Europaisches

Patent Translate

European

Patent Offlce

Office européen
des brevets

Powered by EPO and Google

Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant

or financial decisions, should not be based on machine-translation output.

DESCRIPTION WO2023040853A1

Reconstruction of the soft tissue-bone immune repair environment: periosteum-bone

complex and its preparation method Technical Field

EERNAR-BREBENRBR-BEGHEKGIETS X BAM

[0001]

This invention mainly relates to the biological field for bone tissue regeneration and repair,

specifically a periosteum-bone complex and its preparation method aimed at reconstructing
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the soft tissue-bone immune repair environment. This material focuses on soft tissue damage
accompanying bone defects and its impact on bone repair, and rationally utilizes the

advantages of spatial composite scaffolds to promote bone regeneration and repair.

FRPAFTEIRATEHALSBERENEYIE, BFR—MEEEENAR-BERREENRNE
R-BESHNERERE, MR EERGHEIRARBGRAENEBENT I, GECAT
EEGEARRNRNBRHEETBERE.

Background Technology

BREA

[0002]

Bone defects caused by trauma, tumors, and infections are common clinical conditions that
affect human health. In particular, multiple and complex bone defects often require repeated
treatments, causing heavy psychological stress and economic burden on individuals and
potentially impacting social stability. This is a pressing problem that clinical orthopedics

needs to solve.
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M. MENRAFRESENTRZIRAE LR, FMARNER, 5322 ANEREETR
B, FEFERERT, WPAERAERNCEEAREFHIE, MHSREFEBENZM, 2lb

RERHBRAFRER B,

[0003]

In recent years, biomaterial replacement therapy has gradually gained attention. Among
them, high-stiffness single-phase bone substitutes (such as bioceramics and bioglass) have

been widely used due to their similarity to the mineral composition of bone.

EF, EMMEINENRETZRZIIANED, HR, SNENSHEEERRMEEE. £YK
IR AT 5B VAR EI 72N A

Bone healing is a complex physiological process that includes early inflammation regulation,
angiogenesis, osteogenic differentiation, and biomineralization. These alternative materials
undoubtedly contribute to bone formation, but their advantages in immune regulation and
angiogenesis are limited. The regulation of the local immune microenvironment can be
improved by adding chemical molecules and increasing surface coatings, but these artificial
synthesis or local addition methods are still very different from physiological conditions, and
there are difficulties in controlling the amount of chemical molecules used and the release
process. In addition, severe bone defects are often accompanied by damage to adjacent soft

tissues. Severe muscle trauma can exacerbate the recruitment of macrophages to the site of
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injury, thereby impairing bone healing. Therefore, seeking more suitable alternatives for bone

repair remains of great importance.

BREFA—TEFNEESE, SFTREHXERT. MEEM. NEDUMEDT 1K, XEER
METRAEMTRE, BERZAT. MEENAENRLEER. BIMALEDF. EBNKREF
BEANAIUREN B REHMIFRRIAT, EXEATSRSEEMINGASERZHDERK
£%, MARKESFHAE. BRIREFSHTREFEEEFER. 3%, FENFRRBEES

HREAESPIARRIRE, MENINLIGZME ERMARERGEUNESE, MTREETES,

M

e, FKREMSGENEEEZFARMABTEER

[0004]

Natural bone is a highly vascularized hard tissue covered by a soft periosteum. The
periosteum can act as a cellular barrier against excessive infiltration of inflammatory cells in
the trauma environment, and also as a physical barrier to prevent muscle, fibrous tissue, and

other tissues from filling the defect.

RABEHUANEREEZENEENENHERALR, SRIUERIREAITFRHR XA ES
B, thEEMRALR. FH4EHALRFRERIREAIYIERE,
Moreover, the periosteum provides the cortical bone with ample blood supply and nutrition,

and also provides a supportive microenvironment for the differentiation and maturation of
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mesenchymal stem cells. In addition, reports indicate that hydrogels derived from periosteal
extracellular matrix can enhance M2 polarization of macrophages in the early stages of bone

injury, thereby exerting an immunomodulatory function.

me, BEARRERMTZENMHENET, BARTRTARD WAZRME T FFIERRER
Ro Hib, WEER, BSEMBINEBSKIRRIKEREIEEH(h R HAE R EMRAMRAIMRI, &iF

TG IATINEE,

[0005]

Given the natural advantages of the periosteum in terms of physical barrier, immune
regulation and angiogenesis, combined with the osteogenic properties of cortical bone itself,
this invention uses an innovative extracellular matrix preparation technology to obtain a
spatially patterned periosteum-bone complex, demonstrating its ability to regulate the early
immune microenvironment of soft tissue-bone injury and coordinate subsequent

angiogenesis and osteogenic events to promote bone healing.

ETBEEYIEER. RETHNEEREFFENRANSE, EERABEINNEERE, %A
eIV ARPEGRIERARRET RN ER-5E51, FFHEASATRAR-SHHBE
MG IrRrtee, HAEESARME. NEEH, EREFES,

Currently, there are no reports on the preparation of periosteal-bone complexes.
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Bal, HEBXBE-5ES1AHIEIHRE,

[0006]

Summary of the Invention

REAAR

[0007]

The purpose of this invention is to fill the gap in the existing technology where single-phase
bone repair biological scaffolds are difficult to effectively avoid inflammatory infiltration from
soft tissue, which aggravates insufficient immune regulation in the early stage of bone defect
repair. Therefore, this invention provides a spatial model periosteum-bone complex and its
preparation method, which aims to reconstruct the soft tissue-bone immune repair

environment.

FERAEMNETIRMIARASR, BRFEEEYEE AR R RINARKFERIERE, MEFR
BIEERAEREATARE, RitRH—MEEERNAR-BREEENRENTERAER-BE &K

NERIETT %o
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[0008]

To achieve the above objectives, the present invention employs the following technical
solution: a method for preparing a spatially patterned periosteum-bone complex from natural

animal sources, comprising the following steps:

ATRAERER, RNEARBANTRALE, RADFKENZERABERE-BESHFGRIES

%, BEUTESE:

[0009]

(1) Take the femur of an adult large white pig slaughtered within 12 hours, separate the
metaphysis, collect the femur shaft, remove the internal medullary cavity, cut and sample the

femur, and divide it into 10mm*8mm pieces.

(DEX=R1R2hAANRERBENRE, 7B TEhm, WEKRETEHD, XEAEEEEE, Kikdt)

23T, DEIEKLIOMmM*8mmTiR;

[0010]
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(2) Take a certain amount of bone slices, place them on a low temperature (4°C) shaker at 100
rpm, and rinse them three times with PBS buffer containing protease inhibitors for 10 min

each time to remove blood, attached fat fragments and other impurities.

