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DESCRIPTION CN105664255A

A method for preparing a naturally derived cartilage and bone decellularization material

— M RABLAK RN B G BERARMENGEIES X

[0001]

Technical Field

ARG

20-01-2026 - Page 1



[0002]

This invention belongs to the field of osteochondral tissue repair and regeneration
technology, and particularly relates to a method for preparing a decellularized cartilage

combined with bone material derived from natural tissue.

FRABTEREARBRENEBERATE, THEHARK—MRADLARKRNREERKEEHRARIME
BIHI&E 7575,
[0003]

Background Technology

BEREA

[0004]

Currently, diseases such as osteoarthritis and cartilage defects pose a serious threat to human

health, and articular cartilage repair remains a major clinical challenge.

HA1, BRTR. NBRRFERETEBMWEALRR, MXTRBEERARIGKRN—AME
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Therefore, artificial biomaterials are being gradually applied to the repair of patients'

cartilage tissue.

Ak, ATEYMHIERS ZATRARNRBHAEES,
However, due to shortcomings such as biocompatibility, degradability, and the difficulty in
regenerating hyaline cartilage, there is still no suitable material that can truly replace healthy

cartilage tissue and fulfill its original physiological function requirements.

B2, BTEYREEMN. Rt ERNEEUBESFIRE, FRAMNARESENMEIEEISEIE
BRERNREAESR, SMHEFREMEIEINEERK,

In addition, damage to cartilage often leads to damage and degeneration of subchondral
bone. Osteochondrial lesions are very common in clinical practice, restricting joint movement
and causing unbearable pain to patients. Currently, there are virtually no reports on

biomaterials that can simultaneously repair chondroosteal fusion.

tE5h, RENBRABEESIERE TENRMHALEE, BRERTEERKRLTOEL, RETXTHE

ohH BHARAEURZNES. MERNTFENEEREKEENEYMREELRTHRE

[0005]
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Natural tissue-derived extracellular matrix (ECM) contains various biochemical factors
required by normal tissue or organ cells, has a natural macroscopic and ultramicro three-

dimensional structure, and possesses the biomechanical properties of natural tissues.

RABLFRAVARINER(ECM) BB ER AR NBEARFIFNZMELRF, BERARMKE
M=HRIL RSN, FERBERAARNEYIFEEE,

Currently, there are some research reports on the use of decellularized cartilage derived from
animals (cattle, pigs) and allogeneic humans for repairing fractured bone defects in animal
joints. However, no one has yet reported using decellularized material of bone-associated

cartilage to repair cartilage or bone-associated cartilage lesions.

Bal, SAI(F. B)NREAKENRARRE BT EEX T BRIRE —ENARRE,

7AM, BREREAREXRAERSNENNARMEREEREWNEREEIRE,

[0006]

Summary of the Invention

RARE

[0007]
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To address the shortcomings of existing technologies, this invention proposes a method for

preparing decellularized cartilage and bone materials derived from natural tissues.

BERHMMERANARRE, BEHT —MHRABARENRERKEERABMEINGIES .
This invention simultaneously performs complete decellularization of chondrocytes and
osteocytes on the cartilage-bone tissue under mild conditions, without ECM damage, and

with rapid and stable results.

RPRB NN EHKEFAHR NN BARNS AR T EMRMME, BFRMGEM. TECM

BE. RERE.

[0008]

To solve the above problems, the present invention adopts the following technical solution: a
method for preparing decellularized cartilage-bone material from natural tissue, wherein
arbitrary cartilage-bone tissue from mammals is treated with physiological saline buffer
containing protease inhibitors, organic solvent solution, PBS buffer containing Triton X, PBS
buffer containing SDS and PBS buffer containing DNase to obtain decellularized cartilage-

bone material.
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AR ERRER, RERARBUTKALE: RABLARFENRARKRSRSEMENRESE, ¥
HIAMERNBEREEARZSEABINGTMNERRKE PR, BYUATIER. STritonXsy

PBSZ& /MR, &SDSHIPBSE AR & DNAESHIPBSE HRALIE, RIGMAMINFKEEMEL

[0009]

In mammals, any cartilaginous symphysis is the articular cartilaginous symphysis of the long

bones of the limbs.

