Composition for cartilaginous tissue repair and a production method therefor Background of the
Invention Field of the Invention [01] The present invention relates to a composition for cartilaginous
tissue repair and a production method thereof, more precisely, biomaterials such as collagen and fibrin
are mixed so as to allow damaged cartilaginous tissue to be repaired to a state allowing
transplantation onto the tissue, and efficient regeneration is induced, thereby making it possible to
reduce surg@ymelatdtibstfessartijpgopesitissaeimmlaindid mgoothglelinvethodiitteaibefficient
cartilage repair and regeneration, and, as a result, making it possible to substantially improve product
guality and reliability and give a good impression to patients. Description of the Related Art [02] The
articular cartilage found on many joint surfaces is an extremely slippery and shiny material which
functions to reduce friction and wearBesigirnaedodfjdiedrdienigactions of joints. Articular cartilage
friction is increased when the articular cartilage is damaged, and the articular cartilages becomes wear
out and Eimdexfahd praiargimoh functional disorder occur, and cartilage damage on the joint becomes
osteoarthritis. The causes of the cartilage damage are trauma such as fall, direct hit or turning force, or
diseasef)diidinapertaittdnostemmestzes boflamorapayitathforscartiisgiooheridrtie digsarar] and
symptoms are pain, edema, and catching. Many studies for the physiological regeneration of the
articularcprothgetiarerathied tharémfiensrefpreaisely tatataridés sactilagecdiaymeandiftwireral
treatments are used. [03] However, according to the reports, until now, a common treatment such as a
physicabilee rapyedr sodasg tiveatimend fon dige drecztrhkagtind astit atarec aotilag o elzaitage tis asethtsecause
the articular cartilage tissues cannot be regenerated. Operative and non-operative treatments are
used. Hatiawihgolttgregiasatonedicktidhesuttbsar N 8AD edficiantrasgentaaimactsniod steaids are
examples of the non-operative treatment which only palliates the symptoms and does not weaken the
diseasetlRephyathakpg de gosshiado asdietwrisege miaistadtate sdritingiabrisiandréniopisty,
autologous osteochondroal and transplantation, chondrocyte implantation, and articular cartilage
replacemeiiedrel opegitisatiezsiymaptd pidRefGeirit, thermgeerspaarahattepetsoitionppachtage
treatment that biomaterials are applied onto the cartilage defect region. [5] Biomaterials are
compatibleawith, artakingnitqoolysinie thosubisinoiia inympjestoprothes e bidityasedais!zilitg@ade or
regenerate the damaged tissue and organs to the normal tissue and normal organs. Therefore,
attentiongvaebagicthe inipmestsidal sondatibrdan be used to replace or regenerate the damaged tissue and
organs are increased. [6] Human body rejects foreign material in his body. Therefore, substitution of a
part of a human organ with other materials is very difficult. The biomaterials contribute to the progress
of medical surgery because the biomaterials have biological affinity for human body. [7] There are two
types of Désmwrpdival©f shatRetistaddratural biomaterials which can be used to manufacture
implantation medical devices for diagnosis and treatment. [8] Metals, Inorganic materials, ceramics,
synthetic[paly ieesatimigrtcaivigetifobinmate maghthjaisheonrfacesjdstian butréoebt Bipeartality. [9]
Natural biomaterials such as fibrin, collagen, hyaluronic acid, and chitosan are developed and
commeraiadiziny IopR@matecialfvbicm fotm fedivies imliparehsuw@ar liksiatantelagfigalntelymers
and cells. Polysaccharides and proteins found in human body are representative examples. If they
have nodotningnaatéjestioh jdidg.caAticstarrtiagruiftistonatsriiceasathavbgpethedadiestfprneration
of human organs which have growth function. Natural tissues can be used for a medical biomaterial
which caadilagditsalpcadfadktans tharigatic aadillgendircponaaavieanatdrizig. Siodengutibility
between surrounding tissues and inorganic biomaterials transplanted in human body can be
establisipadnbytice fumchiahtisstiesrdeid fgeher ahe cattitabtissiags givelbiolisgidabreastiens to
inorganic biomaterials.

osteoarthritis. The causes of the cartilage damage are frauma such as fall, direct

hit or turning force, or diseases such as arthritis, osteonecrosis, inflammatory arthritis
or osteochondritis dissecans, and symptoms are pain, edema, and catching. Many
studies for the physiological regeneration of the articular cartilage are carried out for
tens of years to treat articular cartilage damage and several treatments are used.

[03] However, according to the reports, until how, a common treatment such as a
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[11] Biocompatible and biodegradable fibrin is used as a natural adhesive and an antihemorrhagic
agent. Fibrin is absorbed in several weeks during wound healing. It has been reported that fibrin has
no side effects such as inflammation, immune response, parenchyma necrosis, and fiber hypertrophy.
[12] Fibrin having a form of natural supporter for fibroblast cell has an important role in wound healing.
[13] The conception of fibrin products was established in 1970s and the first industrial fibrin product
was solphasEaldperapyas2eauhdesbtroarsdior dhel tnesinRet efestiadiles pestiegendamstedan be used
as a supporter for tissue engineering, and optimization is carried out in several medical fields such as
orthopedes| trecdesddhardticelaosartiaye {Bsles|taproiskegragnefpastein®aathisfoand on
dermis, tendon/ligament, blood vessel, bone, and cartilage. One third of total protein in mammals is
collagenorfispénatieehtinaiondifferane typed.of tisitaged aldapatied aamangdiselinthesupfoant of
collagen type | which is found in skin, tendon/ligament, and bone is about 90 % of total collagen. [16]
CollageN S dompodethsaartitplahétjeatinnsef nsbtscidar areigxas®ies000 Wetawtoparstivealton each
helix). The smallest amino acid glycine is found at every third position (-GXY-; X and Y are any amino
acids) dfesttageh witivutelyTinadjateal Higcsempteonagendsdanmsthied sfapkadtabandiseassds.
Collagen has hydroxyproline and the content of hydroxyproline is 10 % of total amino acids.
Hydroxyiephnaticeusgddoetheasuarstiteliveasalgsironesiiagenicaracumgedidingéabigsieveral
medical fields, such as a styptic, a wound dressing, artificial vascular, and agents for wrinkle
improverbnepEséiirstaiitigeusty pisiagtse ndiisdl haspdwdsansaiasiatiased BEANEENCYIG is
developed in 1974 and is used until now. [18] There are 3 ways of the use of collagen as a raw
materialnRipstatitagandoatiewes ¢adilage mephceRgroa e sagtatvadreat@gntr/decellular process of
tissue, and altered collagen are used. [19] Pure collagen has low tensile strength, thus it is not
recomniBAlRgcemlyuwrdorisunsreciasplierspis ignseasiialiendrpatment shapbivmaigodéred
tensile and tear strength than other polymers, so that other materials such as GAG or biocompatible
synthetiarpaipiiee (PEAFE pgrileagadeietd @diagen to improve their strengths. [20] Collagen has
many advantages such as low antigenicity, high biocompatibility, and bioabsorbablity, adhesion of
cells, cd%jrBintmaterialFfarentanmatitdacvibh lvonaofndistan siogtet shaw any BirdiBpatibility
with other polymers. [21] However, physical properties and characteristics for maintaining volume are
inferior Ahagsukicropigrialsscexpamace qeregamendiadhaddrmasssidisenr andeans, Wabecity, and
adhesiveness, and also has styptic effect. Thus, fibrin is an effective biomaterial for the cartilaginous
tissue repanantisegenansic1orEs] pigRutar chhfigfons avdetlianarbavh-tHeyiG5aEI@R has very
limited self healing ability unlike the other mesenchymal tissue. Thus, one of the objects of the present
inventiowhiciy provide veerits whigsarer uaaena atetibgirtisaged dissyenardiciagnthamidition of
medium components for cultivation of chondrocyte. [24] When cartilage tissue of a joint is once
damageticieaagfot be normally regenerated in body. The patient undergoes limited daily life with
severe pain, and when it becomes chronic it induces fatal osteoarthritis that makes normal life of the
patient lR&bHignandrdibieiatisriomigmaratanial sodisobedises driRfaEH sstysiitidtipr @hre joint
replacement surgery in USA and Europe, respectively. )

