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Abstract

OBJECTIVE: To summarize the bionomics and clinical application of artificial bone graft materials at recent years.

METHODS: VIP database was retrieved by the computer, the time was limited to 1998-01/2010-10. The index words were
“bone filling material, bone defect, bone tumor, bone disease, bone tissue engineering” in Chinese. Literatures related to the
bionomics and clinical application of artificial bone graft materials were included. The data were selected firstly, and each citation
was checked in each article. A total of 15 documents were involved for analysis.

RESULTS: Atrtificial bone graft materials including inorganic material, organic material and composite material. Composite
material combined the advantages of inorganic material and organic material, which had good biological safety, biocompatibility,
biological activity and biomechanical properties. Artificial bone was implanted into bone defects at limbs fracture internal fixation
or after curettage of bone tumors. The healing process of skeleton was accelerated, the incidence of delayed union or disunion
was reduced, and which had a great clinical value.

CONCLUSION: Artificial bone graft material is close to autogenous bone in the promotion of bone healing and effect of vertebral
fusion, without rejection, and with good biocompatibility.

Zhou CM, Zhang JG, Shi YC.Bionomics and clinical application of artificial bone graft materials. Zhongguo Zuzhi Gongcheng
Yanijiu yu Linchuang Kangfu. 2011;15(12):2225-2228. [http://www.crter.cn  http://en.zglckf.com]

HE

B BEHEFEA RN TR AR 2R P S R S BLAR

ke RSN NS R B E, RN 1998-01/2010-10. R ZRICHE R H7nibtrl, HHdit, 5 Mm,
T AL TR MANSEFN TR AR ) 245 5 IR RN A R SCHR, 3 BRI TR, I B SRR SOk
5130, 3K 16 R SCHRTT AR tE AN G 2R T -

R NTHEMEOFRITIE . AR atte, Sateds TiiwErRms, Ha Bty eert. &Y
)rHﬁfi\ MRS NE S B D) SRR o AEDY RGBT P9 I S s R R RS T SRR A R A T WS N i A S e B
fRIEB B A S A AR AR, AERIRRNHIE.

8. N TAHI AR T B e, MERB S RORIE A7, TR N, R AR RTE .
KGR RO OB AR s AT R
doi:10.3969/j.issn.1673-8225.2011.12.033

KB, SRS, IR BN A E AR AR 22 R 55 e R S U] 42T
[http.//www.crter.org http://cn.zglckf.com]

TS S IR BES , 2011, 15(12):2225-2228.

A M. AYEEE. AMELBRAY
HFMRE, AL EZBNBA LT BTG A
Wy R B e R RL ) 3R

FASAL R G ST BN B AR RAMEAR B A 49

R, KBS BRFRRETBE, A9 1 #ERANGE
ANIAH A, A5 TREERAIER K, KFF
JE4a, BARE A REAER YD, TR HE 1.1 WARRE

ﬁ)ir 1BR R BRATEZR, AR TR MNFFAE: OHFHHAEALGOXLE. OF
BB ARG . FIRTBALEFER £, B BITHEFTHMGEF; AT ZRSE
%%%&Wﬁx&%ﬁiiﬁ#&ﬂ,ﬂﬁ& #.
AL R AE NS, B s R A 4% B PR,
¥R AR A AR — AR B ARG E
BRA.
A LB QRIS A A B A
*, SAMAHEEST A AE R, E&B4T

HERRFROE: 2 AR
1.2 BRRBGRE &% —1FF 2 it A
A& YB35 P (http://www.cqvip.com/) ¥ 5
HLE A R H K, & B IR 1998-01/
2010-10. X X439 B AAMA, FHM,

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

Orthopaedic Hospital
of Dalian, Dalian
116011, Liaoning
Province, China

Zhou Chang-ming,
Associate chief
physician,
Orthopaedic Hospital
of Dalian, Dalian
116011, Liaoning
Province, China
zhouyishenggk@
sina.com

Received: 2011-01-31
Accepted: 2011-02-21

K, %, 1970
i, LEARR
WA, Rk, 1996
EREREARFHE
A, g TAEENF,
FEAFAG. B
A 75 B 6 AR
zhouyishenggk@
sina.com

4245 :R318
SCHRAR RSB

G 5:1673-8225
(2011)12-02225-04

WAH B 0 2011-01-31

5= B 88 2011-02-21
(20110221007/M-L)

2225



@2 7&:2 Www.CRTER.org

SRS, 35 A LA FHT LY FAFE S ki

B, B, BAR I, RS TME, 5
FEB LB T L.
1.3 WHAERENEMN Lok £ R T 2416 R IERA
st RRER R, ) AT B LR E L ak. ARIE AR AT
ARG A8 K L#K155 .

