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DESCRIPTION CN113577391A

A method for preparing epiphyseal cartilage combined with decellularized bone material

derived from natural tissue

— T RABLF RV B XS B IR ARM A G E 5 A

[0001]

Technical Field
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ARG

[n0001]

This invention relates to the field of biomaterials technology for tissue or organ repair and
regeneration, and more specifically to a method for preparing epiphyseal cartilage combined

with decellularized bone material derived from natural tissues.

KTEBIRATHRNRERESBENEYMBR AT, BEEERIRED R—THRABLFIREY

R BB E B IR RIS 75 A,

[0003]

Background Technology

BREEA

[n0002]

As China gradually enters an aging society, diseases such as osteoarthritis and cartilage
damage and defects caused by strenuous activity are increasingly affecting human health,
imposing a heavy economic and physical burden on individuals, and creating a heavy social

burden. These are pressing problems that need to be solved in orthopedic clinical practice.
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BrRIFEEEFEZRSENERIHLS, BXTRREIZUERNS ENREIHR R E RIRFERHmR
AEKREER, M PABRNENEFREONE, HER T NERSMAE, BERIGKBR RN
o

However, current traditional solutions to the above problems, such as arthroscopic repair
surgery and joint replacement surgery, still have many issues, such as poor repair results and

huge surgical trauma.

mEtR LR, BRiffANERAREEXRTREEFA. BATERAFNEFEESZR-, WE
EMRRE. FARMBEKRF R,

In recent years, the use of biomaterials to repair cartilage tissue defects has received
widespread attention. However, in addition to potential issues such as poor biocompatibility
and insufficient cartilage repair and regeneration, current biomaterials also have the problem

of focusing solely on hyaline cartilage as the repair target.

ITERXAEDMRMEERBHLRRZ R T 2XE, BEFNEYMERRT TeeFEENEYES
MARMNBBEBETRRE, FEEEEEBNXEETRABERANENIN,
As is well known, osteoarthritis and cartilage damage not only affect hyaline cartilage itself,

but also the subchondral bone. Therefore, in the treatment of osteoarthritis and cartilage

20-01-2026 - Page 3



defects, it is necessary to comprehensively repair both hyaline cartilage and subchondral
bone. The development of biomaterials that promote the regeneration of cartilage and bone
has become a bottleneck that urgently needs to be overcome in the treatment of

osteoarthritis and cartilage defects.

RFFEH, BXTAMRENRBANERERNEES, EENRETE, REENEXT KM
BREERTH, FEGAREZRAUNENRNETE. MAEGRENSHKEEBEENEYMF

BY Y HRATY B XTI R KRB TR & TR SR AR £

[n0003]

The epiphyseal cartilage is located at both ends of long bones, where secondary ossification

centers appear.

BB ERKENRIE, ZXEWHORIEREFPHMR,

The middle layer of epiphyseal cartilage surrounding the secondary ossification center. In
normal organisms, the epiphyseal cartilage eventually differentiates into bone tissue, leading
to epiphyseal closure. However, some studies have found that the epiphyseal cartilage stores
a layer of cartilage germ cells, which has the potential to differentiate into cartilage.
Therefore, the epiphyseal symphysis bone has the ability to repair defects in the symphysis

bone.
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o BEMRLRI, WRBILEE—BUNESRMART, BESUANRENES, ERNEEKE

BEEEENBHKSBHRIRAVEET.

[n0004]

Extracellular matrix derived from natural tissues can promote cell adhesion, growth,
migration, and guide cell differentiation into bone tissue, making it a key focus of bone tissue

engineering research in recent years.

RIARBLFRIVARESME B o] D HAEAEM. K. TBH5|SHAREEAR D1, BIEFREA
ATERRNES.

Natural decellularized tissue materials possess unique biocompatibility due to their high
similarity to biological organisms in structure and composition, thus exhibiting excellent
tissue repair effects. The use of decellularization technology to prepare extracellular scaffolds
provides a feasible approach for the preparation of tissue repair and regeneration materials.
Currently, there are few reports on biomaterials that can be used to repair synostosis
cartilage, and there are no reports on the repair of osteoarthritis and cartilage defects using

synostosis cartilage.
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[n0005]

Therefore, providing a method for preparing epiphyseal cartilage combined with
decellularized bone material from natural tissue sources is a problem that urgently needs to

be solved by those skilled in the art.

b, fREE—MRALAKFENRNEEHKE B RARMENEIES EZR A TIRAA R R EHFREIFE]

o

[0008]

Summary of the Invention

RBPAAR

[n0006]
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In view of this, the present invention provides a method for preparing epiphyseal cartilage
combined with decellularized bone material from natural tissue. The prepared epiphyseal
cartilage combined with decellularized bone material is a biomaterial with good material
properties, excellent biocompatibility and excellent osteocartilage repair effect, providing a

new material and approach for repairing cartilage defects and treating osteoarthritis.

BETIL, AEARREMHT —MRADAKFENRNEKSERARMHNGIET X, HES2RRN
BRAEBRARMER—MMAR RFMEFIE. MEBENEYREENASNEREREVRIEYM

K, AEEMBRIANGETT B X TR RE—MHBMEITRE,

[n0007]

To achieve the above objectives, the present invention adopts the following technical

solution:

NTERERER, NERBAXRBUTRALGER:

[n0008]

A method for preparing epiphyseal cartilage combined with decellularized bone material

derived from natural tissues, the specific steps of which are as follows:
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— M RAAQFRVERIN TR B IRARMEINGIE 5%, BRTBIOT:

[n0009]

(1) Take fresh femoral distal epiphyseal cartilage fusion bone tissue from 3-4 month old Large
White pigs (male or female), and rinse it repeatedly with sterile PBS 5 times at 4°C for 10

minutes each time to remove blood and tissue fluid from the material;

(1)BX#EE3-4 B iR K B (WA IR) R B I mAR I BIX S B4HR, T4 CIRUEIFR THAITEPBSREZR

SR, BR10min; ABRHARLERIMKR. BER;

[n0010]

(2) In an organic solvent, place the mixture in a constant temperature shaker at 25°C and 60
rpm for 2-6 hours to degrease; then rinse with sterile PBS for 12 hours; the organic solventis a

50-70% ethanol solution or a 20-40% acetone solution.

2)EENEFIF, ETIER25°C. FFEA0rpmIIERERFTEZMAE2-6h; FRALEPBSHE

12h; FmRBENEFIARERE/50-70% 28K 520-40%AERHE K ;

[n0011]
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(3) After placing itin liquid nitrogen for 30 min, quickly remove it and place it in a 37°C water
bath for 30 min; repeat the above process 3 times, and finally rinse twice with sterile PBS for 5

min each time;

(B ETFHA3I0min/m, BRLUERHKEF3I7°CKA30min; ERAIREEIR, &EALEPBSERE

2%, ®/R5min;

[n0012]

(4) Add the mixed antibacterial solution to PBS buffer containing Triton X-100 with a volume
concentration of 1-2%, place it in a constant temperature shaker at 25°C and 100rpm for 24-

72h; then rinse with sterile PBS for 12h.

() TEAFIREN1L-2%BIE Triton X-100IPBSEHARFMNESTME SR, ETIEER25°C. HEA

100rpmEIEBIERTES24-72h; BATEPBSHM12h;

[n0013]

(5) Add the mixed antibacterial solution to a PBS buffer containing sodium dodecyl ether
sulfate (SLES) with a mass concentration of 2-5%, and place it in a constant temperature

shaker at 25°C and 100 rpm for 12-48 hours; then rinse with sterile PBS for 12 hours.
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(S)TERERE N2-5%RIE + Z It BB RERINIEES (SLES)WPBSE PR TP IMNEESIME AR, ETIE

m25°C. $EN100rpmBYERIERFEF12-48h; BAXEPBS/HE12h;

[n0014]

(6) Add the mixed antibacterial solution to PBS buffer containing 1-2% sodium 3-allyloxy-2-
hydroxy-1-propanesulfonate (HT HOPS), and place it in a constant temperature shaker at 25°C

and 100 rpm for 6-12 hours; then rinse with sterile PBS for 12 hours.

(6O)EFREREN1L-2%HI3-HEREE-2-FE-1-AlEERIWE (HT HOPS)RIPBSE AR FIMNESTE

[n0015]

(7) Add the mixed antibacterial solution to PBS buffer containing 0.01 mg/ml DNase | and

incubate at 37°C for 6-12 hours.

(7)E=0.01mg/ml DNase | BIPBSEABRH, MNESGHERR, 37°CIERKAE6-12h;

[n0016]
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(8) Place the ethanol with a mass concentration of 50-70% in a constant temperature shaker

at 25°C and 120rpm for 24-48h.

(8)EREARE /950-T0%NZEEHR, BEFIER25°C. HEN120rpmBVIEREKRFE724-48h;

[n0017]

(9) Add a mixed antibacterial solution to sterile physiological saline, place it in a constant
temperature shaker at 37°C and 120 rpm for 12 hours, and repeat 3 times to obtain epiphyseal

cartilage combined with decellularized bone material derived from natural tissue.

O)ELEEERKF, MNEEHEAR, ETREANITC. FZEN120rpmiVERIERTES

12h, EE3IR; [FEIRALLFRIVERINEEA S BIRAMREMEL;

[n0018]

In steps (4)-(7), the concentrations of penicillin and streptomycin in the mixed antibacterial
solution are 100 U/ml and 100 ug/ml, respectively; the volume ratio of penicillin to
streptomycin is 1:1; and the volume ratio of PBS buffer to the mixed antibacterial solution is

10:1.
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SR4)-(7)F, FREENMEARPEERNBESRARES179100U/ml, 100ug/ml; FEEM

HBRIERALEANLL; PBSEHARMBESHEARNERLEN10:1;

[n0019]

In step (9), the concentrations of penicillin and streptomycin in the mixed antibacterial
solution are 100 U/ml and 100 ug/ml, respectively; the volume ratio of penicillin to
streptomycin is 1:1; and the volume ratio of sterile saline to the mixed antibacterial solution is

10:1.

