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0.5.1.5.3.0 min *43% & H H KA KR A R AAGBEIE 8 AR A RATHUL, F KA F AR FAERAER 1.0
min XA B b B R0 5 RATHAE, F R RN AR AR Z v Al I E RS AT R0 Ak E RS 3T R R0 Rk
RHOME AL I BAE P N R AR, AR RO ERR TR EHEEHE0dF90 d A Laey T35 4F 55 45 276
mg/LF=5 140 mg/L, 34 2ok T 5 2 2.68% , 8 5% 12 75 Sa A 50 4 2 5 47 sk 2 110 mg/L #9352 AE ) 0.5 min 3235 & H
B KR ARG 69 5 R AL AR >5.00, 3 & & A2k 1A 09 5 RATHAL X K39 >4.00; A KB £ B K6
T3 RARF RATHALA 1.21(>1.00) ;3 R A K E 0 A, sb R AR Az RIS R 2, i M s &2, 54
IR BETAT, B TI8, F 2RI, Rdr, RAVSOME , % AW AETT .
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Development of Polyoxyethylene Nonylphenol Ether Complex Iodine Disinfectant and the Evaluation of Its Ef-
ficacy and Safety

HUANG Dao-wang', XIANG Hong-ju',HU Yan™’, WANG Xia>’, YI Li-dan®, PENG Liu-bao®, LI Jian-he’(1.Sang-
zhi County People’s Hospital, Hunan Sangzhi 427100, China;2.Dept. of Pharmacy, The Second Xiangya Hos-
pital of Central South University, Changsha 410011, China; 3.College of Pharmacy, Central South University,
Changsha 410013, China)

ABSTRACT OBIJECTIVE: To develop Polyethylene glycol ethers iodine disinfectant for external use of skin and wound, and to
evaluate the efficacy and safety of it. METHODS: The formulation and technology were formulated, and the disinfectant was pre-
pared and investigated in quality. The contents of iodine in samples at 37 °C for 0 and 90 days were determined by accelerated meth-
ods, and the stability of the tablet was investigated. Quantitative germicidal test was adopted to calculate the killing logarithm of
samples after treated for 0.5, 1.5 and 3.0 min against Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa and Can-
dida albicans and observe its bactericidal effect. The killing logarithm of samples after treated for 1.0 min against natural bacteria
on the skin of person was calculated to investigate the disinfection efficacy. Acute oral toxicity test was adopted to investigate the
toxicity of sample to mice. The skin irritation of samples to rabbits was also investigated. Micronucleus test was used to investigate
disinfection effects of sample against mice. RESULTS: The quality tests of samples were all in line with the requirements. Average
content of iodine in samples was 5 276 mg/L after treated for 0 day and 5 140 mg/L for 90 day, decreasing by 2.58%. Its validity
was temporarily set at 2 years. The killing logarithm values of disinfectant containing available iodine 2 110 mg/L to Staphylococ-
cus aureus, Escherichia coli and Pseudomonas aeruginosa were greater than 5.00 after 0.5 min of treatment, and to Candida albi-
cans was greater than 4.00. The minimal killing logarithm value of samples to natural bacteria on the skin was 1.21(>1.00). It had
no acute oral toxicity to mice and no irritation to rabbits. The results of micronucleus test were negative. CONCLUSIONS: The for-
mulation is reasonable, feasible in preparation technology, controllable in quality and good in bactericidal effect; it is non-toxic or
no irritant with sound safety.

KEYWORDS Polyoxyethylene nonylphenol ether complex iodine disinfectant; Development; Formulation; Technology; Quality
control; Bactericidal effect; Stability; Safety
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TR IR LM T A T T, LT A T A TR R
TE L ISR SR SR, 7K HR T 28 e SRR i, AT A2
PR I AR AR L T PR I R B 3 2 2 U A
TSR BUR AL T T2 e AR S PR
ZERREITT

1 ##
L1 2§

BHC- T A2 /L2 4G (Bl R Z8 S0 e RIS JL I B IR 2
F]) 5 AE200 HL 43 b7 RS- g4 -6 0 240 () A IRA
)15 pHS-3C K5 % pH 3T (YITE =35 i FAER A FRA R o
1.2 HHIRAFSERE

