Conmposition for cartilaginous tissue repair and a production nethod

t heref or Background of the Invention Field of the Invention [01] The
present invention relates to a conposition for cartilaginous tissue repair
and a production nethod thereof, nore precisely, biomaterials such as
collagen and fibrin are mxed so as to all ow danaged cartil agi nous tissue
to be repaired to a state allow.ng transplantati on,.onto the tissue, and

ef 11 o ent CPEOREION b RATEAG R WP REAE P T RIGRGICHioN JRREPB HETE educe
surgery-rel ated stress on people and animals while inducing relatively
rapid and efficient cartilage repair and regeneration, and, as a result,
maki ng it possible to substantially inprove product quality and
reliability and give a goodBackyrewsd ohthednpentient s. Description of the

Rel ated Art [02] The articular cartilage found on many joint surfaces is
an extpigpEdithslihwiiftion and shiny material which functions to reduce
friction and wear resistance of joints during actions of joints. Articular
cartil Weldon i s kncr wartd : i IS\, ed,
and  HOYEFS peer? e rERREE IS SBridekinil fof Uaffadifitd 165 ieBalt IRl
functional, di.sord cur, and cartil . danage. on the jqint bec )

ost eodt PiAUCHEN meibod fikrebr. soreregisell; Pirartatnis ks ¢qllagsn AEdibriy
fall, direct hit or turning force, or diseases such as arthritis,

ost eorSermiiesl spras ienalowr 8amagﬁfii earijlaginayist igruso RI D fepaifedsiecansateand
synptons are pain, edema, and catching. Many studies for the physiol ogical
r egenallawimgn fodngpientation comtar theartissuegerst efiident eegenarafion iseislucédyear s
to treat articular cartilage damage and several treatnments are used. [03]

Howev eherebyCoialingdit iposkibee (@ pedics sudjery-relaitd SresoRp hABHnimalE as a
physi cal therapy or a drug treatnent for the treatnent of articular

carti 'm@e@aﬂgg@rﬂeﬁat%@dra@ﬁ?afﬁ%m&@n@é&r{n@gé%%@%hb'r@généria SHesndagnot be

regenera ative“and non-operative treat nts ar used. Hot ‘and cold

packs and dication su S Al nd. intraarticul ar inj 1,00 Of

Ot er o e oM DoSbls fisdhsfralad Al PRASEH Al B BRIy ot s
the synptons and does not weaken the di sease. Reparative procedures such
as delsiYgraocdiMpressiar f Patients; | | i ng/ abrasi on arthropl asty, aut ol ogous
ost eochondroal and transplantation, chondrocyte inplantation, and
articular cartilage replacenent are operative treatnment. [4] Recently,
there are several attenpts of an operative treatnent that biomaterials are

appl i edesvniptioh e tikaReldteg@rdef ect region. [5] Bionaterials are conpatible
wi th a human body and do not show any rejection. These biomaterials can

repl acepyr ThE GR1iQNIAE Baftiiyd FITRREEN IhafRY §oinP dudassd s bA éﬂ@nﬁ@?;mi\km.éfyssue

and norndl organs. Therefore, attentions about the biomateria i Ch can
be us ; . O T h i I

nr e Shingandefiel WriBHARERYS, b RoHaBTRElo) SR oA FesidREs o iéints
Therefore, substitution of a part of a human .or.gan w th other erials is
vory. dpacaRons HbIRS s IR cadladh BIRN S fRBaset Jrits e Hidied
surgery because the biomaterials have bi ol ogi cal affinité for human body.
[7] Treridage és damaggde anditheaskiritianr caitiages\hraemescweat obad grode, and

bi omaterials which can be used to manufacture inplantation nedi cal devices
for dipaimaaidcs famctionabalisveder ocE8l avet adastilajeciapage omties ijaint ,bepenesd cs,
synt hetic polyners belong to synthetic biomaterials that show no rejection

but destsdarttiti|. ViThel éduses dheNedrtilgle HarRaBE &irkatfurss Sachsad I ditect

col l agen, hyal uronic acid, and chitosan are devel oped and comrerci ali zed.
[10] Tk . it I L . i cal
polyneﬂs!gﬁhﬁ@gﬁ+@?w§%§§§é%%ﬂg¥ldesagﬁ ﬁ%ﬁgﬁgéﬁéﬁﬁﬁgh@ﬂ%ﬁmﬁ&ﬁgﬁé@% y are
represent ative exanpl.es. If they have no_inune rejection, .t n.pbe a
St ot o rgstragtiorklt B HiSSkcans. pht eATRIOmR,als B gopie asheaibing: “Anan
organs which have growth function. Natural tissues can be used for .a
medi c &tudies tek Ee rhysigiegirakregegriation of g alisulal rrtiagesatecarrsH RUifer and
synthetic polyneric materials. Bioconpatibility between surrounding

t i ssudsnanfiyearsrtgdreat atictancartilape damagspand severahtiraaiments iy usad. be
established by the natural tissues, and further, the natural tissues can
gi ve bd3] Howeskr, fatretding ot thel repoaenuatibhowphetdrah®n treatment such as a
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[ 11] Bi oconpati bl e and bi odegradable fibrin is used as a natural adhesive
and an anti henorrhagic agent. Fibrin is absorbed in several weeks during
wound healing. It has been reported that fibrin has no side effects such
as inflamrmation, inmmune response, parenchyma necrosis, and fiber
hypertrophy. [12] Fibrin having a formof natural supporter for

fibrob L i : > _ _
Lo Ok af el A0 OEAABh: 946 Pl ol abe
st ol LLorL N Bracl s 2ol Sl CULoRE (4202 008 NBBaRAGD 401 ¢

for tissue engineering, and optim zation is carried out in several nedical
fiel dswomweragve)ﬁmbp@at&ai;e useddehtot and apld praksoand daedication Spcle@s agen
is a group of proteins and is found on derms, tendon/liganent, blood
vesselNSAln eandintraatituibadejectioe dfhstedoid$ aret edtarpplet edinthen noarperativies
collagen. [15] More than 20 different types of collagen are reported,

anong tidxgmehh vici Wily phliizgéd aBe synyienls wht clodss nbp wishkeh e Aisease.