FRO)F, FIESHEARFEERNHEERARESD51100U/ml, 100ug/ml; EERXMES

ZRVERLE L] TEEERKIDESHERRIERLE710:1.

[n0020]

All of the above steps should be performed in a relatively sterile environment.

RSB RETRERIFAN T &

[n0021]

This invention addresses the problems existing in current methods for preparing materials for

cartilage-bone repair and regeneration by establishing a method for preparing decellularized
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epiphyseal cartilage-bone material derived from natural tissue. This method involves
repeatedly washing, defatting, repeatedly freezing and thawing, and detoxifying the distal
femoral epiphyseal cartilage-bone tissue of young Large White pigs with PBS buffer
containing Triton X-100, SLES, HT HOPS, DNase |, and physiological saline to obtain the

decellularized epiphyseal cartilage-bone material.

FRPHMNEMATHREREBRESBEMHNGIELAFERNRE, B 7T —MRXABLARIEN
BRI BB S BRARMEINGIESE, ZHERNFERARERELHRIABRKEEEAREIREE
e Bife. RERREE. ETriton X-10009PBSE& /AR, & SLESHYPBSE AR, &HT HOPSHIPBSLEH

#&. &DNase | WPBSEARMEERKIBNIEG, RFRNEKGERARMFEL

[n0022]

As can be seen from the above technical solution, compared with the prior art, the present
invention discloses a method for preparing epiphyseal cartilage combined with decellularized

bone material from natural tissue, which has the following beneficial effects:

ZH ERRIRARB RN, SMERAEL, SRAATHRME T —RABAFRAIBRIR ST

AEMEINEIESE, BEUTEmWR:

[n0023]
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(1) This invention is the first to achieve the preparation of decellularized material of
epiphyseal cartilage synostosis bone, and uses SLES and HT HOPS to replace sodium dodecyl
sulfate (SDS). SLES and HT HOPS are both detergents, but they are milder and have a
remarkable decellularization effect than SDS. They can completely remove cells and their cell
contents from the material while preserving the integrity of the original natural ECM
components and structure to a greater extent. Moreover, the structure of epiphyseal cartilage
synostosis bone is very similar to that of normal cartilage synostosis bone, and can simulate
the composition and structure of normal cartilage synostosis bone tissue to the greatest

extent.

(1)ARPAERLI N BN BB S BRI EIE, FHRASLESKHT HOPSER+ i E B W
(SDS), SLESKHT HOPSEINZEYEFI, BiExFSDSERM BRI, AefEee =M
PR EARANBYIRIER, BEARREEMERERERIRIAECMEDMEMHTEE, BIRIEEK

AEEHMSEENERGENEM 01BN, REAEERINERSRERSBARNIKD ML,

[n0024]

(2) The material of the present invention, after being decellularized and repeatedly rinsed
with ethanol and sterile saline for detoxification, does not have cytotoxicity and
immunogenicity, and has good biocompatibility and excellent cartilage-bone defect repair

effect.
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2)EEZAMKIBEIRANRE, BRACEATREEHRKRETHHTHER, TEAEHAMSENR

BRE, ARERIFNEVHESTENARINAERKSBREERR,

[n0025]

(3) The material of this invention is derived from the femur of young large white pigs. The raw

materials are widely available and can be used for mass production.

Q)& &KAMELRTHERBRERE, EMARERTZ, AIBTHEES.

[n0026]

(4) The present invention can be a personalized epiphyseal cartilage-associated bone
biomaterial with customizable size and dimensions to meet the complex and diverse clinical

needs for repairing cartilage-associated bone.

(4) A& ZAA AR NRRTAERBO MU B SEEYME, URTRERK LEERSHIE

[0030]

Attached Figure Description

20-01-2026 - Page 15



MY I35t e

[n0027]

To more clearly illustrate the technical solutions in the embodiments of the present invention
or the prior art, the drawings used in the description of the embodiments or the prior art will

be briefly introduced below. Obviously, the drawings described below are only embodiments
of the present invention. For those skilled in the art, other drawings can be obtained based on

the provided drawings without creative effort.

AT EFRBMGR AT LALEHNNMERAFRIRATLE, TERFILEGININE KAERFAAIFE
ERNMEFESMNE, EMSIH, TERERFHMERNEARLZRIIKLRES, T ETUAEE

RARANGFKH, EAFHENEREGEIRIEIR T, Er] LRIERHBIMEIRS HABIME,

[n0028]

Figure 1 is a schematic diagram of the epiphyseal cartilage combined bone harvesting site of

the present invention;

E1E N4 & PRRRI B S B EM B IR R E;
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[n0029]

The left image shows a gross view of the distal femoral epiphyseal cartilage plate, with the
sampling site indicated within the box; the right image shows the sampling site stained with

hematoxylin and eosin (HE), revealing the A\ area as the epiphyseal cartilage region.

Hep, ZENRETHEESHRNERAEE, FERNNBMEML; GEVEEMEMIETHER®E, B

RARKIE RN E XI5

[n0030]

Figure 2 shows the DNA quantification detection results of different regions in the
decellularized epiphyseal cartilage and bone decellularized material before and after

decellularization according to the present invention; ***: p <0.001,;

ER2ME A A & R AR R S BRI B EX & B AR FI S XIEDNAE £ NE; ***: p<0.001;

[n0031]

Figure 3 is an evaluation diagram of the decellularization efficacy of the combined epiphyseal
cartilage and bone decellularization material of the present invention; wherein, the second

column is a macroscopic view of the third, fourth and fifth columns; the scale bar is 100 um;
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EI3ME A A & BRRR AR A R BN B EX & B B AR R B AR e TS B, HA, $25EN%E3.

4, S55|EZEME; EEFIRA/NA100um;

[n0032]

Figure 4 is a qualitative evaluation diagram of the retention of the main components of the
decellularized epiphyseal cartilage combined with bone decellularization material before and
after decellularization according to the present invention; wherein, the first column of the
figure is a macroscopic view of the second, third and fourth columns of the figure; the scale

baris 100um;

El4ME N A & BRI Rl R B X S B AR T ER S REE M TEE; Hf, H15EN

2. 3. 4 ENEWME; HEHIRA/NA100pm;

[n0033]

Figure 5 shows the quantitative evaluation of the main components retained in the
decellularized epiphyseal cartilage combined with bone decellularization material of the
present invention before and after decellularization; the left figure is a bar chart for
quantitative evaluation of collagen; the right figure is a bar chart for quantitative evaluation of

glycosaminoglycans (GAG); ns: p>0.05; *: p<0.05;
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EISHE AN A LRI AR R B S B RARMHEEN I REEETEE; Hf, ZENRER

EAEEIMEFIVE; AENFEIRENE(GAG)EEMLFME; ns: p>0.05; *: p<0.05;

[n0034]

Figure 6 shows the three-dimensional structure preservation evaluation diagram of the
decellularized epiphyseal cartilage combined with bone decellularization material of the

present invention;

EI6 MBI A 24 A& BB AR A /R BRI B BX & B B AR R = LS R B T A

[n0035]

Figure 7 is a uniaxial compression curve diagram of the normal group of the present invention;

E TR E 794 & BAIE 4B B9 SR 4k R 4R Hh £ ] 5

[n0036]

Figure 8 is a uniaxial compression curve of the decellularized group of the present invention;
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EI8 M E 1 4 A BRRR AR 4H BY SR S [ 4R Hh 2

[n0037]

Figure 9 is a statistical graph of the elastic modulus of the present invention; ns: p > 0.05;

EIOMIE A A< & BRI R E 1T ns: p>0.05;

[n0038]

Figure 10 is a statistical diagram of the relative elastic limit of the present invention; *: p <

0.05;

El10ME s L BAMEX SR RS ITE]; *: p<<0.05;

[n0039]

Figure 11 shows the cytotoxicity evaluation of the decellularized epiphyseal cartilage

combined with decellularized bone material of the present invention; ns: p>0.05;

E11FiE A4 % B AARERR N B Bx & B B ARt R S 4 G E; ns: p>0.05;

[n0040]
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Figure 12 shows the cytotoxicity and cell adhesion evaluation of the decellularized epiphyseal
cartilage combined with decellularized bone material of the present invention; where a, b,
and c represent cells in the epiphyseal cartilage, junctional zone, and cancellous bone zone,
respectively, to demonstrate the adhesiveness of the scaffold and its ability to promote the
proliferation and migration of target cells; the images within the boxes are low-power images,
and the images outside the boxes are high-power images of selected specific targets within

the low-power field; the scale bar is 60 um.

El12ME N4 BRI S Bx B i AREM R AR S, AR EE; HEF, ao bo ¢3!
FTERRIE, RAXMMEE XA, UKRAZZRBAIMMEMN{EE BRARpIgETE; H1E

RNBENRERE, HESMINRERFEDSE BIrNEERE; LEHIRA/NA60um;

[n0041]

Figure 13 shows the immunogenicity evaluation diagram of the decellularized epiphyseal

cartilage combined with decellularized bone material of the present invention;

EI13ME 70 2 & BRR R AR AR B BX & B IR Al e R ML B 5

[n0042]
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The first column of images is a general view of the embedded structure, while the second and
third columns are magnified views of the epiphyseal cartilage and bone in the first column,

respectively; the scale baris 100 um.