(R EEAT A ), 315220120123, 44 . 99.6% ) ; T-
MR A L B TX-10 (R YN R TAHBA AL HE S
20120214, 465 :99.6 % ) 5 WA R ZAH (AU KIS APl i ey
HIRA LS 020120225, 463 :99.8 % ) s PRI (L Ph i
25 A BRH] L 5220110301, 265 :99.7% ) s T- 3L By B4R 2
JAS TR 25 BT B3 VRORE i (PP R RS B B 2y 2 B Ao, it
+2.20121008.,20121010, 20121012, #4% : 500 ml/Jfi) ; B A& 11
K G 3G 8 35 3 (FF B AR Y H R A BR A AL LS
20120425) ; VMR R BEIE RE 3 3 ( RIS SR AE I H AR B BR A H]
H5-:20120806) .
1.3 4HE

S O A R T (ATCC6538) . K35 75 T (ATCC8099) .
i £ A BA I TR (ATCC15442) | 1 {0 5 BRI (ATCC10231) #) iy
e LR A ST
1.4 ¥

R OR R, & R 2.0~2.4 kg; SPF 4% B B Fh /)N
B, Q@ 8 &2k, R 18.0~22.0 g. S KRB S5 5h
IR IR 55 SRR AL, T IE S - SYXK (3#1)2010-0011,
2 HEEER
2.1 &%AFTE
2.1.1 AbJr. 6.5 g, 50 g T-HEM T4 £ Ik TX-10,0.475 g
VR A, 2k K I ZE 1000 ml.
2.1.2 1FE. FRIS0 g T-FEEY R AE 20Tk TX-10 Jin A B RHE
AR BERR I AE (40 + 2) C LSRG I6.5 g i i A H A Jin
SESGARSETERE 5 h DL b B4 A I N FE 48 58 4, NI 6 R A4
0.475 g [y PE T , AMIZlifk /K 2 1000 ml, 127, BUREN & 25
T pH AN SO S e S e, T A A RIS
2.2 REEF
2.2.1  PEAR . A SN TR (0 F L0 AR (O BRI
ZE K547 20121008 ,20121010,20121012 fkE S 3 st
TRV, A IR SRR A E .
2.2.2 %, BURG 1~53, BFRE T, 07K 10 ml S53Ek
TR W 1 mURAJE, BRI 6, 2RS4 20121008,
20121010,20121012 [AIFE 35 52 IE SO, BAF S HUE
2.2.3 pH. BUR S, MR, pH RN 2.0~4.0, 2 K64t
27 20121008, 20121010, 20121012 B KE & pH 4> 51 Hy 2.52.,
2.47.2.38, IFFE IR E -
224 B BURSL MKEEORAS  WAT S ILE . RIS
$120121008.20121010 20121012 [RE S 2SR SIS
225 AREEIE . RS EIUA S 25 ml, BT 100 mlfilt
T IE A 36 % PSR VA5 T L 0.1 mol/L A4 2 ik
SETRE LT ERS)  FRR IR B AR I A 5 o/L WEMVE T
L1077 (ST BV AR W 0) , AR ST a8 05 (O T 2%, FR1 T e 1 45
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LRz AR . B 1 ml G AR RGN 2 i (0.1 mol/L) #H
T 12.69 mg B, £ % it 5 O 20121008, 20121010,
20121012 FRFR PR RS R3304 5 2765 210,5 195 mg/L,
IO, Il (4 500~5 500 mg/L)Z N A5 &AMl B .
2.3 REMHRE