part of a human organ with other materials is very difficult. The biomaterials

contribute to the progress of medical surgery because the biomaterials have
biological affinity for human body.

[07] There are two types of biomaterials, synthetic and natural biomaterials which
can be used to manufacture implantation medical devices for diagnosis and
treatment.

[08] Metals, Inorganic materials, ceramics, synthetic polymers belong to synthetic
biomaterials that show no rejection but do not have vitality.

[09] Natural biomaterials such as fibrin, collagen, hyaluronic acid, and chitosan are
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[25] Thereby, a simple procedure for the cartilage defect region treatment by the use or transplantation
of biomaterials such as collagen and fibrin is required. These cartilage defect region treatment
methods are very effective in the early stage of cartilage damage. And when such treatment is carried
out in the early stage of cartilage damage, the number of patients who need knee replacement surgery
can be lowered. By this preventive treatment the number of osteoarthritis will also be lowered. [26] In
the pastigtalapetarehodednttigimagdosition for cartilaginous tissue repair by the use of biomaterials
such as collagen and fibrin glue and the methods to apply them for treatment. Summary of the
InventignO[2Ihd megieesdstvitnemtfornisiprovadenodysahd: shsipiobiarareftimdqgicsl gt Fimefirst object
of the present disclosure is to provide a composition for cartilaginous repair composed of fibrinogen
and apenidiceiutidiglysarnbarided astabilidieigsdutivh, iafilamenilbgdy sokitiepradantatiend is
effective regeneration of damaged cartilaginous tissue by a transplantable form composed of
biomateriaisplesh adf cbbgdeavambfimmogenreitarediay mar dece statedemoastogengtaral
regeneration and restoration of cartilage defect region is induced. The third is that this method makes
simple stdemant ahqmtitadetdefegenegidiopodsibignahefgans whedubteoe grwthuimbeltat. patients
who require joint surgery by the early treatment of the cartilage defect region. The fifth is reduction of
the nunhtucdiptisienes wiao réguivegdirfos agargdigah biprowterivt whinimean Thivesixplegieaprovide a
composition the cartilaginous tissue repair and method of making the composition, so that improved
quality fumbtislizbilityindngrnpcoandtsmphatcgpolyingigernathgalatie i copp #drilike ketieesment of
the objectives, in one aspect, there is provided a method making a composition for cartilaginous tissue
repair com@igidinthéisteps c@)inksgania divseziethied finanpderiethinrhapiatiniedy Gaonbe)
dissolving freeze- dried thrombin in a stabilizing solution; (c) mixing an enriched collagen solution with
thrombiesirdlighedtapilibmgaiolaldissaes insdifingh e Higinatwrlsitetes cangivadimegital dual kit
and the solution (c) containing the collagen solution to the other side, and then mixing (a) and (c), and
injectinduncdidlasriagedreanikgivotaiadsise. [29] And the present disclosure also provides the
composition for cartilaginous tissue repair prepared by the above method. [30] As described above,
the preéh} Giscionwpatiievierd bicdewesiable dboaritagkrilistepanatorapestke v EbAND @M and
aprotinin solution, thrombin and a stabilizing solution, and a collagen solution. [31] The present
disclos\aetineviders agie ctiyenie gdribrinidh af skived éd savie)inaakassungy wowadspraitadle form
composed of biomaterials such as collagen and fibrinogen, and this method reduces burden of
surgeryltamasrdsidrarepeifestiibatfibrioragsnrinditsseianth stdaraiddflaetentiegiomiminguced. [32]
The present disclosure provides a simple method for treatment of cartilage defect region. [33] The
presentréreiTsEenaeTideynedne s s st erinikabsypepatiehys who require joint surgery by the early

treatment of the cartilage defect region.
[12] Fibrin having a form of natural supporter for fibroblast cell has an important role

in wound healing.

[13] The conception of fibrin products was established in 1870s and the first
industrial fibrin product was sold at Europe in 1982 and has been sold until now.
Recent studies proved that fibrin can be used as a supporter for tissue engineering,
and optimization is carried out in several medical fields such as orthopedics, the
dentist, and neurosurgery.

[14] Collagen is a group of proteins and is found on dermis, tendon/ligament, blood
vessel, bone, and cartilage. One third of total protein in mammals is collagen.