Hep, 558 “XF" AEBENEENEE, $25 535575325 15 E PRI &M &K

El; EEBIRK/NA100um;

[n0043]

Figure 14 shows the in vitro osteogenic and chondrogenic induction evaluation of the
decellularized epiphyseal cartilage combined with decellularized bone material of the present
invention; ns: p>0.05; *: p<0.05; **: p<0.01; the left side of each bar chart is the blank group,

and the right side is the experimental group;

E 14 E 7 % BRRR PR BRI B X & B IR EHAINR B BB IEFITEE; ns: p>0.05;

*: p<0.05; **: p<0.01; SAFTEEMATEA, AMAKEA;

[n0044]

Figure 15 shows the in vivo osteogenic and chondrogenic induction tissue evaluation of the
decellularized epiphyseal cartilage combined with decellularized bone material of the present

invention; the scale baris 1 mm.
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El 15 E N4 & BRl AR BRI S Bx & B IR ARMEHE AR E. B EIESHLTGE; LEHIRAN

Aimm;

[n0045]

Figure 16 shows the proportion of cartilage in the cartilage region of the present invention; *:

p <0.05; ***: p<0.001,;

El16ME N4 LB E XA B SLEH; *: p<0.05; ***: p<0.001;

[n0046]

Figure 17 shows the proportion of cartilage in the subchondral bone region of the present

invention; ns: p > 0.05; ***: p<0.001;

E1THENARRBERE T EXERNREF&EA]; ns: p>0.05; ***: p<0.001;

[n0047]

Figure 18 shows the proportion of bone in the subchondral bone region of the present

invention; ***: p<0.001,;
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El18MENARBARE FEXERNE RS ***: p<0.001; .

[0052]

Detailed Implementation

=N

[n0048]

The technical solutions of the present invention will be clearly and completely described
below with reference to the accompanying drawings of the embodiments of the present
invention. Obviously, the described embodiments are only some embodiments of the present

invention, and not all embodiments.

TEREGALBAEEGRRME, WALBAKEGIFEIRAT

ol

HITER. TEtiER, £, Fr
R EHEHINE A R EA—EB 5 LMk, MAE 2 ERRISEHEG,

Based on the embodiments of the present invention, all other embodiments obtained by
those skilled in the art without creative effort are within the scope of protection of the present

invention.
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BT ARRPAFRILES, SMAEERARARTLE ML LNERGEIRIE TARSHVFTE EfthSthE

51, #BETALKRBRIPEEE,

[n0049]

Example 1

SEhEf)1

[n0050]

A method for preparing epiphyseal cartilage combined with decellularized bone material

derived from natural tissues, the specific steps of which are as follows:

— I RABLFRIVBRIN B S EIRARMANRIE 5%, REASRAOT:

[n0051]

(1) Material collection: Take fresh femoral distal epiphyseal fusion bone from 3-month-old

juvenile Large White pigs and rinse it 5 times with sterile PBS buffer at 4°C for 10 minutes each
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time to remove impurities such as hair, muscle, fascia, blood and tissue fluid from the surface;
the size of the material is determined according to actual needs, usually a cylinder with a

diameter of 5 mm and a height of 5 mm is taken.

()B4 BFRESRIRMNFROERBITIGEIRNEIREE, T4°CRENIE FALEPBSEHAREILS
R, BR10min, EFFREMNELR. A, HiR. MERMALRREFRR; M AKNRLRFEKRHBE,

BEANEERASMmM, SEANSMmBIERE;

[n0052]

(2) Decellularization process:

(2) B AR RAR -

[n0053]

@ Place the solution in 500ml of organic solvent solution (20% acetone solution) in a constant
temperature shaker at 25°C and 60rpm for 4 hours to degrease, and then rinse with sterile PBS

for 12 hours.
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@, 7E500mIBNAFAER(0%FEAR) R, EFIER25°C. FEN0rpmBIERERFTE 7S

4h, [FRAZXEPBSHE12h;

[n0054]

(@ After drying the material with sterile gauze, place it in liquid nitrogen for 30 minutes, then
quickly remove it and place it in a 37°C water bath for 30 minutes; repeat 3 times; finally, rinse

twice with sterile PBS for 5 minutes each time.

@. BERYOTmRMEHETE, ETRA30MmMIin/g, BIUREHEETF37°CKA30min; EE3X;

EEATEPBSZER2LR, BR5min;

[n0055]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
Triton-X100. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 48 h;

then rinse with sterile PBS for 12 h.

®. ES00MIEEAFFIRE F1%Triton-X10089PBSE &K, NMAS0mMUERE 55181000/ ml,
100ug/ MmN BEEEZNBEEZNRSME AR, ETIERE25°C. HRA100rpmWIERIERFES

48h; BHEXEPBSHE12h;
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[n0056]

@ Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 2%
SLES. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 36 h; then

rinse with sterile PBS for 12 h.

@, 7E500mIEHEREREN2%SLESHIPBSEAEH, MMAS0mUEKRE 53 5179100U/ml, 100pg/ml
NEBRNHRSRVESTESRR, EFIER25°C. BENI00rpmiiERIERTES36h; BEL

EPBS/H5E12h;

[n0057]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
sodium 3-allyloxy-2-hydroxy-1-propanesulfonate (HTHOPS). Place the solution in a constant

temperature shaker at 25°C and 100 rpm for 6 h; then rinse with sterile PBS for 12 h.

®. ES00MIEEREREN1%MN3-IEREE-2-FRE-1-AIEEEHE(HTHOPS)MIPBSE AR+,
AIASOMUERE 735179100U/ml, 100ug/mINEEBEZNBEERESMEAR, ETIEE25°C. HE

A100rpmBYIERIERPEH6h; BEELEPBSHE12h;
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[n0058]

® Add 10 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 100 ml of PBS buffer containing

0.01 mg/ml DNase I, and place it in a water bath at 37°C for 12 h.

®. 7E100mI&REN0.01mg/mlBIDNase | BYPBSEHAZEF, MA1OMEKRESH)79100U/ml,

100pug/mIIBEEZNEBRFVESTMERA R, ETIERITCKAFEF12h;

[n0059]

@ Place 500 ml of 70% ethanol in a constant temperature shaker at 25°C and 120 rpm for 24

hours.

@. E500mIBEERENT0%MZEF, BFIER25°C. BFEN120rpmAIERIEKRTEF24h;

[n0060]

®. Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with

concentrations of 100 U/ml and 100 ug/ml, respectively, to 500 ml of sterile physiological
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saline. Place the solution in a constant temperature shaker at 37°C and 120 rpm for 12 h.
Repeat this process 3 times to obtain epiphyseal cartilage combined with decellularized bone

material derived from natural tissue.

®. 7E500mIZEEEEKF, MAS0MERESDHI7100U/ml, 100pg/mINEBRNESTRIES

MEBAKR, EFREN3TC. HEN20rpmiERERFE12h, EE3IR, EIEEIRALARAKIR
RUBRER B EX S B4R
[n0061]

Using the epiphyseal cartilage combined with decellularized bone material prepared in

Example 1 as a template, a series of tests and experiments were conducted, as follows:

ISR B 16 H AR BB & B IR EHE A RIRH T — R IRNAMKLE, BENT:

[n0062]

Figure 1 shows a schematic diagram of the epiphyseal cartilage combined bone sampling site.
The left image shows a gross view of the distal femoral epiphyseal cartilage plate, with the
sampling site within the box. The right image shows the site after HE staining, with the A\ area

indicating the epiphyseal cartilage region.
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BRI BRESEIMEMIREEREL; BLER, fRNRETRESRINERAEE, HFERNEW

2L, BEARZEMIHITHER S, BRAKIAMRIKE X,

[n0063]

Figure 2 shows the quantitative detection of DNA in different regions of the combined
epiphyseal cartilage and bone decellularization material before and after decellularization.
DNA was extracted from the cancellous bone and epiphyseal regions of the combined
epiphyseal cartilage and bone decellularization material before and after decellularization
using a DNA genome extraction kit, and the corresponding OD values were measured. The

DNA content in each region was also determined.

ER2 AR SR B S B IR & XIEDNAE E1NE; KADNARRAREUAFIZIEEX

BRI SRR B EX & B AR P BN SR X IEDNAFHUEMRNODE, MEZKIHDNAS

il

o

The results showed that the DNA in the decellularized epiphyseal cartilage and bone
decellularized material was reduced by more than 95% compared with the pre-decellularized

scaffold, with no obvious DNA residue.
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#5R BRI SR B XS B AR R P DNAIR A AR AT RS2 L 95% LA £, FTEBEDNA
5

(***: p <0.001).

(***: p<0.001)o

[n0064]

Figure 3 shows the decellularization efficiency evaluation of the epiphyseal cartilage
combined bone decellularization material before and after decellularization; the gross images
of the epiphyseal cartilage combined bone decellularization material before and after
decellularization show that the scaffold changed from pink to milky white after
decellularization; the HE staining image shows that there are no obvious cells and cell
contents remaining on the scaffold after decellularization; the DAPI staining image shows that
there are no obvious cell nuclei and cell fragments remaining on the scaffold after

decellularization.

B3N ARERT R B XS B IR Rl B AR IT A ; R ABRRE R fRRRE B B & B A AR
KB ERHAREZREMAIETRIAAE; HERECEETHARSEZRTHEARKRARRNS

5% ; DAPIF&E RN TREXRTHEAMMRZ MRz A%,
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In summary, this indicates that the epiphyseal cartilage combined with decellularized bone
material has a good decellularization effect, and the scaffold has no obvious cells or residual

contents.

L EFR, RIS ESRARMARARMNRRIY, XRETHEARRERBELTAE.,

[n0065]

Figure 4 shows the qualitative assessment of the retention of the main components of the
epiphyseal cartilage and bone decellularized materials before and after decellularization; the
first and second rows are Masson trichrome staining images, which show that the collagen
component in the epiphyseal cartilage and bone decellularized materials before and after
decellularization is well preserved; the third and fourth rows are Safranin O fast green staining
images, which show that the epiphyseal cartilage glycosaminoglycans are lost more after
decellularization, while the glycosaminoglycans in the cancellous bone are basically well

preserved.