2 &

21 EBMRAERE TG BARBA IR
AREG T BB, TR B A RAAME R
AR I MR IRA. B AT EBEAR AREHA(E
BB ASMB B AAL). FIRE B AR A
NG 7 - L

AT AL B % 8T ik AR QAR
ARSI R LEHF R, QRF §H T, 5RRHKE
BATAR LB, OMFEAR Y TRAE—F AR, @A
YR B EHFAEEFA G, BIARKARE EF), T
A% f0 8 R 18] FO R Ga PRk AR AR R TR A KT
A2, BB RS R ARl
22 ESMRILEYISE B AaCh B AR RE AR
%, BLURBSTT 0 HBEBRBANLE . REBRASA
IE. BRRAS AR . BAKR, RANMATIERES A
BAK. BAK R T 25 XA LR,

BERSSATLE: ABEA45-T /218924 & 4 Dreesmannik
B o7 M EH TR, KEMRIES T ABRSH
RAFaG £ M st LR AR S At VB 694 R, f2
EARGAE I AURIAR R BA . B BTN, FLBRASIEA B A%
S, AT EFHIS, BibkamkA, HFmpih
BRAAG Z 5P WaishF ik, #BR45 48 B
BB ARG TAZ T, T RE SRR 69 2 A IR
¥, PRUHAAE B BB AR E G B, R ARE e, Ae
BE A

201-42.904-4X,, £ [E Wright/: 8] f£vA 12538 44 57LER 45
B BB FT a9 hak LA B 6937 AL ARBR A5 WAL, [
BE&RAEHET. BEFEAN, ARKe s E T
i35 H) F KA dh AR 8 Ko Fa T A i 4 ) BRLER A4S Uk
BRI R, B T ARAH30~60 d.

A b H IR E 27 ) ROMER R AR B A AT M IR +ALBR
EHEANAR, T3 T ABAETE H2.540 A, AR5,
) B 46, 34 04 43 T ¥ T 45 BRER A4S Bk 6 4 A AR AR,
LS E B RANE -, A TR ARE G “RlH” it
7. AR,

WEEATLS: SRS LM ERTETRAMH+ 484
FTEH—K. BRI BABRE FBR =45 BRI
%, BWERATHFHAELAR. LM ESRRE H KK
—H, AW A DA, SRS bt .,
BRFaER. BiRBEMER LA LKL, (22

2226

CMAG B HESFAER. AT LRX—5Fs, FEMIE
EE5ABHFEROMR T HEREEES. RA %M
JAKEF. BFIATAMEFELSHERLAOALTE.

A2,

KA BRRRASRE AR

EVNGE LT TS 4k} Jiik
YA, OpE 26 B (Wight) BE 57 21 BILREF & 53T
& 5 T g 5 B AR A AR F, BT RR AT
Z%) MIGT A THIEHE SRR R
WAL, Rl BRSBTS T R R A D A R
R RS I R B, BB A L5 J S
0]%9) B B AL AR, URIE & AT A
o AT B R4 o JG BRI L 31
AR 53%., i ] TEECHE I 25 HOAE
SRR R A A IFIHEA S 18 41,
EH TEEAEN I 3 19, A
BPRAIE 10 1
BV G EL TS R G5
SRS, (hE P RE R R A ST RS MIGT A
& 5 & & 5 B LAEEAARHNATT BT BT, REA B0k Gl 4

7D

WaEEE, (A

PR AL AN ST i BE 2 2R, 5 TR EAAR 2%
PEAS R, I ELAT 3 i 5 15 T U1 D e dBe s 4
PEHF R

RGBT 12 M, RA X ST ) L5 R iR

HRRES I R A %5 e SRR AL N IS ] PR ST S 2K
WoEY R 1Y B TR S IR T IR, SR T

Mo AT IERI Lenke P43 BEALA I (A2 0 4
o 4 R W I B R A 5% 1 SRR 5 J=)
B ERRR G — R 4, AR e BE A5 A1
(T EENpIRES

K2 WERRASRE AR

S, (el

EVTE T TS ppes Tk

Mrar Pl (hE E BB AS A T CPC MoK 15 [ 4k i %
MR THRHRE (calcium 3. 0g:1mL LLfliA
IR S ) phosphate #l, CPC ZHLH N

