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F 2:IPA R EQAC IZBITA BZ-= > FX 7 =2 BEVDOBWNAZ ) —h D x s
K7 = o(Z)-BHEERE)-RERDOEL

HF 7N
1 2 3 4 5 6
W2 FRY lin 1/1.8 1/5.8 51/1 1/1.8 /5.8
P AE R
Jlss lg lg lg lg lg lg
P
V] IPA (10 X) EtOAc (10 X)
— N/A /4.2 “[E10071 1.9/1 1/24
(97.0%/1.1%) |(2efi) (18.9%/79.6%) |(97.9%/0.7%) |(65.4%/34.2%) |(3.9%/94.8%)
N°C 3] N/A /47 5.4/1 124 2.5
B\ 87.0007.0%) | (2.1%/97.4%) (66.2%/12.3%) |(29.2%/68.7%) |(28.0%/70.1%)
——E 2.1 1/90 >100/1 T 0
- (98.2%/0.3%) [(31.8%/67.2%) |(1.196/98.1%) [(99.0%/0.4%) [(55.9%/43.1%) |(12.6%/86.9%)
I T 1.7 /1.3 1.6/1 176.7 /2.6
(70.1%/19.6%) |(36.5%/60.6%) [(43.4%/54.9%) [(37.7%/23.0%) |(12.6%/84.3%) |(26.2%4/84.3%)
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% 3: EtOAc/n-~7 % VIR EZ WA, BZ- 2 FEX L7 = VIREMNHD(Z)-= 2 R

U7 = v DFEAE R

NG RA—H TS
EZxy ¥ 7= -FBZHE158 |5g
EtOAc/n-~7% > &4 (1:1) 140 mL
Vs i B ~82 °C GRif)
oy ~30 °C
RT (2w H, R ONEE 23°C,1hr
0 . & 4 3.3 g, 1/8.1 (10.90%/88.60%)

HLER 173.0 (23.94%/72.47%)
oooao
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IRTG A—F TEER
0y &S
1 2
EZ-t» F¥ v 7 = (ElL= 5g 0g
1/1.8)
EtOAc (55 1 DiEHAl) 50 mL 50 mL
Vi ~68 °C ~78 °C GB)
Bk ~33°C ~38 °C
RT 2@ A, R ONEE 23°C, 1h 23°C, 1 h
O B4 ?éi?f;‘iﬁg_ 1% 1.53 g, 1/1 (49.32%/49.80%)
E/Z fe i 1/3.8 (20.13%/76.86%) | 1/ 2.6 (27.29%/70.09%)
IR D PLE 5mL,25mL £ T HifgE T
AR ER ~68 °C ~68C
ERIGETER] (5 2 0FEFANEIBE | n-~TZ 2,40 mL, (LB | EtOH, 50 mL, 72k
hn HElE s
RT (T El, B OYER 23 °C, — M 23 °C (Z: 43 ~280)
o 3.0g, 1/4.2 32g 1/12
AR O = (18.70%/78.95%) (7.52%/90.24%)
E/Z th it 1/3.2 1/1.51
(21.65%/70.35%) (39.35%/57.76%)
Ooo0oooao
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gooad

RS (2= FXT 7= REBREBENGDZ)-T 2 FE 7 x OB

OooooogoQgdg
OoooooogoQgdg

fER s
287 R—H oy bES
1 2
E/Z-=» K% 7 lE | 1/1.8 1.2/1
BlZ-= ¥ 7= & 30g 50¢g
EtOAc 300 mL 500 mL
Ve i ah ~70 °C ~70 °C
3y ~33°C ~33°C
RT (2l 25°C,3h 25 °C, —
LR O [E e 4.5/1 (80.52%/17.73%) 13.5/1 (92.44/6.83%)
E/Z b3 iriklia 1/5.0 (16.02%/80.71%) 1/6.8 (12.34%/84.45%)
IRk DR EtOAc # g% IP (400 ml X 2) & 7&ifa
IPA %3B/0 230 mL 900 mL
AR 250 mL
HWA T — 50 °C —ff 50 °C, — e
RT IZiHH, B ONEE 25°C,4h 25°C,4h

