 —~ZRET
LT L 7.

1) BISE

I & 2 EHIIEAND A b L ADFBLRRET S 72
OWEERZFEE L. 7y A% 37C (R L, 6
Tz VT L= MNIEEETFTVE 09I mLIEMR L, 37C,
5%C0., EEE95% T 1R E LA 20k, iz
WEIL, ZREhO7 2 VIZH® 725 mL OEEET IV
HMEFFREHLZ BN L, M4t C—MEE L 7.

2) BR7IL - ILFIHEENER

RRERE, BFW IR (Organisation for Eco-
nomic Co-operation and Development : OECD) 7 X b
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HA RFA4 2O in vitro B ERIEAVEREE (TG439) o7
O NIV ZHEP L CER LY. e T VoK%
BOom/hme LT5uL o7 Vv a— ViR aGsE %
WML7z. OO0 mRICOE, 3y T VEEL.
WHEIRIE, TV I VSIS S T THEEET,
MRk ORI 2 s/, EHB o FREEITVIR
DU T B7280, HEEORIMI1I BHHAD 12 ML,
Bathorf U AL & L7z, (HEElmwHZ O HHEE L,
SHBE 4 ABIIHEHERORINE LR L 725 - 7.

3) EER

HBERMBGH LY LR LE, 7HEIChzo TR
ZEL L7z BEEEA RS EDE (Enzyme-Linked
Immunosolvent Assay : ELISA) #:12 X % IL-8 llED
72D ORi ML - 80C R THUEGIRIE L 72,

4) MTT %

7 10 H ORI, K E T VIZ 1 mg/mL @ MTT
( 3- { 45-di-methylthiazol-2-yl ) -2,5-diphenyltetrazolium
bromide) A AHIML, 3R 2 L Cdeta L /2.

5) skt

BMETVOREEREZMYML, 4V 7as8)—
Vo (B bS At 2z, WOREZME L7z (W
SEW R 570 nm, XK : 650 nm). ARLAERHIL,
BHARDWEIGEE % MR B OWEE o F39 Tl L T
HL7.

6) IL-8 DBEITE & FKI\K

IL-8 A ELISA #CilllE L7z IL-8 SEH =L,
FHi o o IL-8 & % BEtExt oo IL-8 TR L THM L
7z

3. A&

Bl + R TR L7z, OECD TG439 124
W, MR EAEERAT50% LU oA S v & e
L72%, IL-8 DFBIHIC X 2 f B E O R,  BaPExt g
D IL-8 FEB I3 2 H G Em G, fEEd » &
HE L7z, MEHENMENE, — o E ST 217 - 72
12 Dunnett's test 17> 7. #EMAENTIZ SAS version
94 (SAS Institute, North Carolina, *kE) ZH\w, £
FEAKUEIZ 5% & L7

b 3
1. BX7 NV I- IV FHEESEERROMERERE
(X 2)

MTT 7 v A I X X7 v a— LV FRiH#GE T &
DI EA =R (+ BRuE R ) 1, 338 1 27 88.0+9.9%,
3 2 571098 +3.3%, AHE 372779.0+£158%, #kH 4
68.3+£9.3%, AI527612+123% Th o7z, HAI6 DS
21£01%, #KHT772318+03°T, MDY L HE L
70 RIEES D LHE SR 6 LI T IE, 02 w/
v% CHG A KT Y /7 — ViEIE 83 vol%TH - 7.
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B4R (% of control)

N
[ B D o] o
o o o o o o
-
'
H
H
‘ . —
H
9 H

2 BA7II-IFIEESEEMRERESE
MR AAFERIZ 50% MU T 2 0#tkd p & L, R34-5-6- 7138
IR OMIL LR L FREZ ROz (p<0.05)
R 1 7889vol% TV I — VTR R 2 - 31 T2v0l% TV
I — )VFRHHRE  RI4 -5 B SEE®BEO 7V 2 — VR
B REE-T 02w/ V% 2 ONANF T I SN VEEEEGH TV
I — VRN B

=sEr =PsHE7 =PksHE7
AL A2 A3
350 350 350
300 300 300
g g = z=
200 I 200 W 200
® w0 10 [ . '|'
g 3 ]
L Y T T { _I
” 1/1/ 3 » I/I_—-}\I - l\
o ° o
1858 288 3EBE sBE 158 2E8 sE8 sEB 158 268 3B8 sER
EEEE AR R
=P sEr =457 =PsE =1sE7
ALEE4 LS e A7
350 350 350 350
300 300 300 300
5 =0 = 250 250 = 250
j& 200 B 20 £ 200 f 200
" 4 i z
4,!, 150 % 150 s a‘;\ 150
LI Y Ty 2 P —3
so I- 50 o s0 1\1\*\’
o o o o
1E8 2E8 3EE sBE 1EE 268 3E8 sEE - 1B 2E5 3EE sEE 1E8 2BE sBE sB8
HEHE AR HEHE HEEAE

