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Research status of modification methods for some silver-carrying antibacterial agents

Yang Li-na, Li Qiao, Guo Wei, Li Qing-yan, Zheng Xin-ying, Gao Ning

Abstract

BACKGROUND: Silver-carrying antibacterial agent has become a research hotspot in inorganic antibacterial agents for oral
cavity, because of high biosafety, super antibacterial activity and no drug toletance.

OBJECTIVE: To summarize the structure and silver-carrying principle of some common anti-bacterial agent as well as their
modification way (silver-carrying approach, silver-carrying environment) on the anti-bacterial effect, improving the defects of raw

materials.

METHODS: A computer-based online search of CNKI and OVID database from 2000 to 2010 was performed for articles about

the silver-carrying anti-bacterial agents and their carriers.

RESULTS AND CONCLUSION: No matter traditional zeolite, phosphate and other carriers, or new nano-silver, people are
continuously modifying the self characteristics and silver-carrying of the materials so as to obtain a silver-carrying antibacterial
agent, through the modification, we hope that the dosage can be reduced and the antibacterial activity can be increased beside
their shortage. The expectant silver-carrying antibacterial agent can not only depend on the nanotechnology, but also the

combine material, sustained-release and becoming an accessory.

Yang LN, Liu Q, Guo W, Li QY, Zheng XY, Gao N.Research status of modification methods for some silver-carrying antibacterial
agents. Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2011;15(12): 2245-2248.

[http://www.crter.cn  http://en.zglckf.com]

mE

B WARRARAED e, JURT, AR AR L 2 TR PR SU R
B FHISLRNE R R TCHUDT R IR SR SRS RO T 5 SRR IR A58 e 08 2 L v AR 0 s

BRI TTBLRAE LUZRIE «

Tk AV R CNKI #diiEE . OVID % 2 2000/2010 7 AR ZR BT 1 771 B H AR A 1 A OGS 7

HRELEE: LRRESNA . PHRESARAE, CRFMPOREER T AT B A SRR B AR U7 A
Wik, DUAREI R S, ik e SO0 M ek T AR S BB KA I AL R ABAR BT LS BAR NG AR T 5
B T AT ASERE— s MR I GRS LLAh, ST LU A A, G 0 B LA B v 10 S FCARR R F) 5 I 4 B 1 e A5 7 T A

Jo

KR IARPURGH; Bk Sk PUEAMRL DREMIAMRL

doi:10.3969/j.issn.1673-8225.2011.12.038

ML, EAR, #REE, AP, PR T UM TR ST RS DT ST BLIR ). P E AR S S IR R

2011, 15(12):2245-2248.

0 3l

i}

BT A R 6 S0 EA AR A A AR AL
K&, AHRE ) 69 £24F A AR 28 1T Feo i
A Yy mfR L k@ I B T ARk ik A e,
Gk M AAFRARE, BIAEEOR
FatnRIZ MR A G, IHIRAEM LI,
MG 7 245 18 18 4 38R I R B F R BB A
A% ik, Kk, A, BFRBLEET AR
Tiha. k. BABREF LA EARF,
FBTREHEE B THERERZARAERAN
—£ @,

WA FIER, RS A FE AL
HANE BB TLEFRBETEARSVILA MR

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

[http://lwww.crter.org http://cn.zglckf.com]

2 RARBAEA A MeaotG, REE
JT. REAGHEFRE, 2O ELAE
B 4G S,

A TAUATE A 0 458 ) £ B A A A AR
B E—AAGEBNE], LA EERILEH N
H¥, 4B T 5 mE AR, AR mE B R
DMEIAR T AR RERADFH mE T,
ERGER T, 4B FHEKSFREATH
4., 74 - OHA=0%, #Heie4nfd] M ak3nim i
WBETEEL S, BAR MR T, 4R B AL A
v fEtat P g RRA %, EAARIEA
HLAAE. EPARATAL. BEAS e AR, 4 AT
AEE . AR A AT B BAT AR R @R AR A A
&, #HBTFELARTREGER. (2N
R, RBRAARE A CAGLEEF S, )

Department of
Prosthodontics, West
China College of
Stomatology, Sichuan
University, Chengdu
610041, Sichuan
Province, China

