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Preparation and observation of disinfection efficacy of inorganic lantha-
num-doped titanium compounds on Staphylococcus aureus
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[Abstract] Objective To prepare inorganic lanthanum-doped titanium (L.a-TiO,) compounds, and observe the an-
tibacterial activity on Sraphylococcus aureus (ATCC 6538). Methods The six level samples of Ti0), were prepared
by sol-gel method. The energy spectrometer technology was used to characterize these products. Antibacterial activ-
ity of 6 samples on Staphylococcus aureus were evaluated. Flask Shaking test was used to evaluate the best antibac-
terial activity among 6 samples; tube test method was used to determine the minimal inhibitory concentration (MIC)
and minimal bactericidal concentration (MBC) of sample (code designation was FH1) with the best antibacterial ac-
tivity in dark condition. Change in bacterial ultrastructure was observed by electronmicroscope before and after the
action of FH1 for 30 minutes. Results The serials compounds without any foreign materials could be gotten with
sol-gel technique,sample 1(FH1) had the best antibacterial activity. The MIC and MBC of FH1 for Staphylococcus
aureus was 12, 5mg/mL and 25mg/mL respectively. The ultrastructure of Staphylococcus aureus changed after ex-
posed to FH1. Conclusion La-TiO, compounds has good disinfection efficacy on Staphylococcus aureus.
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L1 ZBAfaegd & AW ECH 580 b gk
VA T 25 AL B 43 1) JEE O L R KR DU T iR ¢ Bk &
B SRR ¢ $h1R 0 EUK ¢ ZEIROK ¢ fSTR Y =
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2 mL PR, Z iR $EHE 30 min RBOFW A, %
& B AECH] - 1 mL ZEEK A 100 mL JoK &
fist b [ B4 SR %) B JR LA B VTR o AR
FI L DOREER G, BEEE 30 min, KA B IS E A%
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SR /INFAR T SR JEFE IR T 64T 30 min 22471
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Analysis of TiO, sample by energy spectrometer

Figure 1
technology

R B EIE R 5 FRE GG ST X 8 B 6 4 K
ATCC 6538 g2 ( X 20 CFU/mL)
Table 1 The effect of 5 samples on Staphylococcus aureus
ATCC 6538 by tube test method in dark condition
(X20 CFU/mL)

TRAF I 77 I )

it

2h 4 h 24 h
FH1 320 280 80
FH2 300 180 160
FH3 440 280 640
FH4 2 460 1 060 640
FH5 3 640 1 700 80

0B B IRE K 4. 4X10* CFU/mL

2.4 XAFFEaE FH1 8 MIC 5 MBC R Hite
RS T BEAT MIC 5 MBC il 58 45 9t iR . 1%
FAORE T 4 5 (03 49 BR B ATCC 6538 1) MIC 5
MBC {E435128 12. 5 mg/mL 5 25 mg/mlL.,
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PR IRE G 17 2 TR 1R 3R FRUR o 25 0K A 0 2440 ([
2= A) s THGAESAER 30 min J&5 1) 405 7 5t BH 508
AT ULIRFE TR 1A o 200 TR A A S22 1o A e i o gl )
0 B S A A R T PR T R o AR D (] 2
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A IEH ATCC 6538

B EESEA 30 min 5 ATCC 6538

B2 FHI RG4S & @SR ATCC 6538 HiAE & 7 (X 30 000)
Figure 2 The change in Staphylococcus aureus ATCC6538 before and after the action of FH1 by electronmicroscope( X 30 000)
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KSFHAMIBET- . Madrid S5 F) F % G i 5 L5
TEHMDETF TiO, % AR 43 B8 M 1 0 3 7R, R R
283t 40 min JEIRE, 20 B 40 M 52 B0RL AR S 9 B 4
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IR FEANTRD ABHE Z0 0B TG RS20 B 24 A R

TR LSNP RIS R A2 . E
TR S B R HL 3 25 Tl A [R] 4 E B A RHE SO R
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