E4 AR SRR BB A BRARME T BRSO REEMTEE; $—METEAMasson=
EREE, ERRPNAN SRR SN BRAEME T RER S RERT; SoNENTENE

TORGRE, RAMARREIRINEERBIEERRRS, MRS DERBEESRETH .
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[n0066]

Figure 5 shows the quantitative assessment of the retention of major components in the
epiphyseal cartilage and bone decellularization materials before and after decellularization;
the left figure is a bar chart for quantitative assessment of collagen, showing that the collagen
component in the epiphyseal cartilage and bone decellularization materials is well preserved
after decellularization; the right figure is a bar chart for quantitative assessment of
glycosaminoglycans (GAG), showing that the GAG content in the decellularized epiphyseal
cartilage is significantly lower than that in the normal group, and the GAG in the cancellous

bone is well preserved after decellularization.

ESARARER R R BRARME T ER D REEEITGLE, fRNRREAEEIT LT
B, £RETHAREHRNEKSENARMEPREZEONIRETL; AEANEKRENE(GAG)E
EMEFVE, SRETHARRIKECAGEER ERAGRE TR, RARBIMREEDGAGRE

5e8fo

[n0067]

Figure 6 shows the evaluation of the preservation of the three-dimensional structure of the
epiphyseal cartilage combined with bone decellularization material before and after
decellularization. The three-dimensional structure of the surface of the epiphyseal cartilage

combined with bone decellularization material before and after decellularization was
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evaluated by scanning electron microscopy (SEM). The results showed that the three-
dimensional structure of each part of the scaffold surface was not significantly damaged, and

the porosity of the scaffold was significantly increased after decellularization.

El6 AR 4B Rl /R BRAR B EX 5 B AR ARE M B LS R E TG E],; @I R (SEM) M e S
BRI B XS BRI EERE — EEHITIHE, SRETXRESFORAN=HLEMRZEIHER

7, BRAMRESZZRMFLRERARER,

[n0068]

Figures 7-10 show the quantitative evaluation of the mechanical retention of decellularized
epiphyseal cartilage combined with bone before and after decellularization. The mechanical
properties of the decellularized epiphyseal cartilage combined with bone before and after
decellularization were determined by uniaxial compression test. The results showed that the
mechanical properties of the decellularized epiphyseal cartilage combined with bone were

well preserved after decellularization.

E7-E 10N AR SRS ERARMANEREEETGE,; RARMESRILIIAR
Al EERIN BB S B IRARME N EEREEITIE, SRRARAREHRNBEKESESRARMENFE

RERE R,
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[n0069]

Figure 11 shows the cytotoxicity assessment of decellularized epiphyseal cartilage combined
with decellularized bone material. The extract of decellularized epiphyseal cartilage
combined with decellularized bone material was extracted using the CCK-8 method, and the
concentration of cell metabolites (OD values) was measured after dilution at different ratios.
The OD values were compared with the OD values of cell metabolite concentrations measured
after culture in ordinary culture medium. The results showed that decellularized epiphyseal

cartilage combined with decellularized bone material had no significant cytotoxicity.

E11A AR BB & B AR R AR S 1 TG E; RAck-8 AR AR ARt B XS B i
M ELRIRR, HEBRAEFERENEARAS-YAREODE, LRODESERIEFREESFEIIE

ARABIIRENODEXLL, SERKREARMMIRINEIKS 2 RAMMETRAEAMmEY,

[n0070]

Figure 12 shows the cytotoxicity and cell adhesion assessment of decellularized epiphyseal
cartilage combined with decellularized bone material. One week after mouse bone
mesenchymal stem cells (BMSCs) were seeded on decellularized epiphyseal cartilage

combined with decellularized bone material, it can be seen that BMSCs can adhere normally
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to the scaffold and migrate into the cancellous bone region inside the scaffold (Figure C),
indicating that the scaffold is non-cytotoxic and can act as a medium for normal cell adhesion

and migration.

E 124 AR B XS B ARM R AaEsE. ARAEHTEE; B BRERE7RETHMR(BMSCs)
MBI TS BT E1E/E, FITBMSCSAIIEE MM T2 L, HARZZRNE

MEEXEERS(BEC), REAEZXELARSE, HaEMFNNFULARIERERLM. EH.

[n0071]

Figure 13 shows the immunogenicity assessment of decellularized epiphyseal cartilage
combined with decellularized bone material. The immunogenicity of the scaffold was
assessed by implanting decellularized epiphyseal cartilage combined with decellularized
bone material into the subcutaneous tissue of the back skin of rats for 2 and 4 weeks. The
results showed that there was a certain degree of inflammatory response at 2 weeks;
however, the inflammatory response was significantly reduced at 4 weeks, and signs of

scaffold degradation were visible.

B30 AR AR BB a B IR R RIEITGE; KRR S S ShARMAIEE T
ANEBERRE T2, 4BLUTRERRERERE, EREREANEFE—ERENRERN; B4
B RERNBAERSS, Br RZRHIEETR.
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[n0072]

Figure 14 shows the in vitro osteogenic and chondrogenic induction evaluation of
decellularized epiphyseal cartilage combined with decellularized bone material. Mouse bone
mesenchymal stem cells were seeded on decellularized epiphyseal cartilage combined with
decellularized bone material for 3, 7, and 14 days. Cells were collected and RNA was extracted.
After PCR experiments, the relative expression levels of specific genes (RUNX2, Collagenl, and
ALP are osteogenic genes, and SOX9, CollagenP, and aggrecan are chondrogenic genes) in the

control group (mesenchymal stem cells were simply seeded in culture dishes) were measured.

E 14N AR B XS B AR EHAINR B BBIESIHEE; BB EE xR THAmEiE
TR E XS B AR L3 7. 14K, WEAMHIRIRNAGHITPCRIAEENESE
B4 (Bl S atiE TIiEF MA) S EER (RUNX2, Collagenl. ALPAIRXEEEA, SOX9.
Collagenl. aggrecanAEINEER)NHEITRIAZ,

The results showed that decellularized epiphyseal cartilage combined with decellularized

bone material significantly promoted bone and cartilage formation.

LR E TR B S B RARM A A ERREEH BT ERIER.

[n0073]
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Figure 15 shows the in vivo osteogenic and chondrogenic induction tissue evaluation of
decellularized epiphyseal cartilage combined with decellularized bone material. After 4 and 8
weeks of implantation of decellularized epiphyseal cartilage with bone into the distal femoral
articular surface defect of adult New Zealand white rabbits, the experimental site was
removed and subjected to HE staining and Safranin-Fix-Green staining to preliminarily

determine the bone and cartilage repair effect.

E 15N SIS B AT AR E. B ASEHLITEE; KiARiREESIE
ETHFEHA=AKARKEZRX T ERIAF4EAME G, FRWEMENLE, THERBREBELIE
FRENTAREHNNEBERR.

The results showed that at week 4, compared with the control group, the cartilage and
subchondral bone began to repair initially; at week 8, the subchondral bone was basically
repaired completely, and the cartilage was basically repaired except for the defect at the

junction of the defect and the rest of the defect.

LZRETFAEN, BXNTHRA, AINRERUE TEFENSEE,; ERRNRE TEEREBER
2, NERDRRZIABAURMBRTSEE, BERFMIYEREETE,
In conclusion, decellularized epiphyseal cartilage combined with decellularized bone

materials can promote the repair and regeneration of osteochondral defects.
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R bR, BRAARRRRBEX S B AR sl d B ERINIEEBE,

[n0074]

Figures 16-18 show the quantitative evaluation of in vivo osteogenic and chondrogenic
induction of decellularized epiphyseal cartilage combined with decellularized bone material.
The area within 1 mm below the articular surface in Figure 15 is defined as the cartilage
region, and the area 1-4 mm below the articular surface is defined as the subchondral bone
region. The area occupied by cartilage in the cartilage region and the area occupied by
cartilage and bone in the subchondral bone region are measured using quantitative methods

to quantitatively evaluate the cartilage and bone repair effect at the defect site.

E16-18 N AREAR N B X & B IR ARE. B ASTEENGE,; KE1ISHHNXTEMU
TImmREAREXE, XTEUTL-4mmEARE TEXE, RAEEF ENENREXERNRE
FrEEIR. W& TEXERNE REFSER, STHMERREUINE R BEBERR.

The results showed that at week 8, decellularized epiphyseal cartilage combined with
decellularized bone material had a significant effect on promoting cartilage and bone

formation.
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LERETERSAN, HARRNESRKRESENRARMEAEGRERNRE. REEMRER.

[n0075]

Example 2

SEhtEf2

[n0076]

(1) Material collection: Take fresh femoral distal epiphyseal fusion bone from 3-month-old
juvenile Large White pigs and rinse it 5 times with sterile PBS buffer at 4°C for 10 minutes each
time to remove impurities such as hair, muscle, fascia, blood and tissue fluid from the surface;
the size of the material is determined according to actual needs, usually a cylinder with a

diameter of 5 mm and a height of 5 mm is taken.

()B4 BHRERSRIRMNFRBERBILHIRNTIREGE, T4 CIRBHIE FTALEPBSEHAREILS
R, BR10min, EBRRENELR. A, HiR. MRMALRRFRR; WM AXNRERFEKRHBE,

BEXNIERZRASMmM, SEASmmBERE;

[n0077]

(2) Decellularization process:
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(2) B RBRIRAZ -

[n0078]

@ Place the solution in 500ml of organic solvent solution (20% acetone solution) in a constant
temperature shaker at 25°C and 60rpm for 2 hours to degrease, and then rinse with sterile PBS

for 12 hours.

