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cargle%ge causes artl ular ain and progressive Ilmltatlon of articular
mov resu‘cﬁl%n e degenerative arthritis. Chondrocytes that are

[3] non- TISSUB engmccrmg produces tissue substitutes by controlling cell adhesion, growth

and differentiation, and activity of cytokines and growth factors via interaction with a
cell-based matrix as a tissue replacement to thereby secrete intracellular signaling
substances. Early work in tissue engineering has primarily focused on utilization of
cells alone or cell therapy utilizing a matrix compiex produced by cells, thus greatly
limiting applications thereof leading to an urgent need for the development of more
advanced tissue substitutes, and therefore has led to development of cartilage
therapeutics utilizing chondrocytes and matrix mixtures.

[4] It has been demonstraied that instability of joints and partial deficiency of menisci
accelerate abrasion and damage of articular surfaces, In addition, articular cartilage,
once damaged, cannot be fully regenerated in vivo. Chronic stimulation applied to the
damaged articular cartilage causes articular pain and progressive limitation of articular
movement, resulting in fatal degenerative arthritis. Chondrocytes that are non-
proliferable in vivo can be eflectively used in regeneration of joints by inducing differ-
entiation and proliferation of chondrocytes via adjustment of culture conditions in

vitro. As a result, iransplanted chondrocytes acquire histological and mechanical



proliferable in vivo can be effectively used in regeneration of joints by
inducing differ- entiation and proliferation of chondrocytes via adjustment
of culture conditions in vitro. As a result, transplanted chondrocytes

wacguire:stological and mechanical | WO 2007/011094 PCT/KR2005/003147

(5]

[6]

[&]

[10]

[11]

PCT/K112005/003147 properties similar to those of cartilage of normal
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Carﬁg?@es‘qﬁ localize mwar one side by action of gravity, thus resulting in uneven dis-
iribution and heterogeneous growth of cartilage.

In order to solve the above-mentioned probiems, a great deal of research has
focused on the uiilization of biodegradable and biocompatible polymers as a carrier or
scaffold. For example, a great deal of research into tissue engineering for cartitage in
vive and in vitro has been actively undertaking, utilizing naturally-occurring polymers
such as collagen, hyaluronic acid and fibrin as biomaterials, or utilizing synthetic
polymers such as polylactic acid or polyglveolic acid.

The scaffold plays an important role in maintenance of a pore structure necessary
for growth and proliferation of cells and phenotypes of chondrocytes. Fibrin and
hyalurontc acid are suitable polymers satisfying the requiremments for use as the
scaliold, as mentioned above, Fibrin is a naturally-occusring substance and is a very
suitable biological carrier for chondrocyte transplantation. In addition, fibrin has
already been reported to have advantages such as biocompatibility, biodegradabitity
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vivo and in vitro has been actively undertaking, utilizing naturally-occurring
polymers such as collagen, hyaluronic acid and fibrin as biomaterials, or
utilizing synthetic polymers such as polylaetic acid or polyglycolic acid.
[11] The scaffold plays an important role in maintenance of a pore
structure necessary for growth and proliferation of cells and phenotypes
of chondrocytes. Fibrin and hyaluronic acid are suitable polymers
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trapaRipnRiings [16] A third object of the present invention is to enable
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cartilages, as as to enable treatment of a wide v riety of cartilage

defSrRisisly bovofio the gdidfepidative cartilages, as well as to enable treatment of a

wide variety of cartilage defects and severe osteoarthritis.

A fourth object of the present invention is to alleviate burden of patients to be
treated via a simplified surgical operation method. _

A fifth object of the present invention is to more rapidly and effectively promote
generation of cartilage, thereby enhancing customer satisfaction via such a simplified
surgical operation method. |

