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Investigation on the Antibacterial Activity and Mechanism of C12A7-O Particles

GONG Lu, SHEN lJing, LI Quan-Xin

(Department of Chemical Physics, University of Science and Technology of China, Hefei 230026, China)

Abstract: The [Ca24A128064]4+-407(C12A7-O’) particle was firstly investigated its antibacterial activity against
bacteria E. Coli in aqueous solution and phosphate buffered saline (PBS). The C12A7-O" particles were synthesized
by gas-solid reaction method with CaCO; and y-Al,O; in a molar ratio of 12:7. The structure change of the
C12A7-O particles was measured by X-ray diffraction (XRD) and electron spin resonance (ESR) after antibacterial
test. The results show that the structure of the C12A7-O" particles is completely changed into the structure of
(Ca0);A1,05:6H,0 and Al(OH);. In the C12A7-O" solution (1 mg/mL), the concentration of atomic oxygen anion
(O") in the solution is 4X 10'°cm™. In the antibacterial test with the particle concentration of 3 mg/mL in aqueous
solution, the bacteria concentration in decreased by 99.98% in 1 h from the original concentration of 10° cfu/mL.
When the particle concentration is 1 mg/mL in PBS, the pH is 7.4 and the pH effect of the solution could be neglected,
but the bacteria concentration still deduces to 3.7x10° cfu/mL from the original concentration in 24 h. In briefly, O™ is
the main factor in the antibacterial test in the C12A7-O PBS solution with the neutral pH environment.
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—AM[CansAlygOgq ] M BEREZLFI IS OF B T 4L A,
7 1E L) A BEAE ST i+ AN AR08 0.4 nm (R %8
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n(AD=6:7 W LLBITR G A o BCE 7e 8 S, 781
SEIE N T4l (A 99.999%) I 4 1E R, LA
10°C/min [P %R 7 FHE 2 1350°C, fEE 10 h, 1
Ja FARA IR S RER I S B4, 6T 74 um
FRUETH I 07 5 4 1. C12A7-Cl . C12A7-F . CaALO,
(CAYFFELR ] SCHR[12-14] 70 16 7 951 4%
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BB K P G, IR, A R T
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Fig. 1 XRD patterns of the C12A7-O" samples (a) before and
(b) after antibacterial test
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Fig. 2 ESR patterns of (a) C12A7-O" sample and (b) the
supernatant of C12A7-O" solution

(K] C12A7-O /KI5 (1 OIS L) H 410" em’,
Fi4h, XF CI2A7-O M EHINAZ] PBS H =2k 1) Ok &
T A, S5 B EOR, E PBS R O MRS RIAE 250
KFEAXA]. 3 mg/mL ) C12A7-O°{E PBS i
B OWIEL N 6X10"cm’.
22 MEXESER

PR A B AR, S AN RIR FE I C12A7-07%F
WP MEREIEAT TS, 3R 1 5 T RFRKREER
C12A7-O FHWBO KM ¥ 131 e i 52 56 (1) 45 R (= A
ITRES I IME). fEA S PBS MZETR/KIREE
1 mg/mL [FALT3E B C12A7-O VAW 7 LAZE 1 h 9Af
KT B R B FAIG 99.98%, 1 h Ji pH {4 10.5.
7t PBS MEAEE, 5 pH=7.4 PBS ¥ FH X
AL K, WA 1 mg/mL ] C12A7-O°
PBS ¥ RAE 12 h & fe A b 41 v 3, A4
W HEF5 76 2.3%10° cfu/mL; 3 mg/mL ) C12A7-0O"
PBS #WWAE 12 h PATA B FERRAS T RS 94.6%,
24 h PATAH R EBRAK T 29 99.9%. 45 Rk T
PO 256 45 RISV pH (B C12A7-O 4 BHik
£ BB BN . 1mg/mL () C12A7-O° pH {H 24 h

F 1 CL2A7T-O R KA HE B = M &8
Table 1 Antibacterial activity of C12A7-O" particles

against E. coli.

Sample Tir}:le/ Solution pH Sur(vcl;il;ljljﬁl: e
CI12A7-O 0 Distilled Water 7.0 1.4x10°
(1mg/mL) 1 10.5 3.2x10"

Blank 0 PBS 7.2 1.0x10°
1 1.4x10°
12 2.5%x10°
24 7.4 3.7x10°
CI2A7-O° 0 PBS 1.0x10°
(1mg/mL) 1 1.3x10°
12 2.3x10°
24 7.6 2.3x10°
CI2A7-O° 0 PBS 1.0x10°
(3mg/mL) 1 7.6x10
12 1.4x10

24 8.9 1.3

SR AEFRFAE 7.6, (FUE IRFENG INE] 3mg/mL I,
VR pH {EH1 B 03 8.9.
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T 36.2%, HAWERKHRE SR, M C12A7-F. CA
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B, ¥57% 24h i), 24 PBS [ pH {4 8.0 B ¥ 40 1k
JE5 pHAE R 7.4 BAHELIE N 17.4%. AHF5TE W pH
H 7~8 J& E. coli MZAEKIE B A&MF, Ao 4w
K= A e, RIAS S0P sE sL 50 4 W 1 52
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Fig.3  Survival ratio of E. coli in the PBS solution of C12A7
derivatives

(a: PBS solution; b: 1 mg/mL C12A7-O solution; c¢: 1 mg/mL
C12A7-Cl solution; d: 1 mg/mL C12A7-F solution; e: 1 mg/mL CA
solution)
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Fig. 4 Growth curves of E. coli in PBS solutions with differ-

ent pH values
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VO pH AN 8.9. BEA, pH W E] T EE A
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CI2A7-O A T RHMEZA, B 36.2% M40 w2 A
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