cement, CPC) 3~42 g, Hrfipal CPC

L E BRI BIRER 74 B, B
BHERR A A CPC MR A HiR

20 {41

MR TCP N LH  HOESHHAR 8 6, &

& 5 & 5 R BURLAT R EREIE  BERT 23 B, RERYER
7% M WERFEY)  ZER 12 B, WA
MERAEDEAR R 13 6, AREeTYE
BREPRmTEl . b 2 4, RN R 3
e VLB IR, Bl KR e AR,
FH R AR 4 50% S AL B be 1 i Ik
EBE, A Z 4L TCP AL
kL
Y BRI SR 54 ®

RESL)

HE RSB

Wrar T, (o E 41
LR IR

SR, (i

CPC figfE AR PY 30 min YA [ 44 . R A
JE AR WL R N . X Sk BV R
HN CPC Lfig T #fil 5, FHmEIAEA WM
B A, BTN 853 /6 CPC 8 73 BEAR 1 o
20 fil#k245 CPC B AL RE VN 34 UL 2
5K, CPC BIR5e4: P

Z AL TCP N L& S e 1 SR B AR BOR B

uf, JEAIR AL = RSB B R AR R
“CHALZR” G, AR T AN SRR,
IF AT REMEEL 1A% SR S () A AL

P.O. Box 1200, Shenyang

110004

cn.zglckf.com



SR, 35 A LA LY FAFE S K

@Ekﬁ? www.CRTER.org

HYEMIREE. B Hench#dk A= £ B A A4t 3) #F
HE A ERIIE T S, B AWM ERIEE T AN
Friie, LA mikig 5ULRE N, BARTEMRE.
EFEE B TS, 24 N RA BB R G 65k
B, BT 5ESEAMEGED RS (R0 H4HEG. F
FHFE G F) S A KB T 69BN AL F AR fa R 3R 3L
LR, KFERFER.

B —F &, TGS T R mIe g g ok,
FASMHBTEFAKE T, o BULAKE TR REH
fmn A KRBT, £MRBHEAAERKRTHF, kA KA
FARET R AR G g A Fe oAl RORCE 4B i
Fadk B om0 A, RAKEEWE MBI LT R
U

AP TLE: 4R B ARG IR A A
T RARF Ryl AR, = —FPEM S LR K
B, BAHBEFHRE. MAARE, 58 LF

IR B A Kom ) BRARFEAL S, HREH A ERY
WFELRT, LA ARE L& Fib0tth, FF
BeE e A F AR B RGA, iR R A RGA,
R 2B R B IR R A EA 5 R RN F E AU
By Z LRI M LM, T % SLR. LR EE90% A4
898 AR ATAE.

XA HAAAANZRA G, & T e LR BR(RE
BRIRB)GIE KR, FER BRI mieF A, A A THK
AN Y 4 L SR RNBE I A R A 64
i, 2| SR Mg AR, W AT A A K, AT
BIAR. AAHGY = 4 FUIR W 4545 AR B BT LA ) T ATERA
G o4 R BOIK .

I BRI KA LR R A4 1£19.6%, A
NG R Iy Ve g7 R ARAR IR e 1842, X —I R
R TR AR, W R A LR R I BOR B
ARE AR, ILAS.

®3 GBI AT

i R AR FEE

WIRES

g 54®

FAREAE, (b YRR R IR KGRI BT 20 6, R E TR E BN 22 0], LEITY AURRIEREKA R FAT R IR A

[ Il R e Y

SRR R AR R
FHTRAD, Jbnia
IR HEAEA) TRETT S 0
Fr:

TFRALIE A E SR A NGRS K
ISR s BTGB ANE 4 41, Ko P R R AEAL v
THER, ST R AN KIS TR R
FERIBE 3 B, b B AN AR PR A I it

LA NGH LA SRR 2R N A
BHEA B SR AL 3~6 A FA Al Y e PEE B
6~12 M A g Bipdsd, HIRETEA KRN

I AR |
RIZAY S )