Yang Li-na,
Studying for master’s
degree, Department
of Prosthodontics,
West China College
of Stomatology,
Sichuan University,
Chengdu 610041,
Sichuan Province,
China
eleanor1896@
126.com

Correspondence to:
Gao Ning, Doctor,
Professor,
Department of
Prosthodontics, West
China College of
Stomatology, Sichuan
University, Chengdu
610041, Sichuan
Province, China
Mr.gao-ning@
163.com

Supported by: a grant
by Sichuan Province
Science and
Technology Bureau,
No0.2008SG023*

Received: 2010-09-20
Accepted: 2010-11-03

610041

2K, *,
1986 F4, Xk,
I e TA,
)| KFEHEF
MR mtE, T&
W O A 5
& AR .
eleanor1896@
126.com

BHMEE: HT,
HE, iz, w))
RFLEFHIEEZF
RASH A, w)E
AART 610041
Mr.gao-ning@
163.com

4245 :R318
SCHRARIRTS:A

G 5:1673-8225
(2011)12-02245-04

A% B 2010-09-20
5= B3 2010-11-03
(20100912001/GW
+Y)

2245



@2 7&:2 Www.CRTER.org

BLEI, 5 LFEHBADLRHFEE 7 CHI i s A

T AEARNT IR . HEMEE. FIE T L L LUBAH
T B HMBEFD, A3 LR, ABERETR A T
RAFBALE A O, FRIFT —R e RE, A
FLRRAET 7 ARG, F R 694 B T ERA B E . BRA
&, BABRE . SIONTIO,. HEE. HEKRAT, O
FEAE H AREAC B 0y —i8 1] P, B HoPR Ak
Fatd A AR A B 220445 5., Bk, 4zt o R fkeg —
MBRVEAETT, WRART —KELLHHE L,

R B G4 2 AL F| JURY 3 R BAR A 424 L 3
4R B T8 Bt B AR K. BARIRE S0 A B i I
R AP E B AR S QB R IR VA L334, ki B2t B
BRI F R AT I — K T R, Hit—3
RN R A KL ) A 228 T,

1 FERINTTE

1.1 ENR
MREARGERE: &5 14 T2010-034%.
WMEXBAR: X F AL R EE R A

2000/2010, L AAH6948 & B 18] 7€ ) 5 2000/2010.
MEEEERE: CNKIZIEZE, M ithttp://www.cnki.net/,

OVID#4E %, W 3thttp://ovidsp.ts.ovid.com/.
MEREREIE: XXX

material, carrier; modification, oral biomaterial”.  sC

RAEE) “BRAIBA, HIK, BUE, TiRAHHA.

1.2 RO
MNFRAE: O FATIE A 54k A U H ) B B A

BAA K. QR —ARRAFT L R SRR E LR K0

XE,

HRbRE: O AMAR. QAR HEEARKA.

1.3 R AR P XK F, bk

35k, R HLTaI33K a4 &L,

1.4 SRS MAGLIK3IZE T, LHk[1-54FT T

BATAGE F AR IRE LA P oy R, bk

[6-18HK 3T T #h B e L M R B 7 R FF R, X #k[19-25]

PR T B8R 2h 6 BARAUHE B ot 7 KA AT 5, Litk[26-32]

AT T AR BRI R B KA, TAK[B3HR T T

A pott T X,

“silver antimicrobial

2 #R

21 BB o A2 —mANaFms B R s E et
BREAhAR, B R4 AR W @ AR 4R A @ AR AR

CHAQF BT AR BN FERES, B ELEMA
R M K 2940% 893K B T . #h B L RARE LALIL
BAME R % 0 BARZ—, B AR A LT AR 6
KAEHFT, Aok, KEAEBBAMT K F49 L10sF

