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Experimental study on collagen sponge combined with bone
marrow concentrate composite for repairing
rabbit skull defects*
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Abstract: Objective To investigate the efficacy of a composite material prepared from collagen sponge
combined with bone marrow concentrate (BMC) in repairing rabbit skull defects. Methods Cranial defect models
were established in 12 New Zealand rabbits. Bone marrow (5 mL) was aspirated from the bilateral femurs of the

rabbits and centrifuged to obtain BMC, which was then mixed with collagen sponge to form a composite. Four full-
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thickness skull defects (8§ mm in diameter) were created on both sides of the sagittal suture while preserving the
intact dura mater. The rabbits were divided into four groups: blank control group (no implant), BMC group (BMC
only), collagen group (collagen sponge only), and composite group (BMC-collagen composite). Four rabbits were
euthanized at 4, 8, and 12 weeks postoperatively, respectively, for skull defect specimen collection. Micro-CT
scanning, hematoxylin-eosin (HE) staining, and Masson staining were performed to evaluate osteogenesis. Results
Micro-CT scans at 4, 8, and 12 weeks postoperatively demonstrated greater new bone formation in the composite
group. Comparisons of bone mineral density (BMD) and bone volume/total volume (BV/TV) ratios among the four
groups revealed: (1) Significant differences in BMD and BV/TV values across time points (P < 0.05); (2) Significant
intergroup differences in BMD and BV/TV values (P < 0.05); (3) Significant differences in BMD trends among
groups (P < 0.05), while no significant differences in BV/TV trends (P > 0.05). HE and Masson staining showed
earlier and more mature new bone formation in the composite group compared to other groups. Conclusion The

BMC-collagen composite significantly accelerates skull defect repair in rabbits and enhances bone regeneration,

demonstrating potent osteogenic potential.

Keywords: bone defect; collagen sponge; bone marrow concentrate; bone tissue engineering

LT M PR 68 10 J 501 3 ) 2 4 Bk 48 7 48 5
AL, EEAOBCT B AR | (R B R B 5
SRR Hoh, AR E S B SRR B A
FHARL AR 8 23 o B8 A 2H SURH 2 R DR S A R fiE
J1 KA RS AR R Y 4 bR o g R
QR i) i n] A A IR | B AR A3 2 5 3% i A
SR B 5, BEE HA TRERM LR, 29
TR RIE B BB A5 T T A 4 A BOR R B Y
ERT . XSkt BA RAF A A YA o155
P AR G 28 SR A0 AR A g MR AR, BB AL A
TE R 8 D R A A 3 A ),
FEAE NS A ™ 0 D 2 1 TR 2 2 o i D T
S TR, B L 09 A Wy AR A |l A I A
P KA G 92 S v A R S, L2 AL S5 F A A T 40
b BN AN A A, O F0 VR A A T R A K T R
GG RN AR S o A BEVR AR YR A A
B o 0 B R AR A R A A e de B, A
R (19 3 1L 240 R R 1) T M P B AL AR
MR E N7, BERS AT Ak e B 4L A A

AR S T A 14 R R R R R LAY T i
I AR 2 T A6 R G R A48 523K
2R, DAy Y AT S R SR 4B P ek R ¥ B LR 114 R i
L5 HERR S o

1 RS

SIS Eh
PEHL 12 H 6 H % it 8 76 22 (A, IR 2.2 ~
2.5 kg, I ZRER K225 sh ¥ 0 IR 35, 288 3

1.1

WA PR AT IES - SCXK (75 2024-0007 , 52 5y 5h 4y fifi
FAVFRTIES : SYXK (52 )2024-011, ARAFIE L LHIEE
FFR 5 S0 S 10 B 23 5y 2 4L
1.2 FERFI RS

Jie D B 1 i A (TG4 DL AR ) TR A A FR
I3 ) Bio Bk 5 B (SRR VT W 2 MR IF WL A
BN A, &7 28 -50 (G E 4 e A FRA /), JIFR
(AT g 38 25k A B |D ), 7 8 R (G MR R I
SN PR A BR S W) | IR A -0 (HE ) 3 €283
& Masson B4 43850 & (b R EAE YRS
BRATE]) o 165 B 28 fl At QIS AR SR Y7 S il A
B W) BCE IR B L R B0 P (FE
Eppendorf 23 7)), 9k BEU) Fr AL ( b R R AL S A FR
ocED L IEENF B (HARJCREAF) .
1.3 FHik