HAMYERREREEARNORKEXTIRBRKEEHS,

[0010]

The molar concentration of the saline buffer containing protease inhibitors is 1%-5%, and the

protease inhibitor content is 10 KIU/ml;

BEAEIEIFINERRKEPRERRENL%-5%, EBEHIHIFIEE10KIU/ mL;

[0011]

The organic solvent solution is an equal volume ratio of chloroform and methanol, an acetone
solution with a molar concentration of 10%-100%, or an ethanol solution with a molar

concentration of 30%-70%.
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BENBAFBERNFERLENKGMREARR. BERRE10%-100%AEEKREE/RRE30%-70%

HNZEAR;

[0012]

The PBS buffer containing Triton X is a PBS buffer containing 1%-10% Triton X-200 or Triton X-

100.

ETritonXAIPBSE KR IR E1%-10%H9TritonX-2008, TritonX-100A9PBSLE 4% ;

[0013]

The PBS buffer containing SDS is a PBS buffer with a molar concentration of 0.5%-10% SDS,

mixed with 1-20 mmol/L Tris;

& SDSHIPBSLR /A& FEE/RIRE0.5%-10%HISDSHIPBSE AR, HHES1-20mmol/LETris;

[0014]

The concentration of DNase in PBS buffer containing DNase is 0.01-0.5 mg/ml;
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ZDNAESHIPBSE & DNAESRE /90.01-0.5mg/ml;

[0015]

The preparation method of the above-mentioned cartilage-bone composite material derived

from natural tissue includes the following steps:

ERRABLAFREVIN B S EMENGEIESE, SEUTIR:

[0016]

(1) Take any cartilage and bone tissue from the whole body of mammals and rinse it three
times with sterile physiological saline for 20 minutes each time to remove blood, residual

muscle tissue, hair and ligaments;

(1) E eI B AR B RS BARATEERRKRIEIR. 2005/8, ERMR. ERALA

HR. ERNFH;

[0017]

(2) In physiological saline buffer containing protease inhibitor, shake at 150 rpm for 8-24 hours

at a constant temperature of 45°C;
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()& ZAEEDHIFIREREKERRFR, 1ERA5° CEKRLIS0rpmEH8-24/\0Y;

[0018]

(3) Degrease in an organic solvent solution at a constant temperature of 45°C and a shaking

speed of 150rpm for 2-12 hours;

)EBHATIART, 18845°CHEKR150rpmEHATAS2-12/)\8;

[0019]

(4) Add penicillin and streptomycin mixed antibacterial solution to PBS buffer containing

TritonX, and shake at 150 rpm for 3-72 hours at a constant temperature of 45°C.

(4)7E&TritonXRIPBSEZ/ART, MABTEBREMNESZESMER, 1EE45°CHER150rpmE:73-72

/)\BY

[0020]

(5) Add penicillin and streptomycin mixed antibacterial solution to PBS buffer containing SDS,

and shake at 150 rpm for 2-96 hours at a constant temperature of 45°C.
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(5)7E&SDSHIPBSEARF, MABTBRMEBRESTER, 1ER45°CHEKR150rpmEH2-96/)\

BY;

[0021]

(6) Add penicillin and streptomycin mixed antibacterial solution to PBS buffer containing

DNase, and shake at 150 rpm for 1-12 hours at 37°C.

(6)7E2DNABSHPBSE/ABRT, MABTBRNEBRESTMER, 37°CERKLIS0rpmEZ1-12/)

BY;

[0022]

(7) The cartilage and bone decellularization material derived from natural tissue was obtained

by shaking the cartilage in sterile saline at 37°C and 150 rpm for 72 hours.

(MEXEEEHKF, 37°CEERIS0rpmEZ T2/, BMSRAHLLFRIINE IS S i
Flo
[0023]

The concentrations of penicillin and streptomycin in the mixed antibacterial solution are 10

KIU/ml and 10 KIU/ml, respectively, and the ratio of penicillin to streptomycin is 1:1; the
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volume ratios of PBS buffer and mixed antibacterial solution in steps (4)-(6) are 10:1, 10:1, and

5:1, respectively.

BENMERPEEERNBPERARESFAI0KIU/mL. 10KIU/ml, BEEEMBESEMLLHINI1L;

$ 18 (4)-(6) FPBSE KRR S MERIAFALL 2 5910:1. 10:1. 5:1,

[0024]

In steps (2)-(6), rinse with saline solution for 5 hours after each step is completed.