QE—EENARE, BTRE@4°C)RERKIOrpmET, ASEBQEINGIFINPBSEARZIEIXR,

B/R10min, ARRIMAK. WEHIBYASREE R AN EMZE;

[0011]

(3) The pretreated bone sheets were placed in an EDTA-Na2 solution and ultrasonically

decalcified for 12 days.

BV LR EM A RBETZ_REZE_N(EDTA-Na2)aRPERT512K;

[0012]

(4) The decalcified bone sheets were subjected to three cycles of freeze-thaw in liquid

nitrogen (-80°C/22°C);

(4) 3RS IBRRY AN E AR EARRR3TEIF (-80°C/22°C);

[0013]
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(5) In PBS buffer containing Triton X, shake at 100 rpm for 12-36 hours at low temperature (4°

C);

(5)TE& Triton XHIPBSE AR, KR (4°C)FER100rpmiESH12-36/\67;

[0014]

(6) In PBS buffer containing sodium dodecyl ether sulfate (SLES), shake at 100 rpm for 1-4

hours at low temperature (4°C);

(6)7E & + b BB ERER SWERER (SLES)RUPBSER AR, R (4°C)#ER100rpmES71-4/1\BY ;

[0015]

(7) Wrap the periosteal portion of the periosteum-bone complex with sealing film to minimize

its external exposure;

(MNAHOEREASREE-8E5HNBESD, EERAERATINERE;

[0016]
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(8) Place the mixture in PBS buffer containing SLES and shake at 100 rpm for 12-36 hours at

low temperature (4°C).

(8)BRTE & SLESHIPBSZE /AR T, (IR (4°C)RER100rpmES712-36/)\8T;

[0017]

(9) In PBS buffer containing DNase | enzyme, shake at 37°C and 100 rpm for 12-24 hours;

(9)7£&DNase IESRIPBSEE AR, 37°CIER100rpmEs7H12-24/\6Y;

[0018]

(10) In Tris-HCl buffer, shake at 100 rpm for 6-24 hours at low temperature (4°C);

(10)E=1 2 FESEFHERE(Tris-HC) &R, R (4°C)RER100rpmES76-24/)\F;

[0019]

(11) Add the mixed antibacterial solution to sterile physiological saline and shake at 100 rpm

for 6-24 hours at low temperature (4°C);
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(11)ELTEREIRLKD, MNEESMEAR, HE4°C)EKRI00rpmEF6-24/\0;

[0020]

(12) Repeat steps (10) and (11) above three times to obtain periosteal-bone composite

material derived from natural tissue.

(12) E&(10). (1)FBREEIR, RERADRAKENER-BESHME.
[0021]

In steps (5)-(9), rinse with double-distilled water for 3-6 hours after each step is completed.

ZE(5)-(9)F, BT BRTMGEHANEKHE3-6/\,

[0022]

In addition, the decalcification solution containing EDTA-Na<sub>2</sub> has an EDTA-

Na<sub>2</sub>mass concentration of 5%-20%;

F4h, SEDTA-Na<sub>2</sub>HIBi§5:%, EDTA-Na<sub>2</sub>FR=ZRE HN5%-20%;

[0023]
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PBS buffer containing protease inhibitors, with a protease inhibitor concentration of 10-50 K

lU/ml;

BEAIFFINPBSE AR, EABSHIGEFIARE/10-50K IU/ml;

[0024]

The PBS buffer containing Triton X is Triton X-100 PBS buffer with a mass concentration of

0.01%-5%;

& Triton XEIPBSE Hik I B & RAZ0.01%-5% Triton X-100 PBSEMAK;

[0025]

SLES-containing PBS buffer is a PBS buffer with a mass concentration of 0.01%-5% SLES;

& SLESHIPBSE MR AN R ERE0.01%-5%HISLESHIPBSE A& ;

[0026]

The PBS buffer containing DNase | is a PBS buffer with a concentration of 1-2 mg/mL;
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&DNase | IPBSE A& AKRE F1-2mg/mLAIPBSE AR

[0027]

Buffer containing Tris-HCl, with a Tris-HCl concentration of 5-20 mM;

A Tris-HCIE R, Tris-HCLRE75-20mM;

[0028]

The concentrations of penicillin and streptomycin in the mixed antibacterial solution were 20
U/mland 20 pug/ml, respectively; the ratio of penicillin to streptomycin was 1:1; and the

volume ratio of the added mixed antibacterial solution to the original solution was 5:1.

BEMERPEEERNBEERARESFNH20U/ml, 20pug/ml; SEEMPTERMLLHIH1:1, MA

E’J/l:b (=) jﬁil& %Elﬁl MSE:{HS%S].O

[0029]

This invention addresses the problems existing in current clinical soft tissue replacement
products for bone injuries by establishing a method for preparing a periosteal-bone complex
scaffold derived from natural allogeneic tissue. The scaffold is obtained by cutting and

sampling the femoral shaft of an adult Large White pig, repeatedly rinsing and freezing and
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thawing, and detoxifying it with PBS buffer containing protease inhibitors, PBS buffer
containing Triton X-100, PBS buffer containing SLES, PBS buffer containing DNase |, and Tris-

HCl buffer.

KRR ERIATIRRRAREH BN ERREFEENER, BT —MRARKALFENG
R-BE a8 EBNHI&ERZE, ZXRERERBERETUIENTE. REZHFAR. SERHING
FIBPBSEZR AR, &Triton X-100RYPBSZ K. = SLESHIPBSZ AR, E&DNase | FIPBSLEA&A
Tris-HCIE PR AR F LB FIR1S.

As can be seen from the above preparation method, compared with the prior art, the present

invention has the following main advantages:

ZHERNEIEHEAN, SWMERABELL, AEALAFEBEUTEERMLR:

[0030]

(1) The periosteum-bone scaffold used in this invention is of allogeneic natural origin and is a
spatial pattern periosteum-bone complex obtained by an innovative method combining

physical freeze-thaw, ultrasonic decalcification and combined decellularization techniques.
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(1) %PEFT R AN BE-B X RERARAKEN, sRAYIEAR. BERIS. KEHRARSARLS

BRRIF AR SN RN BR-FE 51K,

[0031]

(2) The material of the present invention is detoxified by repeated rinsing with Tris-HCl buffer
and sterile saline. The scaffold has low cytotoxicity, good biocompatibility and main bioactive

components, and has a complex natural structure that is difficult to replicate.