Technical Solution

In accordance with an aspect of the present invention, the above and other objects
can be accomplished by the provision of a method of transplanting an injectable
chondrocyte for autologous chondrocyte transplantation, comprising mixing matrices
including collagen, hyaluronic acid and fibrin, which constitute main ingredients of
animal cartilage. via use of a front end mixing tip of an syringe, while injecting the
resulting mixture into a darnaged cartilage region.
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[17] A fourth object of the present invention is to alleviate burden of
patients to be treated via a simplified surgical operation method. [18] A
fifth object of the present invention is to more rapidly and effectively
promote generation of cartilage, thereby enhancing customer satisfaction
via such a simplified surgical operation method. Technical Solution [19] In
accortafied apachriEpaTPET s hrasehahvd mispating aponiseablother
QRisRIRD SANBE e@x@&@?ﬁ%@ BE&@YO%@%%M@Pc{?lf%fti%lmggﬁ%ﬁgng thg: steps of:
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transplanting an inje le chondrocyte for autologous chondrocyte
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provided & pathrd-abareparing.amineaialieashondmeHiR fon autalagous oe of

chondrocyte transplantation, comprising the steps of: placing 1 ml of a
dRoRasyte LWkine'BYrtained in Vial No. 1 (Red) into a 1 ml 5 sterile

syringeaa iNeetirg, the) cRiGHIEaIRR MAahNS: R (BlURLIRRINMAG white
or light-yellow Iyqphlllzed_powder_ﬁflbrlnogen) by inserting the syringe into
ynapl) s enipracahindraphiliggerheadane moneint-RoRssrting the syringe

fipnegeNds Mithedrae.af d%%éﬂ@ﬂ%é&@?%/mﬂ{%ﬁ ﬂﬂi@@tﬁhﬁ@ redMRfid

cell culture contained in Vial No. 1 (Red) into Vial No. 3 10 (Red, small

cont&iiFfivhitd Kophilizelcpaivaerithidhising BiedsamiHy Wirhg@f syringe,
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sansEyFRie. ‘féﬁb‘%@ﬁ&lﬁfj’ééﬁ% e of BB et ZRING mbvellow),
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Siahdrsibhte!iananeg ey alovdrising age nipHtind Syrmgenifswisaisyts

%08 dhe-contantsidya ok higs times using the syringe; confirming
complete dissolution of the contents of Vial No. 2 (Blua and then
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syringe; and . . . .
injecting the well-mixed cell therapeutic of Vial 4 (Yellow) into a 1 ml syringe;

and

mounting two 1 ml syringes filled with the contents of Vial No. 2 (Blue) and
Vial No. 4 (Yellow) on a standing holder followed by mounting a screw tip on the
syringes, mixing the contents of the syringes using the front end mixing tip thereof
and forming a resulting mixture that is suitable to be transplanted into a damaged
cartilage region of an animal.

In one embodiment, there 1s provided a
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mounting two 1 ml syringes filled with the contents of Vial No. 2 (Blue) and

Vial No. 4 (Yellow) on a standing holder followed by mounting a screw tip

on the syringes, mixing the contents of the syringes using the front end
woixingdipethereof 25 and forming a resulting mixture that is pafiabieds e 147

transplanted into a damaged cartilage region of an animal. In one

embodiment, there is provided a 3a WO 2007/011094
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accBYSPAr Ihe [aFaNHGRITHRHIChe transplanted mto a damaged cartilage region of an
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Brief Description of the Drawings

[28] 'The above and other objects, features and other advantages of the present invention
will be more clearly understood from the following detailed description taken in

conjunction with the accompanying drawings, in which:

[29] Fig. 1 is a photograph showing a conventional method of transplanting a cartilage
therapeutic;
[30] Fig. 2 is a photograph showing a method of transplanting an injectable cartilage

therapeutic, which is applied to the present invention;,

31} Fig. 3 is a photograph showing a method of transpianting a cartilage therapeutic,
which is applied to the present invention;

(321 Fig. 4 is a photograph showing a method of transplanting an injectable cartilage
therapeutic, which 1s applied to the present invention, via use of a syringe;

[33] Fig. 5 is a photograph showing physical propertics of an injectable cartilage
therapeutic in accordance with the present invention;

[34] Fig. 6 is a photograph taken 3 months afier regeneration of canine cartilage in