131 Aomesl & CKBSCIsh W FREE 5 LN
FHEF 2250 (15 mg/kg) . 4= B WREEJS 16 55 86

SERIEL TS5 BB 0 TR RE L SRS R
2834 0.2 mL JHZ @40 L5 A9 10 mL 3 55 % 3l BB #E
5 mL, B4 5 57 BE LA 3 000 r/min B 0> 10 min, &0
ENE RSN 3 )2, DA R A Al i) R
HRERAE Y o FHTE S AR BCE SR 45 (29 1 mL) ,
W F AR IR (D7 mm x 15 mm) B4 1158 J5 286 1 T 45 U0 %
2 mm JE W EDE 7k, ARG Tl U= S 4 .
LI 1,

132 FEXeshp A ey R FEREES A S R
i T 0 2 AR B JR Bl 4 em x 4 em X B0 F7 1 6 b 3L,
AR EE, WS 88 VE 4 em VI 11, 20 2RI BS f2 R 4

+ 33



AR 2 A 535 4%
1.3.3 micro—CT 3248 4% £ % H B W 16 72

B fBGEEREWHH &

S0 5 000 $E A TR T, R R S R i R Y
R, (8 AR 0 8 mm A FUR PR [ s A 2 ER
TR MPEA N, PR 5% bR A% 6 A 4 S ELAR 8 mm
R [ T B0 B B4 AL (L 24 ) o LR R R
44 a5 O B OR R A B R R TR 4 4 A
AN B BEWR AR Y (1 mL) |, 55 4 A% AR i 2 1V 4
(®7 mmx2mm), & H5WAHEAEFEERLEEY (1 mL)
H5IRFEEABS (P7T mmx2 mm) S5 (WE 2B) .,
4 21 S0 B SR X 3R 1 ¥ 76 55 Bio BRIE IR K, 43 )2
XA G A5 105 ARG WL 1 5 7 B R A0 (8 T w/ke)
HE3d, GRS . ARG 4.8 Fl 12 JA i 45 4b 3
4 HEL A, I U S i A AT I

B A LG T HR X HAY)
B2 SHAEHRIGRE BN

FE AR AR, 8 micro-CT $94# (5345 : AX 2000, T i1
PSR B H A BR 2> v ), >R AYRecon Auto V3.5
By = 4E IR, VG Studio MAX 3.5 #0443 17 JF:
I 7 G v 45 20 B s 4 DX R PN B A B B B )
22 i (bone mineral density, BMD ) #1381 A= B 44 F2 (bone
volume, BV ) /H B AL F (tissue volume, TV ) {H .
1.3.4 1 T 2R 1 5E B 10 S 1B s A
A 10% EDTA 35 50] H iz A5 12 d, SR 5 X bn A
BB K GBS ST AR YT . 4T HE Je
J Masson 4 €8, 755027 W AW05E T WL 58 4% 2 f il i sk
A5 DB A BT B AR R L
1.4 FZitFEFE

B 53 A R A SPSS 23.0 Ge ik o TR R
DAFEL + bR 25 (x = s) 2R, A 82 I 1% 3
BT 2200 P <0.05 2R A 52 L.

2 47 5 UL

2 #R
21 THRHRAEER

AR5 S0 H 2R A AR P AR R X TR, i 1
WA RAF R IS S IER, B 2 BOM T o
22 4AAXKHRARE4.8F1 12 F micro-CT 13
RS

micro—CT = ZE L # 45 L W /R« RJg 4 J{ B, =5
P X 8 A G R e 6t X R TG I i A e S
P10k B 2H T A, i B R 4 ) R DI 2 A R R
54 DX 30 g ] ULHT A i 8 R, LS A sk A O
DIt AT D /b BT A R s R R A ) R D
AR, 526 W A S iy i 45 DX 3 2% A e 3 AT
U i, B E A R . RE 8 R, &5 H
Xof B 2H A il A5 DX 2 AT DL A CRORT B R
5 5535 R B A L, 8 T A ) 4 R A
X300 G5 A B B T G 2 I 2 A R R 4 X34
SR B Z bbb E A TT I BN S Rk
4 Wy 2H RN R JELZE AR L L 5 ) R R R A X3
SR rpG X AT DL B 22 0 i R HL T AR ik — 2D 1
Ko ARJF 12 JARE, 25 0 B F B St X 3808
AHHLWEZ H S F A %EE 55 AR
ZH AR LL L B U A W 2H R ol 4 DX IR 8 AR
B 20 U B R R O AT T B R B A R, I
5 28 e - fofe A5 DXl 320 5 R v ALk £ T A 2

- 34 -



CORE TR, S BRI RS R

WA S B ST B SE R

PE— D3 2 5 B A U AL R I A T, A
P 20 S 5 R A DX 8 300 5 R R 0 Ak B 22 O A R

Wi . WK 3.