L) [E 4 1/31.7 (3.0%/95.15%) 1.31.9 (2.94%/93.74%)

E/Z bR T 1% 1/1.6 (36.16%/58.78%) 1/1.7 (32.17%/55.92%)
-ﬁjjﬁeﬁ'ai:ﬁ'-i"%’) E/Z-x >/ R 148 g 216 ¢

S RS i R

EtOH 148 mL 220 mL

ViR h ~70 °C ~70 °C

RT [Z4H] 25°C,05h 25°C,1h

R O (&l T4 - 1/76.9 (1.26%/91.91%)

E/Z R bo¥id - 1/20.1 (4.57%/91.91%)
0°C-5°Clz#Hl, RUUE# | 0°C-5°C, 1h 0°C-5°C, 1h

AR D [E T4 (2) 1/51.8 (1.86%/96.31%) 1/118.7 (0.82%/97.30%)

E/Z b3 B (7) 1/6.8 (12.72%/86.23%) 1/8 (10.54%/84.66%)

R R 31% 29%
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RO EEHENRCU DNAT A—EF
=k — 1 2 3
KIS EEORE 10L 10L 50 L
E/Z-= R¥v 7 = 0.37 kg 0.17 kg 0.83 kg
v NS
6N HCI 1.1 kg (3 vol.) 0.68 kg (4 vol.) 3.32 kg (4 vol.)
F i s 60 °C, 6 hr 60 °C, 6 hr 60 °C, 6 hr
IPCIZ#1T 2D E/Z it 1.1 1.1 1.1
%
8N NaOH Hfnfg @ 14 13 14
pH
NaCl fi1HH 20% NaCl, 1.1kg | 20% NaCl, 1.0kg | 5% NaCl, 2.5 kg
Svol ECHMEESL | 1.9L(5.1vol)E | IL(5.8vol)ET |4L(48vol)ET
TEAE <
50°C TO n-~TH 2.5 kg, 40 min 1.2 kg, 30 min 5.6 kg, 36 min
> (10 vol.)?®iBHn
50 °C TOHt 150 rpm, 40 min 130 rpm, | hr 150 rpm, 2 hr
0°C (¥ 2 hr 4 hr 5 hr
0°C TOfE#H 150 rpm, 2 hr 140 rpm, 6 hr 150 rpm, 6 hr
e B 10 min 10 min 20 min
Hz 50 °C, 4 hr 68 °C, 18 hr 69 °C, 26 hr
AP1 @ E/Z H3 Il 0.92 1.1
XRPD /8 & — FZRE 11 (3 11) HZRE 111 (X 13) FERE 11 (X 12)
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B 11 X 12 > 13
E=7 | asteommz | | © 7 | tateosm | | S0 | faxtuomeE
(B o frE o frE S
°26) 26) ©26)
6.6 31 6.6 33 6.6 24
7.0 42 7.0 35 7.0 21
9.3 16 9.3 24 9.2 19
11.9 100 11.9 100 9.6 17
13.3 20 13.3 27 11.9 55
14.0 96 14.0 85 13.3 20
14.1 22 14.2 34 13.9 39
15.1 11 15.1 16 16.8 50
16.8 13 16.8 12 17.1 100
17.1 22 17.1 20 17.7 56
17.7 14 17.7 15 18.2 38
18.4 69 18.4 65 18.3 37
18.6 13 18.5 17 19.9 22
20.0 16 20.0 20 20.2 18
20.8 35 20.8 46 20.8 38
21.3 17 21.3 29 21.3 24
21.7 59 21.7 82 21.7 56
22.0 16 22.0 18 22.5 19
229 14 229 19 229 17
232 9 23.2 16 239 26
239 17 239 17 24.3 29
243 12 243 14 253 15
26.8 20
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#2 11: [E(Z)-= > K% 7 = Ll R o0 N BE i) 7 22 7E i B
No. 1 2 3
=30 . )
Ty g g g
B 40 °C 60 °C 80 °C
E/Z ki
1176 (1.27%/97.45%) | 1/75 (1.30%/97.43%) | 1/76 (1.28%/97.42%)
20 | %
T
f’*;;rﬁ 1.28% 1.27% 1.30%
EZ I
. 1/81 (1.2%/97.11%) | 1/83 (1.17%/87.11%) | 1/72 (1.34%/96.92%)
7/ N’ﬂm
\,g:.\\f
1.69% 1.72% 1.74%
Ly
A |
. 1/75 (1.29%/97.31%) | 1/82 (1.27%/97.48%) | 1/77 (1.27%/97.33%)
08| RARM | o 1.33% 1.40%
¥
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No. 1 2 3 4