[29] Fig. 1 is a photograph showing a conventional method of

transplanting a cartilage therapeutic; [30] Fig. 2 is a photograph showing

a method of transplanting an injectable cartilage therapeutic, which is
wapplieditodhe present invention; [31] Fig. 3 is a photographstiowirgea/ee3147

method of transplanting a cartilage therapeutic, which is applied to the

present invention; [32] Fig. 4 is a photograph showing a method of
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Sh%ﬂiﬂ%&@%{&%&ﬁl@fﬂé@ﬁﬁm \e;@nﬁm@&g&é@%@?ﬁaﬁage thﬁrapeutlch
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[40] therap"é%emprﬂﬁea@d@dhmmthqhél@pewm inveniiony BestMedeforbed in more
Cagying Qu tre-aveniion M@}rﬁfﬁlﬂ@@ﬁ@ﬂ@mbodiments of the present

) Tvenen o be. dssgibey 1p mafe delaihietare foe%ﬁgmhyh s

accom ang/lng rawin r tran antatlon a cartilage

thePRBHEHj Wuﬂﬁ%%ﬁ&ﬁ“’\%ﬂﬂ&ﬂ i %ﬁ‘ﬁﬁ%&ﬂ%‘*ﬁ@‘b@s@rﬁlﬁfiv FRiSHes >
[42] constifatechas-showtiniEgmtDrrdtighpEaen[Aednticonsentivitewithit is

descfdi@t@fae@fmlaecamﬁﬁ@as@yﬁmi&m dreneinafancidhisorcansiderathitalied to the

conglete AGSEHRICRAS | ’;]Eé!"&{h }é‘a{‘&fgﬁ f?e SiHeHons felated i H}?detaued

preSent Invention may ma e subject present invention unclear,

the‘H@féﬁ?é’&’ﬂd%%%tYé}h‘%ﬁBPé%‘F%n| be omitted. [43] Terms which will be
[431 describedrerbitiaftél bralesstéisibherdivakivigintoebisiodraltion into consideration

functions in the present invention and may vary according tc the custom or man-
ufacturer s intention. Therefore, the terms used herein should be defined based on the
contents throughout the specification of the present invention.

[44] The present invention is characterized by mixing matrices including fibrin,
hyaluronic acid and collagen, constituting main ingredients of animal cartilage, via use
of a front end mixing tip of a syringe, while Injecting the resulting mixture into a
damaged cartilage region.

[45] That is, the present invention enables the following: convenient in situ trans-
plantation due to rapid gelling characteristics in which an injectable cartilage
therapeutic is gelated within a short period of about 1 to 5 minutes, upon transpianting;
compiete binding of transplanted sites to the adjacent native cartilage, as well as
treatment of a wide variety of cartilage defects and severe osteoarthritis; alleviation of
burden applied to patients via a simplified surgical operation method; and thereby
promotion of rapider and more effective generation of cartilage.

[46] Further, the present invention provides a method for ransplanting a cartilage

therapeutic of the present invention via mjection, according to the following example.

(73]



functions in the present invention and may vary according to the custom
or man- ufacturer s intention. Therefore, the terms used herein should be
defined based on the contents throughout the specification of the present
winvestioned44] The present invention is characterized by mixipgxatiesss147
including fibrin, hyaluronic acid and collagen, constituting main
ingredients of animal cartilage, via use of a front end mixing tip of a
[47} syringdiwhif&ifecting the resulting mixture into a damaged cartilage

[48] regioni{ 45} Thatkis e piesantisvenionnables toRdallowing were carried out
conyeniant sty %5%%11@%Q&ﬁ@z%.%&?iﬁ?e%i%&ﬂg SRARCIRNBICS Monme

which an |njectable cartilage therapeutic is gelatcd within a short period of
abdfit’l {8 it ,“ﬁ’p‘&% ¥ansplanting; complete binding of