[15] More than 20 different types of collagen are reported, among them the amount

of collagen type | which is found in skin, tendon/ligament, and bone is about 90 % of
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[34] Further, the present disclosure provides reduction of the number of patients who require joint
surgery by the preventive treatment. [35] The present disclosure provides improved quality and
reliability of the product that imparts good image to the patients. Brief Description of the Drawings [36]
FIG. 1 shows a production method of a composition for cartilaginous tissue repair according to the
present invention. [37] FIG. 2 shows a photograph of application of the dual kit containing the
composgiith dofiagetilaginous tissue repair according to the present invention. [381 FIG. 3 shows a
photograph of application of the composition for cartilaginous tissue repair according to the present
inventidri 8 £oldagageislefontpogih of an igilmah&hix) W33 4 |G oleshansweigtdgimEdiRatshow
visual observations of experimental results of an application of the composition for cartilaginous tissue
repair adeticeingl 69 tbeCodsiton iraehtibriv)a chndagrmalkfottamygion afidngydinal gafsitd [#0] FIG. 5
shows photographs that show histopathological observations of experimental results of an application
of the cengrysition foosliniaifoOs tigs e Maiamcerrylingrio shagiteserft toagion macdecaittlage
defect region of an animal (rabbit). Detailed Description of the Invention [41] Hereinafter,
embodifieuss teftéhegy@sennimaiagenvid] dredtddibddhie detall avtinatacided FigdlggenAaemposition
for cartilaginous tissue repair and a method of making the composition according to the present
inventiohydnukypplicatiemsiofthenvatendhofvhydB@Saline[43] Whén atidedd eapliimatimidegarding
related known art and technical configuration unnecessarily confuses gist of the present invention, the
detail expiarexierisnenstedefiitirdAng thaokfaiiverrmaiysie pfaxdiaganention are to be interpreted from
the contents of the present invention because the terms may be interpreted by the intention of the
producdfi 6} Cadlagen [$5)FecsinkaNeta medical finidatishPrasde skypit nsareciandsinessiomaterials
such as collagen and fibrinogen, and also provides making and usage of a stabilizing solution which
gives nafiiimieiovas @naoante adenih dwamiigderdgunongioanandithenfisst arnjagaiorstoptic
cartilaginous tissue repair which is made through following several steps is provided. [46] For detalils,
the stepAvidemiakinl hzemposigohofon ctikefeodotsanf reigaiiadereinpedes 39&3 disdolving
freeze-dried fibrinogen in an aprotinin solution; [47] (b) dissolving freeze-dried thrombin in a stabilizing
solutionysgdueimixing an enriched collagen solution with thrombin and the stabilizing solution;

(18] There are 3 ways of the use of collagen as a raw material. Pure collagen,
processed collagen which is processed through acellular/decellular process of tissue,
and altered collagen are used.

[19] Pure collagen has low tensiie strength, thus it is not recommended to be used
for suture in spite of its high stability and purity. Collagen has lowered tensile and
tear strength than other polymers, so that other materials such as GAG or
biocompatible synthetic polymers (PGA/PLA) are added to collagen to improve their
strengths.

[20] Collagen has many advantages such as low antigenicity, high biocompatibility,
and bioabsorbablity, adhesion of cells, cell growth, cell differentiation induction, blood
coagulation, styptic effect, and bioccompatibility with other polymers.

[21] However, physical properties and characteristics for maintaining volume are
inferior and pure collagen is expensive.

[22] Fibrin has moderate properties in volume, elasticity, and adhesiveness, and also
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[49] and installing the fibrinogen solution (a) to one side of a dual kit and the solution (c) containing
the collagen to the other side, and then mixing (a) and (c), and injecting into damaged cartilaginous
tissue. [50] The fibrinogen concentration ranges from 33 to 55 mg/mL, aprotinin concentration is 1,500
KIU/mL, thrombin concentration is 29.41 IU/mL, stabilization concentration is 0.65mg/mL, and collagen
concentration is 13.23 mg/mL. [51] A 0.26 mg/mL of calcium chloride is contained in the stabilization
solutionhd5 Ztymiéc effeicim chvisd dilstie gy tie nfie cliupiromgadeniaidieideiritiegbyoie teiligon of
calcium chloride to the DMEM culture medium for the cartilage cell culture, and the DMEM culture
mediumrepataardggigsrarationcids, and vitamins. [53] The final calcium chloride concentration in the
stabilizing solution ranges from 0.1 to 0.5 mg/mL. [54] And the final calcium chloride concentration in
the comZ@givtutidolac arattigigeus tinarsubpaanmdnes iwne2iEsue, 320! rhgavery[6]itRste seiflagen
whose concentration is less than 5 mg/mL is sterilized by the use of 0.22 um filter and then the
collagerhapding edaity atelkariber cibeptivenanipuiatiiis$ses] ThHagsllagenctdhearitiatisnafdinges from 5
to 100 mg/mL. [57] The production of the stabilizing solution in the present invention will be explained
in detailpiesenbwsyeadin Caltumremidedeutigdtedvidiche s ERedufenrecarébiginausedigsetlture of
chondrocyte to make the stabilizing solution. The DMEM culture medium contains salts, amino acids,
and vitaragey ariaéwaliiiinechtishitiercohattativeompgesmis oo Qttiveting/efLch{gajrotyie final calcium
chloride concentration in the collagen and the stabilizing solution ranges from 0.1 to 0.5 mg/mL. [60] -
The caldifth ¥Whmidecasiagatrtissnenahestiabiiziageueticiamatadiniineamyoigdatiopmmediand the
maximum stress range. The gelation time is 3 minutes and the maximum stress is above 10N. [61] -
The minieganataige of nsdytabligngatisiotiondettieanitiniias eailydiisedtifosevereunare. cowdlition, and
0.5 mg/mL of calcium chloride is the proved maximum range for the stabilization. The final calcium
chlorideved@dhbratomesahranie it ornrasifaibasigioertante dadimakes togmal mg/mi thaich

affects the cells. [62] The concentrated collagen is prepared as follows;
patient becomes impossible. There are more than 500,000 cases of arthroplasty

and the entire joint replacement surgery in USA and Europe, respectively.

[25] Thereby, a simple procedure for the cartilage defect region treatment by the use
or transplantation of biomaterials such as collagen and fibrin is required. These
cartilage defect region treatment methods are very effective in the early stage of
cariilage damage. And when such treatment is carried out in the early stage of
cartilage damage, the number of patiénts who need knee replacement surgery can
be lowered. By this preventive treatment the number of osteoarthritis will also be
lowered.

[26] In the past, it was not reported that composition for cartilaginous tissue repair by
the use of biomaterials such as collagen and fibrin glue and the methods fo apply

them for freatment.

