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, . : «C ) ( ) )
, , /
L- , D- , DL- , ' '
PLGA ( - - ) .
100:0 15:85, 75:25 30:70, 60:40 40:60 /
, 50:5 /
( - - )(PCL-co-LA) 10:90 90:10, 50:50 , 35:
65 65:35, 25:75 75:35 / .
0% 90% ., 0% 100% , 0%
60%
(GPC) , 1,000 120,000,
5,000 50,000, 8,000 30,000 .
, (shear thinning)
5,249,910 , 4,443,340
1 (
) 5,310,865 .
. . , 8,000, 10,00
0, 30,000 1000,000 50:50 : Boehringer

Lingelheim(Petersburg, VA), Medisorb Technologies International L.P(Cicinatti, OH)  Birmingham Polymer,
Inc.(Birmingham, AL) .

(D,L- ) Reasomer R L104, PLA-L104, (D,L- - - ) 50:50

Reasomer R RG502, (D,L- - - ) 50:50 Reasomer R RG502H, (D,L- -

- ) 50:50 Reasomer R RG503, (D,L- - - ) 50:50 Reasomer R RG506,
L- MW 2,000(Reasomer R L 206, Reasomer R L 207, Reasomer R L 209, Reasomer R L 214);
D,L (Reasomer R R 104, Reasomer R R 202,Reasomer R R 203, Reasomer R R 206, Reasomer R

R 207, Reasomer R R 208); L- - -D,L- 90:10(Reasomer R LR 209);

Reasomer R G 205); D, L- - - 50:50(Reasomer R RG 504 H, Reasomer R RG504,

Reasomer R RG 505); D-L- - - 75:25(Reasomer R RG 752, Reasomer R RG 755,

RG756); D, L- - - 85:15(Reasomer R RG 858); L- - -

70:30(Reasomer R LT 706); (Reasomer R X 210)(Boehringer Lingelheim Chemicals, In

c., Petersburg,VA) .

DL- / 100:0(MEDISORB R Polymers 100 DL High, MEDISORB R Polymers

100 DL Low); DL- / 85/15(MEDISORB R Polymers 8515 DL High, MEDISORB R Polyme

rs 8515 DL Low); DL- / 75/25(MEDISORB R Polymers 7525 DL High, MEDISORB R Pol

ymers 7525 DL Low); DL- / 65/35(MEDISORB R Polymers 6535 DL High, MEDISORB R

Polymers 6535 DL Low); DL- / 54/46(MEDISORB R Polymers 5050 DL High, MEDISOR

B R Polymers 5050 DL Low); DL- / 54/46(MEDISORB R Polymers 5050 DL 2A(3), M

EDISORB R Polymers 5050 DL3A(3), MEDISORB R Polymers 5050 DL 4A(3))(Medisorb Technologies Intern

ational L.P, Cicinatti, OH); D,L- - - 50:50; D,L- - -

65:35; D,L- - - 75:25; D,L- - - 85:15; D,L-

; - ; DL- - - 25:75; DL- - -

75:25(Birmingham Polymer, Inc.Birmingham, AL)

90% , 10 85% , 15 80% , 20
75% , 30 70 % 35 65%
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, 3-
, 17a - , 19-nor-
, , GRF,
, , LHRH, LHRH , -2a,
-2b, , (EGF) , -
(PDGF), (FGF), -a (TGF-a ), -B (TGF-B),
(EPO), -I(IGF-1), ~-H(IGF-II), -1, -2,
-6, -8, -a (TNF-a ), -B (TNF-B ), -a (INF-a ), -
B (INF-B), -y (INF-y ), -0 (INF-w), (CGF), (VEGF),
(TPO), - (SDF), (PIGF), (HGF),
(GM-CSF), - (GDNPF), (G-CSF),
(CNTF), (BMP),
(G ,
) ( ( ,
D! 1 )l 1 1 (
) : (L- L-
); , G(GP)II , 1 4
/ : / . (
, )s ( )
- ( (BCNU) ) (DTIC);
/ ( ) (
) ( 2- (
)); ( : ) ; (
: )i ( : ) (
)s ;
( )i ( :
, 60 - : (
- , )i ( ,
) ( : ) ( )
( ), ( : ), , (
, ) 1 ( (FK-506),
( ) ) (VEGF),
(FGF);
, mTOR
(EGFs), - (PDGFs), (1G