[49] transplaftedisies & e Hdfddneiatie cartimgedasdubll sige theaphénmotsured.
a widenanetylofwagtitage defectrkandisevere osteoarthritis; alleviation of
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cartilege cesrap e it o R el SR iAY S fietTliNa dRjectidrnéssorelifgtes +
the Holliowinig exdmpleothie2007/011094 PCT/KR2005/003147 [47]
(51 EXAMPLE, [48hIndhis.e@rplenexpeamentsusing animaldeaning) surrace of the

chondyrocytes were. carried qut ording fo the follawing sequence. .
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Fig COMpADPE aTHER AL bF CEITAGY Hefeet teyibn (Shfifmsidd and the size
[52] thereof.i$ mieastisednidhen Jthe followitg! ste psradeceariied0utn {56} syringe

Amongdthe canfentsdn & kik-aRAMMIPLMNGAD aiMiaNerL (RS Sreically.
re gved and the cag{l%]nd. surface %f.the vial are washe
\O.

0,
R MR g1 TGRS Ut S8 el ySpattr b
red s ERSIdFEeytEbURe Yizhyalitorectdld rasismsig needy Hffom
3. Anmahsmipuim Gapiofixdial Nehi (Bilueytis:reviiaved. and ke capmahchaken with
surfagR ol themvial g washed With 7 0%egtbancl. Harein, ¥iahNe: 2 (Blue)
(53] IS a.Cogpjrf!lxeSa Vlarll Cogé[,algiu%qa?[\\lyglge ﬂgﬁét %{E”igwe 8 J !gzzn%idkgogdgrds rface
(f|br|nogerr1’). A5 Of thee confe%t i Viat NG Eﬁeé’jjls ntrodRag Rt
a | Rfl BteYiRd Yringdeandtnd §sgeohdtdrits iddted ifedvamaNbisa colorless
(Blusdiwimichinis stoed iveitigalliizet ppeieti@earttent of the syringe are
[54) directly injggted QuRkithe-ARKUIZAI&/R0kG. 1 (Red) is introduced into 2 syringe and
the syringe needle 18 inserted into Vial No. 3 (Red, smail) which is siood vertically,
thereby gradually injecting red liquid.
[55] 7. After removing an aluminum cap of Vial No. 4 (Yellow) and washing the cap
and surface of the vial with 70% ethanol, 0.1 cc of I ml content in Vial No. 3 (Red,
small} is coliected using 2 1 mi syringe and is injected {0 a bottom of Vial No. 4
{Yellow).
[56] &. The entire contents of two vials containing chondrocyte suspension are
mtroduced into Vial No. 4 (Yellow) using a I mi sterile syringe, followed by mixing

two or three times using the syringe.

[57] 8. After confirming compleie dissolution of the content of Vial 2 (Blue), the entirety
of the dissolved material is {illed into a | ml syringe.

[58] 10. The well-mixed cell therapeutic of Vial 4 (Yellow) is introduced info a T ml
syringe.

[59] 11. Two I ml syringes filled with the contents of Vial No. 2 (Blue) and Vial No. 4

(Yellow}, respectively, are mounted on a syringe standing holder.

G



injecting along the inner wall of the vial, while carefully preventing a
needle tip from contacting the lyophilizate. In this connection, Vial No. 2
(Blue) is gently shaken with hands until the lyophilizate in Vial No. 2
w(Blue)asigampletely dissolved. [53] 5. An aluminum cap of \tiat Ma2@5/0643147

(Red, small) is removed and the cap and surface of the vial are washed
with 70% ethanol. Herein, Vial No. 3 (Red, small) is a colorless vial

[601 contaihing &civRitecRsSHIlEZEE Hovssarcdiofbi) i8] 60Mombby Belnios 2
contatnedinddal fieord s¢iReety.is introduced into a syringe and the syringe

[61] ne
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edlg s inserted QY igt No- 3uiRedns
cting red I|qU|d,.£55
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he' SAb “hhd

Dudich:isisieaduerticaliyossibie,
After removm%an aluminum
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(irtAce of tHe/ st
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[62] with 70%/thdindInBuiEc B saredtiteneii vraP Ry 28R e, lisugpighe trans-
coligetetiusisig: & Irmirsytinge and is injected to a bottom of Vial No. 4
1631 (Yellow). {36k 8sFhe-antinecoptents af waiHalscontaining ghandsasyte

suspension are_introduced into.\Vial No. 4 (Yellow). using a 1 ml sterile
S GECTRTn G o WD o LSS BheLeErig TS ayringe. [57] 0.

