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DESCRIPTION CN105435307A

Decellularized and decalcified bone materials derived from natural tissues and their

preparation methods

RARPLFIRHIBARREX SRR 5 B MR R E & 757

[0001]

Technical Field
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ARG

[0002]

This invention belongs to the field of bone tissue repair and regeneration technology, and
particularly relates to a decellularized and decalcified bone material derived from natural

tissue and its preparation method.

KTEBBTHAREBEREBERARTE, TEIR—TRABRAFRIGRARR BXSHSEME R
HE&H %o
[0003]

Background Technology

BREEA

[0004]

Currently, osteonecrosis and bone defects caused by factors such as trauma, tumors, and
infections are very common in clinical practice. As a result, artificial biomaterials have been

gradually used for the repair of patients' bone tissue.
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B, SMA. B, BRRFRZSHHIENRIE. BRRERALTSER, Alt, A TEYHER
BIEATRANGARBE,

However, due to its shortcomings in biocompatibility, degradability, osteoconductivity, and
osteoinduction, autologous bone grafting is still considered the most ideal bone repair

material.

B2, BTEYRERM. FRYE. SESE. B 3SHEEARRE, EEEREBEMNARANRIER
HNEREMEL

In actual clinical surgery, due to issues such as the amount of material to be harvested and
secondary damage, autologous bone transplantation cannot adequately meet the needs of

repairing and treating osteonecrosis or bone defects in patients.

MESKERIRARFAR, B FRMBEN ZXRHFRR, BESBEHTERERETRATTE

HERGAVEES MIETr.

[0005]

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

dimensional structure.
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RIABLKRVAEIMNER(ECM) 2B ER AR R EMRFAIFHNZIMENR F, HEEBXRAR
B = 4ERY I (A L5,

Currently, the use of decellularized cancellous and compact bone materials derived from
animals (cattle, pigs) and allogeneic humans for fracture repair and bone defect filling in

clinical patients is in the preliminary exploratory stage.

Brl, SRAMY(F. B)MREARFERNE ARMRREMEZREM N IaR LR ANSITEEM TR
IBAME T T REMERo

However, due to factors such as the sampling site, type of bone tissue, and size of bone tissue,
bone decellularization protocols vary greatly among different companies or laboratories.
Different intensities of decellularization methods can result in significant differences in the
retention of the extracellular matrix, leading to a lack of uniformity in bone repair outcomes
among patients in clinical practice. Meanwhile, existing technologies often use strong acid
decalcification (concentrated hydrochloric acid, formic acid, acetic acid, etc.) to obtain
decalcified bone tissue or decellularized decalcified bone material. This process greatly
reduces the biological activity of ECM, causing the bone material to largely lose its natural

biological ability to repair bone.
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PAT, BTEMERGI. BAREH. BHAKXNNEFNE, FRRAARNLRENEHARSE G5
RBRBER. MARRENRARG EZNSNARIMNERNFREFERANES, X mERKLR
ABBEMRRZIT—E. FE, RERANEARTERBERIRBIGOKRE BB, FiE. ZBRF)N
F ARG IS B AR AR TSEME, ZREBTZRAKRERECM WEWFEEY, FEMEE

AI2E LRKRTIRESHRAEYIREN.

[0006]

Summary of the Invention

REAAR

[0007]

The technical problem to be solved by the present invention is to provide a decellularized and
decalcified bone material derived from natural tissue and its preparation method. This
method can simultaneously and completely decellularize both cancellous bone and compact

bone, and the conditions are mild, without ECM damage, and are rapid and stable.

R ABRRIZ AR R IR I RIABANRAIRAREX SRS BB HE&E5E, %Ak

FEIRXIRRENZERBH T2 EAMALE, BFHEM. TECMER F. RERE,
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[0008]

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

isotonic solution, and ultrasound to obtain decellularized and decalcified bone material.

