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cells alone or cell therapy utilizing a matrix complex produced by cells, thus greatly
limiting applications thereof leading to an urgent need for the development of more
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It has been demonstrated 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 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 acquire histological and mechanical
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applied to the damaged articular cartilage causes
articular pain and progressive limtation of articular
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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 polylactic acid or polyglycolic 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
hyaluronic acid are suitable polymers satisfying the requirements for use as the
scaffold, as mentioned above. Fibrin is a naturally-occurring substance and is a very
suitable biological carrier for chondrocyte transplantation. In addition, fibrin has

already been reported to have advantages such as biocompatibility, biodegradability
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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 damaged cartilage region.

In accordance with another aspect of the present invention, there is provided a
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therapeutic;
Fig. 2 is a photograph showing a method of transplanting an injectable cartilage
therapeutic, which is applied to the present invention;
Fig. 3 is a photograph showing a method of transplanting a cartilage therapeutic,
which is applied to the present invention;
Fig. 4 is a photograph showing a method of transplanting an injectable cartilage
therapeutic, which is applied to the present invention, via use of a syringe;
Fig. 5 is a photograph showing physical properties of an injectable cartilage
therapeutic in accordance with the present invention;

Fig. 6 is a photograph taken 3 months after regeneration of canine cartilage in
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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.

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 transplanting;
complete 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.

Further, the present invention provides a method for transplanting a cartilage

therapeutic of the present invention via injection, according to the following example.
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an EM taken 12 weeks after transplantation of a
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beld¥s PAdlthe é%’@gﬂ’éﬁtetl% &igl Y- 2riBlue) fiy omHeiely dissalved

S p ech fAﬁ) aluhfufcap bEVRIL EJ‘B)EBIKRd:d) ‘Sﬁlgﬂ) Riemb ¥ andiBe cap and surface
e nvent ZEe.
G DR G 2P ST i N p Dl R cotortess
covust ¢dngetining anveliite lymnlezahdmvvslentrthmmbma)l cartil age vi a
use g fl fil Ef ﬁ%lu&&{j Jﬂtﬁih&ﬂnt\h& IQI) la(tRQEﬁ isggﬁodﬁgg& iffo a syringe and

|nject|ng e Fesul ting m xt
theisyagge nesgiconinseram] intpn¥iial N@ 3 £$ﬁé1 pmélé)e\ﬁhwh aenRd tically,

enﬁq@}e@ drdafPldj éwln@ged gQnayenient in situ trans

plan on duef] rapi. elll?%ﬁq\?a {IStICdS [Pl

whi C CHIFMR¥Ng NG 1(1 cgget Vial No low) and washing the cap
and surface of the vial with 70% ethanol, 0.1 cc of 1 ml content in Vial No. 3 (Red,
small) is collected using a 1 ml syringe and is injected to a bottom of Vial No. 4
(Yellow).

8. The entire contents of two vials containing chondrocyte suspension are
introduced into Vial No. 4 (Yellow) using a 1 ml sterile syringe, followed by mixing
two or three times using the syringe.

9. After confirming complete dissolution of the content of Vial 2 (Blue), the entirety
of the dissolved material is filled into a 1 ml syringe.

10. The well-mixed cell therapeutic of Vial 4 (Yellow) is introduced into a 1 ml
syringe.

11. Two 1 ml syringes filled with the contents of Vial No. 2 (Blue) and Vial No. 4

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



therapeutic is gelated wthin a short period of about
1 to 5 mnutes, upon transplanting; conplete binding
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cartilage, as well as treatnent of a wide variety of

cartil age defects and severe osteoarthritis;

a| | ev2. A k@Bwbnidetide ip aPpbladd be tiatytiafdss follosved by mounting a
% f| ed sursgl cal operation nethod; and thereby

pr% ¥ 1BANGA P HBPOnd nore effective generation of
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theaeutlco ent 1 nvention via
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I nplhﬂﬂaﬁ()@gqeemplt&m@aperl ments usi ng ani nal (canl ne)

chon re carried out accordi to.t

foll gﬁoﬁéagé‘&h ween ‘%ﬁﬁé‘ﬂrﬁ?%m‘%‘m’? &g F‘%g’e%?%?au“’logous
evellandtcegiteIramepibmatiora¢/eCT) i BRdwn &, Tase Shetow. i n Fig. 2,
[49] 1. The linbus of cartilage defect region is
trimred and the size thereof is neasured. Then, the
fol | dablad steps are carried out. [50] 2. Anobng the
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I ntsgsp%n(i}{é Istg% of Ceﬁis in a liquid at a moment of transplantation and thereby
phase,) homogeneous cartilage generation ability

at that state)