2246

BRAMEIUE: R AR B B e 228 OF

Mith 4 3L R A0 3018 49 Si0,. Fe 03 H MR 5 2%,
A ILRAILEIF B FE ., QF AN H B FA K
49Ca®*. Mg¥ 5 s ¥, il s gl, &
B AP R B 7% 0 AR B R KRR R B E H2 h, B
A #AsKER, ENaOHEpHAZT/E, BT, L#HEF
MR A SRR B R B DR 5 29645, BRALIEA RULIEME T
SiOy. Fe Os¥a TR &M, IAH ALe B,
BERETHOHEMMELE. 25m5"8HNO,.
HoSOy4. HaPO iRt R R B AT B, ot Bukih
B R K B AAGBRIAT T R . 48 R ABR L
TR B 3K R EG E R R % B pHAE Ao RAUERAY K 69 %
"), P A HPO MR R AR 2, Zhang% e A
AL 320 VAR B B AEARIK R T At R R TR A,

AR, #h5 0 RAe S M AR X, 2%
I TRR) 46 #0930 5 B R 49 Ak48 1k, Ab48tb 5, B
BB TS THERY, A FArarmEt e LE
Fagra g Ty, BF R M, maRa AT A a5k
o ehabert, geer M S0298 X Kk B AAANaOHZ &
B, 2824 h, REFER, £105 CTRT, &M, 2%
RIEARBE G 09300 3T BRI EFRFIRZ T 10%. A
AR, IR R AR KA, RILFRE
TF, RmAMAkh G otkts, Ioeg S s X )bt 2
1 mol/L A& AMA447Z 781 h/a X 220%RM4EiZ82 d, R/e
2500 CTFEER, MMHEHE R AR KIRS.

Hhabimatt: HAAFRAMNB T AB THFEHR®
¥ ehCa’t. Mg %, Tm%F"A0.3 moliLegNaCl 7
BAE100 C Frbith o #ATHME, RAFRETRSZ
87.9%.

PALIREE. AL IETT AP b G 0 ShIRsE A, AR
1517 13 7 50 4% 40 AL TEAT ) T 45 5] BRI B4R B T 49
7, 300 CTABIRAMNASD TREE., EmRAL
AR SBARB LB TR d 3, it HeREA
M 2A%30 B 0 Sh MR BN, MEER T T 4.

M T VA EE B B e 2 A, ORAL R, R AmE AR

W32, RS, WRATZA Ay R,
2.2 WEBAEh  BURARER L K QIEERRR4L. ARER4R. AREA
45 BRBRAK S S AT R AL, IUABRERAE A R AN LB E IR,
K FH FE1964F 8 b mIIRE T ARBR AL Th ik 09 L2 My e
LR, HA0% XA A-Zr(HPO,).HO, Btk s,
FRBRAE B 335 0 AL T NE AL AL A 5% 0 R BR
BRIERL. BREAAE B4R 2 20 B F Rk X0, Sk
B AR B 47 1) P L8 ST A4 4 iR 31 3 4E 52,

EIREMTERIE: A KR e R A A
SRR BB, RGBT LHbbe. BARHFED
FRR T 4EFR A1 1 2402 1 304 FAT SR 6 BRER A 3T AR
110004

P.O. Box 1200, Shenyang cn.zglckf.com



A O i U 4 I b i S WL s

@Eﬁ;? WWW.CRTER.org

F R F, 13405 K B~ DR BEER AT AR B T A 8
BT AT, BREPUR T ERA A T A

%&%&é%%mﬁ@ﬁf&“Mﬂ%%%x&%za
BAATFH—F £,

REN . BARBERMAA LA SR @k, EZFNKHE, @
R IR E ae, Fdak, mERASHEAARRE
XAES WmmmmwA&%m&ﬁ&ﬁM¢ﬁmﬁ&
BR4%, SEMILIR2|iZ 77 ik fe i 1d BARBRBR 453 £ 3.
SRRSO 5 AR bR MBRES . 4SBRBS3APABIAR] 2
%ﬁ&%ﬁwkﬁﬁ@&. ARG T KA

,A¢mwm%&¢%%¢ﬁ%m¢%Aﬁiﬁﬁ T

T, R B 4838 hn BARBRER 45 R B B KL A BOME R, R AB IR,
dﬁ%ﬁHwAFﬁ@m7&ﬂi%%W®ﬁ%
2.3 WKER AR BARIE AR B ATIE H AR89
., Nanotechnology— 1 K ARzt A48 KT fe s 1 # 4k
ARARBL I K B3 m v R @ AR AR P, AR
F RARL 4 R RAEIR GG TR, 6 AR R BT
B EHEAmERAE KGR @R, RAMERN. T
RIS T AR B 04 40 R Bk b 330957, ok AR
WA B GBI A AR, AR S k.