@, 7E500mIBNAFAR(Q0%FEAR) R, EFIER25°C. FHEN60rpmBIERERFTE 7S

2h, [ERXEPBSHE12h;

[n0079]

(2 After drying the material with sterile gauze, place itin liquid nitrogen for 30 minutes, then
quickly remove it and place it in a 37°C water bath for 30 minutes; repeat 3 times; finally, rinse

twice with sterile PBS for 5 minutes each time.

@. BXRYOHRMEHETE, ETRA30MIn/G, BRUREHEETF37°CKA30min; EE3X;

&ERAXEPBSZER2R, /R5min;

[n0080]

20-01-2026 - Page 42



(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 2%
Triton-X100. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 48 h;

then rinse with sterile PBS for 12 h.

®. ES00mMIEEERFIRE92%Triton-X10089PBSEARF, AINS0mMEKE S 591000/ ml,
lOOHg/TT\lE"J%%%*ﬂ%%%E’Lmm#./ﬁ'/ﬁz; BTFI18:825°C. iR ﬁlOOrme’JlE/mTEF"q:'ET%

48h; BAXEPBSHE12h;

[n0081]

@ Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 5%
SLES. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 36 h; then

rinse with sterile PBS for 12 h.

@. 7E500mIEHBREREN5%SLESHIPBSE A&RF, MMAS0mMUEKRE 3 5179100U/ml, 100pg/ml
NEBRNBERNESMEAR, EFIER25°C. BEAL00rpmIIERIERFEF36h; BRAX

EPBSHE12h;

[n0082]
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(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 2%
sodium 3-allyloxy-2-hydroxy-1-propanesulfonate (HTHOPS). Place the solution in a constant

temperature shaker at 25°C and 100 rpm for 6 h; then rinse with sterile PBS for 12 h.

®. E500mMIEEREREN2%H3-HEREE-2-FE-1-AERIWE(HTHOPS)BPBSE AR,
AINS0MERE S 3I100U/ml, 100ug/mINEEEZMNBERNESTNESR, ETIER25°C. KR

A100rpmEVIERIERFEZ6h; BALEPBSHEL2h;

[n0083]

® Add 10 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 100 ml of PBS buffer containing

0.01 mg/ml DNase I, and place it in a water bath at 37°C for 6 h.

®. 7E100mI&EREN0.01mg/mlBIDNase | BIPBSEHA&EF, MA1OMEKRESH)9100U/ml,

100ug/mINBEBRNEBRNBESHEAR, BETIEE37°CKAFEP6h;

[n0084]

@ Place 500 ml of 50% ethanol in a constant temperature shaker at 25°C and 120 rpm for 24

hours.
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@, ES500mIRERENS50%ZEEFR, EFIER25°C. HFEN120rpmIIERERFEF24h;

[n0085]

®. Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 ug/ml, respectively, to 500 ml of sterile physiological
saline. Place the solution in a constant temperature shaker at 37°C and 120 rpm for 12 h.
Repeat this process 3 times to obtain epiphyseal cartilage combined with decellularized bone

material derived from natural tissue.

®. TES500MITEEELEKF, MMASOMERESFIA100U/ml, 100ug/ mINEEEZNESEZES
j:-‘_i/ré:/ ’ E:_F/er_jj?)?oC\ R 7Jl2Orme’J|E/m?$F"EF';E';—37%l2h EE?);T\, ED'T%@J;E%@H,,\ 5}%

HUBRER B EX S B4R

[n0086]

Example 3
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(1) Material collection: Take fresh femoral distal epiphyseal fusion bone from 3-month-old
juvenile Large White pigs and rinse it 5 times with sterile PBS buffer at 4°C for 10 minutes each
time to remove impurities such as hair, muscle, fascia, blood and tissue fluid from the surface;
the size of the material is determined according to actual needs, usually a cylinder with a

diameter of 5 mm and a height of 5 mm is taken.

(1)ERA . BFRERSRIRMNFRBRERBILHIRINEIREGE, T4 CIRENIE FALEPBSEHAREILS
R, BR10min, EBFRENELR. A, HiR. MRMALRRFRR; WM AXNREERFEKRHEE,

BEXNIERZRASMmM, SEASmmBERE;

[n0088]

(2) Decellularization process:

(2) B RBRRAZ -

[n0089]

@ Place the solution in 500ml of organic solvent solution (30% acetone solution) in a constant
temperature shaker at 25°C and 60rpm for 6 hours to degrease, and then rinse with sterile PBS

for 12 hours.
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@, 7E500mIBHAFAR(0%REIAR) R, EFIER25°C. FHEN60rpmBIERERFTE 7S

6h, EAXEPBSHE12h;

[n0090]

(2 After drying the material with sterile gauze, place it in liquid nitrogen for 30 minutes, then
quickly remove it and place it in a 37°C water bath for 30 minutes; repeat 3 times; finally, rinse

twice with sterile PBS for 5 minutes each time.

@. BXRYOHRMEHETE, ETRA3MMIn/G, BRUREHHETF37°CKA30min; EE3X;

&ERAXEPBSZE X2, 8/R5min;

[n0091]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
Triton-X100. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 24 h;

then rinse with sterile PBS for 12 h.
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®. 7E500mIEEERTURE 1% Triton-X10089PBSE HikH, MIANS0MERE S 5)79100U/ml,
100ug/mINBEERMBPERMESTME DR, ETFIER25°C. EHREA100rpmiYEBIEKRDE

24h; BRAXEPBSHEL2h;

[n0092]

@ Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 2%
SLES. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 12 h; then

rinse with sterile PBS for 12 h.

@. 7E500mIE B REREN2%SLESRIPBSE F&RF, MMAS0mMUEKRE35179100U/ml, 100pg/ml
NESZNESENESMEDR, ETIER25°C. BRAN100rpmIEREXRFES12h; BRATL

EPBSH%12h;

[n0093]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
sodium 3-allyloxy-2-hydroxy-1-propanesulfonate (HTHOPS). Place the solution in a constant

temperature shaker at 25°C and 100 rpm for 12 h; then rinse with sterile PBS for 12 h.
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G, E500mMIBBEREREN1%NRIB-HEREE-2-12E-1-AlEER N E (HTHOPS)BPBSE AR H,
AIANSOMERE 535)79100U/ml, 100pg/mINEBZMHEBRAVESTIE AR, ETIER25°C. KE

A100rpmIVIERIERRFEF12h; BREILEPBSHE12h;

[n0094]

(® Add 10 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 100 ml of PBS buffer containing

0.01 mg/ml DNase I, and place it in a water bath at 37°C for 9 h.

®. E100mI&EREN0.01mg/mlEIDNase | BIPBSEHA&EH, MA1OmMEKRESH)/9100U/ml,

100ug/mIIBEBEZNEBRFVESTMER R, ETIER3TCKAFEHON;

[n0095]

@ Place 500 ml of 50% ethanol in a constant temperature shaker at 25°C and 120 rpm for 48

hours.

@. 7E500mIFEREANS50%NZEFR, EFIER25°C. ¥HiERN120rpmBYIEEIEKRTE748h;

[n0096]
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®. Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 ug/ml, respectively, to 500 ml of sterile physiological
saline. Place the solution in a constant temperature shaker at 37°C and 120 rpm for 12 h.
Repeat this process 3 times to obtain epiphyseal cartilage combined with decellularized bone

material derived from natural tissue.

®. ES00MITEEELEKF, IMASOMERESFIA100U/ml, 100ug/ mIBNEEEZNEEEES
MEARKR, BETEER3TC. BEN120rpmIIERERTES12h, EE3X, AIBRIRAALKR

BVBREN B EX & B iR

[n0097]

Example 4

SEhtEfl4

[n0098]

(1) Material collection: Take fresh femoral distal epiphyseal fusion bone from 4-month-old

young Large White pigs and rinse it 5 times with sterile PBS buffer at 4°C for 10 minutes each
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time to remove impurities such as hair, muscle, fascia, blood and tissue fluid from the surface;
the size of the material is determined according to actual needs, usually a cylinder with a

diameter of 5mm and a height of 5mm is taken.

()B4 BRFERARIRMNFROERBITIHIRINEIREE, T4°CIRBENIE FALEPBSEHAREILS
R, BR10min, EFFREMNELR. A, HiR. MERMALRREFRR; M AKNRLRFEKRHBE,

BEANEERASMmM, SEANSMmBIERE;

[n0099]

(2) Decellularization process:

(2) B AR RAR -

[n0100]

@ Place the solution in 500ml of organic solvent solution (40% acetone solution) in a constant
temperature shaker at 25°C and 60rpm for 2 hours to degrease, and then rinse with sterile PBS

for 12 hours.
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@, 7E500mIBNAFIAR(40%REIAR) R, EFIER25°C. FEN0rpmBIERERTE 7S

2h, ERXEPBSHE12h;

[n0101]

(@ After drying the material with sterile gauze, place it in liquid nitrogen for 30 minutes, then
quickly remove it and place it in a 37°C water bath for 30 minutes; repeat 3 times; finally, rinse

twice with sterile PBS for 5 minutes each time.

@. BERYOTmRMEHETE, ETRA30MmMIin/g, BIUREHEETF37°CKA30min; EE3X;

EEATEPBSZER2LR, BR5min;

[n0102]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 2%
Triton-X100. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 24 h;

then rinse with sterile PBS for 12 h.

®. ES00MIEHEAFRFIKRE F2%Triton-X10089PBSE &K, NMAS0mMUERE 55181000/ ml,
100ug/ MmN BEEEZNBEEZNRSME AR, ETIERE25°C. HRA100rpmWIERIERFES

24h; BREXEPBSHE12h;
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[n0103]

@ Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 5%
SLES. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 12 h; then

rinse with sterile PBS for 12 h.

