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PERRBS C ORGP & LT, FRMEPBRERIO
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ERER N, PR AR O
FICB T 2k (RER)

B2 Lo LEFE, B mioBlims o F2EE)

SRR ST 2 IH R IC 1
AN VB Ak D LR
IC X BRI & Z T T PRI

Wz e IREREIC X 2 BB KRR S TE T
Vw5, R,
PR OHRFEDEEIE I N T 5, (LFEWES Z DIRGVID
AT % 7 DERRNICEE S N BT kD
AL 7y avTh bR IBIEER (Organisation for

RN ClE 2013 SEICE Y EER DM T b 72k

Economic Co-operation and Development: OECD) 7 A F

LML, RO, RS, REE A4 R 240 00 B R SRT 100h 7 7Y —
HiyicHmm & LTed3nTw 20 0b H 5, LI TEYEBIC DD 2 NERBERINE S T 555, H
LB ARRZZT BT, PRIEMHEERIC, & M icx SREY 25k 0 % CFAET 5. HATYH, 2020
T2 %R MR T 2 72 I EBREIY % Ao 7o a2z kiR R TEIY O 28 I OVE RIS B 3 5 Sh &2 M A I HEE
DFEZE S 5 Th, StkE, marksE., 180k, T2 720 DHRN LIRS Vi, AR R B IR D B
AT Z DDA EICBE T 2 B R 2 e T 2 008803 HEF 2 CTdh % 3R (Reduction, Replacement, Refinement)
®1 OECDFRMAARTA Y ? ICNBES N TWIERBRAEE
HT sl WEFR - HAGERFR, FRH S T 2 aklik
i IS Fe AR
TG430 in vitro Skin Corrosion: Transcutaneous Electrical Resistance Test Method —#%5Z 8 5UKALiRER (TER)
(TER)
TG431 in vitro Skin Corrosion: Reconstructed Human Epidermis (RHE) test RHE (T4 &  FZJ§ € 7 /L), LabCyte EPI-
method MODEL24
,,,,,, TG435 _ CORROSITEX Skin Corrosivity Test  WBoSU 75Uk, ORROSITEX L
B R i
TG439 in vitro Reconstructed Human Epidermis (RhE) Test methods, EpiDerm, EpiDerm, EPISKIN, SkinEthic, LabCyte EPI-
oo EPISKIN, SkinEthic, LabCyte EPI-Model Model
Pl
TG432 3T3 NRU Phototoxicity Test 3T3 NRU %
TG495 Ros (Reactive Oxygen Species) Assay for Photoreactivity ROS %
TG498 In vitro Phototoxicity: Reconstructed Human Epidermis Phototoxicity test FH#EHE b b 2 BB AR IERRER (RhE PT) 15
oooooomethd
Iy QREN
TG437 Bovine Corneal Opacity and Permeability (BCOP) Test Method RO RE B Xk EEkiEE (BCOP)
TG438 Isolated Chicken Eye (ICE) Test Method =7 b UG HIRER 2 v 7 IR ) gk Sl ik
(ICE #)
TG460 Fluorescein Leakage (FL) Test Method 7N LA RS (FL %K)
TG491 Short Time Exposure In Vitro Test Method for Identifying i) Chemicals STE %
Inducing Serious Eye Damage and ii) Chemicals Not Requiring
Classification for Eye Irritation or Serious Eye Damage
TG492 Reconstructed human Cornea-like Epithelium (RhCE) test method for HEAE RIEGE M E FHFFREE £+ AR k
identifying chemicals not requiring classification and labelling for eye [ (RhCE) #tlif, & b M€ 7 )L EpiOcular,
irritation or serious eye damage SkinEthics, LabCyte Cornea-model24 EIT
TG494 Vitrigel-Eye Irritancy Test Method for Identifying Chemicals Not Requiring  Vitrigel ® - EIT (Eye Irritancy Test) %
Classification and Labelling for Eye Irritation or Serious Eye Damage
TG496 in vitro Macromolecular Test Method for Identifying Chemicals Inducing <7 BEL ¥ 2 7k
Serious Eye Damage and Chemicals Not Requiring Classification for Eye
. lmitation or Serious Bye Damage
B AR MRS
TG442C  in chemico Skin Sensitization, Direct Peptide Reactivity Assay (DPRA) DPRA % (R7F Fif 56‘/[@.5?%)
TG442D  In Vitro Skin Sensitization, ARE-Nrf2 Luciferase Test Method LAl fakk L R — % — % (Keratino Sens % &
Lu Sens %)
TG442E  in vitro Skin Sensitization in vitro B J§ & {1 1 3B (h-CLAT, U-SENS.
IL-8 Luc Assay)
Guideline  Defined Approaches for Skin Sensitization BRI OEE /750 (DA)
497
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TG428

