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Abstract

Background: In the process of treating bone defects, the implantation of the carboxymethyl chito-
san biomaterial scaffold into the defect site can effectively improve the biocompatibility and bio-
degradability, reduce the generation of adverse reactions, and provide a new method for the
treatment of bone defects. Objective: To introduce the latest application progress of chitosan
bone biomaterial scaffold, summarize its related functions, describe its application in the
treatment of bone defects, and explore the current research focus and future trends. Methods:
The first author searched with the keywords “carboxymethyl chitosan; chitosan derivative; bone
tissue engineering; bone defect; stent; review” in the PubMed, Web of Science, CNKI and Wanfang
databases from January 2000 to August 2023. 212 articles were initially examined, and 47 articles
were analyzed after screening. Results and Conclusion: Carboxymethyl chitosan can be used as an-
tibacterial agent to treat resistant bacteria, as bone conductive substance can promote cell adhe-
sion and proliferation, can also be modified by a variety of biological materials combined to en-
hance its mechanical properties and functionality, but also as an injectable hydrogel in any shape
to fill the bone defect. However, there are still deficiencies in strength, and it is difficult to achieve
good support effect while ensuring antibacterial activity. Most of the current studies still focus on
recombining with other biomaterials to enhance their mechanical properties. In addition, most of
the application research of carboxymethyl chitosan biomaterials is still in the experimental stage
and has not been really applied in clinical practice. Improving the preparation process of chitosan
biomaterials will help in the development of bone repair biomaterials with more functions. In the
near future, chitosan can be combined with 3D printing technology, genetic engineering and med-
ical imaging technology to open up a new path for bone repair in the field of bone tissue engineer-
ing.
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FEERME T NI AR 58, AR KR VSRR IR 22, IR BRI T AR S P 72 o A RS I [4] .l ol
2 FOKEVERTAE AT DU LA [ R[5 ], H AR R B T R e, SEOLR B, L
P SR R AT AT (6] 7 SRME TR B A 2 — Rl BT L AN 732, v DATEAEBE pH o B IR BRI s
FE, S INRTH E AT 7] IX SeRp M 38 5 T DA 0T B s PR AR AU 1Y 0 SR B 4 M B . 0P REBK A
0.35%[ 2 FH 5L 72 SRBEVA MRS 100 U/ml IR KB R PURRCRAHE, 0.2% (52 F 37 BA S 50 U/ml
PR KB ZAH (8] [9] [10]. 8, 5eRIEEIEN =HEA, FOVE A RMFEN . WA, 72E
B 00 g P52 ] LU I 38 A D S /K B IR R4 157, AR R H B 52 ZR B (carboxymethyl chitosan, CMC),
HAEEYEZWG O EE . ARG A8 TRMZGYZERGRE TN H11] [12] [13]. RFEN
SRR R ATE C-6 FR IR LT 4y, 774 N,O-R IR R &9, KGN, S —NREENVI%
(-NH2)3{, —Jf&(-NH-CH2COOH) [14] [15] [16]. HHIERHEFTREATEY, DkmbtEtiae. HA K
P {1 5 S Bl AU 7E 25 ) RO AL S A 50 AR [ 17]. CMC B R BUh B A & B S 7, P e
HiREL, W CMC B, 1K — R KA RIEER BB G[18] [19]. BLAh, FIFH & Fh g K Bk |
HHEEME, TR E CMC IPTETETE[20] [21] [22].
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Figure 1. Database retrieval strategy
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Figure 2. Literature screening flow chart
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SERMEAE RS . SRR — M -1 4-E AR RO IR R S . E RN SRR A
PO A BE PSR S B RIR 2 hE . Fo TN N- 2 TG 380 46 0 e B o R 880 76 0 i B e 28 5% HE BT K
[23].

@ FRHHEAL SN 2 R ST SRl e SRWE o (0 0 o e A D s PR R AT o 1S B . R
RO S BE o R B AR 21 R, e R S A SRS IR R B, A 7 SR i s 2 AR
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BRI HEAL SRR, I8 U Y S S A A R RIS TR], AT AR IR R R A B AR B AR B [25]. @
FEERIPT, RFERRENA RS E UMREFESAT RN R ENREE SR TR RERR
2RI, R CATE e FE S AT DA L Al . AR i M DA R A D REARFAE[26]
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AR QI T RIS MR F A SO B R B P e B DL SR R S B i T o XL S MR
fEVRTE T 3R L L R YE . EARAS M. AETE MRS ThRRRRE, (AR M B 2 S H
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iR, ASTERNALER[27]. [FIR, CMC & n] AR Tl & A e AT RL, 2P ek, AT
AL, RN T CMC B RIFRAEM AN a5 Tlkd, CMC #RER A, ks
Fl. RaERL, HAYHAEWRER T 72N CMC AEYHBMECAEE T 2 TR MR,
TEBE . AR R B A 8 1 T2 BIA AT [28].
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PR H L ST MR I A M PR 32 BRI PRI B RIR BT . — MR U, 8 PR 570 TR 1) B Aol
KWL RN AR, BEERES BN INTIGIN. thah, PEARIASER 2 RomER 3L 55 R pE i 4
iR, pH fH. B, SAEMRRE. BROREL, BF TR RIFAED MY, 2—FF
B R U B RN 29] 6