tendon/|igament, and bone is about 90 % of total collagen. [16] Coll agen

(o0, SOGFRN o ey Fychy, BECrRFROERG, ISt AT SRR
ol cLTBIORRRG: aficbgic eteRneonioRhe AN RataR. {obRUE L o

acids. Coll agen has hydroxyproline and the conten{ of hydroxyproline is 10
% of tiFPaNtaiam @ndariculargartipgmenlacement areaperafive rea titative

anal ysis of collagen. [17] Collagen is used in several nedical fields,
such d84kRstgnilyi there ane sevehl adtsimpts afran opelative vreatment thad ddomgtetiats f or
wrinkle inprovenent. The first collagen styptic Aviten which has powder

f or m ext mpplied ohfoomecalriilaglsidefést rdgiopl. oped in 1974 and is used until now
[ 18] There are 3 ways of the use of collagen as a raw material. Pure

col | agﬁgﬂ;l?igﬁ%@ﬁﬂﬁ%ré%hﬁ%mé‘mlﬁha IhRInrPE6&y 8fd (Y AYOhow any rejection.

acel | ece ar process of tissue, and altered collagen”are used.

[ 19] Ryr I i [ t ded to
be usad e oRRNTRIS B rPgbE T redeorat i pomalEo el sl o ERETRRE
| owered tensjle and tear strength an .ot her | ymer sq that ofhe

mat er iM% H8FUS sAhBFMah; Y98hPat it'Jlg‘PéefQ%t ‘Pntéé)rﬁ@%ﬁof"é% g‘? Ibdﬁﬁﬁ’{?ﬁbaisar e
added to collagen to inprove their strengths. [20] Collagen has nmany
advantvdijels csiiche asedolo Eeniage rircieggneratgihpi Ao itispHe tand graans are

bi oabsor bablity, adhesion of cells, cell growth, cell differentiation

i nductinereaséd.ood coagul ation, styptic effect, and bioconpatibility with

ot her polyners. [21] However, physical properties and characteristics for
Mai nt ape] Ndmed! Body AdjectsorsigArmatdiabin i€ BoHRIeThéef@rspenbititation (072

Fi brin hHas noderat'e properties in volume, elasticity, and adhesiveness,
and al i f : S LA Ne Ng; cti Ji fal for
the c I’?‘i |°ES€ n@%ﬁwf}é Icﬁ'gﬁé %&a?ﬁnégn@a%rgﬂagﬁa\ﬁrgn(.jm:fc{u??,] 12%’( ilyé@ﬁgire?i%‘sa
cartil age.. vascul ar and ngn-nerve tissue, and has very |limted self

ool | OTTHe £ 6 ool dnatedi chbfing ofsto e Hidmaldidt thd\e,
objects of the present invention is to provide nutrients which are used
for c&ielpgiggl AfHosy farduimean Bgdier ati on by the addition of medi um conponents
for cultivation of chondrocyte. [24] Wen cartilage tissue of a joint is
once d{@fbleere ate temypedef moematdrials, esymtleetict aad inatiwad piormaterigds wWhiah
undergoes limted daily Iife with severe pain, and when it beconmes chronic
it i ngapedef alall astaaniddtirel Smphlatatimk efedioaimeviceke fof didgnasid |iant
beconmes i npossi ble. There are nore than 500,000 cases of arthroplasty and
the eRiddiehPi Nt replacenent surgery in USA and Europe, respectively.

[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
2



[ 25] Thereby, a sinple procedure for the cartilage defect region treatnent
by the use or transplantation of biomaterials such as collagen and fibrin
is required. These cartilage defect region treatnment nethods are very
effective in the early stage of cartil age damage. And when such treat nent
is carried out in the early stage of cartilage danage, the nunber of

pat i eﬁ ﬁg}gb%drﬁ] n%&ﬂﬁf%{&'gﬁi enent surgery can be lowered. By this

preve e nu er of osteoarthritis will also be |owered.
[26] In e past, |jt ortedth tion for cartilagi nous
o udTolphs iaiptialsowtiEh G bihah tadviaad sORk e o bigko Sl parBiin o ue
and the nethods to apply themfor treatnment. Summary of the invention

[27] Bmd eelissellolysacsherides iandppwigine fouad s@lhren@m@ogyoaﬂeer@@reﬁerﬁﬁweprr or
art The first object of the present invention is to provide a conposition
for caxampigs.ndfitheyelpave no damuosetjatftioh| hreyeayebe arsdatepsimilaniona satural on,
thronmbin and a stabilizing solution, and a collagen solution. The second

is effspabi iy @Q?é&@ﬂaﬁd @@éﬁrerﬂwmge%uwﬁ bl effcht hawd gréthafunction.
transpl antabl e Torm conposed of biomaterials such as col l'agen and

fibri [I\Pcﬁﬁ%r ii iués tbgeﬂée{l GE i GAND iBatst, uceg‘wmfne . Ig‘r?‘\%e%%l icqn and