RfERERER, NEABRBUTHRASER: RAALKRENRMAMEKSIHRTEE MEMNHEEE,
B TR B ALK S EOAIINEFIMNEIREIKE SR, BYLAT AR, 2TritonXHIPBSE 4
& &SDSHIPBSE MR, SHRESRIPBSE AR, SDNAESRIPBSE: ik, EDTAZE S RFIEBE KL

B, REmAR. RSHNEME,

[0009]

Any bone tissue in mammals includes the long bones of the limbs, vertebrae, and iliac bones.

WAMERFTARNERKE. HE. BH.

[0010]
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Physiological saline buffer containing protease inhibitors, with a sodium chloride

concentration of 1%-5% and a protease inhibitor concentration of 10 KIU/ml:

BEABINGFINERRKETR, [NHIREN1%-5%, EEENFFSE7 10KIU/ml:

[0011]

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

volume concentration of 30%-70%.

BNAFARNEFERLENRGHREARR. (FIRIKE10%-100%FREDR &KL AFIRE30%-70%

HNZEAR;

[0012]

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

100 by volume.

ETritonXBIPBSE R AAFIRE1%-10%MITritonX-2005% TritonX-1008Y PBSZE #& ;

[0013]
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The PBS buffer containing SDS is a PBS buffer with a mass concentration of 0.5%-10% SDS,

mixed with 1-20 mmol/L Tris;

& SDSHIPBSE /AR ARERE0.5%-10%HSDSHPBSE Hi%, HAFEE1- 20mmol/LEYTris;

[0014]

The concentration of trypsin in PBS buffer containing trypsin is 0.25%-5%;

B REERIPBSE MR P RRESIKE 790.25%-5%;

[0015]

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

A DNAESHIPBSLE HiR R DNABSREE#0.01-0.5mg/ml;

[0016]

The concentration of EDTA isotonic solution is 0.1%-10%.

EDTAZFZRIARE0.1%-10%,
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[0017]

The preparation method of the above-mentioned decellularized and decalcified bone

material from natural tissue sources includes the following steps:

ERRIAAAFKRRIRAREX SRS B MENGIE A, BEUTIE:

[0018]

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

and ligaments, etc.

(DEXEI e B ERFTALRLTRERENERIR. 2008/ /R, EEMR. FRIWAR. £

AMFHEFAER;

[0019]

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

at a constant temperature of 45°C;

2)EEELEIGIFINEREKEHRP, ER45°CREK1IS0rpmES78-24/\0T;
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[0020]

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

speed of 150rpm for 2-12 hours;

)EENBTBRT, 1ER45° CREKR150rpmEZATAE2-12/)\8F;

[0021]

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

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

(4)7EETritonXBIPBSEHER, MABEEZMBERESNMER, 1BE45°CHE KR150rpmE73-72

INEY;

[0022]

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

and shake at 150 rpm for 2-96 hours at a constant temperature of 45°C.

(5)7E & SDSHIPBSEHRF, IMABTESEZNBERRESMER, [8/845°CHEK 150rpmEs#2-96/)\
B
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[0023]

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

trypsin, and shake at 150 rpm for 1-12 hours at 37°C;

(6)7E 2 BREERIPBSEART, MATEBRMEBRESTER, 37°CHEK150rpm EFH1-12/\6;

[0024]

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

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

(7)7EEDNABSRIPBSEFRT, NMABEBEMNBEERESTMER, 37°CHEAKL50rpm EH1-12/)\

B 5

[0025]

(8) Treat the solution in EDTA isotonic solution with an ultrasonic machine with a power of 20-

200W for 2-24 hours.

(8)7EEDTAFZR A, LATHZR20-200WHYEBA 23 IE2-24/ 6
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[0026]

(9) The decellularized and decalcified bone material derived from natural tissue was obtained

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

(O)EXEEEE KA, 37°CREK1IS0rpmEZT2LNE, BISRIAHALRKIRAVALTIR B S At 552
Flo
[0027]

The concentrations of penicillin and streptomycin in the mixed antibacterial solution are 10
KIU/ml and 10 KIU/ml, respectively, and the ratio of penicillin to streptomycin is 1:1; the
volume ratios of PBS buffer and mixed antibacterial solution in steps (4)-(7) are 10:1, 10:1, 5:1,

and 5:1, respectively.