Fs), (FGFs),
CSFs, GMCSFs), (IFNs),
NGs), - (PIGFs),
1 il y BCNU,
5,651,986
200 30 125
L 5
10-20% hGF
1 40 %
, 20%
24 90
20 mg/
e behind)’ ,
) 30
12 , 8

- (TGFs), (ILs),
(VEGF, EGFs),
(HIFs).
) 5,242,910
, cDNA,
0.1 250 .
50% 50%
15-30 mM
) 0.1
, 2 30 %
(loading rate) ,
30%
, 24 180 24
3 90 0l1lug 30 mg/
10pg 10 mg/
24 40
% 24

- 15 -

10-2004-0058100

(CSFs, MCFs, G

(EPOs), (A
DNA
1
)
50 % ,
2 20 %
120 ,
) 1 “ g
(leav

%



10-2004-0058100

654,010 5,656,297 , . , hG

(antacid) . ,
100:1 1:1, 10:1

0.1 100 % , 50
% 10-20 %

. (leav
e behind) , ,

. Metler PJ300
0 (top loader balance) . 50:50 Resomer R RG502(PLGA RG 502)
(D,L- - - J(PLGA) (weight). PLGA
. / ( ) 1

. 1 4
, 30 (65 ) . PLGA-504

: (D,L- ) Resomer R L104, PLA-L104, (D,L- - -
) 50:50 Resomer R RG502, (D,L- - - ) 50:50 Resomer R RG502H, PLGA
-502H, (D,L- - - ) 50:50 Resomer R RG503, L- MW2,000(Resomer R
L206, Resomer R L207, Resomer R L209, Resomer R L214); D,L- (Resomer R R104, Resomer
R R202, Resomer R R203, Resomer R R206, Resomer R R207, Resomer R R208); L- - -D,L-
90:10(Resomer R LG209); D,L- - - 75:25(Resomer R RG752, Resomer R
RG755, Resomer R RG756); D,L- - - 85:15(Resomer R RG858); L- -
- 70:30(Resomer R LT706); ((Resomer R X210)(Boehringer Ingelheim Ch
emicals, Inc., Petersburg, VA); DL- / 100:0(MEDISORB R Polymer 100 DL High, MEDIS

- 16 -
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ORB R Polymer 100 DL Low); DL~ / 85/15(MEDISORB R Polymer 8515 DL High, MEDIS
ORB R Polymer 8515 DL Low); DL- / 75/25(MEDISORB R Polymer 7525 DL High, MEDI
SORB R Polymer 7525 DL Low); DL- / 65/35(MEDISORB R Polymer 65/35 DL High, ME
DISORB R Polymer 65/35 DL Low); DL- / 54/46(MEDISORB R Polymer 5050 DL High,

MEDISORB R Polymer 5050 DL Low); DL- / 54/46(MEDISORB R Polymer 5050 DL 2A
(3) High, MEDISORB R Polymer 5050 DL3A(3), MEDISORB R Polymer 5050 DL4A(3))(Medisorb Technologi