I

restoratron o car age region is in h is that this
met ho kes si Ietreatrrent of. catllag ef ect ion i The
Four  RPQIoRE BBt SPHeMUnRs PabHs BrlS o PERaMPatPIRSeBiRtery by
t he early treatnment of the cartilage defect ion., The fifth is reduction
of t hEURGHDEINJoSSYEs @ darEBNicdyamaterals ﬁraree%@@d/ iHpumae PR R itge
treatment. The sixth is to provide a conposition the cartilagi nous tissue
r epai restabdished hydhefnataral tigsudse andrfpdbet, itbe natwat tistussmanogive béplagicaly and
reliability of the product inparts good image to the patients. [28] For

t he arfm(gmg&aﬁn@@ahhﬂg;gma@@ﬁalyes the present invention provi des a net hod
maki ng a conp03|t|on for cartllaglnous ti ssue repair conprising the steps

of (ay1f)i 8% g gaabger sﬁ%%lﬂrg @% dbbRY fitYRY & LsBd 3% apﬁahran'ame@wét hdar( )

di ssofvi'ng rre nin a stabilizing solution; m xing an
enrlche col | h n, and
st aPt snrorr@%ﬁr“%?'é’% e lh by phROBE i 2B dfesdsO rﬂ@éw§ﬂn§‘fre% &t he
solution (¢) containin col | agen .sol n to the other side, and then
i xi ndt (@ Begd r@@prtean%ar ApEB R o s et aU g s TGO, Tagnge | (20
And the present invention also provides the conposition for cartil agi nous
ti ssueesrgisier Pprafsiyat bycroRis, apdyibenbyP@i@ophy.30] As descri bed above, the
present invention provides a conposition for cartilagi nous repair conposed
of fi Ipt2]rkipen hawihgap fotn of matoralsupportdrifoofibioblasadel Metsam Importeantgoleut i on,
and a collagen solution. [31] The present invention provides effective

r egengy aloufl H@‘a"q?_rraged cartil agi nous tissue by a transplantable form
conposed of biomaterials such as collagen and fibrinogen, and this nethod

reduc b e ek Vi | e 0

st of ihgoﬁf’@é%@ﬁ" o fabefrﬁﬂrf@@ét?oﬂg.gss%%ﬁﬁ“ééﬂe i AR E‘r%?@%

i nventi I‘OVI des r treat t of cartila regi on.
23] ﬂng%P el PrehiR o ap@ﬁﬁbki"%mt 3 18 b eph i tiaiotnes
who require joint surgery bg the early treatnent of the cartllage def ect
regi ofkecenf §L!-|dlﬁlptqv@ﬂ theh bpin €aahe PEEE @Si DRUPRYTRTIOE tisgiRiBDIIBREBNYL he
nunber of patients who require joint surgery by the preventive treatnent.
[ 35] dahd pptesization nserariied quioni severainprecical fidd istigh aasd ortbbpedics,i the of
the product that inparts good image to the patients. Brief Description of
t he Ddewtisigand [nd@toddrferyl shows a production nmethod of a conposition for

cartilaginous tissue repair according to the present invention.
[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
3



[37] FIG 2 shows a photograph of application of the dual kit containing
the conposition for cartilaginous tissue repair according to the present
invention. [38] FIG 3 shows a photograph of application of the
conposition for cartilaginous tissue repair according to the present
invention to a cartilage defect region of an animal (pig). [39] FIG 4
shows .phot ogr aphs that show vi sual observations of experinental results of
an apﬁﬁai&?wnof the conposition for cartilaginous tissue repair
according to the present invention to a cartilage defect region of an

ani mall 1€k Ssfpegn is[emppresed of aHERlE el owhapmdnelgsulas yygight is 300,000

hi st opat hol ogi cal observati ons of experinental results of an application
of t haladtonp@$io,0@h dation czadhi helpi)nodhet smsilestr apiia aaick glydinegist toundeat
present invention to a cartilage defect region of an animal (rabbit).

Det ai les@npebied ipdsition pGXYhe X avwanyi are bAdlarhiebeadias) of cobagerdimsatdeof t he
present invention will be described in detail with attached Figs. [42] A

COWOSﬂHds?@otfan;g)rQﬂ{é i esﬁétgﬁégﬁist HRSYRird Pahe 193 amifB IR, ofcdBieAthide

conposition ac ing to present invention, and applications of them

nown SOOI et e chflenl FarAuftSRainECE, 70T BF hREEARCRtEs  ic

present jnventjon, the detail explanatiop is omtted. [44] And the

et niYdsRTIRlighs Wk BR i AUARERNS 2MabEts SEIRIEIpr ot o 11om t he
contents of the present invention because the terns may be interpreted by
t he i nl&hEpbageart Ist iredinosrmssal medingd fislas, spaspsE slypliefa woundidrespingsent

i nvention provides solid material using biomaterials such as coll agen and
fibri raotificial eastuadrs angr agéenissforakiimde antbrosergendf Thesfiesbiddllageg stgbtid i on
which gives nutrition to an environnent for the cartil age regeneration,

and t eJitet WRIEFROSAS pORdEPTorfiREkirbGBH FHH ddISSKIS i§ aBkibpaliic N o738 amsle
through foll owi ng several steps is provided. [46] For details, the steps

for I . osition for cartilaginous tissue repair are conposed of
(a) g?}éggﬁ'lvrﬁirlléE;Wf)eeze-dri ed fibrinogen in an aprotinin solution; [47] (b)

di ssol.ying freeze-dried thronmbin in stabilizing solution; [4 C)
i xi nd Sh ThRfs SR WaVP dYelies Breif PTRBER T Aol AalRtial neweeiiibesing
solution; [49] and installing the fibrinogen solution (a) to one side of a
dual Krecessec ¢nilagsnuvhieh is processed Ahigugh acstulagdeagiiian rogaes of Hesussi de,
and then mxing (a) and (c), and injecting into damaged cartil agi nous
t i ssuand altered collagen are used.
[19] Pure collagen has low fensile 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 bicabsorbablity, adhesion of cells, cell growth, cell differentiation induction, blood
coagulation, styptic effect, and biocompatibility 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
4