(2)AZEAMELEE Tris-HCIE PR R TR EBE /KR EZAHTHE, ZRARSMER, AERTFN

EVRBENMERNEYEER D, HAEEHLUERIBRAE RS,

[0032]

(3) The material prepared by the present invention can act as an immune barrier in the early

stage of bone repair and participate in macrophage phenotypic transformation.

()R EAFFFIEHIMRE BB ERRA AR ERESS EMARREEZ I,

[0033]

(4) The material prepared by the present invention has the ability to coordinate early immune

regulation and subsequent osteogenic-angiogenic events and promote bone repair.
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(4) A= R ERFRHIERIME BB AR R AT HESNE-MEEMSEN, ASREFTEERMEEE,

Attached Figure Description

P52 BE

[0034]

Figure 1 is a general diagram and CT scan of the material of the present invention;

B2 LA K EE R CTHEE;

[0035]

Figure 2 shows the H&E staining, DAPI staining, and DNA quantification detection results of

the materials of this invention.

ERBARLBEMEIHLERE. DAPIZEEFRDNAEEICNE,

[0036]
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Figure 3 shows the Sirius red staining, polarized light observation, and quantitative detection

of collagen and GAGs in the material of this invention.

ERBRALAMBXIRELIRE. REXURE, RIRMGAGSEERNE;

[0037]

Figure 4 is a scanning electron microscope image of the microstructure of various parts of the

material of the present invention;

El4Z A& BAMBIS NSRS B F EHRE;

[0038]

Figure 5 shows the atomic force microscope image, pressure-strain curve, and stiffness

calculation value of the material of the present invention.

ESEARKAMBIRFHEMRE. E/7-NEHEEMNEITRE;

[0039]
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Figure 6 shows the inhibition of macrophage M1 polarization and the inhibition of

inflammation-related gene expression by the material of the present invention;

El6 B4 & BAMEHN S E MM IR L. HIHIR X ERREE;

[0040]

Figure 7 shows how the material of this invention promotes M2 polarization in macrophages

and the expression of anti-inflammatory related genes.

E7TE AR ERAREM2IRL. (BEmAMERXERTEE;

[0041]

Figure 8 shows the expression of osteogenic-related markers promoted by the material of the

present invention;

B8R A A BAMARHEH M B RAT SRR

[0042]

Figure 9 shows the effect of the material of the present invention on blood vessel migration;
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E9= A& BAM R M E T NE;

[0043]

Figure 10 shows a CT scan and histological evaluation of the material of the present invention

promoting bone repair.

E102 4% Mt e B2 2 CTHMEM AR FTHEE,

Detailed Implementation

BiAaLERl

[0044]

The present invention will now be described in full detail with reference to the accompanying
drawings and examples, but the implementation of the present invention is not limited

thereto.

TEESWERLRRFIXN AL RHITTREIFMEA, BAKANSEHAXRT I,
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Based on the embodiments of this invention, all other embodiments obtained by those skilled

in the art without creative effort are within the scope of protection of this invention.

BETARRPAFRILHES, SMAEERARARERE WL LSR5 EIEIE TARSHVFRA EfthSthE

51, #ETALRRIPEEE,

[0045]

Example 1: Periosteum-bone complex designed to reconstruct the immune repair

environment of soft tissue and bone and its preparation method

EhEfll: SRERNAR-BEREBRENRENER-BESHELERESE

[0046]

(1)Acquisition of materials

(1)Ex#4

[0047]
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Take the femur from a healthy adult Large White pig slaughtered within 12 hours, separate the
metaphysis, collect the femoral shaft, remove the internal medullary cavity, and cut the

femoral shaft into 10mm*8mm pieces.

BERID2WNARARRBEFEABENRE, DB THG, WEKRSTEHS, XFERANEHEE, $RET

PDEIKLIOMM*8mmEIR;

[0048]

(2) Pretreatment

(2)FAbiE

[0049]

Take a certain amount of bone slices, place them on a low-temperature (4°C) shaker at 100
rpm, and rinse them three times with PBS buffer containing protease inhibitors for 10 min

each time to remove blood, attached fat fragments and other impurities.

B—EENARNRE, BTREE°C)ER1I0rpmET, AEEBIIGIFIBPBSEFRERIR, &

R10min, EBRIAR. MaFEBIRERARE A R H thZr T ;
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[0050]

(3) Decalcification

(3) A5

[0051]

The pretreated bone sheets were placed in a 20% (w/v) EDTA-2Na solution and ultrasonically
decalcified for 12 days. The ultrasonic parameters were 40 kHz and the temperature was 22 °

C.

B AT IEM F IR B EF20%(w/V)EDTA-2Na AR PBERI512K, BESEAN40kHZ, BE

22°C;

[0052]

(4) Obtaining the periosteal-bone complex

(4)BIE-BE S1AIREX
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@ Three cycles of liquid nitrogen freeze-thaw (-80°C/37°C);

O R FRRE3MEIF(-80°C/37°C);

[0054]

(@ Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solution ina 1:1
ratio to PBS buffer containing 1% Triton X-100, and shake at 100 rpm for 12 hours at low

temperature (4°C);

@EREN1%HTriton X-10089PBSE AR, 1: LMIATEZMNHEEE(20U/ml, 20ug/ml)ES

MER, {RE(4°C)HER100rpmEZ12/\6;

[0055]

(® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution ina 1:1
ratio to 1% deionized water containing SLES, and shake at 100rpm for 4 hours at low

temperature (4°C);

CERENI%HNESLESHERFKF, 1. IMATERNTEEZR(Q20U/ml, 20ug/ml)BEENE

R, ERE(4°C)IER100rpmESH4/\BT;
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[0056]

(@ Wrap the periosteum portion of the periosteum-bone complex with sealing film to

minimize its external exposure;

@RHOBEAOERE- SEAGNEENS, EERTERHIMEE;

[0057]

(® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution in a 1:1
ratio to 1% SLES-containing deionized water, and shake at 100rpm for 12 hours at low

temperature (4°C).