es International L.P., Cincinatti, OH); D,L- - - 50:50; D,L- - -
65:35; D,L- - - 75:25; D,L- - - 85:15; D,
L- ; L- ; ; € - ; DL- - - 25;75;
DL- - - 75:25(Birmingham Polymers, Inc., Birmingham, AL).
1
1
A A R w4 LR e PG
gam (%) Hl o) o] = gm (%) gm (%)
gm (%)
1 5.0365 4.5093 0.5178 -
2 5.0139 3.7553 1.2560 -
3 5.0350 4.5193 - 0.5206
4 5.0024 3.7547 - 1.2508
5 5.0068 5.0044 - -
2
.50 % (PLGA RG50
2) 50 % ) 1
( 5) ( 7)
2
2
A A v Bk w2 o BH-&
(%) Hl 0 O] E (%) A (%) (%)
5 50.0 50.0 0.0 0.0
6 50.0 0.0 50.0 0.0
7 45.0 52.8 0.0 2.2
56 7 . )
( : 5) ( : 7)
( 6) (thinning)
3
2 3 iml/
24— . 2 ( :
5) (: 7) ( 6)
( .
5)
( : 6), ( 7)
4
PLGA RG50
2 : 100% ;75 % , 25
% ; 100% . 100% ( ,
PLGA-502 45 % 55 % ). Iml/ 24-
3

- 17 -
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PLGA . , 4
PLGA-502
5
hGH
(hGH) ( )
hGH (5mg/ml) Concentration/Dialysis Selector diafiltering (BresaGen Corportation, Adeaide,
Australia) 10mg/mi . (diafiltered) hGH 5
(pH 7.6) . hGH
. hGH(5mg/ml)( Zn (e 30mM))
5 50mM) Yamato Mini Spray
2 psi
120
7.5
2-4
40-45 psi
Durastop p P hGH(5mg/ml) 5
50mM; pH 7.6) .
25 / -30 30
25 / -30 30
05 / 10 960
05 / 20 480
05 / 25 300
05 / 30 300
05 / 5 5000
6
HGH-
(hGH) hGH(3.22 , Pharmacia-Upjohn, Stockholm, S
weden) (3.22 , 95%, Sigma- AIdrlch Corporation, St, Louns MO)
. 5 10,000 13mm
70 400 38 - 212
7

- 18 -



n, St, Louis, MO)

63-125

, Sigma-Aldrich Corporation, St, Louis, MO)

13mm
63 - 125
8
/
Caframo
3,10 30cc
2
A A Z 2 (%) w4 L] ol g2 (%)
Mool = (%) &= (%)
gt 45.0 45.0 0.0 0.0
9t 39.6 49.5 0.0 0.9
10° 45.0 33.8 11.3 0.0
11% 45.0% 33.8 11.3 0.0
12° 58.5° 31.5 0.0 0.0
13° 58.5° 0.0 31.5 0.0
14° 67.5° 0.0 225 0.0
15° 67.5* 0.0 22.5 0.0
16° 60.0% 0.0 20.0 0.0
1 = PLGA RG502 polymer (MW 16,000);
2 =PLGA L/G 50/50 (MW 22,600);
3 = PLGA L/G 50/50 (MW 8,000);
4 = PLGA L/G 50/50 (MW 10,000);
a=5% hGH, 5% SA;
b =10% 73 n}71<1 ;
c=10% H-3n}71<1 , 10% SA.
9
hGH
hGH hGH
hGH 0.5cc
37
(Radio Immuno Assay(RIA)
5 6 (‘hGH")

- 19 -
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(100 , Sigma-Aldrich Corporatio

hGH

(100 95%

. 5 5,000

120 230
10-20 %

2

16

hGH
4
(



10
( 4 )
18 37
@ 4 1,2,57,9 14 )
S (.14 )
7,8 9
, ( 13-16)
, 12) . ,
( 1 14 ) i)
11
hGH
hGH 5 . , hGH (0.3ml)
/ 50/50 .5 ,3x3 ml)
hGH PBS (2ml, pH 7.4) (SEC)
10 5 hGH
hGH (
. , hGH
12
2475 70770 . 10.716
2 L .
F=0.028¢ s o
R o
(R); (L); Q).
4 .
(n=3) (10 %30 )
A(40/45/15 %) ).
Power Law )
3
A% = j%] \ /\l%c%] F4 T4 N
D Zo D ES=
mm)| (mm) | (mm) | (mUmin) | A9 SD
1 0.191 12.7 2.3 0.05 14.6 0.8
2 0.292 50.8 3.25 0.5 172.2 5.3
3 0.292 12.7 3.25 0.05 8.6 0.2
4 0.191 12.7 3.25 0.5 176.0 2.6
5 0.292 50.8 2.3 0.05 13.4 0.3
6 0.292 12.7 2.3 0.5 30.0 2.5
7 0.191 50.8 3.25 0.05 127.0 2.3
8 0.191 50.8 2.3 0.5 161.4 4.5
9 0.241 25.4 2.3 0.25 48.8 0.5