[ 50] The fibrinogen concentration ranges from33 to 55 ng/nlL, aprotinin
concentration is 1,500 KIU niL, thronbin concentration is 29.41 11U i,
stabilization concentration is 0.65nmg/ L, and collagen concentration is
13.23 mg/mL. [51] A 0.26 ng/m _ of calciumchloride is contained in the
stabilization solution. [52] The cal ciumchloride strengthened

e DiEl R P heaThis PR REEh, el Befido ™ Bl teBihiad el *°

cul ture nmediym contajns salts, amno acids, and vitamns. [53] The final
cal ci (@RPJIMPBH 'BEERALMt ration in the stabilizing solution ranges from 0.1
to 0.5 no/nL. [54] And the final calciumchloride concentration. in the
conpo§23]i Articuiar ceaiilape dgiaveseular asdenorpanie tistige and, bas yenglimied self

ng/ mL. [55] The col |l agen whose concentration is less than 5 ng/nL is

st er i Ihieatlg Rpilih enlikeethef otbel hasenthimat tissub. t ldwst bae ofthegbjects of the
concentrated under aseptic manipulation. [56] The collagen concentration

rangesd&tp vbRtidi®0s B/ Plovidd nllridite WhieHusid aBedffot leariibgipbls Zisyyie
solution in the present invention will be explained in detail as follows.

5] - . Lot ida.i - t .

E:ul ][UII %g%{lé:r'gﬂ%gpg@éf{agﬁ{t%)ﬁntggﬂ@?ithg%@EP| Izl r‘:g'u‘g‘gﬂaﬂ on. I#%HWI\%'QUI ture
di tai | ts, am id d_vitam T [ '
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chl oride concentration_in the collagen and the st ge“ I L%neg{ sol ution ranges

fr om Gegenerabebinged.. THespatenttHlerares ﬂmﬂ@ﬁ@@lvi % EfaPilh 3 t he

stabilizing solution is determned by gelation tine and the maxi mum
st r es wheanjdecbiresgehraniocoh itdutesi fatd ostenartyitiaridat mekgaxiomns bier ek®e s
above 10N. [61] - The m ninmumrange of the stabilizing solution is the

m ni myzkieangectsed iroskibte.Culhiareeamontirkitaan 3000 Sasge mif avfhrodkeiyum
chloride is the proved nmaxi numrange for the stabilization. The final

cal ci WolI¥e ﬁE;Cre ' ﬁé}g § ERBsLirakpddiReiyn gl ue ranges
from %{%ﬂt@?@@b&ﬁ@% wﬁ?éc %g e tfilé@t%fgg?el l's. [rGZ? The ygoncent rat ed
colla LS epared as fo : 63] .H gh i L
pr ef e&gﬁll th‘?'%EM’s% S m;ﬁg@mg%c{hfrﬁg ht%u%’é‘ﬂ%n%%ﬁﬁﬁ@?@ﬁ%%ﬁ%@%% Suussel ng
0.22 umfilter and then concentrated under aseptigc manipul ation. 65] The
nol ec @ dFanwiiyHatien ‘30@‘95‘@&%@% ufs 3@@?@%@) %QII f’l&f'r‘f1 T s RAd ol eﬂb%ﬁ’? of
the col l agen nolecule is about 300 nmso that filtration is difficult when
t he canciiinge addfer wuiovlileageani siethgherare iy s=fieglivg in the early stage o
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 lowerad. By this preventive freatment the number of osteoarthritis will also be
lowered.

[26] In the past, it was riot reported that composition 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 invention
[27] The present invention is provided to solve the problems of the prior art. the

first object of the present invention is fo provide a composition for cartileginous repair
)



[66] Collagen is concentrated in the range of 5 to 100 ng/nL. [67] The
col | agen concentration begins at 5 ng/L and it is possible to continue to
100 ng/ nL (sol ubl e and neasurabl e concentration). [68] Dialysis and
diafiltration is used for collagen concentration, or centrifugal nethod
under certain pH and tenperature is used. The concentrat ed collagen is

placed in a syrds far t e 9

1E [ b]rl ﬁ85€9 se§ (Ef @%@'O&%Qb%hl# Zarb‘?é’tn’gﬁlsotlaﬁ‘%o% #E% rat e {nﬁag@p%@@

70] - Dssolvefreeedrle i brinogen c |ned|na |br|n ue product
in 2 @&daFr SORATEN s%‘?leW’bn gﬂ?t%” hé& ﬁ%???%nfﬁ@“&r%% Ynd % Iongeu

[ 71] - Dissolve freeze-dried thronbin in the 2 cc stabilizing solution and
t hen ch&iaghaus dissue by acérepianiabia Bemsgemnpgeed of] bpmatetaiic et aSed

collagen (3 % 3 cc) solution is mxed with the thronbin solution, and

then tcheagal phd dibrinsget acElisdreadm2nt cecsieei mgeen of €8igery, Hel regeneratio;'}
fibrinogen/aprotinin solution and the collagen/thronbin solution are

i nst a'alﬁ%drés[b@ﬂ&‘#%'f chHilagd dickd@nedlion RPRHLESH t TR GhikAld tHaageisdakerid
region. - There are various fibrinogen (fibrin glue) products sold

e SO S, LR R O BT et
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 praventive 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 goed image 1o the patients.