PR BIRTIOTHIAEF: 4R TIOFH T 245k
WAk, HEMRATEHEA., AgIAKTIONLERE
ZARBHPIPEABROA RS . RREAAA: —FE
Ag%ﬁTﬂ@%i%%&ﬁﬁﬁ%%x,&ﬁa%tf

ReAfEAL; B — mAG A e g R IHE AP TR
B, AQHEATIOMIUE A Z 6947 h iR, WY T
HAH BT &, FEAF O T BEE = A4k F Y
BRAR S B AR AR TIO AL K AL E A AT st H A2 L KR8 B
IRE MR HATIR, #3408 > 40 mindk 5 3k At 18] &
T B 5 A B 6 S AR

PEF: L H AR R A e &
YA RARE) I 5T A ARKFS A6 Mﬁ*mtﬁﬁ R
FaARIEIE 2, TUAE R An oA 0 o R, S50
TR RARI TR A AR K B Fo R E 7 M) R IRAF
BAFROR.

EAH%H F U A B B T R H A fe AR

Bt —RE RN FI R 694 L AUE A E PR T
aﬁuﬁwﬁ‘%ﬁﬁ%%ﬁﬂ%#iﬂg AR, *F
AR R RAEE, R RERAE. LRHTERA
EIRBE R BARAAR R aE A ) LB — B4k,
£971%99.9%., F AL K 69 FHE] AT VAR S AR 1

BEMEIRR A, ARG,
24 Eih

MBS T @ PR R B F R &5 XA T L@ty
R IR 4 K ATERGG T ik Z A1, B ST VA R SR A e T .47
B 6k, BB 0 R IR B R AR BARILE A 094 5
%mi,ﬁkﬁﬁTﬁé&%%W®é%%mo

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

TR AR EIHI T A F AEF e de T ARG
JMW“ﬁIéWM |09 A Z RN G R F
PRI M AT M T A b A

BE&SE: SRR AR BARILE A Ak 6 7 XA
HEE, ZAMTARY BAARB R GR 2, BIRARA,
F I RN BARZ AT R G R AR R &, EAER

BeARAT ARG B a4t 3 0%,

3 Wit

BARILE ATHME A —Fr 31 AL 50 o S LR A4
ANE LB FAHE DB S P, A 2T A @it
F A BARIUA 7 6948 b Fo O 5 J2 69 BARIUA 7 69 BUM
A% 5 AP A AL A Fa A F RS-, VA 3T EAR AL
WRAMAGT L, BT TvA Lt —F b A 4K AL
S, BT AELAAIE, ZHEIAABIITAE S e
PR R AmER B AL F T @ R R

4 BEH

(] FadfE, ALHLA R IEHLTE FITE DA R EPF\“FH&ﬁﬂn&JE[J] el
HERAE O E¥ &, 2007, 5(4): 233-235

[2] Jung WK, Koo HC, Kim KW, et al. Ant|bacter|a| activity and
mechanism of action of the silver ion in Stophylococcus aureus
and Escherichia coli. App Microbiol Biotechnol.2008; 74(7):
2171-2178.

[3] Li WR, Xie XB, Shi QS,et al. Antibacterial activity and
mechanism of silver nanoparticles on Escherichia coli. App
Microbiol Biotechnol.2010; 85(4):1115-1122.

4] #FHF, 3, MEE, & ’ffé%%ﬂi‘n.*ﬂ B AL R N ]
Ll 2R T 2% B 24 2010 24(1): 25-27

[5]1  JAHETT, Ruis, BoNCRHGUR IR E‘J;“\lk{%ﬂHﬁ[J].%ﬂr‘?f
Bk, 2003, 5(6): 20-23.

[6] Kawahara K,Tsuruda,Morishita M,et al. Antibacterial effect of
silver-zeolite on ora K | bacterial under anaerobic conditions.
Dental Material.2000; 16:452-455.