- 20 -
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0.5cc

LC/M

hGH
hGH

(n);
8 )
( 1-9).
, PLGA RG502/BB/B
IMP (
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a : 24G(ID=0.292mm), 24G(ID=0.241mm)  27G(ID=0.191mm)
b :0.5 (12.7mm), 1 (25.4mm), 2 (50.8mm)
c (Hamilton): 250 (ID=2.30mm);500 (ID=3.25mm).
13
. (5-30
%) (5-50 ) 27 , 2
50/ . 4 i
, 10 %
50%
_4
AA | PLGA| WA [IE A | AA
RG 502 (Hl o] o] E o A A =71 (um)
(wt%) | (BB, wi%)| (BA, wit%) (wt%)
18 38.0 42.8 14.2 5 5
19 34.0 38.3 12.8 15 5
20 38.0 42.8 14.2 5 50
21 34.0 38.3 12.8 15 50
22 36.0 40.5 13.5 10 20
23 38.0 - 57.0 5 5
24 34.0 - 51.0 15 5
25 38.0 - 57.0 5 50
26 34.0 - 51.0 15 50
27 36.0 - 54.0 10 20
28 30.8 347 11.6 23 50
29 28.0 31.5 10.5 30 50
30 30.8 - 46.2 23 50
31 28.0 - 42.0 30 50
32 40.0 45.0 15.0 0 -
33 40.0 - 60.0 0 -
14
PDGF (preformulation)
(PDGF)
(A) (10mM, pH 6.2L) . L- (3.109) (2L)
. Milli-Q  (1800ml) . HCI(0.1N,
8ml) pH 6 . Milli-Q 2L .
(B) (10mM, pH 6.2L) . (5.919) (250mL)
Milli-Q  (250ml) (0.2M) . NaOH (49, 50% w/w)
(250ml) Milli-Q NaOH (0.2M) . (0.2M, 100ml)
(2L) NaOH (0.2M, 165ml) milli-Q (1600mL) pH 6
Milli-Q 2L .

- 21 -



10-2004-0058100

PDGF-BB , PDGF . lcm
400 250nm uv PDGF-BB
. 280nm ( ) ( ) (extrapolation) 400 330nm
. 0.574ml/mg x cm PDGF-BB
Millipore Tangential Flow Filtration System( (100ml)  Pellicon XL PLCCC 5000 MWCO
) PDGF-BB , 2 L 1/2
(10mM, pH 6) ; 1/2
(10mM, pH 6) . ,
, (HPLC) . Millipre T
FF TFF
PDGF-BB
, , 20, Zn PDGF-BB
PDGF-BB ; 5m
g/ml PDGF-BB ( 5 6 ).
PDGF-BB
25 / 4 30
25 / -50 3 .1 ,
1) 24 0.14 / -20 ; (ii) 24 0.14 / -1
5 ; (iii) 12 0.14 / 0 .2 , 1 (i) 12
0.14 / 20 ; ()4 0.14 / 30 . , 0 4
15
PDGF
5 6 10 % 4
0/45/15 PLGA RG502/ (BB)/ (BA) .1 5
, 15 ( 50/50)
HPLC(rpHPLC) (SEC) PDGF-BB
PDGF-BB 5 6 . , 14
PDGF-BB PDGF-BB
3
A A SA-1] SA-2| SA-3| SA4 | SA5| H-
PDGF
PDGF (mg) _ 1 1 1 1 1
o2~ (mg) 1 A1 0 0 0
Tween 20 (mg) 0 02 | 0.2 0 0
SAUolE (mg) 024 | 024 | 024 | 024 | 0.24
Zn oHAEIClE (M) 0 0 0 0 0.02
Ansg  (mg)* 20.16{ 21.96| 12.96| 11.16 | 11.34
SEC®] 2] 3 PDGF ®.=1] % 98.90| 98.82| 98.02| 98.51 | 98.59| 99.27
SECI 2] & PDGF t}ol ™ 9% 110 | 118 | 198 | 149 | 141 0.73
rp-HPLCOl 9 & RRT=0.93°14 =2 % | 115 | 11.1 | 10.7 | 127 { 11.0] 11.1
rp-HPLC®l &/ & RRT=1.00°11 ¥ % | 873 | 876 | 87.6 | 86.2 | 87.8| 87.7
rp-HPLCOl 9] & RRT=1.10°1 4] 3] = % 11 1.2 1.1 1.1 1.1 1.2
rp-HPLCOY o3t T & 3] % 0.0 | 041 0.6 00 [ 00 ] 0.