Skin Absorption: iz vitro Method

W S LA 7 ) —=v 7

in vitro B Gz ERER L

TG455 Performance-Based Test Guideline for Stably Transfected {LFWEDZ A tus v 7 3= MO Z HIY
Transactivation In vitro Assays to Detect Estrogen Receptor & L7z, ZEWIWEBAINIZE P A P us v ZE
Agonists Test & - aDIRGAEEALERER. (ER-STTA(agonist) (antagonist) .

BG1Luc ERTA %)

TG456 H295R Steroidogenesis Assay H295R Mg A 71 A FAEGHE

TG457 BGI1Luc Estrogen Receptor Transactivation Test Method for BGIlLuc ER TA 7% (E P 2 b u /' v ZAEKARIC KL %
Identifying Estrogen Receptor Agonists and Antagonists TEEEAL - SEPUERYE 2§ % BG1Luc ER TA 75)

TG493 Performance-Based Test Guideline for Human Recombinant CERI In Vitro Estrogen Receptor Binding Assay
Estrogen Receptor (hrER) iz vitro Assays to Detect Chemicals
with ER Binding Affinity

TG458 Stably Transfected Human Androgen Receptor Transcriptional & F 7> Fu’7 Y (AR) ZAMRLEN 7V A7 27 b
Activation Assay for Detection of Androgenic Agonist and BAGJGMEFRER (AR-EcoScreen)

e AAAgONISt Activity of Chemicals e,
bl U

TG471 Bacterial Reverse Mutation Test I % FH V> 2 1 me IR 2 Bl

TG473 In vitro Mammalian Chromosome Aberration Test FFLHHRT M 2 T 5 G i BE TR

TG476 In vitro Mammalian Cell Gene Mutation Test ZFLHRT MG 2 T 5 220848 B

TG487 In vitro Micronucleus Test ZFLHRINE &2 > 72 dn vitro NS EAER

TG490 In Vitro Mammalian Cell Gene Mutation Tests Using the in vitro 7 3 ¥ v ¥ F — BB I & 2 Wi ALB A IEE

_____ ThymidineKinaseGene  fArsdse
TR AR
GD214 Syrian Hamster Embryo (SHE) Cell Transformation Assay: SHE %

Guidance Document

FeDIIMEAR D ) —= v T

GD231 in vitro Bhas 42 Cell Transformation Assay

DRI IO K NAEDHBLE S, BRI T 3
e L T E T3, ZHETlo, Bz v
7oA OMBEARE BT 2 MET & LTl b e
flelZe il 2o iest ¥ e b AGlE B oS B IE o filfaik %
b= fa ) G I hcws, Lo, WiERodk
BT 2 RO E & L CEALE T w3 R R

<\ in vitro R T ORI I S Z w3 2
& Ty ML VTR AR IS 2 B T EHAES 1L
%,

B2 A AR o> 2R M R 2 o> BFA < {6 & 4 2 Ml e A A2 3
V. Ml NG & B 2 ELISA Z w78 v
237 BMIE © % PCR %2 M\ 72 RNA D%E R, #llfdo kg
JHAE ) Z 48P & U CHEMEEBIZIC X D a o = —Hz 5l
T2 an=—JBRk Y, BURERA AR TR L 72T
SV VRO DNA I AFE T v FL—v 3
VAV —ETERT IV EERT ST I VLD
AAGE T EICF IS L AT o ik EREEEN: &
FIH U CHROBEERIE IS & b Mgz 51§ 2 WST 55
MTT Y S22 TffbhiTwd, LaL, ZhoD