A 2002 48 R CE B R BEYE ) MR K HE S o
20121008 FIFE A E T 37 CURAR 90 d, ME H 0 d F190 d I AT
RIS B ERRE R R . S5R 0 dFN90 d A RIS B
4K 5 276 mg/LFI5 140 mg/L, HA R N K% Hy2.58%
FA RO B AN 3 10 9% 8 10 B AU 2 4F
24 FRGEWMIRIRLE
2.4.1 TEHEBRIA . ZrPHLES 24 h BE IR A B AL 1 3R 0 4
FEOH A ER A (55 54%) KA A 1 (55 6 18 4 4 1 it
(60 BRI (55 510) , ¥ Se R iR £k 22 /i (PBS 2%
PR SRR VE R UE TR LIRS . A A BRI LR
fifn 5275 T A SR B BRI B 2 R 3 % AR 2F 1L 11 8 11 PBS ZZ o
TR TRHERR AR , T DR Y Hi8 3k 1x10°~5% 10" CFU/ml; [
SR 3 3% B4 I3 18 11 PBS 22 gl dF A TR RS
S I YR HR05 1x10°~5x10° CFU/ml,
242 WPAIRISE L, e (20 £ 1) CIRJE R T,
JHRAR 11 R A B R 7K (0.9 % S A0 B S0 ) 4 FBRRE 5, (A A
T2 641 mg/L(1: LR, 777) RS HAph i &
(20 £ 1) CREE N Bk 5 min, F2: B4 2002 4F AR 4 #E3 AR
P e S N1 | B SR W 4 B8 S By s TN 2 Mk A R 313 & L
WA o G BN A o A BRI | SR, Lk oA sa oy
T 0.3% G ACHLEREN . 1.0% B 111 4R 80 1 0.1 % IR A5 1Y) PBS
S, R TEAEFA BT TE] A 0.5 min, FRTVE IR E] 9 10 min, 4
O AT ER B B A K SRR 2R 4 A Bk T D
PR BB R TR I M4, U s 2 3R S5 LR 1,

1 HMFILEEHELER

Tab 1 Results of neutralizer identification test

i ) PR AL, CFU/ml %’fg@qﬂg;g
1% 2% 3 KLCFU/MmI
AEOHERE 1 HE R 0 0 0 0
2 GHEI R+ R 0 0 0 0
3 PRI R 120310 223x10° 169x 107 1.71x10°
4 CHER+RARD+ AR 138107 238x10° 156 %107 1.77x10
5 PBSZEM+ R L14x100 215x107 136 %107 1.62x 107
6 PBSZ M/ AR 0 0 0 0
AaskE | AR 0 0 0 0
2 CHEN R+ AT 0 0 0 0
3 AR 122x100 1.65x107 320x10° 2.03x 107
4 (AR R 146x10° 141x10 290x 10" 1.92x10°
5 PBSEM+AAT 132x10° 145x107 280x 107 1.87%10°
6 PRSI/ RS 0 0 0 0

FHEE LT L, 4 P A BR A A | 2 B, 553405
ZH V- 357 [ i 8 V4 B ) iR 2 S [ )R 22 2K = (3 L ] P-4y [l
AT 5 00— 45 41 T 349 T AT B 4 50 1) 448 %ot (22 0/ (3 28 [ [l
BTE T 5%0x3) < 100% 1 3.14% , 45 6 AL TG B AE K B0 35
FTRRIFI L L9 (VW) R e Je AR 1 2 3, 25 55 1 4
Tow A, 55 2 4172 IR V& £ 80 CFU/mI(3 IR 541l
790.70.,80 CFU/ml) . F OSBRSS L 2 L IO AR, 553
4.5 412 [ YA RO 0] 225K 0 3.09% , 55 6 L TC I A1 K
B ERR NP LL 19V ) RS A 1.2 403856, 4%
SR T TCE A 5 2 V-2 BN Y5 BN 73 CFU/mI(3 ¥
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L5435 60,70 .90 CFU/m) . W] rh #0550 T h IR B 1) 35
AR 2 110 mg/L 9AE i (1 LRBEIR, V7V) %o 46 2 (5 3 %
TR A BRI A KAE R, HL A AGR) B bR 3 g6
TR A AN IR B T RS
2.4.3 BWCERAERE . R0+ 1) CiE N7
4.0 ml &5 A2 110 mg/L ARE S IA R A T L 43500
A 1.0 ml ¥4 B R4 BRIAT KA A TR St B B T K 1
PR DA AE IR 1 0.5..1.5.,3.0 min Ji5 , FF  24 TR BRI 0.5
ml fILA 4.5 ml HPORIFR] P, HPORTL0 min J& , 43 B HORE , Fovb 4
CEIRTE R B Ml SN T PR 2 1 K S B
Fegrdk , BV O BRI TV 8 TR BN B 7 B 0T MLAG 36 5k B8 146 1A
Heo 1 ) 82 PR 0T B R BB AR i ) 4L B T R O
a2, IR A 3. SR, X BRA JC AR I, Hof s 2R
PEDL 2 203 P, R KO B (KL ) = PR X BRSP4 08 TRk
AN R (No ) — BFPAXT B0 T e BE X ERE (VO ]

