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(Z8-&2) Therapeutic effect of cartilage tissue regeneration using stem cells and hydrogel
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1. ¥ 9 7|2 HE (Information of Investigators)

" HERtS| AT (Role
Ao Al x3 Gl&X{(Contact) | S=HR2(LSF (umq__rl;:ﬂ(oqq)
(Name) (Department) (Position) | (Cell-phone#) Otz o c I_-‘rlx ) -
BIC =
e HIO|QOC|Z2Stnt | Sm4 | 010-8351-5085
© =° T Study-202505-1335 (ST %
BIC T2 RE M F QL2
2 HO|MC|ZdSstat | CHeFI4 | 010-9145-3149
es =° ° Study-202503-604 | (EE|SYATXY
& 5 BIC 2 X KIR| %] OF2FA}
of ot Hto|B|CIZ 3t | TR | 010-3319-1450 RN,
Study-202401-121 (ZEIFE AR
* SEdEe £EY ZE UAXE 7|YsHY] Higtd, 2 AFAE HY F o g2 St=X| V| YsiFAAIL
ATHARTL HH STUHS +UY FS olzlet 20| 9 B0l HI YRE J|Ystol FAIY| ufEiLict
* AEHY R SSHERE™AZ/(ACUC) B WA sHSHD A 3 oA YR 2| E BHES{oF gLCh
HIEA| $F Y Ol X|F3sHof ofL|Ct
12, As4s 7|2t
SEHEEC R s2Y ~ 20284 058 WYX /FZB( 3 H)EB( 2 )EW
* 1% IfH| £ 7|72 %[0} 11H0(0, 13S ER0iSto] AEo| £l 2 42, BtEA| 7|7t Bte M RSoled) 40| 0[F0

MOF ghLck

* Msel ME2 2o 22(F A7t 3E) Al ZHs =L CE

[==}

& (Grade and Procedure of Study)
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Grade B: AXSBZ ALGOIRIT 0| AEYAS FX| Yt NG EE AT

Grade C: HFIZ=S Y= THA|ZtO] ZOjot §F L& 2E A7} 716Xl W

Ho
HR
rr
re
-1

V | Grade D: HFEES Y22 S5k 0|¢2 1&OILt AYS Stote ug = A7

Grade E: §FF22 UH2Z IS¢ LSOILt AY £= o £ Gl 2E2E SWts ug =

2-2. s=HES BFE MESIH FHA|IR. (V) (Select Procedure)
MRESIE LR , | B % AIEol X H % 83
(Material injection or inoculation) (Sampling) (Genetics or Breeding)
v Q|atH K| AR Z=AF 4¢
(Surgical procedure) (Irradiation) (Infection)
v deld fEf 8 ds 2HE 2 7| Ef
(Observation of physical status or behavior) (Carcinogenesis) (Other)

*ENESHSHEE S22 HYY 4% NEE SSHUMNME U8 = Chg Fof 2t JtsELth
(CHeteto|2E 3, 2E|AE )
% A

H (==}
* AEER G2 SSEURAL 8 AFEHT|FUN22RE S HYS Jotd 82 health report(EZ 18

T= 1 2 3
=3 (Species) mouse Rat mouse
7| & Y(Strain) DBA/1J Sprague Dawley C57BL/6
SEXE wild( Vv ) wild( Vv ) wild( Vv )
(Genotype_ GEM( ) GEM( ) GEM( )
‘d'H(Sex) M/F M/F M/F
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U, FTH(Age) 6-7wks 8wks 8wks
HIS(Weight) 18~20g 200g 18~20g
Z=2ZF(Numbers) 120 120 120

OjA2 MA germfree V SPF germfree V SPF germfree V SPF
(Microbiological

status) gnotobiotic | conventional | gnotobiotic | conventional gnotobiotic conventional
SENAEY) Hyochang Science Orient Yeungnam branch Hyochang Science
Source(vender) (Daehan Biolink) (Orient) (Daehan Biolink)
4. SEHE UAHa ELast SEAEQ FX| (Alternatives and Rationale for Animal use)

< JHsiE BEENHE FOI7| It mES HelstaK P,
41 SEHHC| Hg8E Hoeh| fgt AYUL. g NEe /15010 FHAR,

(To verify the validity of animal experiments. Please describe the followings.)