@. 7E500mIEHEREREN5%SLESHIPBSEAEH, MMAS0mUEKRE 53 5179100U/ml, 100pg/ml
NEBRNHRSRVESTESRR, EFIER25°C. BENI00rpmiERERTES12h; BEL

EPBS/H5E12h;

[n0104]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 2%
sodium 3-allyloxy-2-hydroxy-1-propanesulfonate (HTHOPS). Place the solution in a constant

temperature shaker at 25°C and 100 rpm for 12 h; then rinse with sterile PBS for 12 h.

®. ES500mMIEEREREN2%M3-IEREE-2-FRE-1-RIEEEHE(HTHOPS)PBSE AR+,
AIASOMUERE 735179100U/ml, 100ug/mINEEBEZNBEERESMEAR, ETIEE25°C. HE

A100rpmEYIEBIERFES12h; BRATEPBSHE12h;
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[n0105]

® Add 10 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 100 ml of PBS buffer containing

0.01 mg/ml DNase I, and place it in a water bath at 37°C for 12 h.

®. 7E100mI&REN0.01mg/mlBIDNase | BYPBSEHAZEF, MA1OMEKRESH)79100U/ml,

100pug/mIIBEEZNEBRFVESTMERA R, ETIERITCKAFEF12h;

[n0106]

@ Place 500 ml of 70% ethanol in a constant temperature shaker at 25°C and 120 rpm for 48

hours.

@. E500mIFEREANT0%NZEFR, EFIER25°C. ¥HiERN120rpmBYIEEIEKRTE748h;

[n0107]

®. Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with

concentrations of 100 U/ml and 100 ug/ml, respectively, to 500 ml of sterile physiological
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saline. Place the solution in a constant temperature shaker at 37°C and 120 rpm for 12 h.
Repeat this process 3 times to obtain epiphyseal cartilage combined with decellularized bone

material derived from natural tissue.

®. 7E500mIZEEEEKF, MAS0MERESDHI7100U/ml, 100pg/mINEBRNESTRIES

o

NEAR, BETREN3TC. BFEANL20rpmAIERERTEZ12h, EEIR, BMFEIRABLRIR

=
=

MERKE TR,

[n0108]

Example 5

SEhtEfIS

[n0109]

(1) Material collection: Take fresh femoral distal epiphyseal fusion bone from 4-month-old
young Large White pigs and rinse it 5 times with sterile PBS buffer at 4°C for 10 minutes each
time to remove impurities such as hair, muscle, fascia, blood and tissue fluid from the surface;
the size of the material is determined according to actual needs, usually a cylinder with a

diameter of 5mm and a height of 5mm is taken.
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(1)ERA: BRERARIRNFRBRERBILHIRN TGS, T4 CIRENIE FALEPBSEAREILS
R, BR10min, EFRENELR. A, HiR. MRMALRREFRR; WM AXNREEFREKRHEE,

BEXNIERZRASMmM, SEASmmBERE;

[n0110]

(2) Decellularization process:

(2) B ZRBRRAZ -

[n0111]

@ Place the solution in 500ml of organic solvent solution (40% acetone solution) in a constant
temperature shaker at 25°C and 60rpm for 6 hours to degrease, and then rinse with sterile PBS

for 12 hours.

@, 7E500mIBHAFAR(A0%RESAR) R, EFIER25°C. FHEN0rpmBIERERTE 7

6h, EAXEPBSHE12h;

[n0112]
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(@ After drying the material with sterile gauze, place it in liquid nitrogen for 30 minutes, then
quickly remove it and place itin a 37°C water bath for 30 minutes; repeat 3 times; finally, rinse

twice with sterile PBS for 5 minutes each time.

@. BXRYOWmRMEHETE, ETRA30mIin/g, BIUEREHKETF37°CKA30min; EE3RX;

RERATEPBS:Z%2%, §/X5min;

[n0113]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
Triton-X100. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 72 h;

then rinse with sterile PBS for 12 h.

@ ES500mIEHEAERTIRE1%Triton-X100HIPBSEARF, MAS0mMERE S 5/9100U/ml,
100ug/mINBEBEZNBERNESTMEAR, BEFIEE25°C. FHENI00rpmERIERTEZ

72h; BRAXEPBSHEL2h;

[n0114]

@ Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with

concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 2%
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SLES. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 48 h; then

rinse with sterile PBS for 12 h.

@. 7E500mIEHBREREN2%SLESRIPBSE F&RF, MMAS0mMUIKRE 3 5179100U/ml, 100pg/ml
NESZNESENESMEDR, ETIER25°C. BRAN100rpmIIEREXRFEH48h; BRATE

EPBSHEL2h;

[n0115]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
sodium 3-allyloxy-2-hydroxy-1-propanesulfonate (HTHOPS). Place the solution in a constant

temperature shaker at 25°C and 100 rpm for 9 h; then rinse with sterile PBS for 12 h.

®. F500mMIEEREREN1%M3-EREE-2-FE-1-AGEBRINEN(HTHOPS)BPBSE AR,
AIANS0MBRES35179100U/ml, 100ug/mINBEEEMBESRNESMEAR, BETFIEE25°C. K&

F100rpmBYIERIERRFEH9N; BATEPBSHE12h;

[n0116]
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(® Add 10 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 100 ml of PBS buffer containing

0.01 mg/ml DNase I, and place it in a water bath at 37°C for 12 h.

®. 7£100ml&RE0.01mg/ml#IDNase | FIPBSE AR, MIA1OMERES51/9100U/ml,

100pg/mMINEBZMNEBRIVESTE AR, ETIER3T°CKATEFRL2h;

[n0117]

@ Place 500 ml of 60% ethanol in a constant temperature shaker at 25°C and 120 rpm for 24

hours.

@. 1ES500mIREREN60%NZEEFR, EFIER25°C. HFEN120rpmAVIEREKRFEF24h;

[n0118]

®. Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 ug/ml, respectively, to 500 ml of sterile physiological
saline. Place the solution in a constant temperature shaker at 37°C and 120 rpm for 12 h.
Repeat this process 3 times to obtain epiphyseal cartilage combined with decellularized bone

material derived from natural tissue.
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®. 7ES500mITZEAEIREKH, IIANSOMERE D 19100U/ml, 100ug/mINEEEZNBEERNES
NEAR®R, BT REA3TC. FHERA120rpmBERIERPEH12h, EE3KX, BIRFRRARALEFRIE

BUBREN B XS B R

[n0119]

Example 6

SEhtEf16

[n0120]

(1) Material collection: Take fresh femoral distal epiphyseal fusion bone from 4-month-old
young Large White pigs and rinse it 5 times with sterile PBS buffer at 4°C for 10 minutes each
time to remove impurities such as hair, muscle, fascia, blood and tissue fluid from the surface;
the size of the material is determined according to actual needs, usually a cylinder with a

diameter of 5mm and a height of 5mm is taken.

(1)ERA: BREFABIRNFRBRERBIDGIRN TGS, E4°CRENIR FTALEPBSEFREIRS
R, BR10min, EFRENELR. AR, BHE. MRMARKREFRE; B A/NISEIREKHAE

BEA/NNERZEANSMmM, SEASmMmEIEREE;
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[n0121]

(2) Decellularization process:

(2) AR RpRRAR -

[n0122]

@ Place the solution in 500 ml of organic solvent solution (50% ethanol solution) in a constant
temperature shaker at 25°C and 60 rpm for 2 hours to degrease, and then rinse with sterile

PBS for 12 hours.

@, 7ES00mIBHAFAR(G0%ZEAR)F, EFIER25°C. FKEA60rpmIYIERIZEKRFEZAE

2h, FERZXTEPBSH%k12h;

[n0123]

(@ After drying the material with sterile gauze, place it in liquid nitrogen for 30 minutes, then
quickly remove it and place it in a 37°C water bath for 30 minutes; repeat 3 times; finally, rinse

twice with sterile PBS for 5 minutes each time.
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@. BEXRYOWmRMEHETE, ETRA30mIin/g, BIUREHKEF37°CKA30min; EE3RX;

EEAXTEPBSZER2LR, B/R5min;

[n0124]

® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 2%
Triton-X100. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 72 h;

then rinse with sterile PBS for 12 h.

B TE500mMIEBEAHRTRIREN2%Triton-X1008IPBSEARH, AIANS0mMIKES37179100U/ml,
100pg/ MV EEXZNBEBRAVESTEBD R, BEFIEE25°C. BENI00rpmIVERIERFET

72h; BRXTEPBSH%12h;

[n0125]

@ Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 5%
SLES. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 48 h; then

rinse with sterile PBS for 12 h.
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@. 7E500mIEBRERE N5%SLESHIPBSE AR, MIAS0mMERES5I/9100U/ml, 100pg/ml
HNEEENESENEANMERK, BTIER25°C. HEAN100rpmIIERIEKRTEFH48h; BERT

EPBS/H5E12h;

[n0126]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 2%
sodium 3-allyloxy-2-hydroxy-1-propanesulfonate (HTHOPS). Place the solution in a constant

temperature shaker at 25°C and 100 rpm for 9 h; then rinse with sterile PBS for 12 h.

G, ES00mIEBREREHN2%HIZ-IERAE-2-F2E-1-RIEER WE (HTHOPS)BPBSE F/&R S,
AOIANS0MURE 3591000/ ml, 100pg/mIBIEBEMEBZNESTHERAR, ETIER25°C. ik

A100rpmITERIEARFEZN; BRAKXEPBSHEL2h;

[n0127]

® Add 10 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 100 ml of PBS buffer containing

0.01 mg/ml DNase I, and place it in a water bath at 37°C for 12 h.
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®. 7E£100ml&RE0.01mg/ml#IDNase | FIPBSEHRH, MIA1IOMERES51/9100U/ml,

100pg/mIMBBEZNEBRFVESTMERA R, ETIERITCKAFEFI2h;

[n0128]

@ Place 500 ml of 60% ethanol in a constant temperature shaker at 25°C and 120 rpm for 48

hours.