SR e 2 E TOME TIERRE RS %
HWTE D, ZMEARREI O ik 2 FE 06 U 72356
A

AWFETld. FEBREHYORE & LTREEMIEE Hv 2
FRBER DRENZ I )V 72 FERE 2 et & LT 4 FBEHORS
FAIICN 2 3 FOEFR R AR, 3 MOIRKHEN
MBS ) —VOMAFFROE 2R T 5 2
EC. HWEHEOBERBROBELZRILT L E L,
SRR A 35 2 BRI C & 2 SRR iR 3R
FKIEIR & —MRIIC ) < R S T 5 R b
V7 BOKVATR & MEERTE T & U 7 LK %2 v, Bk
HWEER S LA SNTw R S vavigrzal~ds
O VKB, HALR VAL a = AOKIER. Ry ¥
b= LOKIER E 7o, BB ORI 1, TR
[P % 97, iR CRIEREMF o n s HikE LT
FEILF R AE & A o K FE SR 2 A L 22
MTT % & OECD 7 A F 74 FZ 4 ~ (OECD TG 432)
DR Y CAEMIE O Bl Vv 541 Twv» B NR
W o, RO R E L 72 AR O S
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21 & #®

R #EMEIE. Chang conjunctiva il (& b A H
. Wong-Kilbourne derivative of Chang conjunctival cell
line. AHARBAERAH), HeLa il (& & 5 %%
ok, A E#EUT X D 4r45). Human Dermal Fibroblast
MR (e b B2 RS K HE2F M BT, Cell Systems). FRSK il
B (7 v b EEHK, JCRB000S) %\ 7z, B,
Chang conjunctiva ffll ftl 1< 1 199 ¥5 4 (H 7K 8L 2
#L) 12 10% Fetal bovine serum (FBS. NICHIREI) % if
flL. HeLa #Hlili I Eagle’s minimal essential medium %%
# (E-MEM, H/KBEHR R A2 4E) 1 10%FBS 2% L H.
D. Fibroblast #fll}ii & FRSK #lf#ic &4~ v 2 MEM (H
KRR A L) 12 10%FBS 23 L CEM L 7.
AR, TIROIETE RN AR T H 2 g RIER
HEEMAEI (70 —% 2 S®. AR 150 ~
260 ppm, HRASI 7V —F S83E) LMEHIY ) —
v (HASERTMER TS 7 —)L " 76.9 ~ 81.4 vV%.
7 AL ARDEER S H) 2V

Z Do AER L L TRIERER S B Y 7 LKIER I
KRR b U T A (ADEHISE T3S t) 2
5, HUEFRIET Y D7 LKA, MERRE UYL
I (Sigma-Aldrich) 2°6., Zlaviigrai~xs
VIKTERIE 20% 7V a vy o~y Y VKR (B
L7 4V ARG SA) o R vy ra =z
7 LIKIEREELR L a = LRI (F A T4 T A
IHRASH) o, HbRY ¥ b =7 LKA IR
Y b2 AR (ORI ERAS L) 226, Mil-
1iQ 7KC 100 ppm IZFHH%E L TH w72,

2.2 FH@EAE

HAErk 2 FER A, 2 DRy~ 7L & i
., MIT & L O NR I & b il #38E & oMl
frRz RO, UTICEHTZRT,

221 MIT %

967 =)V L—FDEY = )VITHK 104 cells/100 pL
D% 100 pL F7OER L. CO, 4 ¥ F 2 R —% —
(CO, HEFE 5%, 37°C) WT2HMKE L, Sy

a V) vigEiEE AN (Dulbecco's Phosphate Buffered
Saline(PBS(-)) TIHAEDAIRINZ MR L. HFhT#E
L =M DFFED 7 2 )i 10 pL $OWM L, CO, £ v
FaR—F—NT2 HEEEE L 72, WHEERORMKIREL R
IR DIRIED 0.09 £% & 7 % 5 5 mg/mL O MTT (SIGMA)
257 VI 10 uL B0 L T4 CO, 4 v F 2 R —
7 —NTHFE L 7284, 0.04MIEIR— 4 708 ) — LK
W 100 uL AL Ty ATHE L 2 BEAME O Ve % ViR L
oo 94707 L—bY—F— (N4 A - FYFIRT
b Y — At iMark) CTHTRIERE % 630 nm & L T
570 nm DWIEEE (Abs gum) % HIE L 72,