[71  Zhang Y, Zhong S, Zhang M, et al. Antibacterial activity of
silver-loaded zeolite on prepared by a tast microware-loading
method. Mater Sci.2009;44:457-462.

[8] W%, BrME. /%E#-ﬁun’wﬂ‘)hiﬂﬂ)t 5 J B[] AR < T L
511, 2009, 30(4): 15-18 )

[91  REJEAE KRR AT 1y LS B o ek B 110 S 38 A7 9 [ ] B WG Wil i K 2
4], 2007, 35(S2): 82-85.

[10]  A=dgms, &5, sRICEE AR R 5ok vl A W B 7K o B R T 56
AR IR 2244, 2009, 24(3):195-202.

[11] Zhang BH, Wu DY, Wang C, et al. Simultaneous removal of
ammonium and phosphate by zeolite synthesized from coal fly
ash as influenced by acid treatment. J Environ Sci (China).
2007; 19(5):540—545. )

[12] 222U, Searie, i, S AR Wb AR ST Vs AR AL B g
K ﬂm&ﬂﬂ%ﬁ[n%ﬁL&%ﬁ,mm,«m
1111-1115.

[13] PG, Wl Al Wt Wb A0 itk A BR B AR A ST [J]. 0
RS 54R, 2010, 26(2) 161-164.

[14] THEm, EARH, w8, & /%Eﬂ’]ﬂﬁlti&ﬁé&ﬁ%kﬂfﬂ%%&ﬂ’ﬂﬁﬁ
FE] AR BHEABE# 4R, 2010, 27(2): 33-36 o

(15] M0k, 457310, WhIZ 1, 25 ARHL 1 050 PE e I B 5 P B
JilJ]. AEE )8y, 2003, 26(3) 8-28

[16] SKBERE. D7, MUOT, %5 Bk elohE v A 2555 R 1 (%
R E LS KHK, 2009 25(13): 83-85.

(7] J5K0), XM, B, A AR SR A EBoK R T
[J].‘;z’f»%(i%\l[zﬂaa 2009, 37(15) 7156-7161.

[18]  Esrtg, AN, AL, S Sl B rh a4 A B 1 1% K RO 5
[J]. 0 H 57K HEK 2009 25(11) 73-75.

[19] Jha VK, Hayashi S. Modification on natural clinoptilolite zeolite
for its NH4+ retention capacity. J Hazad Mater.2009; 169(1-3):
29-35.

[20] WEACAL, (HARES BERR B S AT A 0 T A bk RR U] A 2 E R,
2009, 21(12): 2536-2541.

[21] Pan B, Zhang Q, Du W,et al. Selective heavy metals removal
from waters by amorphous zirconium phosphate: behavior and
mechanism. Water Res.2007; 41(14):3103-3111.

2247



@2 7&:2 Www.CRTER.org

PRI, T LR TR 77 A0TSR

[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]

AR, TR IR, NG, AR R R IR AR R AR 2 B
93 DR PU R R FE[J]. L 58 T B RE K% 29, 25(4): 356-358.
AT, BRI, IR, A A (5] R A R 2R
R TH AR, 2010, 38(2): 59-97.

é%g% %ﬁ%?.E}'éﬂz’?’%%%ﬁ%ﬁﬁiﬁﬁ’ﬁiﬂ@[J].{hIFFI‘EWZIS, 2007,
7(9): 33-36.

KU, B, 25K SCBUR B IR B A A 4 b 1) 7 OB e A Y
[J]. U AT 48 42 24 2% %, 2009, 10(5): 301-305.

HEPLER, JRHEGE, KEE, 45 % BB ES I PT s EVASE R B
WEFCJ]. A5 et Jig B #4 k2007, 24(6): 18-22.
Nanotechnology: small science, big deal[R]. Reviews, 2005:
544

YRUBEN, SMEET, ERG S AUKEARTTHLHTR AT ST R[]
M 1E T, 2009, 38(5): 717-720. )
Mg te, B, SR, &5.40K A ERBURE ML AR RT 53
YEJE[IA T 4k, 2007, 7(4): 22-25.

WL G, KEE, AR, 25.i02/Ag48 KB RIJ]. PG b k22
2, 2003, 33(5): 566-571.