1641 After confirming complete dissolution of the content of Vial 2 (Blue), the
[65] entiretyataé the dissolved material is filled into a | ml syringe. [58] 10. The

wel=mixed-celt-therapeutic-of-Viat4-(Yetiow)isintroduced-into-a--mt
syriRGBY{B9PL Afwio | ml syringes filled WA SR EgMtentE R f§ogdron)
(Ble), @drYialNe A egy), respective
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ew tip and a piston support. [61] 13. A

nsplantation is initiated. Herein, if poss

ew connecting tip is mounted on the syrin
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14, About 5 .
]t%Cé)Ii['l_gfﬁfing]e materials

sefribatieemaespresantnsplantable
andrpeHa frRpspiantation (ACT)
1

Excellent cartilage regeneration ability

More advanced cartilage regeneration
ability

Knee incision necessary {incision of more
than 15 cm necessary for suture, upon

periosteum collection and transplantation)

Capable of performing surgery via
minimal incision (5 cm),Capable of

performing surgeryusing an arthroscope

Non-even distribution {possibility of
unequal and localized cartilage re-
generation by action of gravity, due to
suspending state of celis in a liquid
phase,)

Even distribution {exhibiting even dis-
tribution due fo rapid gelling charac-
teristics within a period of 1 to 5 minutes
at a moment of transplantation and thereby
homogeneous cartilage generation ability
at that state)

Suture (the most time-consuming process
among surgical processes and being
complicated)

No suture

Long Operation time

Short Operation time

Producing fibrocartilage by bleeding

Bleeding control with bone wax {mostly
producing hyaline cartilage)




Conventional ACT Inventive ACT (Injectable Chondron) Liquid injectable
preparation Gel type (convenient transplantation due to rapid gelling
characteristics within 1 to 5 minutes, upon transplanting, and readiness
win farmdesired shapes Chondrocytes + culture medium CheodreRytessusi47
biocompatible materials Osteoperiosteal grafting necessary Periosteum

redeneratlon ab|I|ty More advanced cartilet eduegenemtmnn gbdmmlh(g]eﬂ)cesses

incision necessary (incision of more Capa I%@Bﬂ@@ié@%ﬁ%éﬂ[@@é%ﬁ@nmn and
than 15 cm necessary for suture, upon mgggn%I |nc$|on (5 cm),Capable of
periosteum collection and transplantation) performing.surgeryusing an
arthroscope Non-even distribution (posleiihtyspfaEmmd@ri’dmionf defect
(exhlbltlng even dis- unequal and Iocallz%gggglage re- trlbutlon due to

rap 6 die a A
a period of 1 to 5 minutes suspendlng StiddIBFEeNE 1 el d@ﬂddﬁﬁéue to
moment of transplantation and thereby hm@hmmogeaeous cartllage

generation ability at that state)—Suture (tf gﬁ oSt gme consuml rocess0 d
No|suture among surgical processes and Ao iEk %)WFL fgearng due
Opgration time tShort Operation time Prod@uémgeﬁ‘mﬁéﬁaﬁtﬁage@by bleeding

1661 S0 B B KR S 10 AT a0 PR AR venion
prot¥8ses yarecatiage W@ﬁé@ﬁ@é%ﬁ@%ﬂ%ﬁ%@%@%%ﬁ) Ham's F- 1—:
TranspianEdR isfard dssoof defedttishapis: Alteyidtionof, caideakage Mugium,
to INCOMINEIE MU sential Medium), alpha-MEM, RPMI 1640, Leibovitz's L-15

Medium and Eagle's basal Medium, which are conventionaily used in the art.

[67] Preferably, the concentration of the lyophilized powder (fibrinogen) used herein is
m the range of 10 mg/mL to 200 mg/mL. Where the conceniration of fibrinogen is less
than 10 mg/mL, it is too low to exert properties thereof as the matrix. In contrast,
where the concentration of fibrinogen is greater than 200 mg/mi, difficulty of
dissolution occurs and it is difficult to use it due to very high viscosity. Therefore, it is
preferred to use fibrinogen within the range of 10 mg/mL to 200 mg/ml..