3 BAT7INIA-IFRESENOD IL-8 HIHRFEOHTE

KA, BEPERIRICHS B IL-S A DE G 2RI T &1 3MIKD T L B TRT.
A1 7889v0l% TV T — VTG I R 2 -3 T2v01% TN T — VR E R4 -5 S LB TV I — VRN
WREE -7 02w/v% T EAANF I I N VSR T V3 — VTR

B & ol Tid, #3456, 7TIIMIRASF
BPARIED» 572 (p < 005).
2. BTV - FHEESEZHEO ILSEE (X
3)

HqHloH b 1 HETRO b

A1 2, 3 7T, ABIRTICEEEO LR %
BOpipolz. AHEL4L 61X, THEIL EA L &
#5113, SHE»SL ES L7 IL3DFEBE AL TO

Btk BRI K35 TIL-8 DRBIEOHER ZE 3 1TRT. HEUZIE, —E0fize L diho7z.
IL-8 O35 (kM) 1, 38 1 2970.3% (113.0),
KB 2 7)554.8% (89.6), 3 25894% (126.7), kI % =
4 5H%183.0% (3356), X #5771409% (271.3), ik 6 AW T, 3SKITEEETF V2 T, 7HEOE

A3117.7% (195.8), #KIET 2379.8% (1988%) Td - 7=.
IL-8 X, v pH O#FIE, 02 w/v% CHG &H

ATV — VTR #EEIC X 2 BRI 2 MRE L7203
RICELEE TV, B2fg 2 MRy 2 Ml 2 5538 L TR
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LZZANTEEETIVCTH Y, ISR T 5355 O #H Mk
BBV EOFHEIC VSN D, A, Bz o
filitci, Mg E IL8 FHEE W TiET Lz %
8§ oML, WP F 723 bR X Y, Fi
D IS E D5 S, MIBAAFRZET TIE PR &
MR LRV ENLT, A M hH A VDN T
X =N — L HAEDETEHIIT 52 0 E LY. Co-
quette 51, RIELDOFREEL LT IL-1o, IL-8 %
L*®, Gaviria b2k % &, IL-lo iHIEWE I & Y A
TRRRIVREND Z 00, BB OEEICIE L6
EIL8AHEL TWAY, ST, #BX7va—
VFREFEORWMEOFEAHNTH S 2 &0 b, %
FEFRIE & L CHIRRIRIE oA L s 3 IL-8 & v
7':38>.

VR B i R 2 UL, R RSB L A2 R L
Lo TEREOMLI RIS, FEHIA VOREED
FHEINLEEZLNTBY, ZoMIIdREMLOZ
B e MBAE R, B o N 7R AR S & AT
A0 KWFgE T, 3K 6 &R 7 THlR AR O
VRO LNT=Z 05, 02w/v% CHG Z&4 L7283
vol% T %/ — VEFNIRIE LD 5 & E 2 b7z, IL-
Ik 4, RIS, R 6 THRUPEP LA L. R4
LR FES 13 pH & MR ICHT AL L 72 76.9~81.4 vol%.T. ¥

J—=NVEHITHY, INLEREErH L EHEZ LN

L7255 T, #BRT7 N3 — VRIREHEIC L 2 Ml
PEIZIE, CHG i, v pH, =%/ — ViDL 5
T LR D S,

1. 70IAXD D F a0 BE & REREME
AKifsecid, CHGEHA 7 VI —VEHIE, =% /) —
VOROBH LY b MBALFEIME 272, T, 3
WILEFET NV EHWZIUARS oS L —H3 5", #
K7V 3=V FHREER MO H R AR S L7z 3]
ZIE, RS B 2 E DR STV AY. AR
B2 N B2 DI I RBHRATA K54 2020 128w
T, CHG (3 #flpz 2 FHHER IR TONTE
DY, CHG &ARAOMI GRS T LAZERE L
T CHG D#EENEZ N5,

CHG (Z & 2% W 3k 45 fol B2 ¥ 98 D FE 2 1386 T d % A3,

5 L7 B I 9 5 & B RLGE UG 2 22 L 57,
N Y TREBELIET Y FORM T, ALBEREEE O
EzBol b3 TB Y, MEREZA L) v ¥
7 UTARGB RN T, IR 2 £ ) KLBE & FEIE AN
B, WEFWEM LD BEAEIES 27, L72ho T
FEHE DR KR BRD D B L, CHG & A BAC
LMD, L ViR B WREED D 5.

