wo 20207130502 A1 |0 00000 K000 0

12) 539 afﬁ%ﬁﬂ ol FNE FAEL

19y Al A A 2 A 4HA 7]
A A

@3) A FNL

=

2020 9 6 ¥ 25 ¢ (25.06.2020) \WipO | PCT

| VO O D 60 0 RO OO
10) A FNHE
WO 2020/130502 A1

(51) FAEH]EF:

AGIK 9/20 (2006.01) AG1K 31/4985 (2006.01)
AGIK 31/7048 (2006.01)  A61P 3/10 (2006.01)
(21 FA=YAE. PCT/KR2019/017680
(22) FAIEYY: 2019 ¥ 12 ¥ 13 ¥ (13.12.2019)
(25) E29d9: Gh=o]
(26) FNA: Gh=o]
(30) SAAAR:

10-2018-0167694 2018 ' 12 ¥ 21 ¥ (21.12.2018) KR

99 (F)F 22 (HUONS CO., LTD.) [KR/KR];
13486 7] %= AEA] B R 253, A5 9023,
Gyeonggi-do (KR).

w2t &2 (LIM, Yun Jin); 16378 2 7] 5 =Y A]
AR FR2159 4 53, 1075 120235 (B, 9F
Z 20l ulE), Gyeonggi-do (KR). ©| % ¥ (LEE, Dong
IM); 14528 7| % F-HAA A572377H4 359, 3025

(7

(72)

(2] &, XA ol EX), Gyeonggi-do (KR). A A & (KIM,
Ji Hye); 15587 A 7| & MAMA| 457 g-%uighi4d 3,
2073, (AH8), Gyeonggi-do (KR). HH4] (CHOI, Yoon
Seok); 08807 A]-&Al el 5144 20, 11043 (F
A=, A Heed A E), Seoul (KR). ZAH (CHO, Jae
Min); 04152 A &A] P2 S92 288, 1015 2043
(M55, BETAH Ul E), Seoul (KR). LF 3L (OH,
Joon Gyo); 16295 A 7| & Al AT A5 5976
WA 22,155% 80135 (=&, 749 g E), Gyeong-
gi-do (KR).

(74) M 3l: E5 ¥ o[ 2 (ERUUM & LEEON IN-
TELLECTUAL PROPERTY LAW FIRM); 06575 A £
Al A ZT- AP U108, 35 (FFL ), Seoul (KR).

AAQ= (HRe A7 §le o 7S BE SR/ =
W Aele] W5 E 93lol): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DI, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
ID, IL, IN, IR, IS, JO, IP, KE, KG, KH, KN, KP, KW, KZ,

(81

(54) Title: PHARMACEUTICAL COMPOSITION COMPRISING EMPAGLIFLOZIN AND SITAGLIPTIN

(54) 2ol W PohE TR L ASTYU L LT oA 24

M amaaigen 25mg (pH1.2)

& % %

100.00 'MMW;;&;‘#
80.00

60.00 /

40.00 /

20.00 /

8 Dissolution rate(%)

our |

e AL (pH1.2}
gp =deH] 1 0j1 (pH1.2)

0 5

CcC

10 15 20 25 30 35

T T

40 45 50 55 &0

Time(mirn)

AA ... Empagliflozin 25 mg (pH 1.2)
BB ... Dissolution rate (%)

CC ... Time (min)

DD ... Example 1 (pH 1.2)
EE ... Comparative example 1 (pH 1.2)

(57) Abstract: The present invention relates to an oral composite preparation comprising empaglifiozin and sitagliptin as effective
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storage stability and content uniformity of the active ingredients are improved.
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[102]

[103]