[28] For the achievement of the objectives, the present invention provides 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 thrqmbin 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 (¢) containing the collagen solution to the other
side, and then mixing (@) and (c), and injecting into damaged cartilaginous tissue.
[29] And the present invention also provides the composition for cartilaginous tissue
repair prepared by the above method.

[30] As described above, the present invention provides a composition for
cartilaginous repair composed of fibrinogen and aprotinin solution, thrombin and a
stabilizing solution, and a collagen solution.

[31] The present invention provides effective regeneration of damaged cartilaginous

tissue by a transplantable form composed of biomaterials such as collagen and
0



manuf acture Green Cross ZLB Behring GrbH Baxter AG Country R of Korea
Germany Austria coagul ation factor human plasma fibrinogen ng/ L
71.5-126.5 65-115 70-110

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

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

[33] The present invantion provides reduction of the number of patients who require
jcint surgery by the early treatment of the cartilage defect region.

[34] Further, the present invention provides reduction of the number of patients who
require ;oint surgery by the preventive treatment.

[35] The present invention provides improved quality and reliability of the product

that imparts geod image to the palients.

Brief Description of the Drawings

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

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

[38] FIG. 3 shows a photograph of application of the camposition for cartilaginous
tissue repair according fo 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 shows photographs that show histopathological observations of
experimental results of an application of the composition for cartilaginous tissws

repair according to the present invention to a cartilage defect region of an animai
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human plasma thronmbin U nL 400- 600 400-600 500 human plasma Factor X1
U nL 44-88 40-80 10-50 coagul ation catal yst cal ciumchl oride ng/nm.

{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 cariilaginous tissue repair and a method of making the
composition according o 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 produrcer or custom.

[45] First of all, 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) dissoiving 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 stabilizing

solution;

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



5.56-6.24 5.9 5.88 thronbolysis inhibitor aprotinin KIU nL 1000 1000 3000
[ 76] Hemassel (Canada), Quixil (lsrael), 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 the above conponents of the present invention. [78] However, the

P T GRERA o dosh, B et BN o Rt ) SRaCrgpafaabove

r at he are equrival ént an tot lains are

included in the prese vention 79] Enbodi nments of a conposition for
cart i IgFtsLigt ing B&@&W?QQHHSQ'SBV%dUCt i on met hod t her eof gPe expl ai ned
as follows. [80] First of all, the present I nventiaon provid

bi oma{&0]i alhe sﬁhffﬂ@@nccﬂqr@géﬁa’&% fangesn Tl Axda ¥ é@gf'BLlalqRiﬁF"El'Qnaged
cartilaginous tissue to be repaired to a state allow ng transpl antation
ont o ichacémisstion, isan@0efKilirdn tthroegein exomiceotraiion isna0dddU/oie séahylizadionng it
possible to reduce surgery-related stress on people and aninmals while

' “dUC'cBHcéﬂ'rﬁttng@'O’ssm I aaed eblidguiresincediibtibage 18 28ahg/nand regenerati on.

Herei nafter, enbodi rren?s of the present invention will be described in
det ai I[51] A 0.26 mg/mL of calcium chloride is contained in the stabilization solution.
[52] The calcium chloride strengthened stabilizing solution is prepared by the
addition of calcium.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 chloride concentration in the stabilizing solution ranges from
0.1 to 0.5 mg/mL.
[54] And the final calcium chloride concentration in the composition for cartilaginous
tissue repair ranges from 2.78 to 3.12 mg/mL. |
[55] The coliagen whose concentration is less than 5 mg/mL is sterilized by the use
of 0.22 um filter and then the collagen are concentrated under aseptic manipulation.
[56] The coliagen concentration ranges from 5 to 100 mg/mL.
[57] The production of the stabilizing solution 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 chioride concentration ranges from
0.2 to 6 mg/mL.
[59] - The final calcium chioride concentration in the collagen and the stabilizing
solution ranges from 0.1 t0 0.5 mglmL.

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



[81] Enmbodinent 1 [82] A nethod to apply collagen and fibrin glue to a
cartilage defect region of an aninmal (object: confirmthe possibility of
an application of collagen and fibrin glue to a cartil age defect region of
a pig). [83] - After a pigleg is fixed on a nount, cartilage is danmaged
by a drill (2 x 1.5 cmZ) [84] - Thera Fill (enriched col | agen) and
Greenpl st ( br|n are fi LN th cart e. def. reqi The
filli r9§ g'?d" & ang, GI’ PRRum thfs 13"%pen tg%getﬂt@ %?%taﬂﬁlﬁﬁg%ngdd
fibrinogen to an aprotinin solution by injection. [86] 2) add a freeze
dri ed thanspgmym streseigiahaye tlution.” [87] 3)A 0.1 nL of thronbin/cal cium
solution is mxed with 1 cc of Thera Fill by using an adapter. 88] 4)
The sd61}+ Fhe inandnBjargeeof thet siabiidingnselutiomis e mininunh sanggppsgd folem t o
the cartilage defect region. [89] After the application, observe the

carti lipgesiete TontiRidhO Ando0. 5Lmgrinlubke salcilr Ani¢ives W the pidvesd hrtaximum
application of Thera Fill/ fibrin glue to the cartil age defect region,

sol id ﬁﬁﬁ@rfbﬁltﬁe aétﬁbﬁl?étmﬁj WidifRall QalBidiH &9cAdE éJh%eﬁgbilth @%}bérlha{h% have

good c acteristics ractitioners. Refer to FIG

Enbod t 2 Al f I b I

to a carnet ingile r%@séoﬁ‘iﬁééﬁ“%??i‘%@ri el gt rmﬁ*?%sﬁ% egenerat 1 on

of cartilage of the rabbjt usin coII en and fibrin glue). [94] After
4 mibeFT la%pemv%@t%peﬁagﬁ*ri'w&eg@ﬁ’ % iF?@’Spatel | ar groove region of a