[68] In addition, the concentration of the white lyophilized powder (thrombin} used
herein is preferably in the range of 1 IU/mL to 200 IU/mL. Where the concentration of
thrombin is iess than 1 1U/mL, it is too low to form f{ibrin, thereby being incapable of
achieving gelation within several minutes. In contrast, where the concentration of
thrombin is greater than 200 IU/mi., thrombin is solidified immediately upon mixing
and thereby is not suitable for use in the injectable therapeutic agent. Therefore, it is
preferred to use thrombin within the range of 1 IU/mL to 200 TU/mL.

[69] Additonally, the concentration of aprotinin used herein is preferably in the range of
106 KIU/mL to 20,000 KIU/mL. Where the concentration of aprotinin is less than 100
KIU/ml, it is of little help 1o inhibition of fibrin decomposition. In contrast, where the
concentration of aprotinin is greater than 20,000 KIU/ml, cytotoxicity may occur,
Therefore, it is preferred to use aprotinin within the range of 100 KiU/mL o 20,000
KIU/mE.

[70] Further, the amount of hyaluronic acid used herein is preferably in the range of
0.01% to 2% {w/v}. Where the amount of hyaluronic acid is less than 0.01%, it is

difficult to sufficiently exert functions thereof as the matrix. In contrast, where the



Reducing the time for weight-bearing due to no periosteum suture [66]
Meanwhile, as the medium for cell culture that can be used in the present
invention, mention may be made of DMEM (Dulbecco's Modified Eagle's

wiiedizm)}g94Tam's F- 12, DMEM/F-12, IMDM (Iscove's ModM{EtkR2605/043147

[h—

Dulbecco's Medium), McCoy's 5A Medium, MEM (Minimum Essential
Medium), afpha MEM, RPMI 1640, Leibovitz's L-15 Medium and Eagle's
basaFHaLR M%W&%%@%%%ﬁﬁ%é&%?%ﬁaﬁ Eup mrardiapcturally
the afcentiatidry of the dyophilize dpbdbre(iorfiinogen)ixs Sthdreken isisin

theg@r@@c@m&smg/mfm@%mg(mﬁ{ﬁé%ﬁ% %K[Q)Qﬁ%emf@ﬂm of

fli;riﬂggrﬁg#s nl, SS ﬂ_g{t}an 10 ﬁ % 1|1sttoo owt h%xee;rt QFerrtASrQ{f emn% of

rX. n con?l %11’] ere ec ncenfratlon (0) % Inogen” |Sﬁreae

than B0 g/ eaThe 6t TR <EembRl aeaagéwa%ésa?ﬁwﬁ&a @i it is
dueitdiveityidighiiviscogityeT Herefiors  licisoprefemsdito wherfilbrmogemt of

Wiﬂ&lﬂﬂﬁ&@z{%@ﬁeﬁ@i a—l@iﬁ@% @%Q&mmc@m @Q@)&%@Hﬂﬁ&ebmdabﬂiw of
ion, of t ite_lyopnillz in erein |

pre é)l?}tjm e r%%y\é ‘O?ﬁ%’ﬁL t‘g%g%fgg/mi& ere tk?ggg{%%r%{t?ra gﬁferred

of fﬂrﬁrﬁﬁ%argel%%’%af‘?’lihf@mmﬂq%?f)é%wgo‘fb}rf?ﬁ% thereby being

incdpalistpfahdhiginglgdisgion within several minutes. In contrast, where

the concentia Q&m%fmtﬁ{é)m‘gb R diG rﬁ%i&ﬁ@r%@?d&%{gljo Itgg mbinii Bwing

solidified iImmediately upon mlxn? ereby Is no for use in

the‘iﬁ%&%aﬁf@H‘?&ﬁéﬁa‘&t}?‘&"ﬁ&‘@ﬁf%ﬁ@%ﬁé’YuF@VBPé’%}?EBSEBOHEEGﬁ%‘?@rﬁB%ﬁm“
withiin thgirange oEgnmietaR00cf U LdieAlined ipratiynitheid and collagen
conganttatiomah apralininisedaRaiel is prefarnblydnhedang e @frafiantation