OEREAL%HZSLESHEBEFKH, 1: IMABTBRMESR(20U/ml, 20ug/m)EEHE

R, KR (4°C)IER100rpmESH12/)\6;

[0058]

® Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solutionin a 1:1
ratio to Img/ml PBS buffer containing DNase |, and shake at 100rpm for 12 hours at 37°C to

obtain the periosteal bone scaffold.
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©OTERE1Img/mIBIEDNase INPBSEHRZRF, 1. IIIABEEMBEEZZE(20U/ml, 20ug/ml)E

BIMER, 37°CHER100rpmEZ12/M\Y, BIRIREIEREEZE,

[0059]

(5) Detoxification of the periosteal-bone complex

) BE-BEGHIRS

[0060]

@ In Tris-HCl buffer, shake at 100 rpm on a low temperature (4°C) for 24 hours;

O =RFRERER BRI (Tris-HC)ZEHF&RF, R (4°C)HEKR100rpmE724/ 6 ;

[0061]

(@ Add the mixed antibacterial solution to sterile physiological saline and shake at 100 rpm for

24 hours at low temperature (4°C);

QELEEEHKF, MNEENEBR, (E@°C)REKR1I00rpmE724/)\8;

[0062]
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(® Repeat steps @ and @ above three times.

@LRO. QMIMTREE =X,

[0063]

After processing through the steps in Example 1, a periosteal-bone complex with no
cytotoxicity, low immunogenicity, good tissue activity, and a spatial composite structure was

finally obtained.

ZIEHIFINTRAIE, RRRFLEARSE. REERE. RFAREIERSMN=EE SGEH

HNER-8E 51

[0064]

In Example 1, the gross view and decellularization assessment of the periosteum-bone

complex scaffold.
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LRI, BE-BEGAIRRAEIR ARG

[0065]

The gross appearance and CT scan of the periosteal-bone complex scaffold are shown in

Figure 1.

RS ZRBARIFINREI R CTIEE, 0B L

p
o
P
i
o)

[0066]

In Example 1, the decellularization assessment of the periosteum-bone complex scaffold.

LRI, BE-BE AR AT

[0067]

H&E staining showed no cells or residual nuclear components, and DNA quantification

showed almost no DNA components, as shown in Figure 2.
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H&ER G E RN THRIZAL D T%E, DNAEEKWLFAESEDNARKS, WE2,

[0068]

Microstructural evaluation of the periosteum-bone complex scaffold in Example 1

LB, BR-BE S RERHHIES TG

[0069]

The collagen arrangement, bone crystal structure, and periosteum-bone interface connection
structure of the present invention were observed using a scanning electron microscope, as

shown in Figure 3.

HiEEFEMREMENLANRERN. BEREMUNER-SXFEEREN, WES,

[0070]
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In Example 1, the surface morphology and mechanical evaluation of the periosteum-bone

complex scaffold.

LB, BE-BE SARIRIREN R RAMIT S

[0071]

The microscopic surface morphology of the present invention was observed using an atomic

force microscope, as shown in Figure 4.

RFHEWENRELPHIRER SR, B4

[0072]

Mechanical testing and evaluation records the pressure-strain curves, and the stiffness of the
periosteum and bone phases in the spatial model periosteum-bone framework are calculated,

as shown in Figure 5.

20-01-2026 - Page 29



WM ADZFNAITEIERED-N L, TETERA RSN SERMSHEINIE, &S,

[0073]

In Example 1, the immunomodulatory function of the periosteum-bone complex scaffold was

verified.

LRI, BERE-BEGARRENEZEETIEERIE

[0074]

The periosteal-bone complex scaffold influences macrophage phenotype. The periosteal
phase inhibits macrophage polarization toward the M1 direction and suppresses the
expression of inflammation-related genes; the bone phase inevitably induces macrophage

polarization toward the M1 direction, as shown in Figure 6.

BR-BEGRXETMERMRRKRE, BRENG ERMEEMITG LK, IHRIRERXERERT

R BHETEEEMIESERAMEMLIARRY, WE6;
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[0075]

The periosteal phase of the periosteum-bone complex scaffold induces macrophage
polarization toward the M2 direction, promoting the expression of anti-inflammatory related

genes, as shown in Figure 7.

FE-BE SR BERASERMBERM2E RN, (BERAMERXERTE, WET,

In Example 1, the osteogenic properties of the periosteum-bone complex scaffold were

verified.

LB, BR-BESHIRIEHR B EREIIIE

anp

[0077]

The periosteal-bone complex scaffold promotes the expression of osteogenic-related genes

(Runx2, ALP, Col 1al, OPN, OCN), as shown in Figure 8.
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FIR-B88 4R E#HABHEXER (Runx2,ALP,Col 1a1,0PN,0CN)&KX, 3NES,

[0078]

In Example 1, the angiogenesis-promoting performance of the periosteal-bone complex

scaffold was verified.

KA1, BR-BEARREHMMEEERIE

[0079]

The periosteal-bone complex scaffold promotes angiogenesis and migration, as shown in

Figure 9.

BR-BESHEEEMETAEEN, WNE.
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In Example 1, the assessment of the periosteal-bone complex scaffold's ability to promote

bone repair.

LB, BR-BFEGRXREEBEENITG

[0081]

Rats with bone defects were divided into four groups: simple defect group, softened

decellularized bone treatment group, and periosteal-bone complex treatment group.

RBERMARDNEA, DrHRARA. WCHRARESaTH. BRE-5E&5HaTH,

The corresponding scaffolds were filled into the bone defects respectively.

DAl FERIETEN X5,
After 4 and 8 weeks of treatment, it was found that the periosteal-bone complex treatment

group had significantly better results than the other three groups.
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ATARANSARIAN, BR-BESMATAMREZENTER=4,

As shown in Figure 10.

4NE10,

[0082]

Example 2: Periosteum-bone complex designed to reconstruct the immune repair

environment of soft tissue and bone and its preparation method

SKhE2: EREERNAR-BEREBENRNER-BESHLERIESE

[0083]

(1)Acquisition of materials

(1)Ex#4

[0084]
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Take the femur from a healthy adult Large White pig slaughtered within 12 hours, separate the
metaphysis, collect the femoral shaft, remove the internal medullary cavity, and cut the

femoral shaft into 10mm*8mm pieces.

BERID2WNARARRBEFEABENRE, DB THG, WEKRSTEHS, XFERANEHEE, $RET

PDEIKLIOMM*8mmEIR;

[0085]

(2) Pretreatment

(2)FAbiE

[0086]

Take a certain amount of bone slices, place them on a low-temperature (4°C) shaker at 100
rpm, and rinse them three times with PBS buffer containing protease inhibitors for 10 min

each time to remove blood, attached fat fragments and other impurities.