NZWrabblt collagen and fibrin glue are applied to the defect region, and
then 468Brighiwerichestcal hgenppbrefatalon io HaRked eye and hi st opat hol ogy
observations (FIGS. 4 AND 5) are carried out. Collagen (Thera Fill from
sewonqde4] @dllzgeh amtbdri bmgimlJi s etdrilizednbBausiag) 02 ums efittdromndhthen
experinment. [95] Hematoxylin-eosin, Safranin-QO Alcian-blue, Msson's

tri chr%enﬁggd%dé%@p{,yp[earhﬁmg,t,@,ﬁe used for staining for histopathol ogy
observations. [96] (Result: it was confirmed by the naked eye observation

that 88 Rt ?ﬁé%@gf idHt T 18Radle? i S54RI, 060 Bk "bRd BRAISHIHPEY the

obser con fect region tissues a

regenss ?ﬂtaggn ?nsolggdltelle% Sui[ 338 H(ranség thelt%im'atlon 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 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 iliustrated 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] - Dissolve freeze-dried thrombin in the 2 cc stabilizing solution and then the

solution is placed on a 0.4 cc syringe.
10



[ 98] The physical properties of the stabilizing solution depending on the
cal cium chl ori de concentration are neasured and summari zed as foll ows

[99] A. Measurenent of gelation time and physical properties according to
the calciumchloride concentration in the stabilizing solution. [100] 1)
Cal ci um chl ori de concentration [101] Fi nal concentration (ng/nmL) 0.26

0.20 ?72](1 80!905@’] ra éLd %oﬁ:é)gné:nefg %td Q&Osfolﬁtlib%sits%i)Jeidz\MﬂchceO{h%%th solution,
and then the solution is placed on a 2 cc syringe.
[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.
product Name
Tissucol/
GreenPlast Beriplast
Tisseel
ZLB Behring
manufacture Green Cross Baxter AG
: GmbH
Country R. of Korea Germany Austria
human plasma
mg/mL. 71.5~126.5 65~115 70~110
fibrinogen
coagulation human plasma :
IW/mL 400~600 400~600 500
factor thrombin
human plasma
u/mL 44~88 40~80 10~50
Factor XIIi
coagulafion calcium
mg/mL 5.56~6.24 59 5.88
catalyst chloride
thrombolysis
aprotinin KIU/mL 1000 1000 3000
inhibitor

[76] Hemassel (Canada), Quixil (lsrael), 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

11



4.4 3.38 1.69 0.845 0.169 0 [102] 2) Application nethod [103] - Prepare a
col l agen solution (3 % 3 cc) and a fibrin glue (from Greenplast). [104] -
Fi brinogen in Geenplast is mxed with an aprotinin (1 cc). [105] -
Thronbin is mxed with the stabilizing solution (icc). [106] - Coll agen
solution (3 cc) is mxed with Thronbin (3 cc) and the stabilizing solution
(0.4 cc). [107] - Place the fibrinogen solution (1 cc) and coll agen
sol ut ithd apeve epmpenantsuel thrinresgit IMYERIOBUt the nixture into a cylindrical
nold (0 12 X 15 mm) to nake a solid matter. [108] 3) Cal cium chl oride
concelifgldtowavergtie piasentinvegtibats nat lifit€dfo thenabeve ezplapation described
above rather components which are equivaient 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 transplantation onto the tissue, and efficient regeneration is induced,
thereby making it possible to reduce surgery-related stress on people and animais

while inducing relatively rapid and efficient cariilage 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 Filt by using

an adapter.
12



(my/m) CGel time(mn) /CGelation 0.5 1 1.5 2 3 0.26 ** o0 ..*% 0.2

[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, cbserve the cartilage defect region for 15 minutes.

[90]1 (Result: after the application of Thera Fillf fibrin glue to the cartilage defect
region, solid materials are formed within 10 minutes and the solid 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 sewoncellontech) and Fibrinl(TisseeI
from Baxter) are used for the experiment.

[95] Hematoxylin-eosin, Safranin-O, Alcian-blue, Masson’s trichrome, and Collagen
type 1l 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 soiution depending on the calcium
chloride concentration are measured and summarized as follows

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



k% k%% **%k*% 0 1

** k%% k%% 0 05

** 0.01

calcium chioride concentration in the stabilizing solution.

[100] 1) Caicium chloride concentration

[101]

Final concentration (mg/ml)

0.26

0.20

0.10

0.05

0.01

Concentration of
the  stabilizing

solution

4.4

3.38

1.69

0.845

0.169

[102] 2) Application method

[103] - Prepare a collagen solution (3 %, 3 cc) and a fibrin giue (from Greenplast).

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

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

[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 (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 chloride concentration/ gel time and gelation.