Y K Wb J5IE B MR
(NHACIPLA) Al F1 14 151

o LIRFHIRHAEHEAE 0.4~3.0 g
N2 5 BUHERR DU BRI 5 S il 15 Ak B AE 5 AR
URET PN [ 52 ¥ T A SR IEMER AT PR

1 EERL 1 SER TSRS Dy REM S AL R A 25
90.3% 1 94.4% , fli# %5 5l 83.9% A

REIR A 88.9%, MESMRIRET LAABIFASAL. BLRIZNAK
2 Dt e A A M ATE S A1 O A il 5 v R P
ZAN, BAT RAFIEARRE, AR H Ak
BRAHIRN S, PR A A AR B A R
IR, gk RS MOR A 3 BIEE, 4 DIUKE SRS, BT R 2 6 3 Brar, 11 ARBREE R, S
[ v B2 255 R MBREE S TRAM  FREL, TR BIIERAMGR N T HAR, Tot— ka1 BT sE, PR E L0 6
BBRFIE) i, et R A TR AR 3ANHEE XM, B 6~11 M H B, NEORTTIERRG . 45 AR W AOK R R
S AR BRI RGBSR, 1697 Ak

GO, R A5 S S o 747

2.4  IBERIAE g LR A R R
&R FiE:

MANFTE: OB TIAA LR L= F 8
RV A B AR AR AR ME & AR
REfLAERR TSR, QFH BT &, OFBIF
AR, AEEIRE AAER R EHS. OF FREMNE
FEH TR,

% $£2007-08/2010-01 /& X i B #HE ks 49 5
AR EH B8], F420), k164, F#20~85%, F3
53.5% ., #EFEFA4A245), HFE I T 4B, DL
BRA8H, BF R0, KBTI 36, RE
BB, RHEE B IR8H, JRE-FE Fi6es, REF
rabl. FAEALEL106], ¥ E T A AL
B, BEFREIFIL26), BEBHAL6H. BRBAER
H6vl, g LB E R3], RE EEE M2,

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

EZHH A% AR dHench#x Ao £ B A 41
B 8] B 0 W E IS S, AMER RS A
45%Si0,. 24.5%Ca0. 24.5%Na,0. 6%P,0,. #L
e 6°3g/&, FRIFER, BEA I E BRI,
A 4 90~710 pm, % E2.45 glem®, A ¥ & E
100~200 MPa.

FRGE:FEFIFE WA AL, AFSENHE L,
FEIALAANT S IAA, BRI EH, FRBR
FIRLL R B TR T8 AL LR, AT M B AN TS
A BB RTE, ZMRBIRRE, AL KR
Gk, FIHARMIERARBHF GBS A A, £
R AR AR B AR AR A T B AN SRR A A Y
EMIIE TS, MAHAA ERE R SRR AT,

2227



@2 7&:2 Www.CRTER.org

SRS, 35 A LA FHT LY FAFE S ki

RESIR: KB FHRE R A E TGRS,

AR OB F A ME R I0E B E XA KR
RELER., OFRRRE. @FBLF LA,

gm. 586 EA o —MAE. PR EF KT
iy, Mip1208A. A EHLEE. BE. A
B 2 i g, R AASAE REFHLE. AHNFHY
6 RS, PR &4 ¥ RR A BB = % o He 7+ R
R,

XEHEBAMBER: AAMF1~34NA, Boefisin
GAEM. TRARERR I ATRAER, FIHAEFTK,
HAMA3~6A A, S EAEHEANR N A AR F K
No BEEMHE B AR RS —IK, RE|FHiEE, B
BAR THEAME G, MAMHAE~12/ A, HF B BUE,
361 B S A TR AR B H M AN 1~3/4 A H # B R,
3~6/ A B A FHs s —IK, FEBLLET
LR

Y

3 itig

R, BAPA TR B S0 A AT T R Kt
e, RARMAMICEN T Fak MAAF K&, AR
IRFEA-NEFREEHARTOEFAENDIF HE
A, EE ITERMALETAELREN, RBERZIE,
TAFURRIT R, BHAMAREFIE, ARG R
RARBET F e aT%. R, BAKES T RITEE 6

FARFT 2 AR LE.

4 BEH

(11 AR, VE 5, B 2 0 K 8RR 0 A A 5 Tk I 6B 200 i 2% 9 1 ) iy 7
B R 7 AR % Sk RE V). P AU RERT A R R
%2,2009,13(38):7455-7458. B

[21 E@Y A WEE, S DHRERIRN LN KR SUHEHE
1) PR i AR (D). R A AR T 9 5 W K B 52,2007,11(1):
41-44.