222 NR&E

MTT i & AR I HlAE %2 B B 22 L 72 #%. PBS(-) T
RN ZER L 7263 S 2, FTED 7 =)L IZ 10 uL
FTOWRML, CO, A ¥ F 2= —NT2 HEREL
Too HEEHED RAIREIZIRINIG DL D 0.09 5 & 7% 5,
500 pg/mL D=2 — b 7Ly F (RDEHSE TR L
) KB ZST 2 VIS 10 pL A, 3 BERTRGE L 72,
PBS(-) THit L. 1% D AL o7 & (RO TS
BRAH) 268 1% vV AT AT R (ROGH%E
LA St) TISREEL 72, PBS (-) THEHE.
50% L%/ — )V — 1% BEERHE <Hilit L. 540 nm QWG
FE (Abs gomum) 2 A 70 7L — b Y —F—THIEL 72,

223 Ml EAEROHE

MTT 58 L O'NRIETHR 6172 Abs gapm & 2 ¥ b
0 —) Lt LTPBS(-) Z M OWIEEE (Abs um)
ZAWT, 1ic kb ARG oMl R (%) %
L7,

%Eﬂﬂﬁﬁiﬁf{i (%) =Abs SEFHILER / Abs Z‘\‘MEX 100 (j:t 1)

3. & R
3.1 IERFHEBRMFEAROMEESRE

Al 3 OERRE#HE L 2N Z I L 2D
AR 2R 1 IR T

TSI R SRR KA £ 72 | MR R )
LRIBEZEEE2 L, WTFNOWNHER L IREIC LS
T TRCoMMEIC B T AEMEEOFHE T X 5
FHIMEAEERIXIFIE 100% TH-o 7% (¥ 1(a)~(d) . i
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@ : Chang conjunctiva cells, B : HeLa cells, 4 : Human Dermal Fibroblast cells, A : FRSK cells

FWT bV LKERZEA S5 & FRSK il Tlx
A OWLIC X & FHIEEAHRILIZIE 100% TH - 7
DIZ X L, Chang conjunctiva #ffl ltl, HeLa #H itl, Human
Dermal Fibroblast il }dClx. KD 100 ppm (A&
9 ppm) ZAEAH S 5 & EMBE O FEM /75 X & 3
AR 40% DUNISIEA Lz (R 1(e). (D)o

3.2 {BEXKEHEFEEREBEOMBERS

A 3 FEOoKEEH#R 2 Z N Z N EH S 75
DOfEFEEZR 2 127 T,

MTT &2 w5 & LR V)L a =7 ZKIERAE
FARFICIX, 100 AL T OBRE T TR CofMiigics
WA AEER I 82% ML ETH - 72D, 10 ppm (&
I 0.9 ppm)  BL_E 0 3 UM 2R 72 313 10% A i

Exo7: (M2@a). NRIEZAVS &L 001 ppm (FRf%
FE 0.0009 ppm) T lE§ T DM T M A R IE
90% CTdH - 725 0.1 ppm (FAEHEE 0.009 ppm) B LD
TP CHI ARSI L 72, 2 BRI Mo E
WX DEZ D 10 ppm (RAIREE 0.9 ppm) Tl HeLa
JEix 16%. Chang conjunctiva flllfel Tl 12%. FRSK e
T 6% Eo7 (K2b)).

FAERY ¥ b= WKEREFEHASE 2 L, 0.1 ppm
(AR L 0.009 ppm)  BAT 0 3 BE ¢ 1 Al B B o 5 Aifli
JIEIC X o THIAEEIL 85% ML ETH 572, 10 ppm
(ASIREE 0.9 ppm) DL EOBEETIE, NRIEX DRk 7
Human Dermal Fibroblast il D MIIEA: fE# % Fr & . 2B
N D FH 55 12 X & TR RIE 35% AT Th -
72 (K 2(c)(d)) o
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wv w
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4
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2 2
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Concentration (ppm) Concentration (ppm)
K2 {EKEBEED4BOMAEICKT S MTTIE (a, ¢, e) BEKNRIE (b, d, f) TROMEBAEFEE
(a), (b): AL UL a =7 KKIEH
(0), (d): b~ > ¥k =7 LKA
(e), (N: 7N a vy an~x P v RKIEHR
@ : Chang conjunctiva cells, B : HeLa cells, 49 : Human Dermal Fibroblast cells . A : FRSK cells
(a) (b)
420 120%
> _
§ 100% @ 100% -
i 2
E 80% ; 80% A
=
& 55 Z 60% A
3 40% 3 a0%
B =
T 20% T 20%
Q o
0% T T T T T 0% r T r T r
PBS(-)  x10000 x1000  x100 x10  undiluted PBS(-) x10000 x1000  x100 x10  undiluted
3 HERIY /-0 4BEOMIZICTT S MTT % (a) 8 KU NR X (b) TReDIMifaERESR