A 48
Je b A AR EL s 22 BRI AR ; A7 L AW AR R
B3 micro-CT R EMBHIRXKIGHBRK = 4EEREER

2.3 4HALWHRAFTA4.8F 12 FBHRMEPLIF &
BRI BMD &F1 BV/TV &L

ARG 4.8 F12 J5 4 4185 B 55 A7 8 A B
BMD B Fll BV/TV { b4, ¥Rk F 8 &2 0 &2 % 1 F 1Y
J7 225007, 45 5« QO AS ] B5F i) 1 St 48 30 57 3 2

B 8JH

C 12)#

5 50 07 35 £E B BMD {8 F1 BV/TV {8 L% , 22 B A4 48
P2 5 L (F =129.704 F154.191, ) P =0.000) ; & &
Wy 21 B Sl A5 R A BT AR B B9 BMD {E R BV/TV {H %%
e, AR T AR ROR BT . (34 20 BMD {H AE b
R, 2R A %5 & L (F =3900, P =

B BMD {E M1 BV/TVE L8, 2R A S it % 2B X 0.023) ;4 41 BV/TV (A fb e & b 3, 22 5% o4t i 2%
(F =364.175 F157.736 , ¥4 P =0.000) . @4 £H 14 & BN (F=2213,P=0.077), W#1.

1 ABERERE S BERIBAFEBRBMDEFMBV/TVERLILER (n=12)
20 51 BMD BV/TV
: RIF 4 AR5 8 ARJF 1204 RIF 4 AR5 8 JH AR5 12
23 0 IR 47.79 £ 4.62 72.58 + 4.31 90.81 + 8.76 7.94 +3.44 11.18 £3.99 16.53 £2.97
ey 65.66 +7.05 87.68 +5.24 117.77 + 3.68 12.04 +3.68 18.65+2.19 25.25+2.09
i JE4H 77.26 +6.78 94.99 +5.04 129.19 + 8.49 14.07 £ 4.11 25.67 +4.82 28.48 +6.33
RSl 89.01 +5.06 116.98 + 4.33 155.08 + 3.87 27.37 £6.22 39.48 +4.15 4771 £5.17

24 AATHHRAFTA.8F12FBHRMILIALR

HE Ze B 25 R WoR , RJ5 4 J B, 25 1 X i
G FT R BT XA AT £F 4t 25 45 A A G, R i HE S
5525 1 6 BEAH AR L, B Wk 48 ) 2E RN S R 2 R
B B X R R AR 2 N U AT R R AR
AR s 5 R TR AR P A RN R A R
52 AW A G R B DX R AN B A T R, R
LA, AR/ NS A LT . R
J&i 8 JRIE , 25 1 X B A e Fi v i 4b DX & 4 445 4 41 20
W Z 5 523 PO BT R, 1 R R A 0 A D A
B PO A DX BB AN A G A A R B N
PELE R AL LY R 5 5 B B vk 40 ) 4 R e D A L A

02 A R SR A DA R T R AR i HL R O
A, T LB N B AR H ARSI A AL . RJE 12
IF, 25 O BR2H A B ol 4 DX T 4 3020 B R
e WNESS = ) S N AN N RS R S PO |
oA, B R A0 ) 0 2 R P B X
Pl 22, B /NGRS 2 WM 5 R T 4 ) 2H R R
AR LG, 5 G 4 SR B XA TE 2 B N BB
S TR AN o T B =l = 1 R S e
b, WK 4.

Masson Yt {0 25 S i s, AR5 4 JF B, 25 1100 B
2H AR T B XA DRSS A A 5
Xof BECZH AH LU - B VA 240 00 2 R D 2 e v 4
DX P A/ G H B AR s R R T A AL

« 35 .