KIUmLdQ, %QQ%M Uﬂg}&a}!}@@é&%}ﬁ&%ﬁﬂ’i{@é&&@&ﬁﬁf&’é&”ﬂﬂ‘cﬁ%ﬁ&ﬁ% is

it is of little to Inhibition of fibrin decomposition. In

than 100 gpf; sz Hﬁ

contra¥edNH ﬁfé‘oé%%ééc?‘ijt [8HCot %{p?g?‘r‘ﬁﬁ & §r@é?3¥ﬁfhﬁﬁ° o W@la‘mn”
KIUypskolesptbtesiestyirrapsotieted siiqe e fdecadiciee praféire dardlases agsrotHins
Wlthiﬁathezfﬁdj’{gﬁﬂﬁé‘.@@dél}dﬂfﬁai@ %Q@@cﬂé Hdimbvd O} Faptheridhalleviation of

amgynt.of Q%H:EQQ I’B acidused, QFJ &iR, 5 RLg TR IR 1B the angeRsq0 9& Wereby
% w/v% here the amou Sﬁ% E?/aluroalc acid is less thanOOl% it is q

duﬁu%i?r‘g‘% DA SR8 PRI SHSHY th ST et SR HBaduEicrease

wheérsteeer§aps3e807/011094 PCT/KR2005/003147 amount of

[73] hyaluranisagiclis preaiercthancimdnindabibityrefchibiivenaynte st tadtyosed

aff%‘i%ﬂu&ﬂ%{%@é&%%&é@%é&@ﬂ@zﬁ'&@%%%‘? Qﬁﬁ%@&%@ﬁ%%gﬁﬁée@éﬁy

itis_.preferred to. use h yronic. acid within.the ra ge of 0.01 to.2% (w.
fications, agdifions an sututmns are possmbtI wnr’] ut departing from l(_he stope

and spirit of the invention as disciosed in the accompanyving claims.
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[71] Still further, the amount of collagen type 2 used herein is preferably in

the range of 50 f/mL to | mghnL. Where the amount of collagen type -2 is

less than 50 f/ mL, itis difficult to sufflgﬁan}a/ exert functions thereof. In

contrast, where the amount of collager type 2 is greater than 1 mg/mL,
characteristics thereof affect bindability of fibrin, thereby affecting strength
andjhardnassiidhe mapisinbhareigeeibis piefedredyte iiseacallagenstypendrocyte
2 within thgsr agﬁt%toofnSQ O%mll_ ) étﬂégé n}tgg J)@dustrlal Applicability [72] As
apparen{?ropn [

forégoin present invention provides the following
effects: BBIIHSN dﬂrﬁcﬂq%ﬂéﬁw&ﬁ%ﬁ% WPEERTEMtioHal No- 1 (Red) faro o 1 ml
osteopesiosteahghaftingd hyjmixingthnddfansplantingomatiices. idcl By containing

fibrin, hx%%@gplmg Iﬁ)&q@&@ﬁh%ﬁ %@%m%@m%@%%slﬂemng the syringe

cartilage; In partlcular convenlent in sit lantatio

ue't
gelling dRtadt@ishCs in whidhar s 68 Hﬁag%l %E goncentration of
gelated flitiwn geshort periothof Hk) n@/rabdlt’)ﬂ(ﬁo@hnhutes upon
tratnsplamjl&gmgqmﬁle&%Qle@!tmmy@?§§!m@ﬂ isitesaione ﬁ@tl@&g%to Vial No. 3
native c ges, as well as treatment of a.wide vari cartilage,
defects §%ag égiear@s Cot%tgg}%ﬁ%tlsné Q\B/IP %}%erfﬁ)ur‘ﬁgﬁ{(? fhl |e%n b‘\bmsemng the
treated \%ala@m}ﬁﬂf‘étﬁlsh*@|éa11b%@réﬁ6f?%héth%¥d%0éh@}ﬂﬁé ékgraék@moﬂajﬁctmg red
of rapideigant more effective cartilage generation, resulting in increased

