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1026, 162, 0, 5020, A EEFEES I FEX (P<0.05) . LHMEHFIEE 30 min, 40 min, 50 min 5
TRRZH TSR (CFU/mL) 20900 266, 48, 0. 5020, #HiAHLEZFASGIT#EN (P<0.05) . EXRELIESE
SMRH L KIS, PVC MBI AN LA WA R AL T, 2RI, TTAMBIE N, 2 dnE5R
AR, 5 R e T MR B X A My e 0 40 BT A A A LA T BRRIR L0 7 o PR 2 SRl ey

[EEEIR] Wbkl AMEEYET; REHAERE; HE

[RESES] RI187 [XHEFRIREE] A [XEHS] 2095-610X (2014) 07 - 0084 - 04

The Assessment of Non-touch Disinfection Methods in
Removing Bacterial Biofilm on the Surface of Biomaterial
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[ Abstract] Objective To assess the effects of different disinfection methods on removing bacterial biofilm on
the surface of biomaterial. Methods The PVC material and epidermis staphylococcus RP62A were co—cultured for
48 hours, then the PVC material was disinfected with ethylene oxide and ultraviolet ray for different times. SEM was
used to observe the changes in biofilm. The PVC material was was flushed with sterile saline, the washing fluids
were collected, and cultured in plate culture medium, then was incubated in constant temperature for 24 hours,
the colony counts was performed. Results In the ethylene oxide group, after 40 min, 50 min and 60min
disinfection, the CFU was 1026, 162, 0 and 5020 in control group respectively, the difference between groups
had statistical significance. In the ultraviolet ray group after 30 min, 40 min and 50 min disinfection, the CFU was
266, 48, 0 and 5020 in control group respectively, the difference between groups had statistical significance. After
disinfection by ethylene oxide and ultraviolet ray, the SEM showed Extracellular matrix between bacteria and
bacteria biofilm, plate shaped residues on the surface of PVC biomaterial, and no bioflim was formed. The
difference between groups had no statistical significance. Conclusion Epoxy ethane and uliraviolet disinfection
method has good effect on removing bacterial biofilm of biological material surface, and the better result can be got
with the longer disinfection time.
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BCI Z A SRR 51, 4l e e A Ik |
R AT S5 BRI B A % 3K 1A (staphylococeus
epidermidis, SE) #fERIM AT FRZ AN, 0]
RN TE = 70 BT MR R TEE iU . 1
A ) R ) A A A AT A 2R R TR IR M 2 15 A )
HEEFR L S 2 B A SE AR TR 2= A 2 A A T

A W 8 A A A7 A0 T ] IR Uk T 2
YER, 3 A AR A R A R I, N B2
B B AT I R el e B R A= Wb b w et
PRI IS BRI BR A0 TR AR IR, el AR v 2 25T T
Il ) P 22—

A5 A8 e PR W DL ) A= 0 A0 R SR S SR
IR (polyvinyl chloride, PVC) “R#RiREE 7 R i
2 BRI AR R R, R PR b AR
il iH 757 A L BT T 5 RN FEXS PVC
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1.1 REAEMRIRF . |4

F R AT ERFRIERE RP62A (2R W e I PR 1)
W A R B A P SE T s BS R PVC R
(MUIREE A RLR) L ¥ PVC AR T A TR
0.5 em x 0.5 em K/, HIEEZE 24 h K& .
RPMI 1 640 35353 . DMSO. PBS Z i (GIBCO
,NHE), 2EE); FBS (COSTAR AH), ZEHE); HT
S EYO 1S10 (Carl Zeiss 2> Al fi[E) 3 #% T
G . IR FRA . MK R . RE b
HEEME GM AW, EH) ., BHALREHEHE 5K
TR RARD .
1.2 PVC #RlREREEEKE EWIRAE L

TERE G T AE & & W 3R e %8 BR A b o Ak
RP62A W JF %N 1 x 10%mL, BB & 1 mL
5K #RE PVC dE15 5% 48 h. HUE PVC #1KF, PBS
VA TIOR3 3, JCRRZEIRK Yk 3 i, A5 A
1.3 ZIMEES

¥ PVC R A TC B -, e F
Byt D A0W EAMRTHBEAE T, SERAMRSTIET
JrEEES | m A TR BRI EE, B 6 i, &4
FRETR] 2200 . 30, 40, 50 min. 5 A ATEEA R

B, K EEER 7K 2 mL pPigk, HX 10 L AP
F Bl Ak b, 37 CHEIEEEFE 24 h J51TH 5T
B 1 AT B SR A 2 .
1.4 IRAEZHHES

¥ PVC 28 AR Rl # & B HBH4E I,
THRF B E ONELE 56 C . W 70% . E LKk E
600 mg/L, HE4 6 H, SARHSHIA: 40, 50,
60 min. J5 i K FE ALK 2 mL #hik. 5 AT
AR, R RGE TR R, B 10 pLFP A
F Bl A b, 37 CHEESEFE 24 h J51T &
B AR B ER A 2 .
1.5 PBERAFIEMYE