[109]
Concentration Gel time  (min) / Gelation
(mg/mL) 0.5 1 1.5 2 3
026 * > - e .
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0 o [110] *: includes liquid phase [111] **: in progress of
gelation [112] ***. gelation conpleted [113] Measurenent of physical

properties depending on the calciumchloride concentration. [114] - Rheo
meter, CR-500DX, is used to neasure the physical properties of the solid
material. [115] - Measurenent itens: the maxi num stress, the gel
strengt h, anrd-thetenstte—strength: "

0-2 * * %k *&xx *

0 1 * * L3 % *kRE

0.05 * * * * i

0.01 * * * ¥ =

O * * * * **

[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
Calcium chioride concentration Gel strength Tensile strength
(mg/mL) {(Max 1)
(concentration in the final

product) N g.cm gfem
0.26 19.3 1212.9 24937
0.2 20.1 1245.6 25911
0.1 14.9 018.8 1920.3
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[116] - Entry distance: 50% of the sanple height, 7.5 mm [117] - Speed:
50 mi mn, maxi numstress: 10 kg. [118] - Adapter No.1, 020 mm [119]

Cal cium chl ori de concentration (nmg/ L) (concentration in the final

product) Maxi mum stress (Max 1) Cel strength Tensile strength N g.cmg/cm
0.26 19.3

0.05 6.1 303.1 789.9
0.01 6.9 366.7 888.6
0 5.4 2816 691.1

[120] Method of mixing of collagen and fibrin glue with the stabilizing solution in the
cariilage 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).

[126] - 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



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 0.01 6.9 366.7

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 physical properties of the
solid material.

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

[133] - Entry distance: 50 % of the sample height, 75 mm.

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

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

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



888.6 0 5.4 281.6 691.1 [ 120] Method of m xing of collagen and fibrin
glue with the stabilizing solution in the cartil age defect region, and
nmeasur enent of physical properties, and confirnmation of degradability
(object: nutrition is blocked when cartilages are once damaged. DVEM
culture nmediumwhich is used for culturing cartilage cells is added to

hel p restoratian the cajtil.age, and the product containing collagen

mai nt &7nd% HE’@'P‘.QE@@%’P"%G Fc? “time). [121] 1) Making a stabilizing

sol ution th_lat is a cal¢ciumchl oride strengthened M cul ture medi um whi ch
i s usét@lor %F@‘W?W%HN'F’IMQ%IQV@W EOTRAEY 2 H3YEr e medi um cont ai ns
salts, amno acids, and vitamns. The stabilizing solution is a calcium
chl or i t¥1]st iribrig tohes prodiustt mot eantaémiag edage ik dacerappeed i des weeks bub to 6
ng/ mL. [122] 2) The cal ciumchloride concentration ranges from0.1 to 0.5
my/ L the sblie nidiekdl asseaininglctihgdn rAintinx jeshapabvesomsamadngtdl out as

follows. [124] - Prepare collagen solution (3 /0, 3 cc), and fibrin glue
(G eenpdANext i§ BAdxperimdtt Mg Rell VidBiRg o laftliads cBlsmcthi dofnkitd 6f | ni n
(1 cc)y. 7[126] - Thrombin is mxed with the stabilizing solution (1 cc).

127] - X | | ' i th thronbin/stabili zi

[sol u]t ich%%l.' gﬂ@@yﬁ%?’%@@xﬂﬁ% ﬁ?ﬂn@gﬁgggow cont air gi nlgncgl ?falgelnzz ggused
col 1 aGEFETER) BikRAtiaro B aichTaPaRlian Rl COLARE Fh TBROR eSO AT o *
cylindrical nold (0 12 X 15 mm) to nmake a solid matter. The final calcium
chl oric@8s concentration is 0.26 ng/ni.

[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 10°
cells/0.5 cc)). 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.

[149] 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 culture medium is added to the petri dish, and then 37 degree Celsius CO>
incubatidn 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, TmM sodium pyruvate, and 100 ng/mL

BMP-2.
18



[130] 4) Measurenent of physical properties [131] - Rheo neter, CR-500DX,
was used to neasure the physical properties of the solid material. [132]
- Measurenent itenms: the nmaxi mum stress, the gel strength, and the tensile
strength. [133] - Entry distance: 50 % of the sanple height, 75 mm

[134] - Speed: 50 mm m n, maxi mum stress: 10 kg. [135] -Adapter No.1l, O
20 mMm 6] - Results.,are as fallows. solid material containing

col | aé%#]i%o%\glcﬁlﬁ'é{%@em@m%f'séfsﬁdﬁlgF a?@”@@é'scarti | age color, and a fibrin
glue product is a translucent solid material. [137] [138] 5)

Conf i Th@dli Galcein-AMAnalysis| ity [139] - The solid material is placed in the
culture nmedium (DVEM and is observed 17 for one nonth at 37 degree

Cel si i$54] { Miedhod: AhéverDead reelimiability werkigagieitiorcentalaingot0 slePBS? &days.

[ 141] - Fibrin glue product not containing collage is deconposed in 2 to 3
weeks umivhealsehlAMEice20 all Zant BihD-ngs paddargén nmaintains its shape over
one nonth. [142] Next is an experinent about cell viability of cartil age

|| i Bt A fi 1 } f tvo FI G
ce s[nl 5 Jﬁ%%%ﬁﬁ%sh{édﬂﬂn% el dvadeioNihe m@g&col g%agﬁégmbﬁ ah8ftREn t

8). [1 reparation of a conposition _ en and fibri nogen
CO 54 19 4590 LA G By WS Pho o 888 ' idipaile hdlesee)
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 cells 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 90 % of the

cells are alive.
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[ 145] 2) A freeze-dried thronbin is dissolved in the stabilizing solution.
[146] 3) Collagen solution (Thera fill, 3 cc) is mxed with the

t hronbi n/stabilizing solution (0.4 cc) by the use of an adapter [147] 4)
Put a 1.5 cc of the m xed coll agen/thronbin/the stabilizing solution in a
syringe, and then the solution is mxed with the cartilage cells (0.5 cc