Summary of the Invention
[27] The present invention is provided to solve the problems of the prior art. The

first object of the present disclosure is to provide a composition for cartilaginous repair
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[63] Highly enriched collagen is preferable to use. [64] Collagen (under 5mg/mL) is sterilized by using
0.22 um filter and then concentrated under aseptic manipulation. [65] The molecular weight of
collagen is about 300,000 Dalton, and the length of the collagen molecule is about 300 nm so that
filtration is difficult when the concentration of collagen is higher than 5 mg/mL. [66] Collagen is
concentrated in the range of 5 to 100 mg/mL. [67] The collagen concentration begins at 5 mg/L and it
is possilsienpesed mieftorindgengind @piatifdrasd|utisas hbka eioneedtratisahil iy Cialyssnand
diafiltration is used for collagen concentration, or centrifugal method under certain pH and temperature
is used.ark éonesltgaredssdiitigan is preceskiccadyimgefoctiveth eegmsmeridionThd ndaimggedollagen,
fibrinogen, and the stabilizing solution is illustrated in the FIG. 2 [70] - Dissolve freeze-dried fibrinogen
containewitiladibrinsdfiseus by e tiarsp@aiabliniorsoktivposettoé bitre afeltdisrsischlased on a syringe.
[71] - Dissolve freeze-dried thrombin in the 2 cc stabilizing solution and then the solution is placed on a
0.4 cc syntigegen [@2] ficomeeematehipiragdmedixed ) sbluien isfreixe wyithrii e rsratziticgolution,
and then the solution is placed on a 2 cc syringe. [73] - The fibrinogen/aprotinin solution and the
collagerdtrtorsioraifutioh cadilagaltefentaegiarkisanduked.ard bpphid tis tHat didagethekdct region.
[74] - There are various fibrinogen (fibrin glue) products sold in several countries, and in products used
in Koredrakdisgsithe tesivnen{zd) caablege detrtiiceNiameoSsddaPlathe fourth is reduction

of the number of patients who require joint surgery by the early treatment of the

cartilage defect region. The fifth is reduction of the number of patients who require

joint surgery by the preventive treatment. The sixth is to provide a composition the

cartilaginous tissue repair and method of making the composition, so that improved

quality and reliability of the product imparts good image fo the patients.

[28] For the achievement of the objectives, in one aspect, there is provided a method making a

composition for cartilaginous tissue repair comprising the steps of (a)

dissolving freeze-dried fibrinogen in an aprotinin solution; (b) dissolving freeze-

dried thrombin in a stabilizing solution; (¢) mixing an enriched collagen solution with

thrombin and the stabilizing solution; and installing the fibrinogen solution {a) to one

side of a dual kit and the solution (c) containing the collagen solution to the other

side, and then mixing (a) and (c), and injecting into damaged cartilaginous tissue.

[29] And the present disclosure also provides the composition for cartilaginous tissue

repair prepared by the above method.

[30] As described above, the present disclosure provides a composition for

cartilaginous repair composed of fibrinogen and aprotinin solution, thrombin and a

stabilizing solution, and a collagen solution.

[31] The present disclosure provides effective regeneration of damaged cartilaginous tissue

by a transplantable form composed of biomaterials such as collagen and

6



Beriplast Tissucol/ Tisseel manufacture Green Cross ZLB Behring GmbH Baxter AG Country R. of
Korea Germany Austria coagulation factor human plasma fibrinogen mg/mL 71.5-126.5

fibrinogen, and this method reduces burden of surgery, and rapid and effective
regeneration and restoration of cartilage defect region is induced.

[32] The present disclosure provides a simple method for treatment of cartilage
defect region.

[33] The present disclosure provides reduction of the number of patients who require
joint surgery by the early treatmerﬁt of the cartitage defect region.

[34] Further, the present disclosure provides reduction of the number of patients who
require joint surgery by the preventive treatment.

[35] The present disclosure provides improved quality and reliabitity of the product

that imparts good image to the patients.

Brief Description of the Drawings

[36] FIG. 1 shows a production method of a composition for cartilaginous tissue
repair according to the present invention.

[37] FIG. 2 shows a photograph of application of the dual kit containing the
composition for cartiiaginous tissue repair according o the present invention.

[38] FIG. 3 shows a photograph of application of the composition for cartilaginous
tissue repair according to the present invention to a cartilage defect region of an
animal (pig).

[39] FIG. 4 shows photographs that show visual observations of experimental
results of an application of the composition for cartilaginous tissue repair according
to the present invention to a cartilage defect region of an animal (rabbit).

[40] FIG. 5 shbws photographs .that show histopathological observations of
experimental results of an application of the composition for cartilaginous tissue

repair according to the present invention to a cartilage defect region of an animal
7



65-115 70-110 human plasma thrombin IU/mL 400-600 400-600 500 human plasma Factor Xl U/mL
44-88 40-80 10-50 coagulation catalyst

{rabbit).

Detailed Description of the Invention

[41] Hereinafter, embodiments of the present invention will be described in detail with
attached Figs.

[42] A composition for cartilaginous fissue repair and a method of making the
composition according to the present invention, and applications of them are shown
in FIGS. 1-5.

[43] When a detail explanation regarding related known art and technical
configuration unnecessarily confuses gist of the present invention, the detail
explanation is omitted.

[44] And the definitions in the present invention are to be interpreted from the
contents of the present invention because the terms may be interpreted by the
intention of the produlcer or custom.

[45] First of ali, the present invention provides solid material using biomaterials such

as collagen and fibrinogen, and also provides making and usage of a stabilizing

solution which gives nutrition to an environment for the cartilage regeneration, and
then a composition for cartilaginous tissue repair which is made through following
several steps is provided.

[46] For details, the steps for making a composition for cartilaginous tissue repair are

composed of (a) dissolving freeze-dried fibrinogen in an aprotinin solution,;

[47] (b) dissolving freeze-dried thrombin in a stabilizing solution;

[48] {c) mixing an enriched collagen solution with thrombin and the sfabilizing

solution;

[49] and installing the fibrinogen solution (a) to one side of a dual kit and the solution
8



calcium chloride mg/mL 5.56-6.24 5.9 5.88 hrombolysis inhibitor aprotinin IKIU/mL 1000 1000 3000
[76] Hemassel (Canada), Quixil (Israel), Bo'heal (Japan), Biocol (France), and Vanguard (USA) are
also available in other countries. [77] The present invention can be altered in the various ways for the
application of the above components of the present invention.

(c) containing the collagen to the other side, and then mixing (a) and (c), and
injecting into damaged cartilaginous tissue.

[60] The fibrinogen concentration ranges from 33 to 55 mg/ml, aprotinin
concentration is 1,500 KIU/mL, thrombin concentration is 29.41 {U/mL, stabilization
concentration is 0.65mg/mL, and collagen concentration is 13.23 mg/mL.

[51] A 0.26 mg/mL of calcium chloride is contained in the stabilization solution.

[52] The calcium chioride strengthened stabilizing solution is prepared by the
addition of caicium chloride to the DMEM culture medium for the cartilage cell culture,
and the DMEM culture medium contains salts, amino acids, and vitamins.

[53] The final calcium chioride concentration in the stabilizing solution ranges from
0.1 10 0.5 mg/mL.

[54] And the final calcium chloride concentration in the composition for cartitaginous
tissue repair ranges from 2.78 to 3.12 mg/mL.