x2 HER4MIXEEARTBER
Tab 2 Killing effect of the disinfectant on 4 kinds of test

strain

B o ﬁﬁﬁﬂ’!@ FE&X\TR?%HE% (AR A KL
ir,mg/L REETEUE 0.5 min 1.5 min 3.0 min
SROHHE 1 2110 710 >5.00 >5.00 >5.00
2 2110 754 >5.00 >5.00 >5.00
3 2110 736 >5.00 >5.00 >5.00
MR 1 2110 7.02 >5.00 >5.00 >5.00
2 2110 748 >5.00 >5.00 >5.00
3 2110 124 >5.00 >5.00 >5.00
Kb 1 2110 705 >5.00 >5.00 >5.00
2 2110 758 >5.00 >5.00 >5.00
3 2110 746 >5.00 >5.00 >5.00
HEAHHE 1 2110 6.24 >4.00 >4.00 >4.00
2 2110 6.05 >4.00 >4.00 >4.00
3 2110 6.54 >4.00 >4.00 >4.00

2 n UL, &A% 2 110 mg/L AOAE S /E 0.5 min X
G VO R ER B KR A TR S B TR A KL AR 38 >
5.00, X FIE SR 19 KL 451k 35 >4.00,
2.5 KEECHBImAR

AR 2002 4F It T B AR BT EEK , 72 R 100 98 %3S,
RIS 5 R 21~23 °C JBF 60% ~65% 51F R K A%
Jif (5.0 cmx5.0 cm) [l g 78 52 i (V48 A W2 1) 228 N
b BE R 1A, K TC B RR 2 AE 7 10 ml 0.19% B2 11IB4TEE 80 11 0.03
mol/L PBS ZZ i R4S (pH 7.2) iR 16, 7E MM MURE 52 19 X,
SN ) AR VR 10 38 , 1) AR VR4 3 3k 5 [R) I FH o AR
L2 638 mg/L AR S (L: LRRREW, V/V) XA I ET I 28
YA 1.0 min Ji& , FH AR PBS 28 ol , Jr i) FoRpE . 45
AR 25 30 AR Bz Wil 2 PR 88, A 1.0 min o HZ Bk 1
AR I T4 AR KL R 1.21(>1.00) ¢
2.6 AlZOFMLE

AR 2002 4 R TR AR )Y ZER SR — Wi R PR
RIS, BRI R 5 000 mg/kg. SEIR AR A RIOAETE , TR 22~
24 °C, 1S 50% ~56% . SLHGHIFRIBURE 12,50 g, INZ& K
EAZE 50 ml, IR, 42 0.2 ml/10 g 25 EEWIF /N BL— R M2 11
B E A 16 h, S RESUIER 14 d, il RIS
ToIE . A5 E A /N RO B A AR B, SR 14 d JGE
IS 5 N\ ot W N I N = 0 LN I 7B NN 1
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S5 TN A L PR IR T LI S AR o AEASSEIR SRR L AR
mi X B BRI INER I 2 vk 28 1 RO 45 >5 000 mg/kg.
#2002 4 Wi (I BEB AR RE) Y rh 2 PR REE 23 SRR , A 5
PRICEER
2.7 R
201 ZWB RS . M 2002 4 KT BEBAR AL )™
FOR  FEMRE 22~24 °C IR 50% ~54 % 5AF T I F A3 1,
SEHVHT 24 DRI IRE AL AN B BT, LB A K23
emx3 em; YK H B FE S 0.5 ml XS BT — 002 B fe e i,
T3 M2 B Bz R A s TR IR Rk 4 h s 2RI K B ok
FAIRESG . BRRIR LR IEZERIR 14 do LEENBT B, A4t
Jelko TERUIRIRIG 24 hWERAR #2002 AR AL CTH #E BRI
) R HEAT B BRI B VE4) . SRR EE RS TR
KAF R F RT3 I AT KRR i BE A, 520 45
W23,
R3 BREKRRMEHNLER
Tab 3 Results of repeated skin irritation test
FERRU T4 S Uy
am KM ki 95