RETMERPEEEMBERIKRESFFNI0KIU/ml. 10KIU/ml, EEBEMNES RALLFIA

1:1; HB4)-(7)FPBSEHPRIESIMEREFREESF)A10:1, 10: 1, 5:1. 5: 1,

[0028]

In steps (2)-(7), rinse with saline solution for 5 hours after each step is completed.
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FR2)-(1)F, BMTERTHEHAEEEKRES/N,

[0029]

The above preparation method yields decellularized and decalcified bone material derived

from natural tissues.

ERFIE S ERRIRIRABRARRRIRAPREX S B T5 F 14

[0030]

To address the problems existing in current bone materials and their preparation methods
used for bone repair and regeneration, the inventors have established a method for preparing
decellularized and decalcified bone materials from natural tissue sources. This method
involves treating arbitrary mammalian bone tissue with physiological saline buffer containing
protease inhibitors, organic solvent solutions, PBS buffer containing Triton X, PBS buffer
containing SDS, PBS buffer containing trypsin, PBS buffer containing DNase, EDTA isotonic

solution, and ultrasound to obtain decellularized and decalcified bone materials.
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HY R ATFERENMBENEMERERIEHEFENER, KBAARILT— MRAAAFEN
RAAEX S IS EMERIRIE DA, WERBIANMIEIEEARLESE AENFIFINEEEKEH
B BYATIAR. BTritonXBIPBSEHK. &SDSHIPBSE A &R SERESRYPBSZE /AR, & DNA
ESRPBSZ MR, EDTAFSRMEBR KAIE, RIS, B sSRIEMEL

This invention can simultaneously and completely decellularize both cancellous and compact
bone under mild conditions, without ECM damage, and is rapid and stable. The resulting
decellularized and decalcified bone material has advantages such as good biocompatibility,
strong plasticity, and high biomechanical strength. It can be used to repair bone defects and
bone nonunion caused by various clinical etiologies, as well as other bone regeneration and

repair obstacles.

K&RPRRERIBI B BEMBEREHI T2 ZAMMNE, BRMPERM. TECMRE. RERE, Fi
SHRARKSIRISEMEIREEYER Y. TE%E. EVHFRE SF N, TATEEIRK

EFREFESHIBRENEFIVESFEEE. BERELRS.

[0031]

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

BRFIERR, ELRBENEEHEPET:
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[0032]

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

highly uniform decellularized bone material more efficiently and conveniently.

(1) % BRiz A —H R ipR 75 S=EN AT EIRY SR & B AR R ENE RS HTY KREMRELRE, B

MEREENREI— SRR B FL

[0033]

(2) This invention utilizes rapid and gentle EDTA combined with ultrasonic decalcification
technology, which can greatly improve the biological activity and preparation speed of

decellularized bone materials compared with traditional strong acid decalcification.

()&% PRz RIRETMRMBVEDTABX SR KIS A, RIS KiZSRAR S

A EM LRSI EERE,

[0034]

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

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

structure of normal bone tissue to the greatest extent.

Q)= RBAREEFRAEERERIENFAENSMARNEN, rIREBRCTECMBTE £, BERIFHA

RRIMAIFIR. EUEFNEMNFERTE, FTURKRERNRINER &4 KRBV D NS,

[0035]

(5) This invention can customize individualized bone materials for patients, and can efficiently
prepare decalcified materials to meet the complex and diverse bone repair and filling needs in
clinical practice. It can also grind the materials into powder, dissolve the biochemical factors
contained in normal bone tissue, and use them for orthopedic diseases in any part of the

body.