a = PLGA RG502/BB/BA — 40/45/15

6

- 22 -
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A A HA-1| HA-2 | HA-3| HA4 | HA5| 2=
PDGF
PDGF (mg) 1 1 1 1 1
T2 (mg) 1 1 0 0 0
Tween 20 (mg) 0 0.2 0.2 0 0
32~ Hd (mg) 0311 031] 031 | 0.31 | 0.31
Zn ol A H ol E(mg) 0 0 0 0 0.02
A vsE  (mg) 20.791 22.59| 13.59| 11.79 [ 11.97
SECY] °] % PDGF 2.=H % 99.15 99.15]| 99.07| 99.01 | 99.04| 99.27
SEC°l 9] ¥ PDGF T}l ™ % 0851( 085 093 | 099 | 0.96| 0.73
rp-HPLCOl €] & RRT=0.93°14 ¥=% | 113 | 11.0 | 109 | 10.8 | 10.9| 11.1
rp-HPLCl |3 RRT=1.00°14 »|5% | 87.6 | 87.8 | 87.7 | 88.0 | 88.0| 87.7
rp-HPLCOl ] 3 RRT=1.10°1 4] 3] Z % 1.1 1.1 1.2 1.2 1.1 1.2
rp-HPLCOl| ©] 3 t}-2 3] F 0, 0.0 | 0.0 0.2 0.0 0.0 0.0
a= PLGA RG502/BB/BA — 40/45/15
16
PDGF
PDGF-BB PD
GF-BB 14 ( 7): PGDF-BB
. uv
lcm 400 250nm uv . 280nm (

) ( ) 400 330nm . 0.574ml/mg x
cm PDGF-BB . Millipore Tangential Flow Filtration System(
(100ml)  Pellicon XL PLCCC 5000 MWCO ) )

1/2 (10mM, pH 6) ; 1/2
TFF (10mM, pH 6) :
, (HPLC)
Millipre TFF TFF . 10mM
PDGF-BB 1:1 (PDGF-BB ~5mg
/ml). 10mM pH6 PDGF-BB 10mM 5mg
/ml . 18
PDGF-BB PDGF
US #230 Mesh Screen(63 ) US #500 Mesh Screen(25 )
_7
A A PDGF-BB LAl o] E CIE=a=R=] FHRA
(Wt%) (wt%) _(wi%) (wt%)
34 81 19 -
35 43 - 14 43
17
PDGF
PDGF 2 .1
. - (pre-irradiated) PLGA RG 502 Keyence (
(HDPE) ) . , (Model HM-501, Ke
yence Corp., Japan) ( (revolution) 2000rpm, (rotation) 800rpm)
(10ml 25ml) . PGDF
, PGDF - Caframo
8
_8



, 3x3.0 ml)
HPLC(rpHPLC)