@ : Chang conjunctiva cells. B : HeLa cells, 4 : Human Dermal Fibroblast cells . A : FRSK cells

TNAVIBEIaN~NFT Y VKRR EEH S S L
1 ppm  (RAZIEEE 0.09 ppm) DUT DA Tl A Mfa o
Al 5 5 1S & & I AR AE R 1E 80 ~ 100% TdH - 7.
10 ppm (H% #% ¥ £ 0.9 ppm) T I% Human Dermal Fibro-

blast e O LA R 2 bR &, A I £ o B4 /7 %1

£ & THIEARERIE 30% KiiTh o7 (K 2e)(D) .

-
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33 HEAIY/—IIER&BOMRERFE

SR = 4 2 — V2 EH L 2% ofllad: 3%
ZB3I1TRY, 100 f5AREL P ORETIE S % L.
AN R D REAR 75 9E I & S I A AL 80 ~ 100%
ThHotz, 10 fERMOBETIE, NR %X D koo 7l
AEAEFHIFIZIT 100 5 AR D EAE IR & Rk OFE R T
H o 7 H. MTT k% H\» % & Human Dermal Fibroblast
filE 2 bR & o3 IS A AF R AMET L 72, JERAEA
RIS BT /7 35 12 & & $ MR A# 3 AME T L. Human
Dermal Fibroblast ffll it o #lll Jid 2 77 13 60 ~ 70%. HeLa
#iME & Chang conjunctiva #ll i1 20 ~ 40%. FRSK il
TIZ 10% LT £ T L 72,

=®

AR DL 13, FEBREIY % o
A FEf S NTE D Bz v REREnk L L
THAMLI NI b DIF v, JfTIEIC B W TR L,
B oI N TV 5 10% A Fyva— FEFIOR
WAIRIGEWIFZREO o NZWI &, BXUOARE NI —
F E AR DI 3R & D DT T H 5 S G LA
(BB e A Ry i N VA B < | [ <Y )
R U T 2 BRI o #E IC b RSN IETH %
CERRLTER™Y, BN Ul aRs
R Ea. MO RBHEE KT A MDA 2
HHi5 05, W% O MR % Gl 9
2L CHERZIMETE 2 D EEZ OGNS,

Z 2CAWME TR, BRI 2 > 7 5B R OIS
) 7 FEREI 2 et & LT IHESRICRT T 2 4 FE RS
#E oML AEFERIC O W TR 21T o 72, MfaEFR
ZREHT 27012 MTT 5 & NR %% W CAEfMaE O
P2 17 o 72

AEVEREAM RS RIS 5 2 5 2 Ol TR 0 & B
T B0 KEEEE S IRO MTT i & NR
ECREM L M EAROBEBREZR 4 107 F, MTT %
ENRIETHUSEPB LGS, ERTREND
FYFERRE 2 7’2 v + 415, Chang conjunctiva it &
Human Dermal Fibroblast ffiifil {2 & 15 % MTT 7% & NR %
ORI, p < 0.1 DIFAHBTIEZNZN 12 K
&4 R RI Bz R L —EERIE 65.7% & 60% TH -
2o p <02 DHEAFIATIIVTNOMETY 6 MR L
fEZER L. —BHEIX 82.9% TH o7, —F. HeLaffl

— 11 —

(11)