[55] The collagen whose concentration is less than 5 mg/mlL is sterilized by the use
of 0.22 um filter and then the collagen are concentrated under aseptic manipulation.
[56] The collagen concentration ranges from 5 to 100 mg/ml.

[57] The production of the stabilizing soiufion in the present invention will be
explained in detail as follows.

[58] - Calcium chioride is added to the DMEM culture medium used in culture of
chondrocyte to make the stabilizing solution. The DMEM culture medium contains
salts, amino acids, and vitamins. The calcium chloride concentration ranges from
0.2 to 6 mg/mL.

[59] - The final calcium chloride concentration in the collagen and the stabilizing
solution ranges from 0.1 to 0.5 mg/mL.

[60] - The calcium chloride concentration in the stabilizing solution is determined by
9



[78] However, the present invention is not limited to the above explanation described above rather
components which are equivalent and substitutive to the claims are included in the present invention.
[79] Embodiments of a composition for cartilaginous tissue repair and a production method thereof are
explained as follows. [80] First of all, the present invention provides biomaterials such as collagen and
fibrin are mixed so as to allow damaged cartilaginous tissue to be repaired to a state allowing
transpl@giatiion dives taedidbaeaxdedicisieasgegation iRargkladantierens maringepessible to
reduce surgery-related stress on people and animals while inducing relatively rapid and efficient
cartilagtheepriKiandmejeersr dgighoMertifbfter, embodiments of the present invention will be described
in detail. [81] Embodiment 1 [82] A method to apply collagen and fibrin glue to a cartilage defect
region ¢ Ah-ahiraaniolsjeen cangerofhbesiailinyerselisplicadba olibonageraaeitergioe to a
cartilage defect region of a pig). [83] - After a pig leg is fixed on a mount, cartilage is damaged by a
drill (2 sthesceiione Baditivrerar (ehridtada oibgalndnd Bieenp|dstt T miyed) MaxATeEIn the
cartilage defect region The filling method is as follow. [85] 1) Open the Greenplast and then add
fibrinogeangeafeaghstirsitabiicdiberoy ihetftia! [earradeniofidezeanssiniaidrrbiisesalBalftim
solution. [87] 3) A 0.1 mL of thrombin/calcium solution is mixed with 1 cc of Thera Fill by using an

adapterCOMSBRAGIFHDSH @Hon Baes Soarelidstanet 18 sgdalkiish aftactdps 88 to the cartilage

defect region. [89] After the application, observe the cartilage defect region for 15 minutes. [90]
(Result{@lel teecappheatiathETIRIBNiR/ASHA G Gt Mewsitilage defect region, solid materials are
formed within 10 minutes and the solid materials have good characteristics for practitioners. Refer to
FIG, 3) [f$1]H ifdvy ERisdimeat 20 PIBEAH B iedtishUE&periment of collagen and fibrin glue to a
cartilage defect region of a rabbit (object: confirm the regeneration of cartilage of the rabbit by using

collagefféhdfielirogrelundar AHBeaM-mis obieaiirgge BEfSIRGiINE R AU tHitpataémst ghsdve region

of a NZW rabbit, collagen and fibrin glue are applied to the defect region, and then after 4 weeks of the
applicati@nceakadesy BNt BESOHSIARBRKERSEVations (FIGS. 4 AND 5) are carried out. Collagen

(Thera Fill from sewoncellontech) and Fibrin (Tisseel from Baxter) are used for the experiment.
[65] The molecular weight of collagen is about 300,000 Dalton, and the length of the

coltagen molecule is about 300 nm so that filtration is difficult when the concentration
of collagen is higher than 5 mg/mL.

[66] Coliagen is concentrated in the range of 5 to 100 mg/mL.

[67] The collagen concentration begins at 5 mg/L. and it is possible to continue to 100
mg/ml. (soluble and measurable concentration).

[68] Dialysis and diafiltration is used for collagen concentration, or centrifugal method
under certain pH and temperature is used. The concentrated collagen is placed in
a syringe for further use.

[69] The mixing of collagen, fibrinogen, and the stabilizing solution is iltustrated in the
FIG. 2.

[70] - Dissolve freeze-dried fibrinogen contained in a fibrin glue product in 2 cc
aprotinin solution and then the solution is placed on a syringe.

[71] - Dissoive freeze-dried thrombin in the 2 cc stabilizing solution and then the

solution is placed on a 0.4 cc syringe.
10



[95] Hematoxylin-eosin, Safranin-O, Alcian-blue, Masson's trichrome, and Collagen type 1/11 are used
for staining for histopathology observations. [96] (Result: it was confirmed by the naked eye
observation that the defect region tissues are restored, and by histopathology observation it was
confirmed that the defect region tissues are regenerated as cartilage tissues.) [97] [98] The physical
properties of the stabilizing solution depending on the calcium chloride concentration are measured

and sur@brizeas cEBganMR durtRfa Rl indgomine with By Svarpbbepteidcsecording to

the calcium chloride concentration in the stabilizing solution. [100] 1) Calcium chloride concentration
[101] RinAltEeAdERtERIBHOMIg/RIETed. 26 6.2000. 30095 0.01 0

[73] - The fibrinogen/aprotinin solution and the collagen/thrombin solution are
installed in a dual kit and then are applied to the cartilage defect region.
[74] - There are various fibrinogen (fibrin glue) products sold in several countries,

and in products used in Korea are listed the table 1.

[75] Table 1.
proguct Name
Tissucol
GreenPtast Beriplast
Tisseel
ZLB Behring
manufacture Green Cross Baxter AG
' GmbH
Country R. of Korea Germany Austria
human plasma
mg/ml. 71.56~126.5 65~115 70~110
fibrinogen
coagulation human plasma .
I/mL 400~600 406~600 500
factor thrombin
nhuman plasma
UimL 44~88 40~80 10~50
Factor XHI
coagulation calcium
mg/mL 556~6.24 59 5.88
catalyst chioride
thrombolysis
aprotinin KIU/mL 1000 1000 3000
irhibitor

[76] Hemassel (Canada), Quixil (Israel), Bolheal (Japan), Biocol (France), and
Vanguard (USA) are also available in other countries.

[77] The present invention can be altered in the various ways for the application of
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Concentrationof thestabilizing solution 4.4 3.38 1.69 0.845 0.169 0 [102] 2) Application method [103] -
Prepare a collagen solution (3 %, 3 cc) and a fibrin glue (from Greenplast). [104] - Fibrinogen in
Greenplast is mixed with an aprotinin (1 cc). [105] - Thrombin is mixed with the stabilizing solution
(Icc). [106] - Collagen solution (3 cc) is mixed with Thrombin (3 cc) and the stabilizing solution (0.4
cc). [107] - Place the fibrinogen solution (1 cc) and collagen solution (1 cc) in a dual kit and then put
the mixtheeaheyva ephnepicanis ott(e Presar® mkenidomake a solid matter.