Z)-=> Fxv

i 0.1g 0.lg 0.05 0.05g

BA| 10 mL 99.5% 10 mL 99.5% 18 mL 70% 18 mL 70%
EtOH EtOH EtOH EtOH

=Ly 10 mg/mL 10 mg/mL 2.8 mg/mL 2.8 mg/mL

L 25°C 40 °C 25°C 40 °C

E/Z 1/71 1/57 1/46 1/21
2@ | HEFE (1.37%/97.33%) | (1.70%/96.98%) | (2.09%/96.59%) | (4.43%/94.23%)

f;jﬁ%m' 1.3% 1.32% 1.33% 1.34%

E/Z 1/50 1/34 1/17 1/5.5
_— o S (1.91%/96.37%) | (2.82%/95.45%) | (5.62%92.67%) | (15.23%/83.04%)

f;quﬁm 1.72% 1/73% 1.71% 1.73%

E/Z 1/37 1/27 1/8.4 1/3.4
0 kg (2.58%/96.03%) | (3.56%/95.10%) | (10.46%/88.20%) | (22.59%/76.09%)

1= |'I\\J‘_

:ETM 1.39% 1.34% 1.34% 1.32%
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0,

T RFY | ol % MBS R -
7= (R | RE (5°0) 25 °C/60%RH e
) 40 °C/75%RH

Om (3m (6m [9m |Om 3m 6 m 9m 0m 3m
(Z)-—» K% | 99.5 99.5 |99.5 99.5 |99:5

99.6 99.5 99.6 99.5 99.5

vz 10
(E)-= > K% |[0.19 0.18 | 0.19 0.18 |0.19
i 0.17 0.19 0.17 0.19 0.17
2 AR
kB 0.06 | 0.05 [0.05 | 0.05 | 0.06 0.05 0.06 | 0.07 | 0.06 0.07
(Karl Fischer)
B KOOl = 0.11 1 0.10 | 0.I1 |0.11 |O.11 0.11 0.11 0.11 0.11 0.11
DAHIH)
(Z)-=» F%
NI E A B
USP<9212 1 13900 14030 13776 20
Tl—~h
72 b (cfu
g/mL)
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5% AR D wt/wt
2T F¥L 7 =2 D-Z/bakx— |0.1%to20%
]\

FRAD IR B—RF Y T A 0.5% to 15%

MEESMEE L B — R 15% to 90%

v = k= 5% to 30%

ISR =2 —F 4 7 EUDRAGIT ® 0.01% to 3%
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H (Z)-=> F | P &) BT (CV%)
X7 x| Tmax (hr) Cmax AUC24nr tin
BE58/H (ng/mL) (hr*ng/mL) (hr)
(mg)

1HE |1mg 6.0 9.6 158 41.1
(n=35) (2.0—8.08) (18.9%) (20.3%) (15.8%)
2 mg 4.17 17.7 305 49.0
(n=06) (3.0-6.0) (23.4%) (17.9%) (26.0%)
4 mg 5.08 32.5 587 41.6
(n=06) (3.0-6.0) (52.3%) (53.3%) (22.9%)