B—EENARNRE, BTREE°C)ER1I0rpmET, AEEBIIGIFIBPBSEFRERIR, &

R10min, EBRIAR. MaFEBIRERARE A R H thZr T ;
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[0087]

(3) Decalcification

(3) A5

[0088]

The pretreated bone sheets were placed in a 20% (w/v) EDTA-2Na solution and ultrasonically
decalcified for 12 days. The ultrasonic parameters were 40 kHz and the temperature was 22 °

C.

B AT IEM F IR B EF20%(w/V)EDTA-2Na AR PBERI512K, BESEAN40kHZ, BE

22°C;

[0089]

(4) Obtaining the periosteal-bone complex

(4)BIE-BE S1AIREX
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@ Three cycles of liquid nitrogen freeze-thaw (-80°C/37°C);

O R FRRE3MEIF(-80°C/37°C);

[0091]

(@ Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solution ina 1:1
ratio to 2% Triton X-100 PBS buffer, and shake at 100rpm for 24 hours at low temperature

(4°C).

@EARE2%BTriton X-10089PBSE AR, 1: IIIATEZMNHEEE(20U/ml, 20ug/ml)ES

MER, {RE(4°C)HER100rpmE724/\6;

[0092]

(® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution ina 1:1
ratio to 2% SLES-containing deionized water, and shake at 100rpm for 4 hours at low

temperature (4°C);

OEREN2%HESLESHER FKF, 1. IMATERNTEEZR(Q20U/ml, 20ug/ml)EENE

R, ERE(4°C)IER100rpmESH4/\BT;
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[0093]

(@ Wrap the periosteum portion of the periosteum-bone complex with sealing film to

minimize its external exposure;

@RHOBEAOERE- SEAGNEENS, EERTERHIMEE;

[0094]

(® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution in a 1:1
ratio to 2% SLES-containing deionized water, and shake at 100rpm for 12 hours at low

temperature (4°C).

OEREN2%IZSLESHEBEFKH, 1: IMATBRMESR(20U/ml, 20ug/m)EEHE

R, KR (4°C)IER100rpmESH12/)\6;

[0095]

® Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solutionin a 1:1
ratio to Img/ml PBS buffer containing DNase |, and shake at 100rpm for 12 hours at 37°C to

obtain the periosteal bone scaffold.

20-01-2026 - Page 38



©OTERE1Img/mIBIEDNase INPBSEHRZRF, 1. IIIABEEMBEEZZE(20U/ml, 20ug/ml)E

BIMER, 37°CHER100rpmEZ12/M\Y, BIRIREIEREEZE,

[0096]

(5) Detoxification of the periosteal-bone complex

) BE-BEGHIRS

[0097]

@ In Tris-HCl buffer, shake at 100 rpm on a low temperature (4°C) for 24 hours;

O =RFRERER BRI (Tris-HC)ZEHF&RF, R (4°C)HEKR100rpmE724/ 6 ;

[0098]

(@ Add the mixed antibacterial solution to sterile physiological saline and shake at 100 rpm for

24 hours at low temperature (4°C);

QELEEEHKF, MNEENEBR, (E@°C)REKR1I00rpmE724/)\8;

[0099]
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(® Repeat steps @ and @ above three times.

@LRO. QMIMTREE =X,

[0100]

Ultimately, a periosteum-bone complex with no cytotoxicity, low immunogenicity, good

tissue activity, and a spatial composite structure was obtained.

ARG TARSE. ReRRE. RFALEERSMTEE SEHNERE-88 514,

[0101]

Example 3: Periosteum-bone complex designed to reconstruct the immune repair

environment of soft tissue and bone and its preparation method

SKiEf3: EEERNAR-BERBEENRENERE-2E SR RERI&EHE

[0102]

(1)Acquisition of materials
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(1)BXA4

[0103]

Take the femur from a healthy adult Large White pig slaughtered within 12 hours, separate the
metaphysis, collect the femoral shaft, remove the internal medullary cavity, and cut the

femoral shaft into 10mm*8mm pieces.

WERRhUABRRRERBENKRSE, 2B THhin, WEKRETED, SENEEHEE, BRET

DEIFELIOMmM*8mm IR

[0104]

(2) Pretreatment

(2)FAbIE

[0105]

Take a certain amount of bone slices, place them on a low-temperature (4°C) shaker at 100
rpm, and rinse them three times with PBS buffer containing protease inhibitors for 10 min

each time to remove blood, attached fat fragments and other impurities.
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B—EENARRE, BEFREEG°C)EKI0rpmET, AEEREIGIFINPBSEPRZERIR, &

R10min, ABRIK. MEMBYREHARE A FIE MR,

[0106]

(3) Decalcification

(3)RES

[0107]

The pretreated bone sheets were placed in a 20% (w/v) EDTA-2Na solution and ultrasonically
decalcified for 12 days. The ultrasonic parameters were 40 kHz and the temperature was 22 °

C.

B LA ENFIRBET20%(w/v)EDTA-2NaBARFEERIS12K, BESEHN40kHZ, BE

22°C;

[0108]

(4) Obtaining the periosteal-bone complex

20-01-2026 - Page 42



(4)BE-BE S 1RIREX

[0109]

@ Three cycles of liquid nitrogen freeze-thaw (-80°C/37°C);

&R A FRFL3MEIF(-80°C/37°C);

[0110]

@ Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solution in a 1:1
ratio to PBS buffer containing 1% Triton X-100, and shake at 100 rpm for 12 hours at low

temperature (4°C);

Q@TEREF1%BTriton X-100M9PBSEARH, 1: IMAFTEBEZNESER(20U/ml, 20ug/ml)ES

MER, {R(4°C)FER100rpmEH12/\6;

[0111]

(® Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solution ina 1:1
ratio to 0.5% SLES-containing deionized water, and shake at 100rpm for 4 hours at low

temperature (4°C);
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GTERENO0.5%RIESLESHEBFKFR, 1. IMATERNESZ(0U/ml, 20ug/ml)EEME

R, EE4°C)IEKR100rpmEH4/NET;

[0112]

@ Wrap the periosteum portion of the periosteum-bone complex with sealing film to

minimize its external exposure;

@RHNEAOREE B AENEENS), FHRTERHIRE;

[0113]

(® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution ina 1:1
ratio to 0.5% SLES-containing deionized water and shake at 100 rpm for 24 hours at low

temperature (4°C).

GIERENO.5%MESLESHEBRF/KE, 1: IIMABTEENEEERZ(0U/ml, 20ug/ml)EEME

R, KR (4°C)IER100rpmESH24/)\0;

[0114]
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(® Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solution ina 1:1
ratio to 1mg/ml PBS buffer containing DNase |, and shake at 100rpm for 12 hours at 37°C to

obtain the periosteal bone scaffold.