[78] However, the present invention is not limited to the above explanation described
above rather components which are equivalent and substitutive to the claims are
included in the present invention.

[79] Embodiments of a composition for cartilaginous tissue repair and a production
method thereof are explained as follows.

{801 First of all, the present invention provides biomaterials such as collagen and
fibrin are mixed so as to allow damaged cartilaginous tissue to be repaired to a state
allowing ftranspiantation onto the tissue, and efficient regeneration is induced,
thereby making it possible to reduce surgery-related stress on people and animals
while inducing relatively rapid and efficient cartilage repair and regeneration.

Hereinafter, embodiments of the present invention will be described in detail.

[81] Embodiment 1

[82] A method to apply collagen and fibrin glue to a cartilage defect region of an
animal (object. confirm the possibility of an application of collagen and fibrin glue to a
cartilage defect region of a pig).

[83] - After a pig leg is fixed on a mount, cartilage is damaged by a drill (2 x 1.5 cm?).
[84] - Thera Fill (enriched collagen) and Greenplast (fibrin glue) are filled in the
cartilage defect region. The filling method is as follow.

[85] 1) Open the Greenplast and then add fibrinogen to an aprotinin solution by
injection.

[86] 2) add a freeze dried thrombin to a calcium solution.

[87] 3) A 0.1 mL of thrombin/calcium solution is mixed with 1 cc of Thera Fill by using

an adapter.
12



[108] 3) Calcium chloride concentration/ gel time and gelation. [109] Concentration (mg/mL) Gel
time(min) /Gelation 0.511.5230.26 nnn*

[88] 4) The solution 1) and 3) are installed in a dual kit and then apply them to the
cartilage defect region.

[89] After the application, observe the cartilage defect region for 15 minutes.

[90] (Result; after the application of Thera Fill/ fibrin glue to the cartilage defect
region, solid materials are formed within 10 minutes and the soiid materials have
good characteristics for practitioners. Refer to FIG. 3)

[91]

[92] Embodiment 2

[93] An application experiment of collagen and fibrin glue to a cartilage defect region
of a rabbit (object: confirm the regeneration of cartilage of the rabbit by using
collagen and fibrin glue).

[94] After a 4 mm of cartilage defect is induced in the patellar groove region of a
NZW rabbit, collagen and fibrin glue are applied to the defect region, and then after 4
weeks of the application, naked eye and histopathology observations (FIGS. 4 AND
5) are carried out. Collagen (Thera Fill from sewonceltontech) and Fibrin (Tisseel
from Baxter) are used for the experiment.

[95] Hematoxylin-eosin, Safranin-O, Alcian-blue, Masson’s trichrome, and Collagen
type Il are used for staining for histopathology observations.

[96] (Result: it was confirmed by the naked eye observation that the defect region
tissues are restored, and by histopathology observation it was confirmed that the
defect region tissues are regenerated as carlilage tissues.)

[97]

[98] The physical properties of the stabilizing solution depending on the calcium
chioride concentration are measured and summarized as follows

98] A. Measurement of gelation time and physical properties according to the
13



0.2

...tie.0.1 ....0.05

calcium chloride concentration in the stabilizing solution.
[100] 1) Calcium chloride concentration

[101]

Final concentration {mg/mL)

0.26 0.20 0.10 0.05 0.01 0

Concentration of
the stabilizing 4.4 3.38 1.69 0.845 | 0.169 0

solution

[102] 2) Application method

[103] - Prepare a collagen solution (3 %, 3 cc) and a fibrin glue (from Greenplast).
[104] - Fibrinogen in Greenplast is mixed with an aprotinin (1 cc).

[105] - Thrombin is mixed with the stabilizing solution (1cc).

[1068] — Collagen solution (3 cc) is mixed with Thrombin (3 cc) and the stabilizing
solution (0.4 cc).

[107] - Place the fibrinogen solution (1 cc) and collagen solution (1cc) in a dual kit

and then put the mixture into a cylindrical mold (@ 12 X 15 mm) to make a solid

matter.

[108] 3) Calcium chioride concentration/ gel time and gelation.

[109]
Concentration Gel time  (min) / Gelation
(mg/mL) 05 | 1 1.5 2 3
076 > ¥ - o o
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.0.01 ..0 .. [110]*:includes liquid phase [111] **: in progress of gelation [112] ***: gelation
completed [113] Measurement of physical properties depending on the calcium chloride
concentration.

0.2 * * b ok v Wk
01 * * FH dek AR
0.05 * Ed * * *%
0-01 * * *® * L
0 * * * * **

[110] *: includes liquid phase

[111] **: in progress of gelation

[112] ***: gelation completed

[113] Measurement of physical properties depending on the calcium chloride
concentration.

[114] - Rheo meter, CR-500DX, is used to measure the physical properties of the
solid material.

[115] - Measurement items: the maximum stress, the gel strength, and the tensile
strength.

[116] - Entry distance: 50 % of the sample height, 7.5 mm.

[117] - Speed: 50 mm/min, maximum stress: 10 kg.

[118] - Adapter: No.1, @ 20 mm.

[119]
Maximum stress
Caicium chloride concentration Gel strength Tensile strength
(mgimL) (Max 1)
(concentration in the final

product) N g.cm glem
0.26 19.3 1212.9 2493.7
0.2 20.1 1246 .6 2591.1
0.1 14.9 918.8 1820.3




[114] - Rheo meter, CR-500DX, is used to measure the physical properties of the solid material. [115]
- Measurement items: the maximum stress, the gel strength, and the tensile strength. [116] - Entry
distance: 50 % of the sample height, 7.5 mm. [117] - Speed: 50 mm/min, maximum stress: 10 kg.
[118] - Adapter No.1, 0 20 mm. [119] Calcium chloride concentration (mg/mL) (concentration in the

final product) Maximum stress (Max 1) Gel strength Tensile strength N g.cm g/cm
0.05 6.1 303.1 789.9
0.01 6.9 366.7 888.6
0 54 281.6 691.1

[120] Method of mixing of collagen and fibrin glue with the stabilizing solution in the
cartilage defect region, and measurement of physical properties, and confirmation of
degradability {(object: nutrition is blocked when cartilages are once damaged.
DMEM culture medium which is used for culturing cartilage cells is added to help
restoration of the cartilage, and the product containing collagen maintains the shape
for a long time).