HEBURESAGE

%35 %

25 N 2

4]

124

s AU

A FRBA

E4 4AXKEARF4.8M12FHERBARZER

JEALAR L, 55 W 2 e o B e A4 DX UL i 2 £ B
A B, IF E B A B I R i T B R 1 5
i ARG 8 T, 25 X B2 A i S AT L
A HRAP o N S R P N = SRS = PO
FH LE 8 v 206 0y 2L R T Dt 2L B o e At X e
B LE T 2 2 T Tt B g R s S
Y 5 ) AR D 2 A L L R W A R R A X

25 IR Bk
¥ AN

P

12

<

(%20)

AL EE 22 e 2 M TR A Y B 2L B . AR 12 )4
I, 25 0T R 2 S 1 R A5 X e T 2R 3 22 )
% D VF ALY A 5 5 25 U0 B LU, 1 Bk 4
Wy 2RI i 2 e Pt SRAB DX A R e 2L e
T RRRE — 2P 9K 5 5 B e A ) 2 R LA L
S5 W AL B PR R A DT DL R £ G R,
] e 2 A W YR AR . WIS

#FH s A R
5 AHATHAERFAL.8F12F MassonLBmALRFEE (x20)

3 Wit

AIF 5 AT 30 SR 45 1) Bl ) A R v 5 Y
JE R R AR T AR AT R VY 2 B A

S SR N D G U S R Uk B BAT T
S N RE S IS RNV (B ST (=K 3
U, HGVREAR By i B, B 04 =2 g m] AR fIEAR X 2
i ) B 8 A BE U 4 4 . SCHLUND 5Pt 1



s H

T, G BRI S BRIV A R S M R ST B SE R TS

ELAE R 10 mm A 01 40 RS AR R PR AR A
BB AR R o A ST 5 TR B AR ] 22 S5 L S
B B 58 B0 55 I, SR A 8 mm i B 45
LAY

I AF R, T A I R S B T 5 R A
ST AR BUE R AR A R, B TR
() B bR 2 5t mT DABCE A B s b 0y A kL, OF AR
EF AT R DA o B S g B — R
BUE M RE AT B, 38 2k 45 A 2R W R SR T 4 i R
AR A A MORERT DU Rk X — R
Mo AR R SR AT LA RN i AR B Y < 4 4
Fa A 400 26 B L 25 B RN 43 4k B s AT R Y B
B, ST DL E AR R A R R, 91 n A=
YW B s R A, Ik B kL 2 B A IR Y HEAS B
S IR % R o 0 S h T N )
1R 4 EL AR X R ) 8 AT B i 2 AL R, AL
BR N 97.52% , FL A2 -2 4 (244.69 = 80.01) pm!™,
IE ELWA B0 AR Y AH 25 T B A AR
JE M SR VF 200 B0 AR ) 2 REETY . AR WY micro—
CTHMr s R Bon , RJG 4 8 F 12 JE i, 52 K B
SR/ R R U A3 e i AN R S T = A e A
7 225 11 0T 2S00 %5 58] DA R 40 3 % 1) v e 5 1)
SAR/EDIN W [RA K = g A = 87 E i A N A ol = o
21, XUE AR 0 I DR AR i A A B T 4l
Y1 TR S AR BEOR A B T 40 M R il A 1) S 4R
A, A R R R b OISR .

T 40 M A AT R A ST SRR AL ) T
AN ek s 2 RE T A, B A IR gy
b g 45 Tl 40 % 2R 08 T 2T A Y
kA I AT — 20 32 T Al IR YT I RCRY,
T W 440 W 2 38 3 B0 B AR N A B D AR O
o 22 A0 AR 43 1 A 0 3 R R A
A L5110 1 A 1 1 AN 72 oA (1A
IR B AR AR K B i A o AR KR T
FUE A8 B A 8 1 =2 450, W LG 58 40 Jf A7 0% |, 1
T ) 78 5T T 240 S 4 AR R B K e A i A3
A AR B 2 10 o b RN s 98 1 A5 A ) 2R R
PE L REAE 5 T 0 4k Ry 5 H 20 L R A0 i A 4 21
A, N2 5 5 A2 s 2 M AR, AR SR
Masson 4¢ 45 B2 7R, R 5 8 JE B, B 88 Wk 4 4y 41
AL WA YT B G TR B S O i, R 12 )8