[8]  BESRZE,5K TL VAN [RIR N AL RN J7 VA0 STOHE 1T 2% TR o 1% 3 4]
1R B4 5 2 B 2+ 41,2004, 3(2):35-38.

[4] S, S AR R ARRL ) A A 2R 5 I A N
[J]. 7 2 1 TR 9 5 1 R B 52,2009,13(25):4910-4912.

[5] Peters CL, Hines JL, Bachus KN,et al. Biological effects of
calcium sulfate as a bone graft substitute in ovine metaphyseal
defects. J Biomed Mater Res A. 2006;76(3):456-462.

[6] Walsh WR, Morberg P, Yu Y,et al. Response of a calcium
sulfate bone graft substitute in a confined cancellous
defect.Clin Orthop Relat Res. 2003;(406):228-236.

[7]  fBRE IR A, R KA. GRIRAS BURLAE R R F9 BUA T P b
[J]. 1l R Bk 44 35, 2007,10(5):422-423.

[8]  whPLER, B IC, B, e B AV N A R A R M RHIR T
JRHE ST & B 21400 [J]. B A 2L TR 9T 5 1 PR HE 52,2009,
13(12): 2369-2372.

[91  Wah®, skilf B, A5, IV PG BR A /B0 25 1 ik TUBURL (R E AT f=
Zgﬂﬂg:ﬁ;ﬂﬁB’\Jllﬁﬁﬁﬁﬁ[J].’Jﬁ%ﬁﬂM*ﬂ» 5 & R 9¢,2010,7(1):

[10]  BREL I BRAN A 6. [ B R N i 48 S AN [l i ERL o et
94 [J]. H E AL 2 TR T 55 I PR HE 52,2008, 12(19):3779-3782.

[11] %0, TEESB1E, 5. ZALTCP A T 45 52 R M i i 5 A1) e IR
BOR 54 A MR ] e 2 T 4Rk, 2008,22(4):
463-467.

[12]  E5,IMRIE #7255, LG PSS AE IR B K - EFmia i
N [J]. 52 1 Rk 25,2009,15(1):54-55.

[13]  BACHE, LRI, AR e 0, 56 . AR ERILE A / IR TG 18 5 A A
) 2% PRl [J]. I i R 522008, 10(37):51-53. B

[14] &2 AR AR eG4 T, 25 W FH 0K I T e 1 A RHAT TBEATE I 41 I e
B RO BT [J). o [ B 41 ALk & ,2005,13(8):586-588.

[15] S AC, I 5L, LA I, 25 . A R it R LA P Skttt
S SEFicatlTU i 15 I PRI I [J]. o i op g B2 45 SR 24 2R
2008,6(6):415-417.

@272;2‘ ISSN 1673-8225 CN 21-1539/R 2011 TEMEAUA (1T 1 FEBI 7 GG ) Ao i r

2011 F (IRESREEF) REMEITRE

Tr B —— 8 AT | SSEIRT .
R o ChEZEAR
WIROEERR) Bl )
([ 2 R 2 1T
WEHREY « (hscAEY
B2 TR 7R ) Sk
Bt A SOoR

A SETT IS o

K83
7 AR AH HEA T 3

5P EEEE BT, BERS BKREAR
(HePES R GG | HERTE: AR, AW | BeREibhl: b iriE e
R E SR | A AT e, AR IR, | EAAMATFHREAT | 100084-86 (544  (FufE S
FREFEHRFTIESS B | SARE BTy 3 M. ARTIEFsbRAE | BEEZEY GniEs
FYMBEFERBIAT], | 2.PBE PHEE. P gs & R RIRE 2207 | T 5 | MEZW: 100084
AR PR 2R S R A | THIIIGIR . #EERBMF SR B2 AR 3. | ISSN1008-1879, [ | Hiif: 010-86868288
Tl O CRSCRHEIIT | 3RS IR HRAR  IRIRE A A IH | W% — TS5 : CN44 89740953
B « ChEZO | 29T, —1667/R , HE& AL | E-mail: amykfyx@126.com
TIGEE)BAREDY « OF | 4RSI HARRIRIGE . ARSI | 5. 46-114, [ESR amykfyx@sohu.com

5.y 7 B ARBRITVELL KB R4 T4
6.4 KRBT Kz, SAGA 7 1
8.[E A S 27 3 s P S0 RS ik 55

9.2 e LA GG P SEER 28 0 BRI T
e S G g & ] D

175 : MODK4406, @
DM6621.

2228

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