2. pH & RERI#E

B O FALHIIGZ (I AF P ERDAFAE L, HHER A & DR

THASNIHEEBZEICL > TRILA LA EL S &,

B EGEEE Vol 38 no. 4, 2023

P EREE A 2 5 5 IL-8 # 03 5. MILA ML 2
BREL Y, GFRERASEE AL 5 & MRSt A
L5.

ANTVATT A%z pH DEWIZ L ATV
I— VFRNFHEOEETIX, pH 29~35 OO R
%1 & pH 6.3~64 OBHANT X R AKS#EBE (Transe-
pidermal water loss : TEWL) & KSR AED
{, WIRMRIED RO R olz b W SN TwaY, F
7o, BRI ARG L U2z R & T & B MR
AT, FEOHKEIHE SN TWSY. pH OfElc
H#o9, BTV a -V FENEELEH T Ltk
W pH 2MET 5525, KIGZEBREIRS v &2 EER
HBENTW LS WA pHIZ L 5 ~OEENH
BOIEHIEE ZRRE, FRHLMIIEN TRV,

Zrlal, TL-8 DRBH A LN-5R3 4 L35 T, M
JUAEAFOKFIIEO LN d o7 Lzdi-> T, K pH
DX T Vv a— VFIRHE#HE T, BIEE VI LFENRE
F ORI X 5 IL8 EADF LN H 72 0D, HM
JaEfr DT 27 SR TIZEDORLA ML A4 L
GhpolbtEZZoN5, ZoOfENS, BRXTVa—N
FIEHIRE O pH IITHED D 5 L H 2 5N 5B D5,
FEBITEHICRIEZ L L 2 00 STl wn

3. I&/—IVDOEEEEBRBM

AWFFEIT BT Bl A3 & IL8 BHFEORHRE1 S,
Iy ) — VHR OB T v 3 — )V TR # TR 2
BwekEzohi., 72, 02w/v% CHG &4 L7283
vol%x % / — VEFN IS H Y, =¥ ) — ViR
JiE DS S SR LC BIH L T B R SRR X 7.

Iy — VIRENE L % 5 L MR RIIRE O Bt As F
ALY, TREHIEEHE 2556 < 72 2%, M BIEE % fi
Bz s e, RERARFTEPETTLIE25Y, =
7 ) — VIEENEWEA, TEWL 2L, Aok
SRPETTBEEZEZ LN L7,

WHN S, EERAZNS L L T30~80% O ¥
=% 10% MR TEA L, BENEL 2512291 T,
R OKBEOHBZ R SRz ML TwaY, Tz,
Houben &%, L% / — VEFIOREE A, 70%, 75%, 80%
THEEL, BENEL 2512 LR OB ML 72 &
WELTWAEY, Lo T, =¥ /7 = VIZBEEIMW
FAS, RN E ZEZ 55,

4, BX7II-ILFHRESELEFRO

AKWFZETlE, =¥ 7 —VHFOESX 7V a3 — LT
HHIL B HLEAR NS EA S & o Fz. RE
WO T ZIB RN T 529, =8 ¥ MR
FUEY YR EDOTRMCE Y, TEWL R AREKGEA
DB SN, FBERBE 2 EORERIIT L &
52 ST FOREICBNT, FL 02 w/v% CHG
EHBHTH - T, B X > TR HE O HBLIR
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WHBERZ S Tz HMELTWDEY. F72, BRI
DAL LT, REEREIZBWTIX, 75 vol%& 90 vol%

DIy )= )VEFITH > THIINEREILEZR S (Euro-
pean Committee for Standardization : CEN) D&M
ARG 72 S R WK, )y Ru—T 7 [ VA
NORRDDIT VS 4 FF OB 7 0V T — )V FHH
HEOHH, 2HHAKELMEREMEZ 2/ (Food and
Drug Administration : FDA) ®OILHEZ2 S eh oz
EDOWEDND B, BAFHHEHBRIIBIT 2 EEDNO