Suture (the most time-consuming process |No suture

among surgical processes and being

complicated)
Long Operation time Short Operation time
Producing fibrocartilage by bleeding Bleeding control with bone wax (mostly

producing hyaline cartilage)




the syringe needle is inserted into Vial No. 3 (Red,
small) which is stood vertically, thereby gradually

wo pgogot1iong red liquid. [55] 7. After renoving BEI/KR2005/003147
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al um num cap of Vial No. 4 (Yellow) and washing the
cap and surface of the vial with 70% ethanol, 0.1 cc

ofl 1m content in Vial No. 3 (R@gidwfdﬁagﬁc)oldn%%‘%e%a?ﬁg%iﬂocesses

using a 1n syringe and is injected to a s .
Vilal No. 4 (Yellow). [56] 8. Thisesrertiagedberarsitis cgmposition and
two vials containing chondrocyt ©s§ﬂ1§ﬁﬁﬂﬁl on are
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stlerile syringe, followed by m ﬁrm@ptawb@rrega‘rdbes ofi defsst
usli ng the syringe. [57] 9. Afterh%ggfl rmng conplete
a

dilssolution of the content of \ (RI 119)1 the
entirety of the dissol ved materjAleviasioh ol tetichiuge dac to
Inml syringe. [58] 10. The well-m xed eI It therapeutl c
of_, Vial 4 (Yellow) is i ntroduceéncoﬁ%pé &°9H® syringe.

[99] 11. Two 1m syringes fill eq{e%&ﬁ Qi O S ght Bk aring due
Vilal No. 2 (Blue) and Vial No. %

respectively, are nounted on a é‘?P‘PH%%OSé@c“ghﬂW’Fﬁ

hol d A's connectin ed on
t he E/[?PFWB’L% s {hs) fP%fﬁ)é‘B‘\?l Terd ataCaE@FéW ’1“6 GIgseqt invention,
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t .
" BRRBATS SR bl MU DS MLuBEEMRLG s 3 M,
at MENT i(Menimuint Ewnuaiﬂ\é@humg al;{l@z\]’lEM RPABb 11405 LpibavitassL-15
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trans antation site Is trinme nmpari son

bet mB@.ﬁerﬂWé, the seuaentratinpefttholyonhidizebprieder (dbrogen) used herein is
au;nqh@ E91d8 of N ﬁ@vlﬁw@ e0d nﬁgl Wika! the eor(oeﬁzﬁudn&ﬁmﬁ@gen is less

el Tabl whi. |
t neRb ol oSty @ PRGf S b GR g T hgotras,
pr ebemrtthd coneadtiavion offfibtihogenimyreber thad @00 indDMEMIifficulty of
R Sl OS 4ARUP R R o MilE G Thepotore s
me@ﬁer@dsﬁuaﬁb@brumgewmh(mﬂhﬁ rangmokd 8 @y inkd to KB imerdgL.
al ph?ﬂ i\ﬁMonRﬁM Coilléﬁl%atléi?bmg 'vxtlﬁtesf dp‘hilf’zeh’%@bvﬁ@ﬂ (ﬁﬁgmbm) used

| e's basal gnven onal 'y ed
t h rgingis pre Tblwlé?h@r%‘?ﬂ%f’f 1tINém&dﬂ AR { k- oWh%ﬁe ﬂ@wncentraﬂon of
| yopdrhbinZetdspomal e TU(HL bit isteg & tdeed fiveiheihardbs being incapable of

achieving gelation within several minutes. In contrast, where the concentration of
thrombin is greater than 200 IU/mL, 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 IU/mL.

Additionally, the concentration of aprotinin used herein is preferably in the range of
100 KIU/mL to 20,000 KIU/mL. Where the concentration of aprotinin is less than 100
KIU/mL, it is of little help to 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 to 20,000
KIU/mL.

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



in the range of 10 ng/nL to 200 ng/ nL. Were the
concentration of fibrinogen is less than 10 ng/n, it
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In contrast, where the concentration of fibrinogen is
greater than 200 ng/ L, difficulty of dissolution
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suffl ciently exert functions thereof. In contrast,
where the anount of collagen type 2 is greater than 1
ng/ m., characteristics thereof affect bindability of
fibrin, thereby affecting strength and hardness of the
matrix. Therefore, it is preferred to use coll agen
type 2 within the range of 50 D)nL to 1 ng/ nL.
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Industrial Applicability [72] As apparent fromthe
foregoi ng, the present invention provides the

wo 0o7owony ef fects: solution of inconveni ence BXITKBR2G08603147

by conventional osteoperiosteal grafting, by m xing
and transplanting matrices including fibrin,

hyal uroni ¢ acid and col | @jﬁim$0h are main

i ngredi ents of cartil age; ticular, convenient in

situ tAQH&H&@GF@&dSﬂQnﬁﬁaﬂ 19 jccBPlcthflilob N for autologous chondrocyte

characteristics in which an injectable cartjl age ..