custome sRUSIACHON. LU AR PEg RHS QPO Ysing & 1 mI

present |nvent|o‘ﬁ have been disclosed for illustrative purposeés, those

skilled irftHa%srt WIPAfOr 8 Al B S BRI Mtatichsy ddditigRlathy such that
substitutiensoarepassible withoutideparting froge titd dEbpd. andlispititof.;

the 'nveQH@H@%@%919?@%%%6&@%0%{5@e&iﬁmgc%méc&%é /s\uspensm o
method of prepargw nﬁ?n mggctable chondr c%/te for auto

cho
transplant&tion®c RY thESHBpY of B pYiding iYFHPz@f'f af 8}6{&5% mxmo the
culture comtairiedvin Vidhie tinfRedjiintelw symnssterile syringe and

mJectmgcm%%lﬂr@J 1@{@ M@bmo% @ﬂa@ SORN@lNg WhItser 2 (Blue) and then
light- yellow |ze {hgl rin e |ns rtl tne strli?l%e into

Vial No. lﬁm ec ion, Stch t afl% grégncenﬁatlon ‘
fibrinogeni @mméq'mjbmf@@ ﬁ@#ﬁh@rﬁ?mpméwﬂ, 4 0Ymjlsctingre llgphsyringe;
cell cultuggicontained in Vial No. 1 (Red) into Vial No. 3 (Red, small)

containi ! h lizad r )
into Vlaﬁglo\m%t%%e ver%% ﬁ%q it Eoéﬁl?fér?ereéﬂ tgré%?%?{l&r?%qgt?ﬁgw\%g% (Blue) and
Vial No. 4 (Yellow) on a standing holder Toliowe by mountmg a screw fip on

the syringes, mixing the contents of the syringes using the front end mixing tip
thereof and forming a resulting mixture that is suitable to be transplanted into a
damaged cartilage region of an animal.

[2]  The method according to claim 1, wherein the injecting step via insertion of a
syringe needle is carried out by directly injecting the contents of the syringe
over the lvophilizate, not injecting along the inner wall of the vial, while
carefully preventing a needle tip from contacting the lyophilizate.

[3]  The method according to claim 1 wherein a celi eulture of Vial No. 1 (Red)

10



liquid; collecting 0.1 cc of | ml content of Vial No. 3 (Red, small) usinga 1
ml 15 syringe, followed by injection into a bottom of Vial No. 4 (Yellow),
such that the concentration of thrombin is in the range of 1 IU/mL to 200

wiZnelpaténg the entire contents of two vials containing ch8adSEyees/ 403147
suspension to Vial No. 4 (Yellow) using a 1 ml sterile syringe, followed by
mixing the contents two or three times using the syringe; 20 confirming
completEAEBIHOTOLRE EOneAEdHVIANRECS. (HI0EY AndGhdU/mi of
injecting dahew@ntiréty/ ohthe dissdglubdmatbgahinteead brmlsyutimg ehdngetting
the well-mixed cell therapeutic of Vial 4 (Yellow) into a | ml syringe; and
mounting two 1 ml syringes filled with the contents of Vial No. 2 (Blue) and
25 Vial No. 4 (Yellow) on a standing holder followed by mounting a screw
tip on the syringes, mixing the contents of the syringes using the front end
mixing tip thereof and forming a resulting mixture that is suitable to be
transplanted into a damaged cartilage region of an animal. [2] The
method according to claim 1, wherein the injecting step via insertion of a
30 syringe needle is carried out by directly injecting the contents of the
syringe over the lyophilizate, not injecting along the inner wall of the vial,
while carefully preventing a needle tip from contacting the lyophilizate. [3]
The method according to claim 1 wherein a cell culture of Vial No. 1 (Red)
10 WO 2007/011094 PCT/KR2005/003147 contains 0.01% to 2% (w/v) of
hyaluronic acid, 100 to 20,000 KIU/mL of aprotinin, 50 [ilmL to 1 mglmL of
collagen type 2 or a mixture thereof. 11
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