Wz, #HCL->TRRZLZVWDWELEL Y ETH S,

Lk#of,@ﬁ?»ﬂ—W$%ﬁﬁ$@,%ﬁ@ﬂﬁ
EIHIWTT A B DH S,

I E J — VIREEDMK W & B2 R 2SR ] R ATR
eI N7zhs, T 7 —ViE, REFELZBI1EE, U1
W ARNTEALE TOREB S EME T 27, 7V 3 —VIdKH
BWEF R EHPEE LIS R BT ENBY, CDC
£ 60~95% D7 VI — &G HBEATREHEO M
ZHEIEL T AHY, Edmonds & i, m~%ﬂm%®l9
J = VEH] 12 FEEIC O W T, R & BRI AR AN
ZRDRPo7EMELTWEY, Laho T, KigE
DLE ) = HEXT V3=V FREHEOG R
Bah 2 DB, BT KR E
= VEFIOMTL, BRICBWTAHTHS LE X
Lhb.

AWFEIZIE, WL OPORAEN D L. FERITIE 3KIT
&E%?w%mmt ZD, EBEOL FOEFTO

FERZ TR L TWRWiieEdrdH 5. LarLl, =¥

J = VEAiEO TEWL ZBEREMICHB T 21350 & A
RKEL, EREORENRHINTVEY, 3RITKE
EFIVIE, b MIEEHWTB Y, B9 E gL T
MR, vy MHOEME—THLZ b, HH
OB WERBMEREZSLZ L TEEEZ DL, T,
%E@ﬁ%@#wk@%mwt.%iwgw X % %A
FEOBEDO K E S OEWL, FRNIEEL G- 2 AT HE
Wd 5%, EERICFRNEZAELZ20E 9 2OV TI,
M EMNG L LRE P LETH 505, A0 RIE
t FOEETOMBRETIT S LTHATHLEE R 5.

X
iy

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

=
aff

SRICHEEET N & H W7 v o — )V T #HSE
THICBWT, %/ = VHAIOEKX T VI -V Tl
L, WO RIS A > 72, pH 2K %E L
73TV 3 — VRIS ISR E ORI D - 7.
02 w/v% CHG &4 7 )V 3 — )V IR 1 0 3 A
Hotzds, CHGOA % BT, MoREI Y bFHVL Y
J = VB LR . BT va—- VT
BB, REAMNEMEShTBY, #BEITLICR
EHNCHIMT 5 2 EHULETHB.

]

14)

15)

16)

17)
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FFERBCHRE  ARICHT 2HHE, T VERIAHTD
MR X D SEhE L 72 AFFE TRl e LT L 72
VFREERIE T VERKSSHOBESE IR TV L, FEIL
TIVERR S &) BRHERZZH L TwD

BT va—
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Abstract

[Background] The selection of alcohol-based hand sanitizers that cause minimal skin irritation
is essential for the prevention of dryness and other skin problems in healthcare professionals. We
used a three-dimensional (3D) skin model to perform skin irritation testing and to compare the
results among seven alcohol-based hand sanitizers (class 3 OTC pharmaceuticals).

[Methods] The tests were conducted based on the OECD test guidelines (TG439). Cell viability
was determined to be less than 50%, and IL-8 expression rates were determined to be irritating
if they were a higher percentage than those of the negative controls. Ethanol concentrations
were 78.89 vol% for reagent 1, 72 vol% for reagents 2 and 3, 76.9-81.4 vol% for reagents 4 and 5,
and 83 vol% for reagents 6 and 7. Reagents 1-5 were ethanol-only, alcohol-based skin sanitizers,
whereas reagents 6 and 7 were 0.2 w/v% chlorhexidine gluconate (CHG)-containing skin sanitiz-
ers containing alcohol. Reagents 1-3 had a pH range of 6.0-9.0, reagents 4 and 5 had a pH range
of 2.6-4.0, and reagent 7 had a pH range of 5.5-7.0. The pH of reagent 6 was not disclosed.

[Results] The mean cell viability was 88%, 110%, and 79% for the ethanol-only formulations of
reagents 1-3, and 68% and 61% for the two low-pH formulations of reagents 4 and 5.

The mean cell viability was 2.1% and 1.8% for the two formulations with 0.2 w/v% CHG, com-
prising reagents 6 and 7, and was determined, therefore, to be irritative.

Increased IL-8 expression was observed with both the low-pH formulations of reagents 4 and 5
(183% and 141%) and with reagent 6 (118%), one of the two 0.2 w/v% CHG-containing formula-
tions.

[Conclusions] Skin irritation testing using a 3D skin model showed that ethanol-only, alcohol-
based skin sanitizers were the least irritative to the skin.

Key words: alcohol-based hand rub, skin irritation, ethanol concentration, 3D human skin model
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