FR(2)-(6)F, BT ETAEHIAEERNRFRS/NE,

[0025]

The above preparation method yields decellularized cartilage and bone material derived from

natural tissue.

RHE T EREINRAAL RN BER S B R AR

[0026]
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To address the problems existing in current bone materials and preparation methods used for
cartilage and cartilage-bone repair and regeneration, the inventors have established a
method for preparing decellularized cartilage-bone material from natural tissue sources. This
method involves treating arbitrary cartilage-bone tissue from mammals with physiological
saline buffer containing protease inhibitors, organic solvent solutions, PBS buffer containing
Triton X, PBS buffer containing SDS, and PBS buffer containing DNase to obtain decellularized

cartilage-bone material.

HYBRRATRENRBREERENBENEMH AR EH EFENRR, KRBBARILT—MX
SRPLKIRRIN B S BRARMENGIE S X, BERBIALDIEENERKSTHEZ ST
FIFIBEIREKERR. BYUATIAR. ETritonXBIPBSE AR, & SDSHIPBSE H&. &DNAES
HIPBSEHFRALIE, RIGNBEKSFHAMMTEL

This invention can simultaneously and completely decellularize chondrocytes and osteocytes
on cartilage-bone tissue under mild conditions, without ECM damage, and with rapid and
stable results. The resulting cartilage-bone material has advantages such as good
biocompatibility, strong plasticity, and high biomechanical strength. It can be used to repair
cartilage defects and cartilage-bone regeneration and repair disorders caused by various

clinical etiologies, such as osteoarthritis.
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NREARERA NI B S BAHR FRVRBARNSAEHE T2 ZARLLIE, BRHEM. X
ECMIRE. REIZE, FMFREHKEEMEAEREYRRM. 24 R. EVMHFRESHFMN

=, ARATEEIRK LEZXBRASHNRERANBXTXEFRNENNERKREEEE. BERER,

[0027]

The significant advancement of this invention compared to existing technologies lies in:

BN TFRERK, ERANEEHTET!

[0028]

(1) The present invention uses a decellularization scheme to simultaneously achieve thorough
decellularization of any cartilage and bone tissue in the whole body, and obtains highly

uniform decellularized cartilage and bone materials more efficiently and conveniently.

(1)A= % BRiz R — i AipE 75 RENAI ER SE N £ B ESN B XS B HRHTUIREARMLE, &

NS ERERE— It SHIRARREKE T,

[0029]

(2) While removing immunogenic allogeneic or xenogeneic cells, the present invention can

preserve the integrity of the original ECM, and has good extracellular microenvironment,
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biochemical factors and biomechanical properties, which can simulate the composition and

structure of normal cartilage and bone tissue to the greatest extent.

Q)&= APREEFEERERENSASFHARNEN, AIRERLECMBTEREE, BEREFIA

RRIMAIFIR. EURFHNENHFERSE, FTURARERNRIAERRESMNEAHRRIR D NEN,

[0030]

(3) This invention can customize individualized, transplantable decellularized cartilage and
cartilage-associated bone materials for patients, and can efficiently prepare decellularized
materials to meet the complex and diverse clinical needs for cartilage and cartilage-
associated bone repair and filling. It can also grind them into powder to dissolve the
biochemical factors contained in normal autologous cartilage and cartilage-associated bone

tissue for use in orthopedic diseases in any part of the body.

(3)A&BAAI AR AITHRIAE Mafl, AIEBENIRENRIREKSERARME, HESKHIER
AEME AR E AR LERZSHFNRENRNEREBEEERATER, UWALFEMERIRMR, FiE

FEENENNERESBHRTREENELURFEE, BTe8EEEMUNERIER.

[0031]

Attached Figure Description

20-01-2026 - Page 14



P 352 B

[0032]

Figure 1 is a general appearance diagram of the cartilage-bone composite material of the

present invention;

El1R A AR B SEMEKEINIE;

[0033]

Figure 2 shows HE staining of decellularized cartilage and bone material, revealing no cells

and no residual cell nuclear components.

ERZ B EKEE HAMmM I HERE TR R T A 2 7% B E

[0034]

Figure 3 shows the DAPI staining of decellularized cartilage and bone materials, revealing no

cells and no residual cell nuclear components.
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ERZUNEKE B RAMMEIRIDAPIZ & TR R AR 77 7% B E ;

[0035]

Figure 4 shows that the DNA quantitative detection of decellularized cartilage and bone

materials showed almost no DNA component.