%3]
AstelEaAlol gEE

PCT/KR2019/017680

(pH1.2) da= EF2I EEE (%)
5% 10% | 15% | 30% | 45% | 60%
H] 2o 1 86.30 | 93.00 | 96.90 | 98.90 | 99.70 | 99.90
2 Al 1 87.50 | 91.20 | 97.00 | 99.50 |100.40 | 100.90
Hl Lol - A A 1(%) | -1.2 1.8 -0.1 0.6 -0.7 -1.0
(pH 4.0) dute] 227 SE8 (%)
5% 10% | 15% | 30% | 45% | 60%
H] alof 1 75.30 | 87.50 | 92.60 | 96.30 | 98.40 | 99.90
2 Al 1 74.10 | 86.90 | 9620 | 99.50 | 100.10 | 100.70
B aLof| 1 - 2 AT ol 1(%) 1.2 0.6 -3.6 3.2 -1.7 -0.8
(pH 6.8) Aotz E23 &E5& (%)
5% 10% | 15% | 30% | 45% | 60%
H] 1l o] | 64.50 | 85.10 | 91.90 | 95.40 | 96.80 | 98.40
2 Al 1 61.10 | 84.20 | 91.60 | 9520 | 96.50 | 97.20
Bl alo] 1 - 2Ale1(%) | 340 | 090 | 030 | 020 | 030 | 1.20
() datF E23] EEH (%)
5% 10% | 15% | 30% | 45% | 60%
H] alof 1 81.70 | 95.00 | 97.60 | 98.80 | 99.60 | 100.00
2 Al 1 84.10 | 92.60 | 9630 | 99.00 | 99.80 | 100.20
Hlalel|l - AA e 1(%) | 240 | 240 | 130 | -020 | -020 | -0.20
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[104] [3%4]

AEEREe §5
(pH1.2) AEZHE $EE (D)
54 104+ 154- 304 45%4- 60
H| 3l ol 1 81.40 | 91.50 | 96.70 | 99.30 | 99.90 | 100.10
A1 80.80 | 93.00 | 100.00 | 100.50 | 100.60 | 100.70
Hl Lol 1 - A Al of 1(%) 0.6 -1.5 -3.3 -1.2 -0.7 -0.6
(PH 4.) AEZHE §5E (D)
54 104+ 154- 304 45%4- 60
H| 3l ol 1 70.30 | 78.10 | 82.40 | 85.70 | 86.70 | 90.70
A1 68.30 | 79.60 | 84.80 | 88.20 | 89.40 | 93.60
Hl Lol 1 - A Al of 1(%) 20 -1.5 -2.4 -2.5 -2.7 -2.9
(PH 6.8) A2 EE §5E (D)
54 104+ 154- 304 45%4- 60
H| 3l ol 1 70.40 | 76.70 | 80.20 | 84.00 | 87.00 | 90.20
A1 68.00 | 78.10 | 85.30 | 88.30 | 89.30 | 92.70
Hl Lol 1 - A Al of 1(%) 24 -1.4 -5.1 -4.3 -2.3 -2.5
) AEEHE 85 E (%)
54 104+ 154- 304 45%4- 60
H| 3l ol 1 64.80 | 80.80 | 88.50 | 92.50 | 93.60 | 95.90
A1 60.30 | 83.00 | 90.70 | 94.80 | 95.60 | 96.00
Hl Lol 1 - A Al of 1(%) 4.5 2.2 2.2 -2.3 -2.0 -0.1

[105]

[106] Add 2: A A E

[107] A7) Bl o] % o 1of] thsle], Alu-Alu 2 PVDC H.¢] 2~F XA o]
A

1 5-3}o
75£5%) Stoll Al Baksted, 1,2, 3, 4574 o) 58S S 3to] Al A St S
3 7kt ol o

[108]

[109]  2-1. 23w

[110] A el HEI Q14

[111] ) AElE HEQIMAA 8L E HEE oF 10 mgS 43 2ol 100
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[138]
[139]
[140]
[141]
[142]
[143]
[144]

[145]
[146]
[147]
[148]
[149]
[150]
[151]
[152]
[153]
[154]
[155]
[156]
[157]

[158]
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Il
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X
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X
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2-2. 4843

sh7] 35 WA 8ol A YR BEe} o], Bl ald 1, 2 A Aol vl al A A d19]
AA 7} hake]l Mal7F A A e B b A o] o] 9-=8kS o = 9l 9l
[3E5]
A7 1R Iz Aot Z2 309 ghEF by A