21 H 1 mg 8.0 24.6 458 52.6

B (n=135) (4.0-6.05) (35.0%) (36.3%) (20.8%)
2 mg 4.0 50.0 911 43.4
(n=06) (2.0 - 6.05) (23.7%) (19.7%) (17.1%)
4 mg 5.0 115.0 2041 45.1
(n=6) (2.0-10.0) (49.0%) (50.4%) (15.2%)
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0000000000000 000D0DO0DDO0OO0ODO0O0DO0DO0ODODOODDOODOoODaO
0000000000000 000000000000000000000000000a0
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# 17: ©7 /L AUC@in: 1 mg, 2mg, KW4mg?dD (Z)-=> FH¥F T 7=
AUC0-inf) hr* ng/mL
ZH&: 1 mg i hH#: 2 mg 5B 4 mg
441 753 736
534 954 1883
739 1242 2116
527 1489 4624
593 1009 1098
1188 1642
oooooao
oooooao
RIBA: 5B IngdD (- v FH¥ 7 = TOUEIZ X ARIFA2EF AV MEDORIE (1)
#E 1 HB 40 led [8E [11B 148 17HE
ik it B |B B |B |B |4#&5A0
hrO5[hr I [hr2 [hr3 |hrd |bes [he® |hr 10 [he 12 [hr24 [HE72/Hr 85 (&5 1L
120 @i (AT |a0
Ty 268 [2.68 [3.75 [17.1 [17.1 (203 [23.6 [22.0 [225 [182 [15.0 [8.03 [3.75 [2.68 [385 [43.4 [434
R (00 [1.89 (239 24 (15 [3.6 |44 |69 [6.7 |58 [3.1 |L89 [1.47 [0.00 [8.6 [22.8 [19.1
V) o 71 Je4 14 o 18 [19 [32 [30 [32 20 [24 [3@ [0 [22 |53 |44
it 268 268 |2.68 |I87 (161 [I87 |24.01 [21.4 |21.4 |214 [16.1 |8.03 |2.68 |2.68 |[428 [402 [455
fierls 2.68 [0.00 |2.68 |13.4 [16.01 [18.7 [16.1 |13.4 |13.4 [8.03 [10.7 |5.35 |2.68 |2.68 |268 |[13.4 [134
A 268 [5.35 |8B.03 |I87 [I87 [26.8 |26.8 [32.1 |32.1 |21.4 [I87 |10.7 |5.35 |2.68 |455 |75.0 |642
Se(a[ey [2.68 (3.8 [3.33 [17.0 |[17.1 [20.1 |232 [21.1 [21.6 [17.1 [147 |7.84 [3.53 [2.68 [37.7 |37.6 |385
oooooao
oooooao
#z 18B: LEIC L 5T VEYBRE AT A — 4, 5B 2mg (Z)-=> FF 7 = (n=6).
Ty 0.17 0.00 217 10.2 14.5 17.2 17.2 14.3 14.5 14.2 10.3 5.67 2.80 0.83 22.8 292 32.2
EERE 0.4 0.00 1.47 3.8 2.3 4.8 3.7 3.8 3.4 2.0 2.3 1.63 1.10 0.4 3.3 4.7 7.7
cV (%) 245% 0% 68% aT% 16% 28% 21% 26% 23% 14% 22% 20% 39% 40% 15% 16% 24%
=13 0.00 000 250 10.0 14.5 175 17.0 145 14.5 14.0 10.5 5.50 3.00 1.00 225 28.5 29.5
B 0.00 0.00 0.00 5.00 11.0 11.0 13.0 8.00 10.0 12.0 8.00 4.00 1.00 0.00 19.0 23.0 27.0
BX 1.00 0.00 4.00 16.0 17.0 220 22.0 19.0 19.0 18.0 13.0 8.00 4.00 1.00 28.0 37.0 47.0