3.2.3. fnE

LI OCM-7 b A JEokH & 1 28 DU G i B2 & v 2, JFEAT 7 3RAE . RSN 70 & v 2
OCM 72 FEWHEC J7 4 B N s v S A0 W IR 2k 28 b 5 /K T 20 T8 03 B 1R 0 2 27, OCML 1) 32 38 ML 72 3R
BB 5 5 8 22 I M 2 DU T RGUEA OCM 5 bE . EE =, REFA NCM 72 R A 5>
B RN 2 I3 R AR A — 2 [30].
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PR RBE R R RN R R © R EERBEN S TR 0 TRk, R 311,
@ FHELRPENBCE: BUCEME, ZRIRBLT. © AW TE: AMSr TFREBK, SRR
HAF. @ A SRR AR 29905 5 3 RNE 2 18] A EAE SR, R ERLT .
® WBiM: WA, pH HY%, SHWMAMNRBCER . N T IRER IR ER R, W
DURH UL R3S © @& RN FRAURE MR FRERRERE. @ MRy 55% R AR RN
YEH . @ A& LRI HGEE[32]. 45 EFTR, RPEFRIERGERIER 2R LM &R
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DOI: 10.12677/acm.2023.13112383 17017 I IR = =23t e


https://doi.org/10.12677/acm.2023.13112383

Bap LB AR o dEHOUR, IR « BAR# A PG 2

3.2.5. B bR

RPRFRERENE RS 0 TR, RESE. Wl pH HENEEx. ok, »T7ER
R R S S PR B A TR B, RO KBS R 4 TR DU BETE 2 (S AL, B R TENLE )
SR TR MMM EAER, EmlE& PRI BRI B T, Rk, S EURE S
T 1B, BREEMBRREERERSE LA LER L, WEBREEL 1 ET 1, FEREERE
ERARFILEUL, K ON-JRFEFERE33]. Mo, RIS ERENR I R AR m Y
PERE, RONRIEAT LS N I R 2 O A e . B0, VAW pH 8 X R 2L 58 P 10 e
BEF=AREm, JEEEAE pH EEEN(L 74), RFILSTRMENET LRI . R REN T
PR g TT LU 22 P36 VAT ITAY , RSN LSS . BhASRIR e [34]. EARAMNER SR R, R
72 SR MO 5 O TR (N IR 25 . 458 45—l R, ANEiid X AT . B s ST
B TAT P PR R A KA L. ESI S b, BRI IEFRPE T LIRS IR N, SR )5 W82k A\
7B 4GB U AR A

i ERTR, RPEFTREOETAERSE S TR, RESE. B pH HERERAXK, WTLUE
Z MR T VA AT VAR [35].

3.2.6. KB RIFIEMRE

BRI N T IR R AR AR, IR TR ThAE . ST OCM-5E R BEII KA
pH. BRI S > 2 MR R R, SLIRIE T OCM-52 %4 5 H DD Al DS Z [Al[¥15¢ R[36]. 1E
UL 5T, OCM-5ESRAELE /K A A RE (73 P AN SR EENLIMESS — 42 FFE N AR, BARKFIR &M
] AT OCM-72 BB GE | COO-3E [ I AEAE R IR E K K (37 .

R I T MR A /K B M SR SR R DU LANTTHI[38]: O R R PR RO 4. L fh 2 I BLKS
FERWE LI R O RIE, W K. B4 TV B TRk i, @ B
FL TR MR SE AR T . RIS R A R, o TE. BURE. RENMESEOS KT
HRKW, @ RHEEFREMEISN A : BRI A B U BAT 2 IR, A= R 5
ZINEAR R HAT RS, @ RF ISR etk RSB EA RIFIAED
MIBPERI AV AE, (BB B R R B P, B, RPELEREL MEA
Iz BTSSR IR AT AR, (B B AT A MR PR AR S AN S, R T AR
HAEREAN FH AT 5
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F2 WIS TN ) R PERE EERIUAE LR LN THEI[39] [40]: O {RibE KA f: FRFHESE
SRERE T DA B A M (0 B 4 B R B T AT ) R 8 5 IR AN a4k, TR HE B H R P AERME R . @ 1)
R R R R R S SR T LS I R R AN s, R IR, AT R DR R, T R A
FEIR . @ JEREM R Rl R PP LT SO T DUt S Y B 4R R AR KT RS, (ks AR A R, N
HALURME TS ME FFAE S @ EVRRRVER DA ZRE: 0 H 58 R EAT R 10 AR R Ak A
PIRAZR I, AT CATE R 9 I B A A KR A, AN SR ) R ) S BRI EE I . 4 BATIR, FR I
TR RAFHI A ERE, WU THSA TR, BHAE. BB S E M BRI .
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AR, ST AT R M FOBWY 2 o IX LeRIF 7T 32 BRI 2 70 BEME 0 & T A
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St RAEREEREAGHFEENRIIEE ], XFRe I ae S5 HAYIEYE. AEWREETE LS & H I