@. TE500mIREREN60%ZEEFR, BFIER25°C. HBEN120rpmIVIERIERFE748h;

[n0129]

®. Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of sterile physiological
saline. Place the solution in a constant temperature shaker at 37°C and 120 rpm for 12 h.
Repeat this process 3 times to obtain epiphyseal cartilage combined with decellularized bone

material derived from natural tissue.

®. ES00mIZEEEEHKF, MASOMURES7179100U/ml, 100ug/mINEEZMNESZENES

MEAR, BT REN3TC. BEA20rpmIERERFEFZI2h, EE3IR, BMFEIRALLFKIR
BVBRAR B EX S B R AR KL
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[n0130]

Example 7

SEhEf 7

[n0131]

(1) Material collection: Take fresh femoral distal epiphyseal fusion bone from 4-month-old
young Large White pigs and rinse it 5 times with sterile PBS buffer at 4°C for 10 minutes each
time to remove impurities such as hair, muscle, fascia, blood and tissue fluid from the surface;
the size of the material is determined according to actual needs, usually a cylinder with a

diameter of 5mm and a height of 5mm is taken.

()B4 : B4R RN FERABRBLHRINEKREE, T4 CRRIFIE FRAXEPBSE FBREES
R, BR10min, AFRENEL. A, HiR. MRMARRFRR; M AXNEEREKRBE,

BEANNERASMmM, BERSMmMBERE;

[n0132]

(2) Decellularization process:
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(2) B RBRIRAZ -

[n0133]

@ Place the solution in 500 ml of organic solvent solution (50% ethanol solution) in a constant
temperature shaker at 25°C and 60 rpm for 6 hours to degrease, and then rinse with sterile

PBS for 12 hours.

@, 7E500mIBNAFAR(G0%NZEAR) R, EFIER25°C. ¥HEN60rpmBIERERTE 7S

6h, EAXEPBSHE12h;

[n0134]

(@ After drying the material with sterile gauze, place it in liquid nitrogen for 30 minutes, then
quickly remove it and place it in a 37°C water bath for 30 minutes; repeat 3 times; finally, rinse

twice with sterile PBS for 5 minutes each time.

@. BEXRYOTmRMEHETE, ETRA3MMIn/G, BIUREHKEF37°CKA30min; EE3X;

RfaRAXEPBSEX2R, /R5min;

[n0135]
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(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
Triton-X100. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 48 h;

then rinse with sterile PBS for 12 h.

®. ES00mMIEEERFIRE1%Triton-X10089PBSEARF, AINS0mMEKE S 591000/ ml,
lOOHg/TT\lE"J%%%*ﬂ%%%E’Lmm#./ﬁ'/ﬁz; BTFI18:825°C. iR ﬁlOOrme’JlE/mTEF"q:'ET%

48h; BAXEPBSHE12h;

[n0136]

@ Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 3%
SLES. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 36 h; then

rinse with sterile PBS for 12 h.

@. 7E500mIEHEREREN3%SLESHIPBSE A&RF, MMAS0mMUEKRE35179100U/ml, 100pg/ml
NEBRNBERNESMEAR, EFIER25°C. BEAL00rpmIIERIERFEF36h; BRAX

EPBSHE12h;

[n0137]
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(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
sodium 3-allyloxy-2-hydroxy-1-propanesulfonate (HTHOPS). Place the solution in a constant

temperature shaker at 25°C and 100 rpm for 6 h; then rinse with sterile PBS for 12 h.

®. E500mMIEEREREN1%H3-HEREE-2-BE-1-AERIWE(HTHOPS)BPBSE AR,
AINS0MERE S 3I100U/ml, 100ug/mINEEEZMNBERNESTNESR, ETIER25°C. KR

A100rpmEVIERIERFEZ6h; BALEPBSHEL2h;

[n0138]

® Add 10 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 100 ml of PBS buffer containing

0.01 mg/ml DNase I, and place it in a water bath at 37°C for 12 h.

®. 7E100mI&EREN0.01mg/mlBIDNase | BIPBSEHA&EF, MA1OMEKRESH)9100U/ml,

100pg/mINBEERZNEBENRESMEARK, ETIER3ITCKAFEF12h;

[n0139]

@ Place 500 ml of 50% ethanol in a constant temperature shaker at 25°C and 120 rpm for 36

hours.
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@, ES500mIRERENS50%ZEEFR, EFIERE25°C. HFEN120rpmAVIEREKRFEZ36h;

[n0140]

®. Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 ug/ml, respectively, to 500 ml of sterile physiological
saline. Place the solution in a constant temperature shaker at 37°C and 120 rpm for 12 h.
Repeat this process 3 times to obtain epiphyseal cartilage combined with decellularized bone

material derived from natural tissue.

®. TES500MITEEELEKF, MMASOMERESFIA100U/ml, 100ug/ mINEEEZNESEZES
j:-‘_i/ré:/ ’ E:_F/er_jj?)?oC\ R 7Jl2Orme’J|E/m?$F"EF';E';—37%l2h EE?);T\, ED'T%@J;E%@H,,\ 5}%

HUBRER B EX S B4R

[n0141]

Example 8
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(1) Material collection: Take fresh femoral distal epiphyseal fusion bone from 3-month-old
juvenile Large White pigs and rinse it 5 times with sterile PBS buffer at 4°C for 10 minutes each
time to remove impurities such as hair, muscle, fascia, blood and tissue fluid from the surface;
the size of the material is determined according to actual needs, usually a cylinder with a

diameter of 5 mm and a height of 5 mm is taken.

(1)ERA . BFRERSRIRMNFRBRERBILHIRINEIREGE, T4 CIRENIE FALEPBSEHAREILS
R, BR10min, EBFRENELR. A, HiR. MRMALRRFRR; WM AXNREERFEKRHEE,

BEXNIERZRASMmM, SEASmmBERE;

[n0143]

(2) Decellularization process:

(2) B RBRRAZ -

[n0144]

@ Place the solution in 500 ml of organic solvent solution (70% ethanol solution) in a constant
temperature shaker at 25°C and 60 rpm for 2 hours to degrease, and then rinse with sterile

PBS for 12 hours.
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@, 7E500mIBNAFAR(T0%ZEEAR) R, EFIER25°C. FHEN60rpmBIERERFTE 7S

2h, [ERXEPBSHE12h;

[n0145]

(2 After drying the material with sterile gauze, place it in liquid nitrogen for 30 minutes, then
quickly remove it and place it in a 37°C water bath for 30 minutes; repeat 3 times; finally, rinse

twice with sterile PBS for 5 minutes each time.

@. BXRYOHRMEHETE, ETRA3MMIn/G, BRUREHHETF37°CKA30min; EE3X;

&ERAXEPBSZE X2, 8/R5min;

[n0146]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
Triton-X100. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 48 h;

then rinse with sterile PBS for 12 h.
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®. 7E500mIEEERTURE 1% Triton-X10089PBSE HikH, MIANS0MERE S 5)79100U/ml,
100ug/mINBEERMBPERMESTME DR, ETFIER25°C. EHREA100rpmiYEBIEKRDE

48h; BRAZXEPBSHkL2h;

[n0147]

@ Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 4%
SLES. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 36 h; then

rinse with sterile PBS for 12 h.

@. 7E500mIEHEREREN4%SLESHIPBSE F&RF, MMAS0mMUEKRE35179100U/ml, 100pg/ml
NESZNESENESMEDR, ETIER25°C. BRAN100rpmIIERZEXRFES36h;, BRATL

EPBSH%12h;

[n0148]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
sodium 3-allyloxy-2-hydroxy-1-propanesulfonate (HTHOPS). Place the solution in a constant

temperature shaker at 25°C and 100 rpm for 6 h; then rinse with sterile PBS for 12 h.
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G, E500mMIBBEREREN1%NRIB-HEREE-2-12E-1-AlEER N E (HTHOPS)BPBSE AR H,
AIANSOMERE 535)79100U/ml, 100pg/mINEBZMHEBRAVESTIE AR, ETIER25°C. KE

A100rpmIVIERIERFE76h; BEXEPBSHE12h;

[n0149]

(® Add 10 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 100 ml of PBS buffer containing

0.01 mg/ml DNase I, and place itin a water bath at 37°C for 12 h.

®. E100mI&EREN0.01mg/mlEIDNase | BIPBSEHA&EH, MA1OmMEKRESH)/9100U/ml,

100pug/mIIBEBEZNEBRFVESTMERA R, ETIERITCKAFEH12h;

[n0150]

@ Place 500 ml of 60% ethanol in a constant temperature shaker at 25°C and 120 rpm for 36

hours.

@. 7E500mIFEREAN60%NZEFR, EFIER25°C. ¥HERN120rpmBYIEEIEKRFE736h;

[n0151]
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®. Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 ug/ml, respectively, to 500 ml of sterile physiological
saline. Place the solution in a constant temperature shaker at 37°C and 120 rpm for 12 h.
Repeat this process 3 times to obtain epiphyseal cartilage combined with decellularized bone

material derived from natural tissue.

®. ES00MITEEELEKF, IMASOMERESFIA100U/ml, 100ug/ mIBNEEEZNEEEES
MEARKR, BETEER3TC. BEN120rpmIIERERTES12h, EE3X, AIBRIRAALKR

BVBREN B EX & B iR

[n0152]

Example 9

SEHEf19

[n0153]

(1) Material collection: Take fresh femoral distal epiphyseal fusion bone from 3-month-old

juvenile Large White pigs and rinse it 5 times with sterile PBS buffer at 4°C for 10 minutes each
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time to remove impurities such as hair, muscle, fascia, blood and tissue fluid from the surface;
the size of the material is determined according to actual needs, usually a cylinder with a

diameter of 5mm and a height of 5mm is taken.