JE =l EE= 0| H|O|A(Data References):

Journal of Rheumatic Disease vol.19, No.4, (2012)
Journal of Rheumatic Disease vol.22, No.3, (2015)

2 & MEo] MHE Y (Appropriateness of the selected species):

2 dYs sty sl &7 &2 32 0|0 EnE Cho| B AFLIES =Z20M collageng 0830 2
2E0| s 2EY ZE (mouse CIA model)0| HefotH F=E|0] 2D, FAF ZHDHO| AJOME Lt
HoZ ABEE SYUst OFRA FO0| AMSEICE £ 2 H3o| SEEE YMst7| s OrA0AM 523 CIA
DES AH57(0 Mkt Z2l pea/1g MFSHRALEH

AMESE 50| Chet MAMH(Appropriateness of the number of animals):

- Collagen induced arthritis (CIA) model

: 673 0|l =71 DBA/L OFRAE FRSHO 1F O|del METJ|E EW F 7-9FH AtO|9 Or%

O Z CIAE SEZPICh typell collagen U complete Freund's adjuvant (CFA, S3tA)2t 1:12 2850

2o 7|ME0| HLIFAE S FYUDCE 1K FAF 2 2-3F 20| 2K FAE A|AStH, 2X HF Ol %
A

o =
3-7% TRE BEE SHO| LELID s st 5B TS Y4S HOICE HHZIO BEY 2y N
SE QARH BIEVILE I MY BEES Y0 os F20 2k FA T 1FY W PSS AR Soi
S QUCk 2% FAL O|F0| 1T Y] 2-38] HIER 2t @ Oich ¥2o| £ W, LUE S YYN £4S S

Stof 43 oiEE oIz & Uk

- 3EY 95 EF (typell collagen)2 £0438}0] O A9
direct conversiong O|&3%t0{ & Lf 2zt A
A7 MSlEE(DBA/1)C| AFE =0 CHEH

o o tl-
Qe TR Hasto] MY 55(33)E HBHULL

0

Tlon = f
1. TN HE s=22 F= (Oral)
- n=360

2 HHSE AL £ 45 2

o
1) Normal (B42): non-treated group (negative control)




AME7 S SEHE 2RI AL 1 ion 2.1 201512

- Ulsan National Institute of Science and Technology =] - (Ve rsion Ly . )
WnisT e a £

Institutional Animal Care and Use Committee

- DBA/J1: n=30, 10x32]
- Rat: n=30, 10x32|
- C57BL/6: n=30, 10x3%]
2) Control (CHET): typell collagen injected group
- DBA/J1: n=30, 10x3%]
- Rat: n=30, 10x32|
- C57BL/6: n=30, 10x3%]
3) Experimental group (™). typell collagen injected + therapeutic group
- DBA/J1: n=60, 20x3%]
- Rat: n=60, 20x32|
- C57BL/6: n=30, 10x3%]

desE 3
Xt Normal group Control group Experimental group | S74|(2%, DBA/IL,
rat)
<DBA/]1, rat, <DBA/]1, rat, <DBA/]1, rat, —~
400t2| x 3%
1X} C57BL/6> C57BL/6> C57BL/6> - 120042
2t 100t 2t 100t2] zt 200tz -
<DBA/]1, rat, <DBA/]1, rat, <DBA/]1, rat, —~
400t2| x 3%
2K} C57BL/6> C57BL/6> C57BL/6> - 120042
2t 10042 2t 10012 zt 200tz }
<DBA/]1, rat, <DBA/]1, rat, <DBA/]1, rat, —~
400t2] x 3&
3%t C57BL/6> C57BL/6> C57BL/6> ~ 120012]
2zt 100tz 2+ 10012 2+ 20012 B
DBA/J1 300}2] DBA/J1 300}2] DBA/J1 600}z]
A A SA Rat 300}2] Rat 300}2] Rat 600}t2]| 3600t2]
C57BL/6 300}2]| C57BL/6 3002 C57BL/6 600}2]

= .
- DBA/1) mouse: Collagen-induced arthritis (CIA) 222 S0O(E[A ZHE

UOIN ABElE DHEH 0heA B
Yok T ME X B ME 07 BISBIST KRN Mol Tweln, Y BEYC MO yue X
s + 90| %20 ¥ :

2
o
els
r
o

StA= It U #E 235 mat B He
- C57BL/6 mouse: CHEDE reporter mouseZt 7HEE|0] 0|, &§F FHA ZELF HIAMIZ 230 TS 7|
AT U HASME EME sHsleH Metoich £3], RNA 24, MZ 22| § EXxFo =HE40 &858

- Rat: &2 37|17t HM #EZ W 04, =% 44, SYEZY (MRI, uCT 5)0 EO0[5tCt. =% d B0
Hoot, 22 W ol NzHe =5 E7t X =N 240 2EE/C

4. =Y dEsE & 8 A
-2 32 T B ol 22 TR #E5tol 2 10-20012| 2 HiESHRICE
1) M=, 2) 2EY =T, 3) ABY 7 + o= NMET