[121] 1) Making a stabilizing solution that is a calcium chloride strengthened DMEM
culture medium which is used for culturing cartilage cells. The DMEM culture
medium contains salts, amino acids, and vitamins. The stabilizing solution is a
calcium chloride strengthened solution, and the concentration ranges from 0.2 to 6
mg/mL.

[122] 2) The calcium chloride concentration ranges from 0.1 to 0.5 mg/mL in the final
use.

[123] 3) This experiment is carried out as follows.

[124] - Prepare collagen solution (3 %, 3 cc), and fibrin glue (Greenplast)

[125] - Fibrinogen in Greenplast is mixed with an aprotinin (1 cc).

[128] - Thrombin is mixed with the stabilizing solution (1 cc).

[127] - Collagen solution (3 cc) is mixed with thrombin/stabilizing solution (0.4 cc).
[128] - Fibrin glue not containing collagen is used for a comparison group.

[129] - Place the fibrinogen solution (1 cc) and collagen solution (1cc) in a dual kit

and then put the mixture into a cylindrical mold (@ 12 X 15 mm) to make a solid
16



0.26 19.3 1212.9 2493.7 0.2 20.1 1246.6 2591.1 0.1 14.9 918.8 1920.3 0.05 6.1 303.1 789.9

matter. The final calcium chloride concentration is 0.26 mg/mL.

[130] 4) Measurement of physical properties

[131] - Rheo meter, CR-500DX, was used to measure the physicai properties of the
solid material.

[132] - Measurement items: the maximum stress, the gel strength, and the tensile
strength.

[133] - Entry distance: 50 % of the sample height, 756 mm.

[134] - Speed: 50 mm/min, maximum stress: 10 kg.

[135] - Adapter: No.1, @ 20 mm.

[136] - Results are as follows. A solid material containing collagen shows opaqgue
color similar to the cartilage color, and a fibrin glue product is a transiucent solid
material.

[137]

Collagen/stabilizing solution {the Fibrin glue product
present invention) (prior art)

Photos of gelation

(gelation in 3 minutes)

[138] 5) Confirmation of degradability

[139] - The solid material is placed in the culture medium (DMEM) and is observed

17



0.01 6.9 366.7 888.6 0 5.4 281.6 691.1 [120] Method of mixing of collagen and fibrin glue with the
stabilizing solution in the cartilage defect region, and measurement of physical properties, and
confirmation of degradability (object: nutrition is blocked when cartilages are once damaged. DMEM
culture medium which is used for culturing cartilage cells is added to help restoration of the cartilage,
and the product containing collagen maintains the shape for a long time). [121] 1) Making a stabilizing
solutiof@hani @ealbiahicHiggiesskaigjtifened DMEM culture medium which is used for culturing
cartilage cells. The DMEM culture medium contains salts, amino acids, and vitamins. The stabilizing
solutiorl 14@ cdibrisHEHIG e dtvsh dpHENOSE| eSHY 3R AR E DR itAdBon ranges from 0.2 to 6
mg/mL. [122] 2) The calcium chloride concentration ranges from 0.1 to 0.5 mg/mL in the final use.

[123] 3] 1§ eRkpuimEHeipasivielnsiteantainng collagp- 1P ReRaBpeRagen solatdvess, Buéc), and
fibrin glue (Greenplast) [125] - Fibrinogen in Greenplast is mixed with an aprotinin (1 cc). [126] -
ThromBheiselifkariatintisesiabinsrepdsuipmaintgng i 73hansIayehIunentts cc) is mixed with
thrombi_n/stabilizing solution (0.4 cc). [128] - Fibrin glue not c_ontainin? collagen is ugg%ggr%
comparisfaldiedpis an experiment about cell viability of cartilage cells in the comp

collagen and fibrinogen mixture (refer to FIG. 8).

[143] A) Preparation of a composition of collagen and fibrinogen containing cartilage

cells

[144] 1) Fibrinogen in fibrin glue (Tisseel} is dissolved in an aprotinin solution (2cc).

[145] 2) A freeze-dried thrombin is dissolved in the stabilizing solution.

[146] 3) Collagen solution (Thera fill, 3 cc) is mixed with the thrombin/stabilizing

solution (0.4 cc) by the use of an adapter.

[147] 4) Put a 1.5 cc of the mixed collagen/thrombin/the stabilizing solution In a

syringe, and then the solution is mixed with the cartilage cells (0.5 cc (6.0 X 108

cells/0.5 ¢c)). The final calcium chloride concentration is 0.24 mg/mL.

[148] 5) The mixture 1) and 4) are respectively installed in a dual kit, and then place

them on a 100 mm petri dish.

[148] B) A confirmation experiment of the cartilage cells viability in the composition.

[150] 1) The detached gel product is transferred to a 35 mm petri dish, and 3 mL of

DMEM cuiture medium is added to the petri dish, and then 37 degree Celsius CO;

incubation is in progress.

[151] 2) The culture medium is exchanged two times a day, and incubated 3 days.

The culture medium composition is composed of DMEM/F12, 1 % gentamycin, 5

mg/mL ITS+Premix, 50 ug/mL ascorbic acid, 1mM sodium pyruvate, and 100 ng/mL

BMP-2.
18



[129] - Place the fibrinogen solution (1 cc) and collagen solution (1 cc) in a dual kit and then put the
mixture into a cylindrical mold (0 12 X 15 mm) to make a solid matter. The final calcium chloride
concentration is 0.26 mg/mL. [130] 4) Measurement of physical properties [131] - Rheo meter,
CR-5000X, was used to measure the physical properties of the solid material. [132] - Measurement
items: the maximum stress, the gel strength, and the tensile strength. [133] - Entry distance: 50% of
the sanipizhéjghalosimii medjcdSpatsedbDRan/analsisximum stress: 10 kg. [135] - Adapter: No.1,
0 20 mm. [136] - Results are as follows. A solid material containing collagen shows opaque color
similar [330¢ CalurigerdbbRnadsisa fibrin glue product is a translucent solid material. [137] [138] 5)
Confirmation of degradability [139] - The solid material is placed in the culture medium (DMEM) and is
observédiSH] fddeiheindhibve/Brak sl Geldits Wirkolg sakdonurenisdaioen 18 cnbridd.everyday or
every 2 days. [141] - Fibrin glue product not containing collage is decomposed in 2 to 3 weeks but the

solid matefigni¥opaisaing ddirre R Ondinkand idhdhdpe plepaigs month.

[155] The culture medium is removed from the incubating composition, and then 3
mL of Live/Dead cell viability working solution is added. |t is incubated 1 hour at
room temperature, and then it is moved to a glass slide. It is observed in
fluorescence microscope.

[156] The living cells are stained in green, and the dead cells are stained in red.