B4R N B EBRAMMAEIDNAEZNLF RSB DNARK D E;

[0036]

Figure 5 shows the quantitative detection of collagen in decellularized cartilage and bone

materials, which retains a large amount of collagen components.

ESEREREERARMEINKRIREEMNREXRERIRM I E;

[0037]

Figure 6 shows the Sirius red staining qualitative detection of collagen in decellularized

cartilage and bone materials, which showed a large amount of collagen components.

Bl B ERARMBNRIREARBRFEEHCNREXRERIFKRTE;
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[0038]

Figure 7 shows the scanning electron microscopy analysis of the cartilage and bone acellular
material, revealing the complete preservation of the extracellular matrix arrangement and

three-dimensional spatial structure of cartilage and bone cells.

7R B A B R RS R A B BN E R S A R E;

[0039]

Figure 8 shows that the CCK-8 assay showed no cytotoxicity in the decellularized cartilage and

bone composite material.

B8R CCK-8tu NI BEX & B AR H TARSE;

[0040]

Figure 9 shows the repair effect of cartilage and bone acellular material repairing cartilage

and bone defects in rabbit joints after 12 weeks (H&E staining);

EORM B A BRARMAMEE RFRTINEKS TRV 12ZEEEMRE (HAERE);
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[0041]

Figure 10. Repair effect of cartilage-bone fusion bone decellularized material in rabbit

articular cartilage-bone fusion bone defect after 12 weeks (Safranin-Fix Green staining).

B0 EBKSBEHRARMAMEE RFRXTNBRKSERRN12EEEMRE (BLELEZRE),

[0042]

Detailed Implementation

BixsLien Tl

[0043]

Example 1: Preparation and Study of Decellularized Cancellous Cartilage Combined with Bone

Material

KRR AR AR RRAA IR B EX & B MR HI S I

[0044]
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(1) Take the femoral head cartilage fusion bone from pigs, transfer it to a 4°C environment,
and rinse it three times with sterile saline for 20 minutes each time to remove blood, residual
muscle tissue, hair and ligaments. The size of the material taken depends on the actual needs

of the clinical surgery, usually 1cm*0.5cm*1cm.

(DEERERMNBEKEE, BREEASCHIER, BEREEEHNRRIR. 200%/R, ERIMDR. X
RIRAR, ERXRNMIHFFAR; MR/ NUGKRSERFAFTEME, BE K/ ALcm*0.

5cm*1cms

[0045]

(2) In 1000 ml of physiological saline buffer with a molar concentration of 1% containing
protease inhibitor (protease inhibitor content of 10 KIU/ml), shake at 150 rpm for 24 hours at a

constant temperature of 45°C, and then rinse with physiological saline for 5 hours.

(2)7£1000mIE/RRE N 1% EEBEHNFIFIREE R /KEHR (B EINFFSE910KIU/ml)H,

1ERA45°CHER150rpmE 724/ \8Y, FH A EIRE N5 ;

[0046]
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(3) In 1000 ml of organic solvent solution (chloroform and methanol solution in equal volume
ratio), degrease in a shaker at 150 rpm for 12 hours at a constant temperature of 45°C, and

rinse with physiological saline for 5 hours.

(3)7E1000mIBHUAFIAR(FAEMLLBKGMREAR)HR, 1EE45°CRERKLIS0rpmEZRAE12/

B, FHAEIERRKHIES/NT;

[0047]

(4) Add 100 ml of penicillin and streptomycin mixed antibacterial solution to 1000 ml of PBS
buffer containing Triton X (1% Triton X-100), shake at 150 rpm for 72 hours at a constant

temperature of 45°C, and rinse with physiological saline for 5 hours.