()B4 BFRESRIRMNFROERBITIGEIRNEIREE, T4°CRENIE FALEPBSEHAREILS
R, BR10min, EFFREMNELR. A, HiR. MERMALRREFRR; M AKNRLRFEKRHBE,

BEANEERASMmM, SEANSMmBIERE;

[n0154]

(2) Decellularization process:

(2) B AR RAR -

[n0155]

@ Place the solution in 500 ml of organic solvent solution (70% ethanol solution) in a constant
temperature shaker at 25°C and 60 rpm for 6 hours to degrease, and then rinse with sterile

PBS for 12 hours.
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@, E500mIBNAFAER(T0%ZEAR) R, EFIER25°C. FHEN0rpmBIERERTE 7S

6h, EAXEPBSHE12h;

[n0156]

(@ After drying the material with sterile gauze, place it in liquid nitrogen for 30 minutes, then
quickly remove it and place it in a 37°C water bath for 30 minutes; repeat 3 times; finally, rinse

twice with sterile PBS for 5 minutes each time.

@. BERYOTmRMEHETE, ETRA30MmMIin/g, BIUREHEETF37°CKA30min; EE3X;

EEATEPBSZER2LR, BR5min;

[n0157]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
Triton-X100. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 48 h;

then rinse with sterile PBS for 12 h.

®. ES00MIEEAFFIRE F1%Triton-X10089PBSE &K, NMAS0mMUERE 55181000/ ml,
100ug/ MmN BEEEZNBEEZNRSME AR, ETIERE25°C. HRA100rpmWIERIERFES

48h; BHEXEPBSHE12h;
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[n0158]

@ Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 2%
SLES. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 36 h; then

rinse with sterile PBS for 12 h.

@, 7E500mIEHEREREN2%SLESHIPBSEAEH, MMAS0mUEKRE 53 5179100U/ml, 100pg/ml
NEBRNHRSRVESTESRR, EFIER25°C. BENI00rpmiiERIERTES36h; BEL

EPBS/H5E12h;

[n0159]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
sodium 3-allyloxy-2-hydroxy-1-propanesulfonate (HTHOPS). Place the solution in a constant

temperature shaker at 25°C and 100 rpm for 6 h; then rinse with sterile PBS for 12 h.

®. ES00MIEEREREN1%MN3-IEREE-2-FRE-1-AIEEEHE(HTHOPS)MIPBSE AR+,
AIASOMUERE 735179100U/ml, 100ug/mINEEBEZNBEERESMEAR, ETIEE25°C. HE

A100rpmBYIERIERPEH6h; BEELEPBSHE12h;
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[n0160]

® Add 10 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 100 ml of PBS buffer containing

0.01 mg/ml DNase I, and place it in a water bath at 37°C for 12 h.

®. 7E100mI&REN0.01mg/mlBIDNase | BYPBSEHAZEF, MA1OMEKRESH)79100U/ml,

100pug/mIIBEEZNEBRFVESTMERA R, ETIERITCKAFEF12h;

[n0161]

@ Place 500 ml of 70% ethanol in a constant temperature shaker at 25°C and 120 rpm for 36

hours.

@. E500mIFTEREANT0%NZEFR, EFIER25°C. ¥HiERN120rpmBYEEIEKRTE736h;

[n0162]

®. Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with

concentrations of 100 U/ml and 100 ug/ml, respectively, to 500 ml of sterile physiological
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saline. Place the solution in a constant temperature shaker at 37°C and 120 rpm for 12 h.
Repeat this process 3 times to obtain epiphyseal cartilage combined with decellularized bone

material derived from natural tissue.

®. 7E500mIZEEEEKF, MAS0MERESDHI7100U/ml, 100pg/mINEBRNESTRIES

o

NEAR, BETREN3TC. BFEANL20rpmAIERERTEZ12h, EEIR, BMFEIRABLRIR

=
=

MERKE TR,

[n0163]

Example 10

SEhEfY10

[n0164]

(1) Material collection: Take fresh femoral distal epiphyseal fusion bone from 3-month-old
juvenile Large White pigs and rinse it 5 times with sterile PBS buffer at 4°C for 10 minutes each
time to remove impurities such as hair, muscle, fascia, blood and tissue fluid from the surface;
the size of the material is determined according to actual needs, usually a cylinder with a

diameter of 5 mm and a height of 5 mm is taken.
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(1)ERA: BUFRERS RIRNFRBERBILHIRN TGS, T4 CIRENIE FALEPBSEHAREILS
R, BR10min, EFRENELR. A, HiR. MRMALRREFRR; WM AXNREEFREKRHEE,

BEXNIERZRASMmM, SEASmmBERE;

[n0165]

(2) Decellularization process:

(2) B ZRBRRAZ -

[n0166]

@ Place the solution in 500 ml of organic solvent solution (60% ethanol solution) in a constant
temperature shaker at 25°C and 60 rpm for 4 hours to degrease, and then rinse with sterile

PBS for 12 hours.

@, E500mIBNAFARGO%NZEEAR) R, EFIER25°C. FHEN60rpmBIERERTE 7S

4h, [FRAZXEPBSHk12h;

[n0167]
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(@ After drying the material with sterile gauze, place it in liquid nitrogen for 30 minutes, then
quickly remove it and place itin a 37°C water bath for 30 minutes; repeat 3 times; finally, rinse

twice with sterile PBS for 5 minutes each time.

@. BXRYOWmRMEHETE, ETRA30mIin/g, BIUEREHKETF37°CKA30min; EE3RX;

RERATEPBS:Z%2%, §/X5min;

[n0168]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
Triton-X100. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 48 h;

then rinse with sterile PBS for 12 h.

@ ES500mIEHEAERTIRE1%Triton-X100HIPBSEARF, MAS0mMERE S 5/9100U/ml,
100ug/mINBEBEZNBERNESTMEAR, BEFIEE25°C. FHENI00rpmERIERTEZ

48h; BRAXEPBSHkL2h;

[n0169]

@ Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with

concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 2%
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SLES. Place the solution in a constant temperature shaker at 25°C and 100 rpm for 36 h; then

rinse with sterile PBS for 12 h.

@. 7E500mIEHBREREN2%SLESRIPBSE F&RF, MMAS0mMUIKRE 3 5179100U/ml, 100pg/ml
NESZNESENESMEDR, ETIER25°C. BRAN100rpmIIEREXRFES36h;, BRATL

EPBSHEL2h;

[n0170]

(® Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 500 ml of PBS buffer containing 1%
sodium 3-allyloxy-2-hydroxy-1-propanesulfonate (HTHOPS). Place the solution in a constant

temperature shaker at 25°C and 100 rpm for 6 h; then rinse with sterile PBS for 12 h.

®. F500mMIEEREREN1%M3-EREE-2-FE-1-AGEBRINEN(HTHOPS)BPBSE AR,
AIANS0MBRES35179100U/ml, 100ug/mINBEEEMBESRNESMEAR, BETFIEE25°C. K&

H100rpmBYIERIERREH6h; BATEPBSHE12h;

[n0171]
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(® Add 10 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 pg/ml, respectively, to 100 ml of PBS buffer containing

0.01 mg/ml DNase I, and place it in a water bath at 37°C for 12 h.

®. 7£100ml&RE0.01mg/ml#IDNase | FIPBSE AR, MIA1OMERES51/9100U/ml,

100pg/mMINEBZMNEBRIVESTE AR, ETIER3T°CKATEFRL2h;

[n0172]

@ Place 500 ml of 70% ethanol in a constant temperature shaker at 25°C and 120 rpm for 36

hours.

@. ES00mIRERENT0%NZEFR, EFIER25°C. HFEN120rpmAVIEREKRFEZ36h;

[n0173]

®. Add 50 ml of a mixed antibacterial solution of penicillin and streptomycin with
concentrations of 100 U/ml and 100 ug/ml, respectively, to 500 ml of sterile physiological
saline. Place the solution in a constant temperature shaker at 37°C and 120 rpm for 12 h.
Repeat this process 3 times to obtain epiphyseal cartilage combined with decellularized bone

material derived from natural tissue.
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®. TE500mITEEEEKF, MMASO0MERES7179100U/ml, 100ug/mIBNEBHZNPEBRAVES
MEAR, BT REN3TC. BEN20rpmIERERFEFZ12h, EE3IR, BMFEIRAHLHLFKIR

BUBREN B XS B R

[n0174]

Examples 2-10 all successfully prepared epiphyseal cartilage combined with bone
decellularization material with complete decellularization, well-preserved three-dimensional
scaffold structure and active ingredients, and certain biological activities (such as osteogenic
and chondrogenic activities), and the corresponding results were basically consistent with

those of Example 1.

SEhEf2-10tYRERI S LIRS e IR HEMIEEM D RETE. B —EEWEE (NS

N EEE) R B E B RARME, NSRS 1BEE—2.

[n0175]

The above description of the disclosed embodiments enables those skilled in the art to

implement or use the present invention.

MERAFFRISEHEGIEY EIRRRR, EAMRT Wi AR RBETS SRS E A A AR,
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Various modifications to these embodiments will be readily apparent to those skilled in the
art, and the general principles defined herein may be implemented in other embodiments

without departing from the spirit or scope of the invention.

XX £ SEREHI A ZAME L AR B W IR AR A GRG R EEMB W, RXFAE X —RRER]
UERRE AL AREHICEENER T, THESHFIPSEM,

Therefore, the present invention is not to be limited to the embodiments shown herein, but is
to be accorded the widest scope consistent with the principles and novel features disclosed

herein.

Eib, FRBEARAIWRETAFIRAXELES, MERENSSAXAAFRIREMNHHUS =8

—HHRZEEE,
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