g & FRSK Mifdld. MTT i 6 3 6 - Mk i &
NR 75T 6 Lz il E 3R 1%, p < 0.1 OFRHIPHC
ZNFN6RMEARDPRZLMEER L, —HEIZZN
ZI82.9% L 88.6% TH o7, p< 02 DIFEHPHTIZ
WITNOMETD 2 B AEEZR L. —BEIT 94.3%
THot, FEHPE p<02 £ T2 T, MTT i E
NR 75D W3 D FHill /575 % A C b AR M f2 38
PEEING Z LRI NT,
MROREFIC X 57 p < 02 OFFRHPHCHI S Nk
MR REEDSR D & L2 AR I, (KK HEN 338
THB NV aL~F P VRER B
Va2 = LIKIRR XL R b =7 LKIBRTH >
oo TNSMEHEE KUK D 100 ppm (FRAEREE 9 ppm)
TEH &2 £, MTT % CTOMBAEFERIZ 10% KT
HBDITH L, NRIETOMMAAFRIZ~43% %R L
72o —Ji. 0.1 ppm (RAZIRIE 0.009 ppm) TEHIE 2
L. WTNROMEET S MTT EoMIA 7R IZ 84% B
ETHh 2 0izn L. NRIEOHIEAFEHRIL 69% DL LT
H o T MTT I MTT BAEMBEANICH D A EF Db,
SPav Y TIHFET ZBARKRHEEICK > TMTT-
formazan ICZ0 S % 2 & 20 L THBOCEEIIE IC X 2k
Ml % Gl 2 5k CTh 5, —/7NREZ, =2 —F
7Ly FHAfi o MRl o s Bk i< X b Mg i
HWOAENY Y Y —LICHET S E2FHLTHRD A
Fh7c=a—t70 Ly FORREEZ R 2 2 &AM
ZEHIT 2 7 Ch 5, EKEENAE TR L N Z Dk
BEZ. S ay RV 7IcE T 2 RENEEoREE L
REEIRRE N DR EDOEZ KL Tw 3 b0 LIS
%, TDZ EIF, TNS OIUKAEN AL /1
L CHEEAREZ K F ¥ =2 — b 7Ly FORDIA
AEPED T2 H DD, HERDREDNEHL K-> THdH
2 B O HEBhliL A I MERF S L, 2B L 7 a ks
MO MREE RO T2 SR Th 0 LfEEIN 2,
IRERMEREEFHNLY ) —VIFEL 5D HETHH
Ut RS 6 N fe B3, E/KAEEN AR C I3 A AR D sk
DOHICEI TR L 2R E -2 05, HARD
Al %2 Bl 9 2 BRI I3 R O /IR 2 ) 4e U < Al
e Y) 75 3AMG /770 %2 8RS B B3 B T L SRR
SN,
RICHHHFICN T 2O EZ 0@ S ICEH L.
MHEFROMERIC X 2l d ¥R flak i L 72, #l
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Background

In the development of new antiseptics, the evaluation of
toxicity using animal testing is needed. However, it has been
public consensus that 3Rs (Replacement, Reduction and
Refinement) should be pursued for performing more humane
animal research. This framework was developed over 40 years
ago by David Smith. Since then, many studies have been
reported how to apply alternative methods to reduce animal
models. The alternatives to animal testing for the antiseptics,
however, is not be put to practical use yet. The development
of the evaluation system using cultured cell lines is expected.
Objective

In this study, in order to develop an in vitro test system for
the safety of antiseptics as an alternative to animal testing, cell
culture system was employed, and cell viability was estimated
using MTT assay and NR assay.

Methods

Chang conjunctiva cells, HeLa cells, Human Dermal Fibroblast
cells and FRSK cells were cultivated on 96 well plates to the
confluency. Sodium hypochlorite solution (including Freekira
STM), sodium chlorite solution, or low-level disinfectants

(chlorhexidine gluconate solution, benzalkonium chloride

solution or benzethonium chloride solution) was added and
incubated with cells for 2 additional days after the confluency.
Ethanol was also tested. The cell viability was evaluated by
MTT assay and NR assay.

Results

With chlorine-based antiseptics at final concentrations of
9 ppm or lower, the cell viability evaluated by the MTT
assay and the NR assay was almost the same as the control
regardless of the cell lines, except for sodium chlorite
solution, which caused considerable decrease in cell viability
for Chang conjunctiva cells, HeLa cells and Human Dermal
Fibroblast cells at final concentration of 9 ppm. When low-
level disinfectants were added at final concentration of 9
ppm, cell viability decreased regardless of cell lines, but there
observed differences in cell viability between the method used
for viability assays. Regardless of the assay method, ethanol
when diluted 100-fold or more were added, the cell viability
was almost 80% or higher.

Conclusions

It is suggested that it is necessary to select appropriate
methods for evaluating cytotoxicity of antiseptics, taking into

consideration of the mechanism of action of antiseptics.