t her ap&atsplanfaloRAORtPEing iting atglﬁ%%lpclﬁ@wgé@ﬂaf hyalypgnic acid and

i.e., adagén, vHich Songiitdut @Sin ibgrodichk an afihantdrtiBige, via use of a front
es t

conpl et e, bindin f transpl.anted.sites .t he. adj acent

nat i vee‘hda‘P{Xﬂ‘?gatéfg%fa 24w ‘Pﬂlgesln{efté%% hﬁ@ﬁf’s‘* ngam%?%fé it d damaged
var i et sarglagemgian. age def ects and severe

ost eoapthrd & i S¢ af i on. '

be. ¢ 1 onrignd & b LRl IHRRoE R ARTb R Btondrocye
and t hERSBRANEHERRONIHISHE: r api der and nore effective

carti | fig€inge el dFal BBndro€ab hlnie chitainbg HETHE Mot SR &IVBAto a 1 ml
satisfaction. [73] .A though tpe E\Eefer&eagg\gg‘aog!n?nts ..

of t heSpHlES¥TEs addnier g e oel! pHbie |iQ flgfuc) containing

I 11 ust whit¢ welightryphise dyophliose psiidéd (Edrinvgdnh by afstrtiniglthe syringe
appreci ate. t I.QUS: i £ i 1 tion _
stbot b Fish 882 P Bisu i bl b bR R u R gt brinogen
scope ina thephngetofdio mgyenli ivZ¥tmgmlas di scl osed in the

acconpanytifg 1 GhiddMRefflcainde cbdthinfd fBVRONLH (Red) into Vial No. 3

transpl anti ngi an i njectable chondrocyte for autol ogous
chondr &t el ruisimng white lopbibiges Py (hrmbig) by inserting the
mat r i ceginic® edtoiiAIgNd. i3n ity vl diredtion, detedy @Rflually injecting red
col | aggn .d‘vvhi ch constitute main ingredients of ani nal

cartil %lg via use of a front end mxing tip of a

syri ngenlleotmgd @ 1icnjoé ¢ milregnteheofréisUNDI h(Rad, xhalt)aisingt0l el syringe,

damagefé)ll‘c‘)%& 'é)g/ Zrﬁ Ct[Q%QLt%gblf(Ié%& Vil N8?4é Pi’ ellowgiﬁugfl that the con-

transpl antin I nj ect, on roc?/ or ogous

chondr ewjmeon plhspmbintisinitenrangonpt I'dintgto HO0IEi/my: 1 n

of a cRRMY @6 ¥hreCBhicHis®f 60O YAl @R iy cRdndNbytelsusR8Hion to Vial

into 1n4ﬁ‘géerlle,syr|nea]gd i.n egtlngthe cel |

cul t ur BOi htBeligMaIusig a lzm? BPLE)SYEBH 4910 RaHPpnggie contents two

|'i ght - yrethteewinhagaphiglthe @dingemwder (fi bri nogen) by

inserting the syri - dnt \ﬁhl\b. It he ver g cal

di r ect FORTL GNP SisndbBomehe £ SupSa by 4 st FihlyRend then

I's in njestingigengfety Of tg/dissolved @REriapintd 3 1innjsgungag

Ilm ooangicﬁﬁ% the%%lf—ﬁﬁfedccgﬁtﬂ?ér%gtib B Vil (@9110\37) {ReE) m1 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, and mixing the contents of the syringes using the front end mixing
tip thereof while injecting the resulting mixture to be transplanted into a
damaged cartilage region of an animal.
The method according to claim 2, wherein the injecting step via insertion of a
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.

The method according to claim 2, wherein a cell culture of Vial No. 1 (Red)

10



(Red, small) containing white |yophilized powder
(thronmbin) by inserting the syringe into Vial No. 3 in

W b@79er4 cal direction, thereby gradual ly injRBCI/KR05/003147
red liquid; collecting 0.1 cc of 1m content of Via
No. 3 (Red, small) using a 1m syringe, followed by
i nj ect éditaindXd.01% thQbs Gw PHf Miadlrohie acid, (00! 20VH00 KSIURAL of

that the can trati.on of thronbin is.in the range of
L A R et S B pf 2 E R S SgReof
two vials containing chondrocyte suspension to Via

No. 4 (Yellow) using a 1 m sterile syringe, foll owed
by m xing the contents two or three tinmes using the
syringe; confirm ng conplete dissolution of the
contents of Vial No. 2 (Blue) and then injecting the
entirety of the dissolved material into a 1m syringe;
injecting the well-m xed cell therapeutic of Vial 4
(Yellow) into a 1 m syringe; and nounting two 1mi
syringes filled wwth the contents of Vial No. 2 (Blue)
and Vial No. 4 (Yellow) on a standi ng hol der foll owed
by nmounting a screw tip on the syringes, and m xi ng
the contents of the syringes using the front end

m xing tip thereof while injecting the resulting

m xture to be transplanted into a danaged cartil age
region of an animal. [3] The nethod according to claim
2, wherein the injecting step via insertion of a
syringe needle is carried out by directly injecting
the contents of the syringe over the |yophilizate, not
injecting along the inner wall of the vial, while
carefully preventing a needle tip fromcontacting the
| yophilizate. [4] The nethod according to claim 2,
wherein a cell culture of Vial No. 1 (Red)contains
0.01%to 2% (w v) of hyaluronic acid, 100 to 20, 000
KIUWnL of aprotinin, 50 DnL to 1 ng/niL of collagen
type 2 or a mxture thereof.
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