AL DB A DA T 22 e i 2T G A B 1Y R LR
A o X R AAEGE R H 0 AR AE AR S i A7 15 57 4b
B By 6 W 4 ) A mT DA 2 B AR B L Z2UE G,
HE B B A

A E GRS R B RPN
ARS8 . WD B TR 40 1Y) B OE 2 LA R SRR Al
Ji 32 3% 3] S R v DL SE R34 4] 4 A, AT DU #EE 3R
YR YO e bR PR A B A K
DKL = ) At A7 R 2 B8 5, AT 12 2 448 i 33 5 20
A FE 0 B DR B g AR S R M 2 A
AL, P 3 FR AR B . B D B I A A R T R
e 4 Wy v B 1) 78 BT T A0 6 B L 3 5E T A T
i 1A I ) R A B Ak s B RE VR 45 ) N R T
et s TEASYNEIE SR e EEd
UMY WG B AR . A, 78 R Y I A AR TR
AR AR TR E CHEMEN™, REEAREA
B L (%) 240 Jf RN 2H 2R 25 0 A BT 0 A PN B A
gy A, TE AR Il A AR R T T RE % K 1 AR
FH . 0 v 40 ) A DG R T 40 R A K
FEB 1048 A b A ¥ AR T, JOF AT R 42 5 B i
97 2L, ASBIESE micro-CT 45 R 7R, RJ5 4 .8 F
12 Jal I, 6 e 4 ) 455 2 i 4H 9 BMD {E F BV/
TVIE T2 5  HMAHAY BT EGWH . HE QA
1 Masson Y4 6,25 AL, RJF 4 .8 F1 12 0, 5
25 FXE REZH AR L, B 58 W 6 ) 2 R D 2 R R AR
B, M A YA RCE SR B2 . X ]
JUE D 2 1 TR A S R A R A ) 1 S R R L
B A VR, BB 68 07 00 T B 0t B 8 Uk 4
Py B g D AR PV

g bk, R F A S B R AR A
N FH e 3 W] & FEAE A S0 o e e 48
52, B R Ch — OB Y T A0 T R e B 450 A
b o ASBIFGE S AR R I R R B AL T 3 e R S 5
A AT IR A S EBMkm N E &
Py e 5 O R BEAT T AR S R 23R )2 Y 4y
BT, i T BEE — 20 i 58 FL AR B AL .

=

=

£ X B

[1] FAN L, REN Y R, EMMERT 8§, et al. The use of collagen-based
materials in bone tissue engineering[J]. Int J Mol Sci, 2023, 24(4):
3744.

e 37 -



FpIE AR ek

4135 %

[2]

[3]

[4]

[5]

(6]

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

ROOHANI I, YEO G C, MITHIEUX S M, et al. Emerging
concepts in bone repair and the premise of soft materials[J]. Curr
Opin Biotechnol, 2022, 74: 220-229.
WEI S, MA J X, XU L, et al. Biodegradable materials for bone
defect repair[J]. Mil Med Res, 2020, 7(1): 54.
OOSTERLAKEN B M, VENA M P, de WITH G. In vitro
mineralization of collagen[J]. Adv Mater, 2023, 35(31): €2305203.
ZHANG B Y, XU P, LUO Q, et al. Proliferation and tenogenic
differentiation of bone marrow mesenchymal stem cells in a
porous collagen sponge scaffold[J]. World J Stem Cells, 2021,
13(1): 115-127.
SHABAAN A A, SALAHUDDIN A, ABOULMAGD 1, et al.
Alveolar cleft reconstruction using bone marrow aspirate
concentrate and iliac cancellous bone: a 12-month randomized
clinical study[J]. Clin Oral Investig, 2023, 27(11): 6667-6675.
T, WG, WU T H, % . 3D 3T ERFR IR A - W1 S35
BMSCs Fll HUVECs 18 82§t /i i i 151 A9 2 8L DR [9]. P 1 B
fRE22475, 2020, 30(22): 1-6.
MM, TF RS, SKHREE . EPL/PCL/HA & 4 S 445 & it B
TR SLIATIEI]. H AR IR I8 5T 224455, 2021, 22(4): 246-250.
SCHLUND M, DEPEYRE A, KOTAGUDDA RANGANATH S,
et al. Rabbit calvarial and mandibular critical-sized bone defects
as an experimental model for the evaluation of craniofacial bone
tissue regeneration[J]. J Stomatol Oral Maxillofac Surg, 2022,
123(6): 601-609.
HA2, DRE, AL-AROOMI M A, %5 . BIR)Z M A 1 1/ M
ZT YA 1 X PR BRSSO SR B S A FH ). o PROR 2l (=
221, 2021, 47(5): 1162-1170.
TAJVAR S, HADJIZADEH A, SAMANDARI S S. Scaffold
degradation in bone tissue engineering: an overview[J]. Int
Biodeterior Biodegradation, 2023, 180: 105599.
KANG M, LEE C S, LEE M. Bioactive scaffolds integrated with
liposomal or extracellular vesicles for bone regeneration[J].
Bioengineering (Basel), 2021, 8(10): 137.
KAMBOIJ N, RESSLER A, HUSSAINOVA 1. Bioactive ceramic
scaffolds for bone tissue engineering by powder bed selective
laser processing: a review[J]. Materials (Basel), 2021, 14(18):
5338.
D'AMICO E, PIERFELICE T V, LEPORE S, et al. Hemostatic
collagen sponge with high porosity promotes the proliferation
and adhesion of fibroblasts and osteoblasts[J]. Int J Mol Sci,
2023, 24(9): 7749.
XUHRIE, & T7, ol . s i A A il 4 M e AN ().
P E LR T RS, 2022, 26(22): 3460-3466.
TSIKLIN I L, SHABUNIN A V, KOLSANOV AV, et al. In vivo