(5)AZEARTLAMR A ITHIE B MAL. RIMEBERNEME, HESKEIEH ST Hal#Elak L8
REFNBREEERMER, WALUGHMRERRHER, FEEESEH AFMEENEREFE

B, RTe5EEsMINERRR.

[0036]

Attached Figure Description
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Py T 35E B

[0037]

Figure 1 shows HE staining of cancellous bone material, revealing cells and residual nuclear

components (100x magnification).

B 1R BRI BIHEZ & TR R TR 73 74 B B (A 10015).

[0038]

Figure 2 shows HE staining of dense bone material, revealing cells and residual nuclear

components (100x magnification).

/R

H2BE B BB MBI HER B TR R AR REA% AR 73 74 BB B (I K 10015).

[0039]

Figure 3 shows a DAPI fluorescence staining image of cancellous bone material with no

residual nuclear components (magnified 100x).
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E3 BB BMEIRIDAP IR SR B TR IZ AL 73 74 BB E (AR 10015)

[0040]

Figure 4 shows a DAPI fluorescence staining image of dense bone material with no residual

nuclear components (magnified 100x).

El42 2 BB MEIRIDAPIR SR B BRI AL 73 74 BB B (LA 10015),

[0041]

Figure 5 shows the DNA quantification detection of decellularized cancellous bone material.

El5 2R 4BRR A B B M BIDNAE EFIEL.

[0042]

Figure 6 shows the DNA quantification detection of decellularized compact bone material.

El6 2 AR E BB MAIHIDNAE EHME.

[0043]
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Figure 7 shows a 3D CT image of decellularized cancellous bone material used to repair a large

defect in the upper and middle segment of a rabbit's tibia.

E7TERARMREMHBTRERFREE T LRAERRHN =4CTE .

[0044]

Figure 8 shows a 3D CT image of decellularized dense bone material used to repair a large

defect in the upper and middle segment of a rabbit's tibia.

E8ERARZREMHRTRERTFRE P LEAERRG = HCTE R,

[0045]

Detailed Implementation

BxLiEn

[0046]

Example 1: Preparation and Study of Completely Decalcified and Decellularized Cancellous

Bone Material
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SEhEf1E 2 Rss. BRAMRRE RIS R

[0047]

(1) Take cancellous bone from the pig iliac crest, transfer it to a 4°C environment, and rinse it
three times with sterile saline for 20 minutes each time to remove blood, residual muscle
tissue, hair, ligaments, and other tissues. The size of the bone sample depends on the actual

needs of the clinical surgery, and is usually 2cm*2cm*2cm.

(1)EVEBRBINERE, BBE4ACMER, ATEEERKERIR. 2028/8, EBROR. FERA

RAR. ELANMIHFEFAR; MR/ NMUGKRSEFFAFZRME, BE A/ H2cm*2cm*2cm

[0048]

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

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

(2)7£1000ml & & B ESHPHIF R EIBE K E FR(RENL%, EQEEIMNFIFIEE H10KIU/ml)H, 18

mA5° CHERR150rpmiES724/ N8, FH A ERE/)FIES /BT ;
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[0049]

(3) In 1000 ml of chloroform and methanol solution of equal volume ratio, degrease at 45°C

and shake at 150 rpm for 12 hours, and rinse with physiological saline for 5 hours.

(3)7£1000mIZHAFL M EHFRESRP, 1B:845°CIER150rpmEZAAE12/V BY, FHAEEEK
HFE5 /B 5
[0050]

(4) Add 100 ml of penicillin and streptomycin mixed antibacterial solution to 1000 ml of PBS
buffer containing Triton X (1% Triton X-100), shake at 150 rpm for 72 hours at 45°C, and rinse
with physiological saline for 5 hours; (5) Add 100 ml of penicillin and streptomycin mixed
antibacterial solution to 1000 ml of PBS buffer containing SDS (0.5% SDS concentration,
mixed with 1 mmol Tris), shake at 150 rpm for 96 hours at 45°C, and rinse with physiological

saline for 5 hours;