DOI: 10.12677/acm.2023.13112383 17018 I IR = =23t e


https://doi.org/10.12677/acm.2023.13112383

Bap LB AR o HEHOR, HhIRUET « B # A PG $2

AR AR R k. — SRR SR, R AP B R R RS el i A A . AR AL, AT et T A
[41]. @ FRFILTTRMEE FHAER S RF TR et i 84, ZwReS iR, JURRL e
BEMEERIBE A K. R AURY], R AR et H i R, mEEIEs, "EEH
ERE[42]. @ RFIETFRME S AR G N TIRERTPETREREIE S, FIRN R
BRI S HAREYIM R R E A B RRS) R & XSRS EUEERA EF AV EE A
AR, BRI R ACR[43]. LR, RPREFCRMRA RENE SN, e iE R
RO FEE AR SR, R TR IS IRE SRR S T 0t — RN, DASE A3 1 A LA LR,
B e L R N FH 28R

3.2.9. REOMEMRE

155 A1 IR A 2473 4L 2 1) e R M R 7 b o P28 D TSRS o FERARL 000 1 SBORI A L B 122 LR R A7
FIFRT IR Gy, SRR AE e, A HRAR SR A 1 B B A R 2 RIS . BN %R TEEN, A
B, ASREB, 2 BRI AN IE BRBIAT[44] . ANEIE TL T 5 AN 72 SRR A% TV BORH A Ak 3 SRR s
il . CM-7E5E0E BA UGS BV AR SR I ARV BE AR It o B = B0k 3SR BT B S A ORI RE
S FH BN DA B R ARV EE . NOCM-5% S0 I R 2T 4 240 i 1Y) 200 i &/ B Tl i P AR R B 2 e Fl 2
YL MRS TE A BE ST A HOE . X AR AT AR AR TE R B, NOCM-5¢ SEMR Bt AN VA v] AR/ D Rl
BT OB S8 [45]. 451872, NOCM-7¢ SNl il REAE N LI LMD BR BrR, DA A U 2T 4 4 A e Rt B
7E NOCM-5% FE M i EL 78 1 3K T« F NOCM-72 S I & 15 R R 1B 2 IR R 38 Jof mT AR S 0 D @
TR AL CM-JUT iR CM-5¢2 SR BE AR 475 147 B e B 7E N 8. 1-238-33- &N
B Eh R B — Ve AZ R (R A AN T 1) 25 1) CM-5% S0 B SR A A P e etk T A 10 mm R RRAR B #f
LBV BT PR AR TR, CM-52 RBP4 45 LU SRE A B AP P & F AR M e [46]. TERLES
SN A PRI 1- 4 8E-3(3- RS AL P ) $R 22 B CM 52 SR W L 1Y S A 22 2 4H IR I SR B0 5
L SeBEREIEARLE, SHME 2a AHMER AL T RAFRIIGEFEEL R . — R A R B AT NCE-7¢ S pE il & 1
— RIVKEEE, WAHERAMRACE, NHT/NRAEEE 0 OBRER, et e 0 @&47].

4. BESRE

H RTIE M ARA SRR B IS RS B AL TR P RN, SCRIE A 3R 2 7 OB i A 4 2
Rtk DE3 DL A R AR Rk a5 B 3 9 70 2V R A e et L AR M RS AR R FH 44T
FERTTT, 5o K BB BOWE T R B — SR B e IR R R EAT T o il . RERIR R GME R4 T
M AESR IR IR 7 SEREAE B BHA L AR AR, SRR 17 FR R 52 JEME U v AN (2t & B AL L JL L,
W] T H AR IS RN R 22 AL, D ARRIT R RE S SR W FE SR 1B B A I L, Bl n T R Y 2k e
R F 2R NPUEPLIETT . IR e R B R sh PR 7T R W e SR s 1 i RUA R
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