(6.0 W%Eisccq%. is 5 cc)). The final calciumchloride concentration is

0. 24 ngy 5) The m xture 1) and 4) are respectively installed in
a dual kit, agg | ace tﬁqhem na 100 nm p g{; dish. [149] B) A
confirmati of n gpethed eh@ (CoORROsHan fvpaﬁsiaglfe% HisBh@ repar,

conposi tion. [150] 1) The detached gel product is transferred to a 35 nm
petri dish, arprepmsingfthevetgpsulafut® dissoiwing Sreprgedried fithimogenr In dirsh,
and then 37 degree Celsius CO2 incubation is in progress. [151] 2) The
cul ture medi urapretieixcéelotiont t () dicseising fragze-anddi theorbbineth 3 eaytlizinthe

cul ture nedi um conposition is conposed of DVEM F12, 1 % gentanycin, 5

mg/ b | TS+Pr erdofuticr? (H?Hﬂan@sérﬁ)’élﬁhéhé’&'déilaé@ﬁl\ﬂséﬁﬂrbﬁmvm’th%?ﬁtﬁn HAOHEDO
ng/ mL BMP- 2. [152] Cal Cei n-AM nethod s used for an analysis. [153]

Cal cei n- AM an ng

sol ution cont géit%@hﬁn%%ﬁﬁol%gﬁﬁ n&%mnﬁﬁ*é\f giﬁ?ﬁg%\%ﬁldtlgﬁz(gyiibé%% lis
prepared. [155 cuIt re IS _renove fro t he i ti

conposi tion, h ?Eg'ﬁ O?OEEF T@eﬁﬂ”t@&'"g 3’? Q?P \;\%It 3‘ oﬁqﬁ?i on is
added. It is incubated 1 hour at roomtenperature, and then it is noved to
a gl ass slide.and then srziegy @ andf(chord dBiestng: iBicodaBirged farByinous
living cells are stained in green, and the dead cells are stained in red.

[ 157] - Resul ttissBeuor escence m croscope phot ographs of cartilage cells
viability by Calcein-AM analysis. (left: Initial (40X), right: 3 day

i ncubation (40X)) [158] [159] After 72 hours in the conposition, the
observation confirns that 90 % of the cells are alive.

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, the concentration
of the stabilizing solution is 0.65 mg/mL, and the concentration_of collagén

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 chioride.

4. The method of Claim 1, wherein the stabilizing solution is prepared by
the addition of calcium chioride to the DMEM cuiture medium for the
cartilage 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



What is clainmed is 1. A production nmethod of a conposition for

cartilagi nous tissue repair, conprising the steps of (a) dissolving
freeze-dried fibrinogen in an aprotinin solution; (b) dissolving
freeze-dried thronbin in a stabilizing solution; (c) mxing an enriched
col l agen solution with thronbin and the stabili Zi ng solution; and
installing th it and the
solution (c) gg&l*%%ﬁ&ﬁmgagg% gﬂgﬁggeﬁ hngggf eng%;P é'sgﬁg}rptéen m Xi ng
(a) and (c), and injecting into damaged cartilaginous tissue. 2. The

met hod of ai erei n e oncentration of fibrinogen ranges from 35
to 55 ng/L, @ecm%/@ﬂ@ ot elam E‘?Eﬁ'i‘rﬁ‘ﬁ final ransgntratian mfdheraaieium t he
concentrati on of thrombin is 29.41 IU L, the concentration of the

stabi | i zi ng schlaridsn instte eemppsition dad cartilaginoventissia orpair Bilrincggen i s
13.23 ng/nL. 3. The nethod of claim2, wherein the stabilizing solution
further conprirapgesfrenl 27800 ZovAhag/milng 0. 26 ng/ mL of cal ci um chl ori de. 4.
The nethod of Claim1, wherein the stabilizing solution is prepared by the
addi ti on of cal ciumchloride to the DMVEM cul ture nediumfor the carti I age

cell culture, ﬁrﬁ,ﬂj d ab| I!éirﬁ“‘[ ewgﬁfgiﬁ'%&ﬁf@épéﬁ%ﬁ@éé %Dnééat%lo?lcl

and vitamns. IZIndS ution nogen ranges from 0O 1 to
0.5 nmg/ nm.. 6. t ei n_t he.fj,nal nce ation of
the cal ci um ctll%_ th% F%ﬁgﬁ@‘ ﬁ{?n@??‘il W%Sr“&a?f?ﬁ'&ngoﬁﬁ”ﬁ@{F@ @‘ﬁai r
fibrinogen raga%ﬁsfromz 78 to 3.12 ng/nL. 7. The nethod of Caim1l,
wherein the c %@%’h'W”@@%HW%ﬁ‘stﬁh)t'Pén@’é%'ai'ﬁﬁﬂ 5 ng/mL is
sterilized by the use of 0.22 urn filter and then the collagen is
concentrated under aseptic mani pulation. 8 The nmethod of Claim?7, wherein

t he concent8at iTor methdie ot @haien ¥ athedeiodhkeacpecehiratiom ajehe rcongestrétedm 5 t o
100 ng/m. 9. A conposition for cartilaginous tissue repair prepared by the

net hod of t he cellagen fibrinogen ranges from 5 to 100 mg/mL

9. A composition for cartilaginous tissue repair prepared by the method of

the claim 1.
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