A A1 H] 1o 1

AV REEA: | 271 100.08% 98.37%
2542°CIE W% 5= 60£5%) | 13 99.97% 98.05%
25 100.05% 97.59%

35 100.31% 96.29%

45 99.59% 95.84%
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[159]  [3%6]
A7 BBz A El=HE 9 gk o A
A A1 H] 3l e 2
SheEA S (V| B2 7] 100.84% 97.21%
25+2°CI ST 5 60+5%) | (== 100.51% 96.83%
2 99.68% 96.81%
35 100.19% 95.22%
4 100.32% 95.18%
[160] [3E7]
ThEzA A datay] Z22 3] ghEF by A
A o1 H] 3o 1
EIa SN a4 =g B =7 100.08% 97.38%
40£2°CIE N5 5 75+5%) | 1= 100.78% 96.887%
2 100.46% 96.35%
35 100.64% 95.78%
4 99.26% 95.46%
[161] [¥8]
72 AlE e o sk oFA A
2 Al el 1 H] ¢ 2
S (S =7 100.84% 97.10%
40+2°C/ S5 5 T5+5%) | (= 100.42% 96.49%
2 100.35% 96.11%
35 100.94% 95.23%
4 100.06% 94.73%

[162]
[163] AFH3:FAEZD FAGL AIE
[164] Hl nlel] D A A o] 10 th3te], Alu-Alu '@ PVDC H 2] 2§ F 4o LB 3o
A7 B A2 (25£2°C 5 60+5%) 'L 742 2271 (4042°C1

A EASEF 1, 2,3, 4570 oS EE2% R ABEH
KX

rﬂ &
)l

[165]
[166] 3-1. Ay



0.45 um

PCT/KR2019/017680

14

E] 2 o 3}

hyi|
=

5T
=

|

TN Al EFE HE
T

o

)

H

mL &%

A
1)
)

WO 2020/130502
=

[167]
[168]

ol -

gl of Wil g

=
e s plo
o w § Ho
Dﬂo% o .
WT_EEO. ey wlr ~
r B P A W 2

o © Fi — ~

= o Xz S

G 2 S = A

Cl o N = 5

.Er:i g ~ w.l WM .mu

W ol i e R “ wﬂ_ =

HLUT_@ = ® &ﬂ_ X M._ﬂ
Ay P w o8 © T = ol
PRad % @ i
A T < g oo X i ~

i Tl ~~
MZTE_/ %o 2 a a DJ. uTmb

ol XY 0 v T Sxﬂ .
- 9 = _z:lO | ng_l‘._ﬂ ‘.:_.V»O
oI o= ° — g al Jw.ﬁ xilﬂ B mﬂM
— = 2 ay 0 ; X —

gmus L9 Ho®m 2P @ T TE
TEan ® b T x ETTPae -

B or o > o ~ <R 2 o T
oo E g E T ampP i E ELyxkE
ﬂoﬂ&odl bjr 2 =y N \.o/d.L]PL%ﬂ_uJuw < ﬂﬂ/ﬂ .
a Ly EE o BTy SHCELEFIT gl g =N
s SMdT g S EoobhEma  ® %%@ﬁﬁﬂ%ﬁy LN
— o E L oW R TRETWTw g gl E g - e
N g o3 WSRO A g B o
FREYRNT gP T oy e ey S W ey
e —~T B RWEFE @A ww W KR o ok o

o o T T o = w»nn @ I -
Dwr%%&@ﬁmaﬁzf%%o@Eﬁ%AAWPDDNFLR%@
= S8 oY @roorRXdoo-dmyYIanoomao-oo
= =rn EEEEEEREXEXRXREREREREEEEEISSD



WO 2020/130502 PCT/KR2019/017680

[194]

[195]
[196]

[197]

[198]

[199]
[200]
[201]

[202]

[203
[204
[205
[206
[207
[208
[209

e e e d e e

15
[3£9]

Tl RRT RRF | 715(%)