(4)7£1000mIE TritonXBIPBSE AR GRE 1% TritonX-100)5, AIA10OMIZTEENHSEESH

HK, 1ERAS CERR150rpmESAHT72/NEY, FRAAEERKAIES/NET;

[0048]

(5) Add 100 ml of penicillin and streptomycin mixed antibacterial solution to 1000 ml of PBS
buffer containing SDS (SDS concentration is 0.5%, mixed with 1 mmol of Tris), shake at 150
rpm for 96 hours at a constant temperature of 45°C, and rinse with physiological saline for 5

hours.
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(5)7£1000m(& SDSHIPBSZE A& (SDSHKRE/0.5%, BE&1mmoliTris)sF, MA100mIZTEEMEE

BRESMER, B:845°CREKR1IS0rpmEZ6/NET, HAEIRH K A5/,

[0049]

(6) Add 60 ml of penicillin and streptomycin mixed antibacterial solution to 300 ml of PBS
buffer containing DNase (DNase concentration is 0.01 mg/ml), shake at 150 rpm for 12 hours

at 37°C, and rinse with physiological saline for 5 hours.

(6)7£300m| = DNAESRIPBSZE Al 1 (DNAEEIRE 710.01mg/ml), MIA6OMIBEXNEBRESH

ER, 37T°CHERLS0rpmE7H12/0\BY, FH AL KRS/,

[0050]

(7) The cartilage and bone decellularization material derived from natural tissue was obtained
by shaking in sterile saline at 37°C and 150 rpm for 72 hours. It was then stored in liquid

nitrogen and removed during surgery.

(NEXTEEEHKF, 37°CREKRIS0rpmEZT2EY, BIERAHLLKRINREEKS B 4R

B, BREPERE, FFARERE,
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[0051]

The concentrations of penicillin and streptomycin in the mixed antibacterial solution were 10

KIU/ml and 10 KIU/ml, respectively, with a ratio of 1:1.

Hib, BREMBERPEEENHSERESFHI0KIU/ml. 10KIU/ml, SEEMESENLLEIA

1:1,

[0052]

Histological evaluation, quantitative detection of antigen components, and osteogenic repair
capacity testing were performed on the acellular cartilage and bone material obtained from

natural tissue sources in this case. The results are shown in Figure 1-10.

M AFIFFIFRIAL LRI TR S B RARMEHITARF TN, IRKRDEERNMAFEERE
FH, ZS5RINEL-100

Figures 1 and 2 show that the gross structure of the completely decellularized cartilage-bone
material is well preserved, the extracellular matrix is intact, and the nuclear components are
completely removed, with no cells or debris remaining. Figure 3 shows that DAPI staining
further indicates that the nuclear components in the material are negative, and the

antigenicity is completely removed. Figure 4 shows that the quantitative detection of DNA
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antigen components shows that the DNA removal rate through decellularization can reach
more than 95%. Figures 5 and 6 show that the quantitative and qualitative detection of
collagen reveals that the main collagen components of the extracellular matrix are well
preserved. Figure 7 shows that the microstructure of the cartilage-bone material is well
preserved. Figure 8 shows that the CCK-8 cytotoxicity test indicates that the decellularized
cartilage-bone material is non-cytotoxic and has high biocompatibility. Figures 9 and 10 show
that the 12-week repair experiment of rabbit articular cartilage-bone defects can significantly

repair articular cartilage and achieve cartilage regeneration.

SENIM2ETTERARNESREEMAARENRET, ARIMERRETE, ARZASD
e EkR, TARREERKR; E3DAPIRGBHE—TIRTMEIAEZAS ZRE, NRERFEIR
2k, E4BDNAFIRR D EE1 NN BRET EAMDNAZRBRERA LUARI95% LA L ; ESHIEGRIAR
REEME SN L NARIPEREBZRFERDFERIFRE;, BTHNEEBRIARNERSEHMN
LERETE; ESHICCK-8ARFIHNRAMEBKSERARMNTARSE, EVEEMES;
EOMBELI0NRF RN RBREERNVI2AZELRRAEMAATUEZNBEXTRE, KUK

FHEE,

[0053]

Example 2: Preparation and Study of Decellularized Cartilage Combined with Bone Material
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SEhEGI 2R ZRRE IR B EX & B MRV FIE R

[0054]

Take the femoral head cartilage-bone composite bone from pigs. In step (2), place it in 1000

ml of physiological saline buffer containing protease inhibitor (concentration of 5%, protease
inhibitor content of 10 KIU/ml) and shake it at 150 rpm for 8 hours at a constant temperature
of 45°C. The rest of the process is carried out according to the method in Example 1 to obtain

decellularized cartilage-bone composite bone material.