ARG R

91 a3k

i
0
0
0
0
0
0
0
0
I
|
|
1
I
|

Lo Lo Lo Lo L LD Lo Lo L LD LD Lo L Lo

14
Ait 6
B 0.143 0

HR B2 3 i B S0 45 5L 1) J% 2002 4 B (I 25 AR BTE )
FP ) Bz DR SRR O AR FEAR SR AR T AR T X R A1)
Z2UR B SR T TC Rk o
2.7.2  — KB R RS9 . AR 2002 47 I CTE # F AR KL
JEYEHESR  AEIRE 22~23 °C 18 52% ~54% &1F N, BUE R
3 H SRR 24 h B R R IR B B4, R EBEE A
F45203 emx3 em, W H ERFES AT, £ Z B B, H 75%
LIS IR W, T O L T T S Sk 2 X
NI TR AR 3 17,45 0.5 mIAE 5% T 2.5 emx2.5 cm
KN 4 L0 A L, BN e — O 15 Je ik 2, S0 FH — 23
YR 55, TR JOR B I A [ VR 52 s o — M2k Bl
5 e A AR PRER KA Ry 5 BRZH, TRl Ab B, B4 h s,
FAZEIRKEBR R IR AR , 3 BT RBRFERS 1,24 .48 h, WAL
JR RIS R, 4 2002 A7 AR T B AR )™ o I A T
SR B3 R 5 B RN . 455 1,24 .48 hif &2 4 5 X i
LHETBE KR TE43 30 0 43, 45 B[R] s A it X6 R A g — WAl
100 Bz JER 052 R 1) e s P43 S4B 0430 AR 2002 4 WL €T
BEFE AL ) R 14 1 R B A3 b, TEARSE B 55 1F
A R G — WAL R TR SR R B T TC Rk o

0
0
0
0
0
0
0
0
1
1
1
1
1
1
6

R T R )
R - - T - - )
R T T R R I R T I T T
R - R )
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2.7.3  PHERHIERIESLS . R 2002 4R T B HE AR B )™
BRI 22~24 °C MR 50% ~54% 5T, B %6 1,4
YL AN A, f5 A 3 H, K JE R 8 em A2 A7 H 4L Sk Kk
B2 ml RS WA A, B RERES—E
B AR [ 2 , B 5 2 BN 11, 85558 PR b i Py
IRV )5 5 22 M A (4~5 cm) , 3 S 2 218 11 A 2
mlFES il A, SR, YR X R R G A R
KAETRIEALBE . YeBE e 24 h, RS LA SEZ 5, I 0
SEREIYBAIE , DA VIOT , IR LB AT Fe I K i S 2 PR
SR BRI BT 10 9% 48 /K Sy M B R 115 24 h D)L, 3 B
T WA A e 3 AR AL 2 A IRAE -2 (HE) e )
WA TLH AU B2 AT , #2002 AR MRS B4 AR FNIE YO b (9 [
285 S IS 07 3 o o TR B I A TRy o A SRAEAR S
ST, IR AR EE BB JCFT AL L /K b 25 55 R BH ; e g A A vt
W 6 5% 97 ) T 80 M o0 3 S 7 370 B4 1A 7 43 i 4
A WAL B FITEA 4050k 0.78 431 0.44 4% o A i %o 5 4 [
T 7 O 95 S 6 ) SRR R (e i AL 34T 43 — o BB 2 -1y
P43 A 0.34 43, Ja@ JCHil i o
2.7.4  Z2VENRAIE S . AR 2002 4F T B AR LT ) P2
KT 22~23 °C B 50% ~54% 5F F L I S 3 1, g
HORE AR 0.1 ml, T8 A S S 20 A0 AR 455 FEe P, 5 — DR 120 A4 3y
KAE RS HRAL . TRES S BB BB & 4 5,30 s J5 AR BRER
KV, TEIRE 1T hAI1.2.3.7.14.21 d PYIR RS i 2%
JIEE B ST A A B0 SR R L o AR 3 d PR H BRI
N, B T KB 14 R HR I SR8 s by 8 Ak A, BV AT HE A2k
SEHG s WL, 2% 2 G R ANV TR BUOR BER A Af JIE S 0T A
ko Fi 2002 4RI B AR R )™ Hp S HR 385 s 07 1 BF o
FRUEXT G AR IS I RSN 235 11 o A 3 B 1 A R4, 340
AR R A 3 RDILEEHT ] (1,23 d) i A 451 5
T JIEAY | 5 T T A 5 K i 4 A T S Y By (R R
FARA1.2.3 AP Z MRS 3) o 435l LA S A R A g
W SN 235 70 I 7K e 160 S 4 143 R A2k i), g HR o384 S g
O3 AR E S ZE R ot X IR B (AR B . 25 RS 1 h, e
2 2 R AR S5 ML 45 70 1 S 2T (o, IR 2 AR K i, £ I
WL TCH 52 d IR B T %, HOWER 7 d & k55 . T HR
ATE_ L3R 3SR LR B ] 359 o L A -5 M i 2 45 s 7
FUZEREAC . FEARSZIR S50 A bl X %t %) 2 HIR o g s
B (035843« F0 R 3 0 43, M RS 5 0 40, 25 i 7 al <1
Ay BEIEAI <1 4% HREE 2002 4F BRI REHE AR FLIE )™ A% HR )
TR A3 BRI , AN i S JC e
2.8 %L