OTFEAREN1Img/mIEYEDNase IFIPBSEHREF, 1: IMATEEZMEEZR(20U/ml, 20ug/ml)E

BIMER, 37°CHER100rpmEZ12/0Y, BIRIREIBREZE,

[0115]

(5) Detoxification of the periosteal-bone complex

) BE-BEGHFRS

[0116]

@ In Tris-HCl buffer, shake at 100 rpm on a low temperature (4°C) for 24 hours;

O =FRERER BRI (Tris-HC)EHR&RF, R (4°C)HER100rpmES7H24/ 6 ;

[0117]
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(@ Add the mixed antibacterial solution to sterile physiological saline and shake at 100 rpm for

24 hours at low temperature (4°C);

QELEEEHKF, MNEESNEBR, E@°C)HEKR1I00rpmE724/)\8;

[0118]

(® Repeat steps @ and @ above three times.

@ LR®. QWM T BEE =R,

[0119]

Ultimately, a periosteum-bone complex with no cytotoxicity, low immunogenicity, good

tissue activity, and a spatial composite structure was obtained.

ARG TARSE. ReRRE. RFALREERSMNTEESEMNEE-88 51K,

[0120]

Example 4: Periosteum-bone complex designed to reconstruct the immune repair

environment of soft tissue and bone and its preparation method
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Kiwfl4: EEERNAR-BERRBEEMNENBE-BESHRRERIEHE

[0121]

(1)Acquisition of materials

(1)BX#4

[0122]

Take the femur from a healthy adult Large White pig slaughtered within 12 hours, separate the
metaphysis, collect the femoral shaft, remove the internal medullary cavity, and cut the

femoral shaft into 10mm*8mm pieces.

BERDR2hARBRFEARBENRE, 2B Ths, WERESTED, SMEREEHEE, BkeT

SEIEKLIOMM*8mmEIK;

[0123]

(2) Pretreatment
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(2) kb2

[0124]

Take a certain amount of bone slices, place them on a low-temperature (4°C) shaker at 100
rpm, and rinse them three times with PBS buffer containing protease inhibitors for 10 min

each time to remove blood, attached fat fragments and other impurities.

EENARRE, ETRE@GCIERIOpmET, AEEEEINGETRIPBSEARERIR, &

R10min, ABRIKR. MEMBYREHRRE A FIE MR,

[0125]

(3) Decalcification

(3) A5

[0126]

The pretreated bone sheets were placed in a 20% (w/v) EDTA-2Na solution and ultrasonically
decalcified for 12 days. The ultrasonic parameters were 40 kHz and the temperature was 22 °

C.
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B RN IEM F IR B EF20%(w/V)EDTA-2Na AR PBERI512K, BEESEAN40kHZ, BE

22°C;

[0127]

(4) Obtaining the periosteal-bone complex

(4)BR-BE G1AREX

[0128]

@ Three cycles of liquid nitrogen freeze-thaw (-80°C/37°C);

O R FRRE3MEIF(-80°C/37°C);

[0129]

(@ Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solution ina 1:1
ratio to 2% Triton X-100 PBS buffer, and shake at 100 rpm for 12 hours at low temperature

(4°C);
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QOTEKRE /2% Triton X-100B9PBSEEH&EH, 1: IMMABEEZMBESEHE(20U/ml, 20ug/ml)ES

MER, f&4°C)EAER100rpmES712/\6Y,;

[0130]

® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution in a 1:1
ratio to 0.5% SLES-containing deionized water, and shake at 100rpm for 4 hours at low

temperature (4°C);

GERENO.5%MESLESHAEBF/KE, 1: IIMABTEENEEERE(Q0U/ml, 20ug/ml)EEME

B, {RR(4°C)IER100rpmESH4/)\BY;

[0131]

(@ Wrap the periosteum portion of the periosteum-bone complex with sealing film to

minimize its external exposure;

@ORHNEAGRBR-5FEGHNERED, FHRABERNMINERE;

[0132]
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(® Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solution ina 1:1
ratio to 0.5% SLES-containing deionized water and shake at 100 rpm for 24 hours at low

temperature (4°C).

GTEREN0.5%RIESLESHEBF/KH, 1: IMATERMESFER(20U/ml, 20ug/ml)EEHE

R, R (4°C)IER100rpmESH24/\6Y;

[0133]

(® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution ina 1:1
ratio to 1mg/ml PBS buffer containing DNase |, and shake at 100rpm for 12 hours at 37°C to

obtain the periosteal bone scaffold.

©OTERE1Img/mIBIEDNase INPBSEHRZRF, 1. IIIABEEMBEEZE(20U/ml, 20ug/ml)E

BHER, 37T°CHEKR100rpmEZ12/NEY, BEIEISEIEEERER,

[0134]

(5) Detoxification of the periosteal-bone complex
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[0135]

@ In Tris-HCl buffer, shake at 100 rpm on a low temperature (4°C) for 24 hours;

OE=ZFLREFE BRI (Tris-HC)E RS, 1R (4°C)ER100rpmE7H24/1\6;

[0136]

(@ Add the mixed antibacterial solution to sterile physiological saline and shake at 100 rpm for

12 hours at low temperature (4°C);

QuELTEEEZHKS, MNEENEBAR, R(4°C)ER1I00rpmE712/1\8Y;

[0137]

(® Repeat steps @ and @ above three times.

®LRO. QRIMTREE =X,

[0138]

Ultimately, a periosteum-bone complex with no cytotoxicity, low immunogenicity, good

tissue activity, and a spatial composite structure was obtained.
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ARG TARSE. ReRRE. RFALREERSMNTEESEHNEE-88 514,

[0139]

Example 5: Periosteum-bone complex and its preparation method for reconstructing the soft

tissue-bone immune repair environment.

LS. ERERNAR-BEREBENENER-BESHMERESE

[0140]

(1)Acquisition of materials

(1)Bx#4

[0141]

Take the femur from a healthy adult Large White pig slaughtered within 12 hours, separate the
metaphysis, collect the femoral shaft, remove the internal medullary cavity, and cut the

femoral shaft into 10mm*8mm pieces.

20-01-2026 - Page 53



BERDRhAARRMERBIERIRE

DEIFLIOMmM*8mm IR ;

[0142]

(2) Pretreatment

, DEBETHRE, WERESTFHD,

EREEREE, BRET

(2) kb2

[0143]

Take a certain amount of bone slices, place them on a low-temperature (4°C) shaker at 100

rpm, and rinse them three times with PBS buffer containing protease inhibitors for 10 min

each time to remove blood, attached fat fragments and other impurities.