(4)7£1000mI& TritonXHIPBSLE AR (RE 1%AITritonX-100)4, AIA100m|IE BEMESEEST
B, 1ER45°CHER150rpmEZHT2/NY, HEAAIEENHHES/BT; (5) 7E1000mIE& SDSHIPBSEE
MR (SDSIRE0.5%, EBE1ImmoldTris)H, MALOOMIFEBEN BHERESMER, 18:845°C

BER150rpmE796/NEY, FRAEIEERNKHIRS/NET;
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[0051]

(6) Add 60 ml of penicillin and streptomycin mixed antibacterial solution to 300 ml of PBS
buffer containing trypsin (trypsin concentration is 0.25%), shake at 150 rpm for 12 hours at 37°

C, and rinse with physiological saline for 5 hours.

(6)TE300m| & FREERIPBSE H& (FRESRE /90.25%)F, MA6OMIEEEZNES FREMER,

37°CHRER150rpmiEH 12/1\BY, FHREIRER K AES/ T ;

[0052]

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

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

(7)7£300m| & DNAESRIPBSZE AR (DNAEEIRE /90.01mg/ml), MA6OMIFTEERM BREGH

ER, 3T°CHRR1S0rpmEZH12/NEY, FRREIREEAKAES/ N ;

[0053]

(8) In 1000 ml of EDTA isotonic solution (concentration of 0.1%), treat with an ultrasonic

machine with a power of 200 W for 24 hours;

20-01-2026 - Page 22



(8)7£1000MIEDTAFZ R (MRE0.1%)H, LATHFR200WHIBE ZV12801E24/) BY

[0054]

(9) The decellularized and decalcified bone material of natural tissue source was obtained by
shaking in sterile saline at 37°C and 150 rpm for 72 hours. It was stored in liquid nitrogen and

taken out during surgery.

(9)EXEEEH KA, 37°CEKRIS0rpmEZ T2, BMSRIAHALFRIIAAR BXSRiES &M

B, BREPRE, FFARNERL,

[0055]

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

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

Hep, BEMBERPEEBRNESRNREDFI/910KIU/ml. 10KIU/ml, SEEMN HSEMILLHIH

11,

[0056]
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Histological evaluation, quantitative detection of antigen components, and osteogenic repair
capacity testing were performed on the completely decalcified and decellularized cancellous

bone material obtained in this case. The results are shown in Figures 1, 3,5,and 7.

MAGIFTSEERiEs. BRARMNEREME#ITARFTN. MERS TSN KBS0
W, ZERWEIL 3. 5. T

Figure 1, HE staining, shows that the extracellular matrix of the completely decalcified and
decellularized cancellous bone material is intact, and the nuclear components are completely
removed, with no cells or debris remaining. Figure 3, DAPI staining, further indicates that the
nuclear components in the material are negative, and the antigenicity is completely removed.
Figure 5, quantitative detection of DNA antigen components, shows that the DNA removal rate
through decellularization can reach more than 95%. Figure 7, a rabbit tibia large-area bone
defect repair experiment, shows that large-area bone defects were well repaired after using

completely decalcified and decellularized cancellous bone material.

EIHERBERTEMG. RARMLEESMEAR IMNRRETE, AR DTeER, TAE
REERTAE; E3DAPIZREH—FIRTM Hchdiza s E2RM, NRER[REITEER; E5H
DNAHUR A7 E S5 BREE A4 FEDNAKRFRRAILUXEI95% L L B7THRFREE RER BRI

BEXRWHRAEERT T2 BS. RARMRREMAERKERAKERERHEEE T REFNEE.
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[0057]

Example 2: Preparation and Study of Completely Decalcified and Decellularized Compact

Bone Material

SEhEfI25e e ltis. BABRRE BR B MR RI &

[0058]

Compact bone from the limbs of pigs is taken, and the size of the material is determined
according to the actual needs of the clinical surgery, usually 1*1*0.5cm; the rest is carried out
in accordance with the method of Example 1 to obtain completely decalcified and

decellularized compact bone material.