- AEES ] 1.00 235 9.5 14.3 16.6 16.8 13.8 14.2 141 10.1 5.47 2.55 1.00 2.6 28.9 31.5
oooooao
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Ooo0ooooao
# 18C: LB\ L 2T WEMENHENR T A —¥ ; HERB 4mg (Z)-= > F¥ 7 = (n=6)
N 6 6 6 5 6 6 6 6 6 6 6 6 5 6 5 6 6
iy 0.83 0.83 A.197 20.0 7.8 26.8 30.5 25.5 30.3 27.8 Nn.3 10.0 5.00 2.33 50.4 69.0 68.8
WMERE 041 04 172 80 137 121 180 11.0 17.8 149 13.2 6.8 4.64 1.97 25.1 45.8 43.0
CcV (%) 40% 405 54% 40% 40% 45% 50% 43% 50% 53% 62% 68% Q3% B4a% 50% 66% 62%
ik 100 1.00 400 190 245 240 255 250 28.0 255 19.5 8.00 400 150 450 640 73.0
=ih 0.00 0.00 1.00 1.0 14.0 14.0 14.0 13.0 13.0 1.0 8.00 4.00 1.00 1.00 23.0 3.00 1.00
X 100 1.00 5.00 350 52.0 49.0 62.0 42.0 62.0 52.0 43.0 230 13.0 6.00 77.0 145 115
He T 1.00 1.00 2.62 18.9 25.3 248 26.7 235 26.4 246 18.0 8.54 3.62 1.82 45.2 449 37.5
oooooao
oooooao
ZVOALEIZLIDIBHOETNVEDERE T A—2, 58 Ilmg(Z)-=> F%T 7=
. N=5
WEt 1HHE
Cmax Tmax | AUCTlast Kel Thalf | AUCq.ins AUC24hr CL/F Vz/F
{(ng/mL) | (hr) (hr*ng/mL) | (1/hr) | (hr) (hr*ng/mL) | (hr*ng/mL) | (L/hr) | (L)
L 9.6 5.62 | 471 0.015 | 46.1 | 567 158 1.82 119.9
FEHE (R 1.8 2.21 76 0.002 | 7.3 110 32 0.33 274
7=
CV (%) 18.9 394 16.2 16.2 15.8 | 19.10 20.8 18.4 22.9
o 10.0 6.0 472 0.015 | 47.2 | 534 171 1.87 107.6
ferh 7.0 2.0 367 0.013 | 37.5 | 441 102 1.35 102.7
HeXK 12.0 8.08 582 0.018 | 544 | 739 183 2.27 168.4
e (] - 9.5 5.11 466 0.015 | 456 | 559 155 1.79 117.8
¥
GeoCV% | 19.9 58.2 16.5 16.2 162 | 19.1 240 19.1 20.6
oooooao
oooooao
F19B: ABIZ LS | HEDETF NVEYFRENT A —F . H 58 2mg
N 6 6 6 6 6 6 6 6 6
Ty 7.7 4.28 £89 0.015 49.0 1106 305 1.89 130.6
EEEE 4.1 0.96 205 0.003 12.7 256 55 0.46 34.9
oV (%) 23 4 225 25.3 233 26.0 23.1 17.9 24 1 26.7
sk 17.5 417 055 0.016 44.0 1009 303 1.83 118.0
B/h 13.0 3.00 537 0.010 37.8 755 248 1.34 gg.2
B 22 0 6.00 1137 0.018 68.1 1489 380 2.65 194.8
HETY 17.3 4.19 862 0.015 47.7 1081 301 1.85 127.3
GeoCV% 24 1 22.2 28.7 25.3 25.3 24.0 18.0 24.0 24.7
Ooooooao
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F19C: LBEIZLD 1 BEOETIVEYBRE AT A—H, 58 4mg