EENHFRE, EFEA@°CERLIOOpmET, HEERMINGIF

R10min, ABRIKR. MEMBYRSHRRE A FIE MR,

[0144]

(3) Decalcification

|BIPBSE HIRIERIR, =
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(3) A5

[0145]

The pretreated bone sheets were placed in a 20% (w/v) EDTA-2Na solution and ultrasonically
decalcified for 12 days. The ultrasonic parameters were 40 kHz and the temperature was 22 °

C.

B R IEM F IR B EF20%(w/V)EDTA-2Na AR PBERI512K, BESEAN40kHZ, BE

22°C;

[0146]

(4) Obtaining the periosteal-bone complex

(4)BR-BE G1AREX

[0147]

@ Three cycles of liquid nitrogen freeze-thaw (-80°C/37°C);

O R FRRE3MEIF(-80°C/37°C);

20-01-2026 - Page 55



[0148]

@ Add penicillin and streptomycin (20 U/ml, 20 ug/ml) mixed in a 1:1 ratio to 0.5% Triton X-

100 PBS buffer and shake at 100 rpm for 24 hours at low temperature (4°C).

QEKREF0.5%HTriton X-10089PBSE AR, 1. IMABEHZMEPEFZR(20U/ml, 20ug/ml)E

BIMER, KR (4°C)IEKR100rpmESH24/\67;

[0149]

(3 Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solutionin a 1:1
ratio to 0.5% SLES-containing deionized water, and shake at 100rpm for 4 hours at low

temperature (4°C);

GTERENO0.5%MIESLESHEBFKF, 11 IMABBRMEBEQ0U/ml, 20ug/m)BEHE

R, KR (4°C)IEKR100rpmEH4/)\BY;

[0150]

(@ Wrap the periosteum portion of the periosteum-bone complex with sealing film to

minimize its external exposure;
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@RHOEAOESE-SEAGNEENS, EERTERHIMRE;

[0151]

(® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution ina 1:1
ratio to 0.5% SLES-containing deionized water and shake at 100 rpm for 24 hours at low

temperature (4°C).

GOERENO0.5%RIZSLESHEBF/KH, 1: IMATERMEEER(20U/ml, 20ug/ml)EEHE

R, 1R (4°C)IER100rpmESH24/)\0;

[0152]

® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution in a 1:1
ratio to Img/ml PBS buffer containing DNase I, and shake at 100rpm for 12 hours at 37°C to

obtain the periosteal bone scaffold.

OEREH1Img/mIBIEDNase INPBSEHRZRF, 1. IMIABTEEMBPEEZZE(20U/ml, 20pug/ml)E

BIMER, 37°CHER100rpmEZ 12N\, BIRIREIEEEZE,

[0153]

(5) Detoxification of the periosteal-bone complex
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B)BE-BEGHIRS

[0154]

@ In Tris-HCl buffer, shake at 100 rpm on a low temperature (4°C) for 24 hours;

OE=RZREQERGEHERE (Tris-HC) &R, (E(4°C)REKR100rpmES724/)\8;

[0155]

(@ Add the mixed antibacterial solution to sterile physiological saline and shake at 100 rpm for

24 hours at low temperature (4°C);

QELTEEIEEKP, MNEESMEAR, HE4°C)EARLI00rpmEZH24/\8Y;

[0156]

(® Repeat steps @ and @ above three times.

@LRO. QWIMTREE =X,

[0157]
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Ultimately, a periosteum-bone complex with no cytotoxicity, low immunogenicity, good

tissue activity, and a spatial composite structure was obtained.

ARG TARSE. ReRRE. RFALEERSMNTEE SEHNEE-88 514,

[0158]

Example 6: Periosteum-bone complex designed to reconstruct the immune repair

environment of soft tissue and bone and its preparation method

KiEfle: EEERNAR-BERBEENRENERE- 28R RERIEHE

[0159]

(1)Acquisition of materials

(1)Bx#4

[0160]
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Take the femur from a healthy adult Large White pig slaughtered within 12 hours, separate the
metaphysis, collect the femoral shaft, remove the internal medullary cavity, and cut the

femoral shaft into 10mm*8mm pieces.

BERID2WNARARRBEFEABENRE, DB THG, WEKRSTEHS, XFERANEHEE, $RET

PDEIKLIOMM*8mmEIR;

[0161]

(2) Pretreatment

(2)FAbiE

[0162]

Take a certain amount of bone slices, place them on a low-temperature (4°C) shaker at 100
rpm, and rinse them three times with PBS buffer containing protease inhibitors for 10 min

each time to remove blood, attached fat fragments and other impurities.

B—EENARNRE, BTREE°C)ER1I0rpmET, AEEBIIGIFIBPBSEFRERIR, &

R10min, EBRIAR. MaFEBIRERARE A R H thZr T ;
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[0163]

(3) Decalcification

(3) A5

[0164]

The pretreated bone sheets were placed in a 20% (w/v) EDTA-2Na solution and ultrasonically
decalcified for 12 days. The ultrasonic parameters were 40 kHz and the temperature was 22 °

C.

B AT IEM F IR B EF20%(w/V)EDTA-2Na AR PBERI512K, BESEAN40kHZ, BE

22°C;

[0165]

(4) Obtaining the periosteal-bone complex

(4)BIE-BE S1AIREX
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@ Three cycles of liquid nitrogen freeze-thaw (-80°C/37°C);

O R FRRE3MEIF(-80°C/37°C);

[0167]

(@ Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solution ina 1:1
ratio to PBS buffer containing 1% Triton X-100, and shake at 100 rpm for 12 hours at low

temperature (4°C);

@EREN1%HTriton X-10089PBSE AR, 1: LMIATEZMNHEEE(20U/ml, 20ug/ml)ES

MER, {RE(4°C)HER100rpmEZ12/\6;

[0168]

(® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution ina 1:1
ratio to 1% deionized water containing SLES, and shake at 100rpm for 4 hours at low

temperature (4°C);

CERENI%HNESLESHERFKF, 1. IMATERNTEEZR(Q20U/ml, 20ug/ml)BEENE

R, ERE(4°C)IER100rpmESH4/\BT;
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[0169]

(@ Wrap the periosteum portion of the periosteum-bone complex with sealing film to

minimize its external exposure;

@RHOBEAOERE- SEAGNEENS, EERTERHIMEE;

[0170]

(® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution in a 1:1
ratio to 1% deionized water containing SLES, and shake at 100rpm for 24 hours at low

temperature (4°C).