BEORZERE, IMA/NMUGRRSERFAZEZME, BFEA/NN1*170.5cm; HRSELHHI1H

FE#TT, [REITERS. RARZEREMF,

[0059]

Histological evaluation, quantitative detection of antigen components, and osteogenic repair
capacity testing were performed on the completely decalcified and decellularized dense bone

material obtained in this case. The results are shown in Figures 2, 4, 6, and 8.
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MAFIFFSEbiS. RARZEREMELEITARFATN . MRS EERNN NEEEEIN
W, ZERME2. 4. 6. &

Figure 2, HE staining, shows that the extracellular matrix of the completely decalcified and
decellularized cancellous bone material is intact, and the nuclear components are completely
removed, with no cells or debris remaining. Figure 4, DAPI staining, further indicates that the
nuclear components in the material are negative, and the antigenicity is completely removed.
Figure 6, quantitative detection of DNA antigen components, shows that the DNA removal rate
through decellularization can reach more than 95%. Figure 8, a rabbit tibia large-area bone
defect repair experiment, shows that large-area bone defects were well repaired after using

completely decalcified and decellularized cancellous bone material.

ERHERBERTEMNS. RARMLREMAMRE INERERERE, ARZHRDTE2EE, THAR
NEWERTRE; EADAPIRGH—TIRTM HPAiizms 28%, MEMSEITEER; E6R
DNAfUR R 73 T S BRE T A4 BEDNAKBREREILUREI95% LA £ ; B8R FREAEIR B R

BERWHAEERT e RS, RARMLEEMHEAERAERERREE T RIFHNEE,

[0060]

Example 3: Preparation and Study of Completely Decalcified and Decellularized Cancellous

and Compact Bone Materials
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SEhEfI35eelts. AR BB MNE R BEM NG SRR

[0061]

Take cancellous bone from the iliac crest and compact bone from the limbs. In step (2), place
the cancellous bone in 1000 ml of physiological saline buffer containing protease inhibitor
(concentration of 5%, protease inhibitor content of 10 KIU/ml) and shake at 150 rpm for 8
hours at a constant temperature of 45°C. The rest of the process is carried out according to
the method in Example 1 to obtain completely decalcified and decellularized cancellous and

compact bone materials.

BB BB ENURZERE, $E(2)721000mIEEBEINGIFINEREKE FR(KENS%, &
HESHNHEIF S 2 10KIU/m)F, E3E45°CRER150rpmEZ/NEY; HR & Lhnffl 1R 757517,

SN, RARMLRENEREME.

[0062]

Example 4: Preparation and Study of Completely Decalcified and Decellularized Cancellous

and Compact Bone Materials

SEhEfl4seelis. BB BEMNE R EMEINGIENRR
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[0063]

Take cancellous bone from the iliac crest and compact bone from the limbs. In step (4), add
100 ml of penicillin and streptomycin mixed antibacterial solution to 1000 ml of PBS buffer
containing TritonX (5% TritonX-200). Shake at 150 rpm for 3 hours at a constant temperature
of 45°C. The rest of the process is carried out according to the method in Example 1 to obtain

completely decalcified and decellularized cancellous and compact bone materials.

BEEESNRENNEZERE, $B(4)7E1000mIETritonXBIPBSE HiK (KRE 5%HA9TritonX-200)
H, MALOOMIBERNHBRESTMER, ER45°CIER1IS0rpmES7 3K, HREELHEFI1I
FE#RT, BRI, RARMRRENZEREME,

Example 5: Preparation and study of completely decalcified, decellularized cancellous bone

and compact bone materials

SEhEfS Seefiss. B4R BB B BB M HI SR

[0064]

Take cancellous bone from the iliac crest and compact bone from the limbs. In step (5), add
100 ml of penicillin and streptomycin mixed antibacterial solution to 1000 ml of PBS buffer

containing SDS (SDS concentration of 10%, mixed with 20 mmol of Tris), and shake at 150 rpm
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for 2 hours at a constant temperature of 45°C. The rest of the process is carried out according
to the method in Example 1 to obtain completely decalcified and decellularized cancellous

bone and compact bone materials.