[157] - Result: Fluorescence microscope photographs of cartilage celis viability by
Calcein-AM analysis. (left: Initial (40X), right: 3 day incubation (40X))

[158]

[159] After 72 hours in the composition, the observation confirms that S0 % of the

cells are alive.
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[142] Next is an experiment about cell viability of cartilage cells in the composition of collagen and
fibrinogen mixture (refer to FIG. 8). [143] A) Preparation of a composition of collagen and fibrinogen
containing cartilage cells [144] 1) Fibrinogen in fibrin glue (Tisseel) is dissolved in an aprotinin solution
(2cc). [145] 2) A freeze-dried thrombin is dissolved in the stabilizing solution. [146] 3) Collagen
solution (Thera fill, 3 cc) is mixed with the thrombin/stabilizing solution (0.4 cc) by the use of an
adapterVWhat7k 4goneal is5 cc of the mixed collagen/thrombin/the stabilizing solution in a syringe, and
then the solution is mixed with the cartilage cells (0.5 cc (6.0 X 106 cells/0.5 cc)). The final calcium
chloride conceritraffopiedugtiongrethdd 46l 3 Tieenpositien] faindat}imginospetisecly irspalled in a
dual kit, and then place them on a 100 mm petri dish. [149] B) A confirmation experiment of the
cartilage cells viabtt@yniprisiegothposigms. (I50h)1 ) diseolidtacHeeeget grisdudibsineyaferredan a 35 mm
petri dish, and 3 mL of DMEM culture medium is added to the petri dish, and then 37 degree Celsius
CO2 incubation is Bpprtigiessoltisn] 2)(Thel asielving éuianeid exdhingatbiwaniraestabdigingnd
incubated 3 days. The culture medium composition is composed of DMEM/F12, 1 % gentamycin, 5
mg/mL ITS+PremigoBging/nt) asbongicacienienrtsodilagery anatoramndtn Gbnogitsih BMPiRe [152] 3)
Calcein-AM method is used for an analysis. [153] Calcein-AM analysis [154] - Method: A Live/Dead
cell viability workingt@biliziog sehttiringnd ns!PBE, e filanmvgea cerhifion 4adtetok iMdIdfthD-1 is
prepared. [155] The culture medium is removed from the incubating composition, and then 3 mL of
Live/Dead cell vialliguabktirgnsothigoaakitidnee) Icantaduibgtdael ¢idiagerrdorthe miberasite, and then
it is moved to a glass slide. It is observed in fluorescence microscope. [156] The living cells are
stained in green, adtidthbeeanisse 4% stathdd)inasd. ifisatinReédaltdRmegst csrrdiagitossope
photographs of cartilage cells viability by Calcein-AM analysis. (left: Initial (40X), right: 3 day incubation
(40X)) [158] tissue.

2. The method of Claim 1, wherein the concentration of fibrinogen ranges
from 35 to 55 mg/L, the conceniration of aprotinin solution is 1,500
KiU/mL, the concentration of thrombin is 29.41 1U/mL, the concentration
of the stabilizing solution is 0.65 mg/mL, and the concentration of ooiiagén

is 13.23 mg/mL.

3. The method of claim 2, wherein the stabilizing solution further comprises

a solution containing 0.26 mg/mL of calcium chloride.

4. The method of Claim 1, wherein the stabilizing solution is prepared by
the addition of calcium chlcride to the DMEM culture medium for the
cartiltage cell culture, and the DMEM culture medium comprises salts,

amino acids, and vitamins.

5. The method of Claim 1, wherein the concentration of the calcium chioride
20



[159] After 72 hours in the composition, the observation confirms that 90 % of the cells are alive. What
is claimed is 1 A production method of a composition for cartilaginous tissue repair, comprising the
steps of (a) dissolving freeze-dried fibrinogen in an aprotinin solution; (b) dissolving freeze-dried
thrombin in a stabilizing solution; (c) mixing an enriched collagen solution with thrombin and the
stabilizing solution; and installing the fibrinogen solution (a) to one side of a dual kit and the solution (c)
containing the collaffeth®atabititiey sidietianditmémogeximg rigparic(c)) anthi0jEctingrivito damaged
cartilaginous tissue. 2. The method of Claim 1, wherein the concentration of fibrinogen ranges from 35
to 55 mg/L, the concentration of aprotinin solution is 1,500 KIU/mL, the concentration of thrombin is
29.41 IU/mL, thédcohbentmatibndoioth €lstiabilizingsokitiothis €6l mopednteaiibihertdheeosiation of
collagen is 13.23 mg/mL. 3. The method of claim 2, wherein the stabilizing solution further comprises a
solution containing Ot#éridg/mi tfieakiompatikisilefat. ThetiagthodofiGkim Tewhierdlbrihegsabilizing
solution is prepared by the addition of calcium chloride to the DMEM culture medium for the cartilage -
cell culture, and therBngEMicuitRe Bl Bt Rommionises salts, amino acids, and vitamins. in the

- stabilizing solution fibrinogen ranges from 0.1 to 0.5 mg/mL. 6. The method of Claim 1, wherein the
final concentration of the calcium chloride in the composition for cartilaginous tissue repair fibrinogen
ranges from 2.78 to 312 mglimtd 2 TGRmethoavbERimniHE whikagimthereallagemudiaastiopnrentration
is less than 5 mg/mL is sterilized by the use of 0.22 um filter and then the collagen is concentrated
under aseptic manipesatitvars5Tihg/mbetiodtefiCiainty, thieetaio thie(cRBoamtriltionaidhsortnentrated
collagen fibrinogen ranges from 5 to 100 mg/mL Composition for cartilaginous tissue repair and a
production method ahiaghom ishetransrfratqe esehtnimsentianmelaliesisti@ncomposition for cartilaginous
tissue repair and to a production method therefor. To this end, the present invention comprises the
steps of: (a) dissolving freeze-dried fibrinogen in an aprotinin solution; (b) dissolving freeze-dried
thrombin in a stdbilizifesoletierd () ixing Anveneicieditellegsrestiation withHdroonseranddhe
stabilizing solution; and installing the fibrinogen solution (a) to one side of a dual kit and the solution (c)
containing the collagelaigeth&tothegsitlezeyestfremmiiXing @M dnigjediing into damaged cartilaginous
tissue. In the present invention, which is constituted as described above, biomaterials such as collagen
and fibrin are mixed so as to allow damaged cartilaginous tissue to be repaired to a state allowing
transplantation onto the tissue, and efficient regeneration is induced, thereby making it possible to
reduce surgery-related stress on people and animals while inducing relatively rapid and efficient
cartilage repair and regeneration, and, as a result, making it possible to substantially improve product
quality and reliability and so impart a good impression to the patient who is the user. (Fig. 1)
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