A

— .
© SN 2 e o2 wi0| oY NESE 95%, AT s OlNCR I AN 2T A

Y 7= 22 W AL BGEHE 52 oA 9f10-30%2 5= EEO[ oYL o
gl '5|.
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13| MK Azt %
gt 3l Vv
Mgt ALR Vv
5-5. ¥ 7|7t & 2SHT (MY § HYs=E2 22 ZHELE FMotg 4%9) No search
equire o echanical Restrain remarks (v
Req f Mech | Restraint k
Aozt %
2 H %
13| MK Az %
HEE g1 v
Mgt ALR Y
6. ddSEQ olgtx 2| (Veterinary care)
* MY T Ee TE A0 HEEE9 &S 07| /i HAHTH =X|E FojoF gL|Ct
* oS SFHOf HEAISHO FHUAIL. 7|E MY F2 TIEF HO| 7|5t FHAIL
* OFE TYUAl MYTO| Had 42 MNEsHdS M Lds S
(22 . ¥ =sHZH =2At O| &%, T.5214, leeyj0926@unist.ac.kr)
6-1. A & HAES=9 1&g 2 OFF KN/ E/FHH /S SPNPN; No search
Pain Control (description of agent name, dose and route) (Operator) remarks (v)
278 /0kF A| @ isoflurane @ 1~2% (& 500ml) @ face mask @ b Lt
—Tono

(Tranquilization/Anesthesia) | ==1’d ¢ G5H &0

Xl E (Analgesics)

V
7| EfEH & (Others) v
6-2. QFEfAL BME (Method of Euthanasia) Operator
CO; sEd
* Yt oz Fe|N WHEFE S, tHR)ED olstE HE(SUAHM, FAM, co2)g HYELICH
* O

OFEFALOY CHet 2007 DO|= £=2|At2| 7}O|E2FRI(AVMA Guideline on Euthanasia

: Formerly Report of the
AVMA Panel on Euthanasia, 2007) : http://www.avma.org/resources/euthanasia.pdf)& il

63 72 & BE(BEY 720 82, INBL/BE/F0T AT 5)
) ) . . AA| R} No search
(Postoperative Care (Describe agent name, dose and route in the survival
surgery)) (Operator) remarks (v)
SHMH £ @ Cefazolin @ 25mg/kg/rat @ <= & 7€ S 0 hR L
(Antibiotics Therapy) | &0 o
USH £ @ Trimadol @ 0.lmg/ml SEZ A0 SIMeiM g0 | |
(Analgesics Therapy) | ® = £ Z|Of 522t A7 M e

7|E} (Others)



http://www.avma.org/resources/euthanasia.pdf

=

st 7|&dl A AIL) (Criteria of Endpoint in Animal study (*If don’t
describe what the reason))

need criteria,

eV s SEHEEC R EE
= ErdocEsEaTrTiE AlO| M A i
UnisT Ulsan National Institute of Science and Technology E'—lA-I _! 1 (verS|on 21v 201512)
Institutional Animal Care and Use Committee
6-4. QIEE0l Uy Z2ol I (U A=Hol orN JIFOl BR gl Mate A Aol |
O searc
Al

remarks (v)

He T AYYBHO ol 50| HEEAL U4 S22 Q% Hioh FHo| YEE2l HE

Hl WSO 20% O|del ME&27t AS Al A4S SEStD QAL o7

* 520 SEo 85 E= 2EYHAE Iohs 217t Oldkls 4%, HET X, Q=X H™AESE (humane
endpoint) = 2HEALE FBH7| Qo 7|EE MAISHO FUAL. (O 522 2% AtzgFEel Halt 4
HE2l 20% Ol MEHA Al B B2l 10%E Z1tct= Y9 dd, &Y 4o 49 & HAo X30|
20mmO| e LM Al 5)

7. 4E28H 28] EF AH¥ (Animal Study using Biohazards)

* OtEY T MRE AZMo| HES FHAR. (O RI S22 B2 “HAMYSAL ALBHIIS HE,
A AWz 0| et 2AHXE A IMOMIMEF §)

* Infectious agent2| &< 0O|= CDC2| Biological level& EZSHA|Z| HHZLICH TOfXO| ZAXEE RESIAIH
Helgu o

* A EsHdEH2 BSL 1~2 552 dESH RGIEES 0|8% S=HA0| 7t A|ZL T O 2 HATS
0|8%t M2 WHNBRsHSHE Bt FHAIR. (0|8 7t 28 : RUNMESXE d52 &)

7-1. AEIE F YA AF, MESH 22, Y S E, WEY DNA §2 Fost= 82 No search

(Injection of Radionuclides, Biological agents, hazardous chemicals, recombinant DNA and