EVEREN RS UEZ RS, $8(5)7E1000mlE SDSHIPBSE K (SDSIREN 10%, BE
20mmoliTris)#, MAIOOMIEEEMNPEERESER, 1BR45°CIERK150rpm E%H2/0\6t; H

REFRHIINTGEHTT, FETEHS. RARMLRENEREME.

[0065]

Example 6: Preparation and Study of Completely Decalcified and Decellularized Cancellous

and Compact Bone Materials

SEhfleseeliis. MR EMNE R EMENGIENRR

[0066]

Take cancellous bone from the iliac crest and compact bone from the limbs. In step (6), add 60
ml of a mixed antibacterial solution of penicillin and streptomycin to 300 ml of PBS buffer
containing trypsin (trypsin concentration of 5%), and shake at 150 rpm for 12 hours at 37°C.
The rest of the process is carried out according to the method of Example 1 to obtain

completely decalcified and decellularized cancellous and compact bone materials.
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&

BB BN R BN URERE, $E(6)7E300mIZRESRIPBSE F/R (FRESRE I 5%)%, MA60mI

E

FEFNEBRESMER, 37T°CERISOrpmEZIVN; HRSFE LM fI1IRVGE#HTT, FEi5%k

25, RARNGREMNEREME.,

[0067]

Example 7: Preparation and Study of Completely Decalcified and Decellularized Cancellous

and Compact Bone Materials

SEhefl75e 2 liE5. AR R B E RS MR E SRR

[0068]

Take cancellous bone from the iliac crest and compact bone from the limbs. In step (7), add 60
ml of penicillin and streptomycin mixed antibacterial solution to 300 ml of PBS buffer
containing DNase (DNase concentration is 0.5 mg/ml), and shake at 150 rpm for 1 hour at 37°
C. The rest of the process is carried out according to the method in Example 1 to obtain

completely decalcified and decellularized cancellous and compact bone materials.
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BB SN REBNEEERE, $E(7)7E300ml5DNAESHIPBSE Hik - (DNAESK E790.5mg
/ml), TMANOMIBTBENHEBZEATMER, 37T°CERISOpmEZUNT; HERS ELHHI1INA

FET, BRI BRARME BN EREME,

[0069]

Example 8: Preparation and Study of Completely Decalcified and Decellularized Cancellous

and Compact Bone Materials

SEhEfI85e e lis. MABREMA R BB BB MG ENRR

[0070]

Take cancellous bone from theiliac crest and compact bone from the limbs. In step (3),
degrease the bone by shaking at 150 rpm for 2 hours in 1000 ml of 70% ethanol solution at a
constant temperature of 45 °C. The rest of the process is carried out according to the method
in Example 1 to obtain completely decalcified and decellularized cancellous and compact

bone materials.

BEREMRENMERZRE, $E(3)E1000mERET0%NZEARY, (E/R45 *CEKR150rpmE

IR NEY; HRSELAIINGEHRT, FETeRS. RARNEE NBREME.
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[0071]

Example 9: Preparation and Study of Completely Decalcified and Decellularized Cancellous

and Compact Bone Materials

SEhEfI95eelts. MR BB MNE R BEMEIGIENRR

[0072]

Take cancellous bone from the iliac crest and compact bone from the limbs. In step (8), treat
the cancellous bone in 1000 ml of EDTA isotonic solution (concentration of 10%) with an
ultrasonic machine with a power of 20 W for 24 hours. The rest are carried out according to
the method of Example 1 to obtain completely decalcified and decellularized cancellous and

compact bone materials.