U RAEFRAY PVC MRS 2 TH B4R FRIY PVC
MR, R CHERE il ( HEPES) 2
(pH=7) ¥k 3 K, 4% B[ E T SEM 24
Hb, PBS wpk 3, —HE bk (CO) IRHFT
W, B I R T [ S PVC MR R AR 4
o, A B LR AN B A R 1 4
1.6 ZitEAaiE

B SPSS Sei M it T g2 b, W
I FL SR FRR ARG B, P<0.05 NS A G H¥E
X

2 R

21 HREZHRESAFREEHRFEDERNE

BHEEITH

HE LB P IEEE 40 min, 50 min. 60 min 5
X B V&S 5914 1026 CFU/mL., 162 CFU/mL,
0 CFU/mL. 5020 CFU/mL, ZHIA] #5254 5835
B (P<0.01), W1,
22 ZINREBEHPREGEKHEVENER

BT

LR 2 S 30 min., 40 min. 50 min 5%
WE 20 T 75 5003 518 266 CFU/mL., 48 CFU/mL. 0
CFU/mL. 5020 CFU/mL, 48] H#2%5H 481+
Y (P<0.01), W2,
2.3 AEYERTNEEBENE

T ER T RP62A #&, 7EXTREZH, AL
525 PVC MBS R A BRI 2L 5 5% 48 h 5,
PVC MR T K i 3R A BRI B R FH S,
eI (1D . RS RN A %t
RKEALFLIS, PVC AR T 4 18 K A= 1) 5240 144 1]
MIANEE T R RER B, AT, 2 4l 25
AHE, WK 2. 3.
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Tab. 1 The result of impact of ethylene oxide on staphylococcus epidermidis biofilm

H%% (CFU/mL)

Aol RROLER NSRS 4
1 2 4

XA 5500 4900 3800 4200 6 700 5020

40 min 1500 970 1260 780 620 1026”

50 min 120 170 230 90 200 162

60 min 0 0 0 0 0 0~

53 A, “P<0.01.
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Tab. 2 The result of impact of ultraviolet ray on staphylococcus epidermidis biofilm

H %% (CFU/mL)

45l P KRV
1 2 4

Xt BEAL 5500 4900 3800 4200 6 700 5020

30 min 500 370 160 80 220 266"

40 min 70 0 50 100 20 48"

50 min 0 0 0 0 0 0~

XA, “P<0.01.

E1 EREAH PVCHMRBEREEYE SEM B
Fig. 1 The SEM picture of biofilm on the surface of
PVC material in control gourp

B2 HEZKRAF PVC HMBEREEWIE SEM B R
Fig. 2 The SEM picture of biofilm on the surface of
PVC material in ethylene oxide gourp

B3 £5MEAH PVC HREREEYWE SEM B R
Fig. 3 The SEM picture of biofilm on the surface of
PVC material in ultraviolet ray group

3 e

BEEZ R B, RS A TR
T BT ROR TN, AR RN T AR
FAR R TRTE BAE 4y 5 T 5 S8 e P JRR R H ™
H, AR B0 A0 TR RE AT S0 A T 7 R A A
F, TR B N A 75 e EE B

i PR A5 FFT 14 P9 45 o 52 P (8 PRI AL L a5 A L
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HAEE A . AR R AR ER A i i 2R
B, HAEYRR AR —E R, HEE KRN T
PXELAA K AL T AP AN G, X T30k S i 5 R e
M R R, HAER S 28 R PR g
SEITIEIAT KR AL B,

AHHTES IR 2 AT SL RSN R A
PSR AT, e A WA OGS Y T E U
PR R KRR BRI IR . AR Rk 30
SR LIRFNER NGRS PVC BPRE b3 B 7 2 2R 1 A= )
JRE B L BRASCR . 4 R /s B0 4 2 M RER SRR R
PVC BRI A= W 5 1) 3 K 4 2 BK T 24 HAT 2%
KA, HKRRCR B Ak BH 18] B S T o
WA LI 5 EINRII T LY 60 min HEEALPETT RER
RPN AR, JHEEI AN R AETE AN REE 2 H4r
AR TEAE .

Xt B2 A My R B A 5 S A T T
AR TR AN BE JR BR 16 MLV BRI R
BETIERERE | VEFIIHA] LSS A [R5 A= Rk
IR M BN VRIS, oAb, AR AR
T U AL KRS AT, Bl AR YR I
P (] F2E A B BE SN, R 25 59 4R 5 B o
WL, e AW 2P E R SE 4 R — 27, IR
TE A= W ETE RS 30 SR AT 280 40 90 2 M B A it
BEREEXINES

i LRTR, AEVIBTEBEREES TR . S K
PR B S5 A R 2 TR TR I 3t FR i 8 R B %
W, BSLEZSURREREENR, GRS
UL, XA L2 AR P O AR A LA A4 A

THBER AR, VO TR, [R) ks 2 AR
BRIk
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