N

F i
BERE
cV (%)

Hk

=/

- #N
T
GeolWV%

oooooad
oooooad

]
32.

i

52.
29.
14.
62.
29,
55.

6
5.56
2.47
44.5
5.08
3.00
10.00
5.15
43.6

6
1654
1047
63.3
1423

as574
1424
64.4

6
0.017
0.004
218
0.017
0.012
0.022
0.017
22.8

]
41.6
9.5
22.9
39.9
31.6
56.0
40.7
22.8

6
2017
1375
68.2
1763
736
4624
1704
69.1

6
587
313
53.3
539
258
1116
521
57.8

2.73
1.60
58.5
2.28
0.87
5.43
2.35
69.1

154.5
79.9
51.7

130.7
63.9

258.4

137.8
56.6

F19D: ABIC L% 21 HEDETF NV EYBNE AT A —F . B EE Img(Z)-=> R¥L 7

e, N=3§

N
iy
EaEE
oV (%)
P
b
BX
SETY
GeolCV%:

oooooad
oooooad

24.6
8.6
35.
29.
14.
34.
23.
40.

- W o o o o

6.88
1.87
271
8.00
4.00
8.42
6.64
321

166
36.3
527
248
636
4
42 2

F19E: LB L 5 21 H B DT LR E)

g

£
mgEE
oV (%)
CES
B
8K
AT
GeolV3:

oooogad

50.
11
23.
51.
as.
65.
48.
24

b wo oo -~bo

4.01
1.80
44 .9
4.00
2.00
6.05
3.64
53.1

911
179
19.7
910
716
177
897
19.8

19.1
6.9
36.3
22.0
10.3
26.5
17.9
42.2

0.014
0.003
20.4
0.014
0.011
0.017
0.013
20.9

5
52.6
10.9
20.8
49.3
40.6
65.8
51.7
20.9

5
2.49
1.06
42.6
1.90
1.57
4.03
2.32
42.2

181.3
64.1
35.4

170.1

116.7

286.8

173.3
33.9

BT A — 4 58 2mg(Z)-=> R¥o 7

38.0
7.5
19.7
37.9
29.8
49 1
37.4
19.8

6
0.016
0.003
18.9
0.015
0.014
0.021
0.016
18.2

6
43.4
7.4
171
45.7
33.0
50.8
42.8
18.2

2.27
0.44
19.4
2.21
1.70
2.79
2.23
19.8

139.1
22.7
16.3

131.6

119.6

179.4

137.7
15.5
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FIF: WEICELS 21 HHOET NVEYENE AT A —4, 5 & 4mg (2)-=> F¥ 7

T
N 6
F 115.0
BERE 56.3
oV (%) 49.0
=¥ 131.0
&=/ 42.0
;R 178.0
BTy 100.5
GeoCV% 67 .4
oooaoao
oooad

6 ] 6 =] =] <] 6
5.33 2041 85.1 0.016 45.1 2.83 189.0
2.73 1029 42.9 0.003 6.8 2.15 156.0
51.2 50.4 50.4 16.6 15.2 76.0 82.5
5.00 2469 102.9 0.015 45.3 1.63 106.1
2.00 616 25.7 0.013 34.0 1.32 73.0
10.00 3034 126.4 0.020 54.3 6.49 461.5
4.75 1744 T2.7 0.016 44.6 2.29 147.7
58.5 76.1 76.1 15.9 15.9 76.1 84.6

£ 20: FEMERE T A —F OFHFE 21 AE)/(1 HA)

Z)-=> Fx | BB AT A—FOFHLE 21 HEH)/(Q BEH)

;71/1&5 Com(21 B HY AUC2n:21 B BY AUC2n(21 H B
Cmax(l B E) AUCMhr(I B E) AUCO-inf(l El E)

I mg (n=5) 2.74 (SD 1.29) 3.09 (SD 1.49) 0.81 (SD 0.20)

2 mg (n=6) 2.92 (SD 0.88) 3.04 (SD 0.79) 0.85 (SD 0.20)

4 mg (n=6) 3.56 (SD 1.01) 3.47 (SD 1.08) 1.08 (SD 0.38)

Ooo0ooaoano
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HYEEE/ ST | 2T H B e TEfiE R D 95% £
A—% (0 (B e
Cmax T R% |1 0.808 (0.487 — 1.130) 0.66
72y |21 | 1.055 (0.655 — 1.455) 0.68
ADCosie Ty RF |1 0.873 (0.548 — 1.199) 0.69
7.y (21 | 1.008 (0.582 — 1.433) 0.63
Ooo0o0oooao
Ooo0o0Oaoao

OO0 oooooooooooooooggoog
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22: = FF 7 =22k D HEBRFAIONRT A —FHEEHE

R22. (D)~ FX U7 = RE (RA) & RERICHE DL

@)=y K SR (Z)-= > R¥T 7 | EHMmE (2)-=v F¥¥
g =  Css DREFKILERTD 7 = ¥ Css DHFFeRER Css AF3E/3C
FVTE e BROY% b
v RER | °
ng/mL nM ng/mL nM
1 mg 12.4 33.1 19.1 51.1 154%
2mg 18.6 49.8 38 101.7 204%
4 mg 56.8 152.1 85.1 227.9 150%
8 mg 96.8 259.2 - - .

Css = Z K AE T O EJJR EE (AUCtau/tau)
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