BEREXNBKEE, TR(2)E1000mIEEAENGIFIRERRKETR(RENS%, EAED
HIFIZENIOKIU/ml)F, [ER45°CHERISOrpmEZS/ NI ; ERESELHHIINTGE#HTT, 52

RN TERS B

[0055]

Example 3: Preparation and Study of Decellularized Cartilage Combined with Bone Material

SEhEGI SRR ARRR IR B EX & B M HIE R

[0056]
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Take the femoral head cartilage-bone composite bone from pigs. In step (2), place itin 1000
ml of physiological saline buffer containing protease inhibitor (concentration of 3%, protease
inhibitor content of 10 KIU/ml) and shake it at 150 rpm for 12 hours at a constant temperature
of 45°C. The rest of the process is carried out according to the method in Example 1 to obtain

decellularized cartilage-bone composite bone material.

BEREXUNBEKEE, TR(2)E1000mIEEQENGIFIRERRKEPR(REN3%, EAED
HIFIEZEAN1I0KIU/m)F, EE45°CERRLIS0rpmEZ12/NE; HRSZE LI GEHTT, 532

BRI B EX S B FL

[0057]

Example 4: Preparation and Study of Decellularized Cartilage Combined with Bone Material

SEhEfIARRARRR IR B EX & B MV HIE R

[0058]

Take the femoral head cartilage-bone combination bone from pigs. In step (4), add 100 ml of

penicillin and streptomycin mixed antibacterial solution to 1000 ml of PBS buffer containing
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TritonX (5% TritonX-200). Shake at 150 rpm for 3 hours at a constant temperature of 45°C. The
rest of the process is carried out according to the method in Example 1 to obtain

decellularized cartilage-bone combination bone material.

BB B EHKETE, TB(4)7E1000mIE TritonXBIPBSE iR (RES5%MITritonX-200)4, HON
100MIBBEMNBEERESMER, 1BR45°CIEKR1IS0rpmEFH3I/NEY; HRSELHEFI1AN G A

17, FERARNREIRRSEME.

[0059]

Example 5: Preparation and Study of Decellularized Cartilage Combined with Bone Material

SEhE RS AR B EX & B MR BB E AR

[0060]

Take the femoral head cartilage-bone combination of pigs. In step (4), add 100 ml of penicillin
and streptomycin mixed antibacterial solution to 1000 ml of PBS buffer containing TritonX
(10% TritonX-100). Shake at 150 rpm for 50 hours at a constant temperature of 45°C. The rest
is carried out according to the method in Example 1 to obtain decellularized cartilage-bone

combination material.
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R BN EEREE, $E(4)1E1000mIE TritonXMIPBSE /&R ((RE 10%MI TritonX-100)4, M
ANOOMIBEENBERESMER, 1ERA5°CERKRISOrpmEZS0NE; ERSELREFIIASE

#H1T, FERARIKERSEMH,

[0061]

Example 6: Preparation and Study of Decellularized Cartilage Combined with Bone Material

SEhtEf 6 AR ZRRE IR B EX & B MBIV HIE IR

[0062]

Take the cartilage-bone combination of pig knee joints. In step (5), add 100 ml of penicillin
and streptomycin mixed antibacterial solution to 1000 ml of PBS buffer containing SDS (SDS
concentration is 10%, mixed with 20 mmol of Tris), and shake at 150 rpm for 2 hours at a
constant temperature of 45°C. The rest is carried out according to the method of Example 1 to

obtain decellularized cartilage-bone combination material.

NERXTUEKESE, $E(5)1E1000mlESDSHIPBSL /A& (SDSHKE/10%, EE20mmoliy
Tris), MALOOMIEBEHRNEBREGTNER, ER45° CHER1S0rpmEZ2N; HRSE L
IRy R#1T, BFEIRARNREEKEEME,
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[0063]

Example 7: Preparation and Study of Decellularized Cartilage Combined with Bone Material

SEHER TR AR AR IR B EX & B M B HIE R

[0064]

Take the cartilage-bone combination of pig knee joints. In step (5), add 100 ml of penicillin
and streptomycin mixed antibacterial solution to 1000 ml of PBS buffer containing SDS (SDS
concentration of 6%, mixed with 8 mmol of Tris), and shake at 150 rpm for 30 hours at a
constant temperature of 45°C. The rest is carried out according to the method of Example 1 to

obtain decellularized cartilage-bone combination material.