A Al 9 (%) A A
(PLGARG502, | Mzolol= | <42 (%)
MW = 16,000) (%)
362 31.5 43.9 14.6
37° 31.5 43.9 14.6
388 31.56 29.3 29.2
39° 31.5 29.3 29.2
a=10% AA 34
b=10% A4l 35,
18
PDGF
PDGF 5,25 40
(0.3ml) ( / 50/50
PDGF-BB PBS (2ml, pH 7.4)
) HPLC PDGF 12-14 5 ( 12),25 (
PDGF(SEC
9 5 ,25 40
PDGF 12-14
GF
_9
RP-HPLC (% 5123 )
A A Lo Al zk EE] BE] FE] RS
(2)| (RRT=093) | (RRT=1.00) | (RRT=1.00)| 12 (s)
= FDGF G GK 577 12 0
0 | 13.03£012 | B504£043 | 12035 | 072£0.00
5C | 14 | 12.77£0.28 | 8594%0.47 | 1.06£003 | 023%0.19
5°C | 28 | 1217£0.32 | 86.08%0.77 | 1.11%0.34 | 0.69£0.08
5°C | 90 | 12144035 | 86.14%042 | 0.78%0.01 | 0.94%0.08
3% 25°C | 14 | 957%0.14 | 89522018 | (&2t ) | 0.910.03
25°C | 28 | 8242012 | 90.9820.00 | ( A&t]) | 078%0.04
25°C | 90 | 8.96£0.21 | 90.16%0.23 (N/A) | 0.88 £0.01
40°C | 14 | 7.22£0.06 | 91.96£0.00 | (& ov]) | 083£002
40°C | 5 | 554£0.13 | 9380009 | (+27]) | 0.66%0.09
0 | 13252016 | 84972034 | 152036 | 0282086
5C | 14 | 13.07£0.04 | 85322034 | 143036 | 0.18%0.03
5°C | 28 | 12.03%008 | 8562%043 | 1.27£0.37 | 0.18%0.06
5C | 00 | 14073025 83.87£041 | 139044 | 0.67%0.28
37 25°C | 14 | 12.19£0.10 | 86282052 | 1252033 | 0.28%0.13
25°C | 28 | 11.702027 | 86.82%0.09 | 1.30%0.35 | 0.10%0.02
25°C | 00 | 14575041 | 83842057 | 145%046 | 017 £0.00
40°C | 14 | 12.932008 | 8565026 | 1.26%039 | 0.46 %007
40°C | 28 | 13.00£024 | 85182017 | 1592043 | 0.15%0.04
0 | 12.303028 | 8501026 | 0062002 | 073£004
5°C | 14 | 12212020 | 86.05%0.34 | 1.10£0.32 | 064 %0.36
5°C | 28 | 11.38£0.18 | 87.11£0.70 | 0.81%0.04 | 0.97£0.08
38 25°C | 14 | 850£0.19 | 90402027 | {=2t1) | 110%0.08
25°C | 28 | 7.73£0.19 | 91252018 | ( ~ %) | 1.02%0.04
25°C | 90 | 7.46%0.64 | 91.670.66 (WAY | 086£001
40°C | 14 | (52t]) | 99172000 | {~2t) | 083%0.04
40°C | 28 | (5on]) | 99.56 £0.00 | (=20) | 04420.03
0 [ 1271£0.14| 85902026 | 112001 | 03£0.03
5C | 14 | 13.0420.25 | 85.10£0.60 | 145£0.37 | 041£013
5°C | 28 | 12.6720.20 | 86.05£0.17 | 1.04£0.02 | 024 %0.05
5°C | 90 | 14.65£0.08 | 83.652007 | 1.04£0.01 | 0.66%0.13
39 25°C | 14 | 12.942008 | 85272043 | 150£0.33 | 029%0.10
25°C | 28 | 12.6420.19 | 85552034 | 1.51%041 | 0.30%0.09
25°C | 90 | 14.1120.15| 84682010 | 1.01£007 | 0.210.04
40°C | 14 | 12.10£0.18 | 85.7620.34 | 1.26%0.30 | 0.87 %048
40°C | 28 | 11122022 | 88.0520.88 | ( =20) | 0.19003
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