2, EAER, PR, FAREESDNKE SR A E R,
2008, 20(6): 859-868.

e, Wi, WEk, 5.2 PPk &k e E S PoE
B[] VE L K24 2% 4R, 2007, 37(2): 235-238.

W, FKE, WERUE, S5 HT BUAR LR B0 R 6 St

E$ A v)I| B AT 23557 B (20085G0023).

KFEE. §— A EF@ it A M Bkt R gk,
AT RATEAE, PrAfEHERARE, SRR TR,
F—E AL TR,

FUZSZE RFAR BARAFT READ, B ER LML
TR ARG B FRAN AR

EEEHI M R ARG RGN 2.

WG BHES: 4B THrARE. a. Bk
2h B R EARSF BAR R M A AR

KL MBIFT IS, Bt BARE) KR Btk 7 X AR
Bl Bk 6 % At gkt 7 X,

WA ARIEX: ikikxt B AT SR E 7 49 515
REFEOR—KET MR, H#E—FRAFRFNERAF 7

AERF L[] % Btk T, 2008, 34(5): 29-31.

AT A,

@27&? ISSN 1673-8225 CN 21-1539/R 2011 FEAZAUIT (/AR T FEHR Gl iR ) Feal ity

PRESEIMHSAHEATEEXLERE: FHEARH

ERR: PRMRIEAR TP AR
R#R

HeA: WRAF, RIRT, R

KL, MR AR TAE B
A

ke FEHEEHFEE TR
B T4 LA T20025F XA A A
4 %817 B (H200215)

K ABE]: 2004.27(05): 278-280

WE: g ITRMRART, LR
MFE ey EAE R R LB AR
RAL. T IRAE R E 69 AL AT dm e,
AEYREER LA T E, HAMHE
BA — S 0 2ORL, o iR AR R An kR
KL, H )T e kb . 35 A )
BhegLIR, BMmAEABE TR EIEA R
WL R AT . BATA TAR AR
B R A 2B AR S5
Fu kA A AMRME, AWK
A FE 69 B 52 A0 A R AR K M AR 248 47
IARFHEE, AIGRIESE Ry kA
8B & R AR L AR TAZ P 4G AL
JIRFRIRIATT 4234,

FRE: MRBATESE5REHEE
BRI E IR A R SRR R

2248

& TRE, EHE, BREF

KA SRR AR, FhA
R mie, Aottt

HA kg IEE; BHMER
T e, A4hiasis

K A& BTE: 2008.23(09): 745-747

WHE: AR THAAR IEE
(NHAC) 5 % B %5 % 7 -F tu J.(RMSCs)
PRI dpAe S B R 44 AR 77 ik
16 5B HFRARE. F % RMSCs
5NHACHKR I o3 4, AT H A F A
RN, ERTMA T w2
KRELLL TAZE L RAFHOBEMY . 3878, 4
K. mfe & e nb BB B R
Yk TAZ B 0%k, 4 BNHAC
FLA RAF Y A A B ST A B 4 4R
TAZIR MG A A ATAE,

FH: PARAHAATEIERE
KRN R R

Wk LiET, Hlek, FHEF.

KA MRA%, AR, AR T
#2; A Mok AR

Aa: BRARAFEALFYAE
(50673076)

P.O. Box 1200, Shenyang

EH: TESMANKEARLTIEEN
AFERABRIKEHAR

W REBR, LM, BRD.

x4 FTale; FARGHRAR
IEE

Ha FMKFEFRRIAETB
(% 5 :EE131031); T4 T4 £135
TAZRAF B (% % :38RC2002038)

5. AFBEBALRTIRR YT 2
MR EEERR R

Yk e, ang, IERF

F4Eid: AR IR R IR H
RER4N; RAE; PLGA

e BRAARAFLALTBRA
(30772129);, T LA B E LA A
(ZKX06015)

FH. BHELATENAREESIRER
HEYEIFEN

A A, 2%, HEEF

R4 BRI ITAR; X RAMH,
MR, weHIR

*x & K 973 A & it X
(2007CB936101); E % 8634t X/ A
(2007AA021901)

110004  cn.zglckf.com