BERXTHNEEHRES, $E(5)E1000m|E&SDSHIPBSE KR (SDSIRE 6%, EE&8mmoliTris)
1, IIAIOOMIBEZMNEEZEESMER, 1ER45°CIER1IS0rpmEZ30/E; HERSEIHEFI1

7 EETT, SEIRARRBERKSEMH.

[0065]

Example 8: Preparation and Study of Decellularized Cartilage Combined with Bone Material
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SEhEfI SRR AR IR B EX S B MBIV HI B

[0066]

Take the cartilage-bone combination of pig knee joints. In step (6), add 60 ml of penicillin and
streptomycin mixed antibacterial solution to 300 ml of PBS buffer containing DNase (DNase
concentration is 0.5 mg/ml), and shake at 150 rpm for 1 hour at 37°C. The rest is carried out
according to the method of Example 1 to obtain decellularized cartilage-bone combination

material.

DEBRXTNEEKEE, TB(6)E300mIEDNAESRIPBSLE /H/R P (DNAESRE /90.5mg/ml), A
6OMIBEEBEENBERREMER, 37T°CIERKLOpmEZ LN ; HRESELHEFILINAGEHETT, 8

ZIRR AR B IR S B ML

[0067]

Example 9: Preparation and Study of Decellularized Cartilage Combined with Bone Material

SEhEGI MR AR AR IR B EX & B MV HIE IR

[0068]
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Take the cartilage-bone combination of pig knee joints. In step (6), add 60 ml of penicillin and
streptomycin mixed antibacterial solution to 300 ml of PBS buffer containing DNase (DNase
concentration is 0.3 mg/ml), and shake at 150 rpm for 8 hours at 37°C. The rest is carried out
according to the method of Example 1 to obtain decellularized cartilage-bone combination

material.

BRERXTINEKEE, TB(6)E300mIEDNAESRIPBSE AR (DNABSRE /90.3mg/ml), A
6OMIBBEMNPBRESMER, 37°CEKRLIS0rpmEZS/NEY;, HRESELHMHILINAGEHTT, 7

BB AARRI B EX S B ML

[0069]

Example 10: Preparation and Study of Decellularized Cartilage Combined with Bone Material

SEHE 10RR ARRRER B BX 5 B M RIRIRIE =

[0070]

Take the cartilage-bone combination of pig knee joints. In step (3), degrease the cartilage in
1000ml of organic solvent solution (70% ethanol solution) at a constant temperature of 45°C
and shake at 150rpm for 2 hours. The rest is carried out according to the method of Example 1

to obtain decellularized cartilage-bone combination material.
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BERETHBHRESE, $EBB)E1000mIENATIER(BRIRETONMNZESK) R, 18845°CHE

R150rpmEZRRAE2/ N\ ; HRSZSLHFILR AT, [EIRARNERKEEMEL

[0071]

Example 11: Preparation and Study of Decellularized Cartilage Combined with Bone Material

SEHEG 1R AR ER B BX 5 B MR R E I

[0072]

Take the cartilage-bone combination of pig knee joints. In step (3), degrease the cartilage in
1000ml of organic solvent solution (acetone solution with a molar concentration of 10%) at a
constant temperature of 45°C and shake at 150rpm for 2 hours. The rest is carried out
according to the method of Example 1 to obtain decellularized cartilage-bone combination

material.

BERXTIREBKEGE, TR(3)EL000mIBENAFAR(BRRELI0NIREAR)F, 18m45°CHE
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The decellularized cartilage combined with bone materials obtained in Examples 2-11 were
subjected to histological evaluation, quantitative detection of antigen components, and
cartilage repair capacity testing, respectively. The results were similar to those in Example 1,
indicating that the decellularized cartilage combined with bone materials can be prepared by
the above-mentioned methods. Furthermore, histological evaluation, quantitative detection
of antigen components, and cartilage repair capacity testing all showed that the material had
completely removed cellular components and had no obvious antigen component residues.
When applied to the repair of cartilage defects in large animal models such as rabbits, it can

achieve a very good cartilage repair and regeneration effect.
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Decellularized cartilage combined with bone material can serve as a safe, reliable, effective,
and rapid alternative material for patients with cartilage and cartilage combined bone defects

in clinical practice.
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