Others)

remarks (v)

0] 2% (Agent): GFP labeled recombinant vector, type 2 collagen or LPS

=
=]

=]

S| A
5=l

1=
e
'cg)' AT

(Dose):

- GFP labeled recombinant vectr: 12| £, 1 x 10t vg/mouse (
50 pL)

- type 2 collagen: 22| £0{, 100ug/0.1ml per mice

- LPS: 12| F0f, 20ug/50ul per mice

S
H2

°%F 5 x 101 vg, & 20

£0] 2H¥(Route): E W FA

XNz| 2 (Disposal Method): LEIH7|E Xa|#Hat 5L

=]

o= FF % HE(Infectious potential of Biohazards):

S= — AR HG 7tsd = — 5= 19 7ts48

(Animal  to person) (Animal  to Animal)

AMZ Ol Zxig| =2 EE JI=M

= 7ol 20| 3=20M HiEE 7t _

v | S5 T ° = ee HiZ Z Z(Excretion route) : 22| A

(Excretion)
7-2. St M E (MESA FHS FOist=s ER)v) No search
(Bio-safety Level) remarks (v)

BS-I BS-II BS-II BS-1V

Grade
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8. SE4ES W& (Outline of Animal Study)

MES20| WARls STUHO| LSO B0l NSl Tl FHAIL.
S6| UHE2S 2 2OZ Lbs F2 0|0 Boto] ANl JEStUAlL.

HIFEILE OfsiE 4 b SOIZ WFAID, QA2 S22X|, 312 YU ARILTO| Ol%ls Fol Cish HFstol
FUAL.

Tt 0iE 748 BECLO TlEe) FUAIL

Tas Z2, B MBS e FHAlL

re

HEOE e 2 Eotetch

O

ZEY OIRA DEZ MESD, AP IAESL (direct conversion) HEH S S35
% 2 598 &2dte AS FHoZ ot

8-2. =Y A" A LY (FMHY 7[E)

(Schedule and Methods of Animal Study (Describe detail))

HEAE

<typeIl collagen FAt>
= HY2 HEYES RYUSH| 6t 2E W @52 7Y =E (typel collagen L LPS) FAE & 254
Y g4 oA ZEZ X ASHD, direct conversion B2 0|8510 AS M EME LEIHLH=X] O£
£ dBStax} oot

- 7-9 Y OIR2AE 08510 HAS TIAtCt

- 3F 3¢ typell collagent| 23t HEHS FY = ZASSILAL Sh= direct conversion IS adenovirus

91-
x
ot
o
il

ell

vectorE O| &30 &HE LHo| FAF
o
=

inl od
- BEY 9% W

: 2mg/ml &X°| Type Il collagen2 Complete Freund’s Adjuvant (CFA)Qt 1:1 HIEZ =28t =H 0.1ml
(Type Il collagen 100ug)g2 2| 7|XF0A 15~3cm Ot2iZLo| LILFE S MES| FYBICL 1Xt FALE A
5 21 T 2kt FALE AMSICH 1kt A|7|QF SUSIAH 1E[E 0|31 CFA CHAl imcomplete Freund's
adjuvant (IFA)Qt 28l8t0] S| Z2IAS FAISICH FIHH 22 [PS (20ug/50ul)E F=7t2 FOfSict

<AEA Xz F1dF B>

- Opeao] SO ZHiT Z7|AH Xt=0f st HELE SYLe=M HEY X2 IHE ST &S X0IE &

o o—

i

of
K
re
I
P
i
=
0z
2

| 28 Z=2S HESY p-CT, H&E staining, safranin O stainingg AA
7|0{5t=%| OJREE HASTHCL

<Az 2 2E>

-ANE 2 &5 2PE fIY Trimadolg & FO HACE XN SBHCE Trimadol2 &0 0.lmg/ml SEE 3
Mot X35tH, ME 220-250g 2 F 9l €Y S+ AFT (L 25-35m)2 7|[ELE 2 10mg/kg/dayl| FO0{F

of sfiEetct.

- TrimadolO| Z¥E S5 AlE ASEH N3, Alg & A0 5L ApdF HA22 JFX|BHC)
- ESHAE 7 4Y oEs sl 2T gram-positive M0l 20t Q1 SHERH| Ol Cefazoling F O $HCL
- Cefazolin2 25mg/kgl| 82 EZFAL HHEHEZ ARSI 19 13| FOfsiCt

<& eI

20254 38 ~ 20264 2¥

4 4 | 5 6 7 [ 8 9 10 [ 11 12 1 2
4 2 % % =]
SE 12} 22} 3z} B

=4
20264 38 ~ 20274 28
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