4% 2002 A= RR T B4 AR RIS EER A6 B OABE R
23~24 C J2JE 50% ~56 % 51T , R HZ NHERS 30 h Yedgik
AT U . BUSPF S B BAFR/INER 50 1, $4i =: Rl ML 2
RS, BA10 2, @ 8421, Ph40 mg/ke it A IRBETERE R
PP BRZH , 288K Ry B Xt BRZH, A 3 /N3R350 4 5 000
2 000,500 mg/kg (5 AT AL, 43 S BORE i 12.50.,5.00
1.25 g Nz 7K 22 75 22 50 ml, [A]BE 24 h 25/ S 2 7k, B IK
#EH 0.2 ml/10 g0 KIRLZAZY G 6 h FAE I F1 AR A6 /N R, BUS B
BB /N SRR, HRERE 22 , Giemsa Y i, 7RG
s T, B H/NRITE L 000 /Mg B YL 4l (PCE) , MBS A
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% 1 PCE 2L, 7310 26 (LA %ot ) 5 5 /N BRITH 5 200 4
PCE, 715 PCE 5 iUAZL AN £ HL 45 (PCE/NCE) o R JH SPSS
LLOBAFGET o3 Hr , SEEe g R WK 4.
x4 INEEWEESRAMPRIZEIRER
Tab 4 Results of bone marrow polychromatic erythrocyte
micronucleus test in mice

wy g O STEPCEEGH REE B, TRPCERL NCE PCENCE,
P Booot)  peeEB % G0t BE %

6 miEd s 5000 5 1007 1000 884 11370092
HlEg s 5000 4 0808 1000 862 11670104
Sl 5000 3 0609 1000 8§31 120040092
(eI 5000 6 12411 1000 873 1.151£0.09
TREEXTRAL 5 5000 123 246+42° 1000 1041 096210045

I 1 5000 6 12408 1000 840 1.194£0.075
A S 5000 4 0811 1000 871 11540092
fAEA 5 5000 8 16309 1000 855 1.181£0.130
PRI S 5000 5 10£1.0 1000 847 1.18620.089
PREEXTIRAL 5 5000 110 20+20° 1000 1030 0975£0.069
SRR R g - P<<0.01

vs. negative control group: “P<<0.01
F AT IEE R, BN A R S T B

L2 5 To g v S, T PR G) BE 20 5 B X R B 2

SAGITFEL(P<0.01), AT, /NERBZ LR

50 R BN, DB AR G T AR

3 itig

il g5 SR EE A AL B2 70, n] e FH R B AR R VR A, I

e e Rl R 5.6 %, FP iR b 20% . g

TRANHE FE B B, J SRk 11 60 % , (E R w5 i &L A AL B i B

FRER SN R R T R T A BRI, A LLERRRIST, [

i JoT M AR 5 B R 40 TP SRR IR 2 L T A W ME AR A,

FIREIE LIRS Y o T4 7™ b S A 2R Wk A Sy 2 dk | I

FHEELY 7.6 7%, BAR S8 AHERAERT S, 0 TR IR XS

IR TT Y o AP AL A B A 2 B A AR

FE AR AR RAT, JoisE

S 30k
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