BERERRENNRZRE, $E(8)E1000mIEDTAFE SR (KE10%)H, LUTHER20WHIEE

BB IE24/ NS HRSELMFIB77E#HTT, [ETEMRS. RAR MREMEZEREME,

[0073]

Example 10: Preparation and Study of Completely Decalcified and Decellularized Cancellous

and Compact Bone Materials
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SEHEFI105e 2 /BE5. B4R B B M BB MR & =

[0074]

Take cancellous bone from the iliac crest and compact bone from the limbs. In step (8), treat
the bone in 1000 ml of EDTA isotonic solution (concentration of 2%) with an ultrasonic

machine with a power of 20 W for 24 hours. The rest of the process is carried out according to
the method in Example 1 to obtain completely decalcified and decellularized cancellous and

compact bone materials.

BEREMRENERZRE, $E(8)E1000mIEDTAZE SR (KRE2%)H, LA HER20WHIEBEK

MR E24/\0; HRSELOILN G EETT, SRR, RARNR RENEREMF,

[0075]

Example 11: Preparation and Study of Completely Decalcified and Decellularized Cancellous

and Compact Bone Materials

SEREfI115e 25, BRI B M Z BB M RIRIRIE R

[0076]
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Take cancellous bone from theiliac crest and compact bone from the limbs. In step (8), treat
the bone in 1000ml of EDTA isotonic solution (concentration of 2%) with an ultrasonic

machine with a power of 200W for 2 hours. The rest of the process is carried out according to
the method in Example 1 to obtain completely decalcified and decellularized cancellous and

compact bone materials.

EVEREERENORZRE, $E(8)7E1000mIEDTAFZR(RE2%)H, LI HER200WHIERS

BRIV, HRSBFLREFIINTGEHRTT, [EITERS. RARSL BRENEREME.

[0077]

Example 12: Preparation and Study of Completely Decalcified and Decellularized Cancellous

and Compact Bone Materials

SEHEfI125e 2 BE5. BRI B B M Z BB MR & R

[0078]

Take cancellous bone from the iliac crest and compact bone from the limbs. In step (8), treat

the cancellous bone in 1000 ml of EDTA isotonic solution (concentration of 10%) with an
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ultrasonic machine with a power of 20 W for 2 hours. The rest are carried out according to the
method of Example 1 to obtain completely decalcified and decellularized cancellous and

compact bone materials.

RSN RENNEERE, $E(8)E1000mIEDTAFER(REN10%)H, LUTHER20WHIEAS

BAERAIELNES ;. HRSFELMEGIINTGEH#T, FEITEREG. RAR MEEMNEREMR.

[0079]

The completely decalcified, decellularized cancellous bone and compact bone materials
obtained in Examples 3-12 were subjected to histological evaluation, quantitative detection of
antigen components, and osteogenic repair capacity testing, respectively. The results were
similar to those in Examples 1 and 2, indicating that completely decalcified, decellularized
cancellous bone and compact bone can be obtained through this invention. Histological
evaluation, quantitative detection of antigen components, and osteogenic repair capacity
testing all showed that the material had completely removed cellular components and had no
obvious antigen component residues. When applied to the repair of bone defects in large

animal models such as rabbits, it can achieve very good bone repair and regeneration effects.

Xt SEREGI3-12FFS T2 iisS. MAMRMLRENEREMA D EITARFETMN. HRADEELN

MABIEEREINN, ERSEHMFIIM2EM, XRABIARLAAR Sehiis. RARLEE
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MERE, ARFFN. RS EERNMEREE RN HiHEAME B2 T2 KRR
7, THENRERSES; BREHIZATRF—EXNASY BRIREEE R LUAZIRIFNERE
BEUR,

Completely decalcified, decellularized cancellous and compact bone materials can be used as
safe, reliable, effective, and rapid bone-forming materials for patients with bone defects and

those undergoing bone transplantation in clinical practice.

e fltis. RARNRRENEREM M UEAIRK LB, BEBESRANTSTRE. B

RERE ML
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