38

[17]

(18]

[19]

(20]

(21]

[22]

[23]

[24]

[25]

[26]

bone tissue engineering strategies: advances and prospects[J].
Polymers (Basel), 2022, 14(15): 3222.
S, AR, AR, G5 T A A AU SRR AR A A 0 B
ot R[], SEH A%, 2022, 38(3): 380-384.
LEUCHT P, MEHTA D. Technology behind cell therapy
augmentation of fracture healing: concentrated bone marrow
aspirate[J]. J Am Acad Orthop Surg, 2024, 32(10): e476-¢481.
SUGAYA H, YOSHIOKA T, KATO T, et al. Comparative
analysis of cellular and growth factor composition in bone
marrow aspirate concentrate and platelet-rich plasma[J]. Bone
Marrow Res, 2018, 2018: 1549826.
Bestk, ARAFAE, B 5, 55 A B TR RO AR
W], th RS MR RS, 2019, 33(6): 750-755.
BRI, BIPESC, HRR, 45 . S A A ORI & BE R AR A
A S R T 0 B RO [J]. A TR 5Y, 2018,
22(30): 4806-4811.
WEI B, WANG C, YAN C, et al. Osteoprotegerin/bone
morphogenetic protein 2 combining with collagen sponges on
tendon-bone healing in rabbits[J]. J] Bone Miner Metab, 2020,
38(4): 432-441.
ZHENG J, XIE Y, YOSHITOMI T, et al. Stepwise proliferation
and chondrogenic differentiation of mesenchymal stem cells in
collagen sponges under different microenvironments[J]. Int J
Mol Sci, 2022, 23(12): 6406.
XUE N N, DING X F, HUANG R Z, et al. Bone tissue
engineering in the treatment of bone defects[J]. Pharmaceuticals
(Basel), 2022, 15(7): 879.
GROGER A, MEGAS I F, NOAH E M, et al. Proliferation of
endothelial cells (HUVEC) on specific-modified collagen
sponges loaded with different growth factors[J]. Int J Artif
Organs, 2021, 44(11): 880-886.
GIANAKOS A, NI A, ZAMBRANA L, et al. Bone marrow
aspirate concentrate in animal long bone healing: an analysis of
basic science evidence[J]. J Orthop Trauma, 2016, 30(1): 1-9.
(5K Dhifth)

A5 AR HiTE, BEE, TR, 5 RIEE ARG
BB S G B I G R A SE RIS ). b B R A
Z43k, 2025, 35(5): 32-38.

Cite this article as: HAN Y H, QI X X, WANG S M, et al.

Experimental study on collagen sponge combined with bone

marrow concentrate composite for repairing rabbit skull defects[J].
China Journal of Modern Medicine, 2025, 35(5): 32-38.