OEREAL%HZSLESHEBEFKH, 1: IMABTBRMESR(20U/ml, 20ug/m)EEHE

R, KR (4°C)IER100rpmESH24/)\0;

[0171]

® Add penicillin and streptomycin (20U/ml, 20pug/ml) mixed antibacterial solution at a ratio of
1:1 to 2mg/ml PBS buffer containing DNase |, and shake at 100rpm for 12 hours at 37°C to

obtain the periosteal bone scaffold.
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©OTEREF2mg/mIBEDNase INPBSEHRZRF, 1. IIIABEEMBEEZZE(20U/ml, 20ug/ml)E

BIMER, 37°CHER100rpmEZ12/M\Y, BIRIREIEREEZE,

[0172]

(5) Detoxification of the periosteal-bone complex

) BE-BEGHIRS

[0173]

@ In Tris-HCl buffer, shake at 100 rpm on a low temperature (4°C) for 24 hours;

O =RFRERER BRI (Tris-HC)ZEHF&RF, R (4°C)HEKR100rpmE724/ 6 ;

[0174]

(@ Add the mixed antibacterial solution to sterile physiological saline and shake at 100 rpm for

12 hours at low temperature (4°C);

QELEEEHKS, MNEENEBR, HE4°C)REKR1I00rpmEH12/)\6;

[0175]
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(® Repeat steps @ and @ above three times.

@LRO. QMIMTREE =X,

[0176]

Ultimately, a periosteum-bone complex with no cytotoxicity, low immunogenicity, good

tissue activity, and a spatial composite structure was obtained.

ARG TARSE. ReRRE. RFALEERSMTEE SEHNERE-88 514,

[0177]

Example 7: Periosteum-bone complex designed to reconstruct the immune repair

environment of soft tissue and bone and its preparation method

K7 EEERNAR-BERBEENENEERE- 28 SR RERI&EHE

[0178]

(1)Acquisition of materials
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(1)BXA4

[0179]

Take the femur from a healthy adult Large White pig slaughtered within 12 hours, separate the
metaphysis, collect the femoral shaft, remove the internal medullary cavity, and cut the

femoral shaft into 10mm*8mm pieces.

WERRhUABRRRERBENKRSE, 2B THhin, WEKRETED, SENEEHEE, BRET

DEIFELIOMmM*8mm IR

[0180]

(2) Pretreatment

(2)FAbIE

[0181]

Take a certain amount of bone slices, place them on a low-temperature (4°C) shaker at 100
rpm, and rinse them three times with PBS buffer containing protease inhibitors for 10 min

each time to remove blood, attached fat fragments and other impurities.
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B—EENARRE, BEFREEG°C)EKI0rpmET, AEEREIGIFINPBSEPRZERIR, &

R10min, ABRIK. MEMBYREHARE A FIE MR,

[0182]

(3) Decalcification

(3)RES

[0183]

The pretreated bone sheets were placed in a 20% (w/v) EDTA-2Na solution and ultrasonically
decalcified for 12 days. The ultrasonic parameters were 40 kHz and the temperature was 22 °

C.

B LA ENFIRBET20%(w/v)EDTA-2NaBARFEERIS12K, BESEHN40kHZ, BE

22°C;

[0184]

(4) Obtaining the periosteal-bone complex
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(4)BE-BE S 1RIREX

[0185]

@ Three cycles of liquid nitrogen freeze-thaw (-80°C/37°C);

&R A FRFL3MEIF(-80°C/37°C);

[0186]

@ Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solution in a 1:1
ratio to PBS buffer containing 1% Triton X-100, and shake at 100 rpm for 12 hours at low

temperature (4°C);

Q@TEREF1%BTriton X-100M9PBSEARH, 1: IMAFTEBEZNESER(20U/ml, 20ug/ml)ES

MER, {R(4°C)FER100rpmEH12/\6;

[0187]

(® Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solution ina 1:1
ratio to 1% deionized water containing SLES, and shake at 100rpm for 4 hours at low

temperature (4°C);
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GERENI%HESLESHEBFKA, 1. IMMABTEZMEEE(20U/ml, 20pug/ml)EEHE

R, EE4°C)IEKR100rpmEH4/NET;

[0188]

@ Wrap the periosteum portion of the periosteum-bone complex with sealing film to

minimize its external exposure;

@RHNEAOREE B AENEENS), FHRTERHIRE;

[0189]

(® Add penicillin and streptomycin (20U/ml, 20pg/ml) mixed antibacterial solution ina 1:1
ratio to 1% deionized water containing SLES, and shake at 100rpm for 24 hours at low

temperature (4°C).

OIERER1%MESLESHEBFKH, 1: IMASBEMESE(Q0U/ml, 20ug/ml)EEHE

R, KR (4°C)IER100rpmESH24/)\0;

[0190]
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(® Add penicillin and streptomycin (20U/ml, 20ug/ml) mixed antibacterial solution at a ratio of
1:1 to 2mg/ml PBS buffer containing DNase I, and shake at 100rpm for 12 hours at 37°C to

obtain the periosteal bone scaffold.

OTEARE2mg/mIEYEDNase IFIPBSEHREF, 1: IMATEEZMETEEZR(20U/ml, 20ug/ml)E

BIMER, 37°CHER100rpmEZ12/0Y, BIRIREIBREZE,

[0191]

(5) Detoxification of the periosteal-bone complex

) BE-BEGHFRS

[0192]

@ In Tris-HCl buffer, shake at 100 rpm on a low temperature (4°C) for 24 hours;

O =FRERER BRI (Tris-HC)EHR&RF, R (4°C)HER100rpmES7H24/ 6 ;

[0193]
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(@ Add the mixed antibacterial solution to sterile physiological saline and shake at 100 rpm for

24 hours at low temperature (4°C);

QELEEEHKF, MNEESNEBR, E@°C)HEKR1I00rpmE724/)\8;

[0194]

(® Repeat steps @ and @ above three times.

@ LR®. QWM T BEE =R,

[0195]

Ultimately, a periosteum-bone complex with no cytotoxicity, low immunogenicity, good

tissue activity, and a spatial composite structure was obtained.

ARG TARSE. ReRRE. RFALREERSMNTEESEMNEE-88 51K,

[0196]
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Examples 2-7 all successfully prepared decellularized periosteal-bone complex materials with
complete decellularization, intact active ingredients, and complete three-dimensional

structure, with results that were basically consistent with those of Example 1.
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