Sitagliptin acid 0.55 0.65 0.2

Sitagliptin 1 - -

Sitagliptin triazecine analog 1.8 1 0.2

Sitagliptin styrylacetyl analog ¥ 4.1 1 0.2

Sitagliptin phenylcrotonyl analog # 4.7 2.1 0.2

ek Fl=d - 1 0.2

Taded - - 0.6

1) Sitagliptin acid: (R)-3-Amino-4-(2,4,5-trifluorophenyl)butanoic acid

2) Sitagliptin triazecine analog:
10-(2,4,5-Trifluorobenzyl)-3-(trifluoromethyl)-6,7,10,11-tetrahydro-[ 1,2,4 ]triazolo[ 3,4
-c][1,4,7]triazecine-8,12(5H,9H)-dione

3) Sitagliptin styrylacetyl analog:
(E)-1-(3-(Trifluoromethyl)-5,6-dihydro-[ 1,2,4]triazolo[4,3-a]pyrazin-7(8H)-yl)-4-(2,4,
S-trifluorophenyl)but-3-en-1-one

4) Sitagliptin phenylcrotonyl analog:
(E)-1-(3-(Trifluoromethyl)-5,6-dihydro-[ 1,2,4]triazolo[4,3-a]pyrazin-7(8H)-yl)-4-(2,4,
S-trifluorophenyl)but-2-en-1-one

LR el o]

D EF: 2 R ¥

8= Yol 253 Hglslo] 591 3 A A=3)0 2
FAL gtE NS 045 ym AN E Y Sl HE & o 3k}, o] AL FEol o7 o)
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[210]  ©l T :A-0.1% AX =8
[211] B- ?l@ﬂr ofMEVEZH Z e Z3H91(0.1: 80: 20)
[212] [3%10]
o] F4e] F %=l
A ZEGE) ] A(% o] 573 B(%)
0 60 40
5 60 40
30 20 80
40 20 80
45 60 40
50 60 40
[213]  HA=RAFAD: F 63] vhE FYA Fu A0 HA G AFE 2.0
ofstol L, ¥ =1 4 o] Aol 3 H A= 2.0% °l stolth

[214] 3 11]

=244 A H-A 71 7+
EGS 0.47
A=l =27 1
TMF 1.33
DGF 1.5
MAE impurity 1.71
EAP 2.6
CHA 3.12
DGF-1V 3.62
[215]  5) Al
[216] A=A 2 (%)= AT/AS x WS/DS x DT/L x P/N x 1/RRF
[217] AT: A 5 FA =49 3 3H %
[218] AS: BN = %»‘rla 2709 v A
[219] WS : X% 3 3 F(mg)
[220] P: X5 55(%, as is)
[221] DT : A 34w~
[222] DS : o 3] A n) 4=
[223] N : A A 2] 42(10)
[224] L:1 A9 dat=el 239 TA 2 (mg)
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[229] [3%12]
A7 BAEANA A Y] FA=E A E
A1
Fa=d RRT | RRF | 7IE(%) |159(%) |27°(%) |357(%) |477(%)
Sitagliptin acid 0.55 0.65 0.2 0 0 0 0
Sitagliptin 1 - - 0 0 0 0
Sitagliptin 1.8 1 0.2 0 0 0 0
triazecine analog
Sitagliptin 4.1 1 0.2 0 0 0 0
styrylacetyl analog
Sitagliptin 4.7 2.1 0.2 0 0 0 0
phenylcrotonyl
analog
ek Fl=d - 1 0.2 0 0 0 0
Taded - - 0.6 0 0 0 0
H| 1l 2
Tl RRT | RRF | 7]E(%) [15(%) |25(%) |35(%) |47(%)
Sitagliptin acid 0.55 0.65 0.20 0.02 0.05 0.08 0.09
Sitagliptin 1 - - 0 0 0 0
Sitagliptin 1.8 1 0.20 0.04 0.06 0.09 0.11
triazecine analog
Sitagliptin 4.1 1 0.20 0.01 0.02 0.07 0.09
styrylacetyl analog
Sitagliptin 4.7 2.1 0.20 0 0.01 0.05 0.08
phenylcrotonyl
analog
7 Fled - 1 020 | 0.01 | 003 | 0.05 | 0.07
Taded - - 060 | 0.05 | 0.10 | 020 | 0.30




WO 2020/130502 " PCT/KR2019/017680
[230] [3E13]
IRz A 19 dlvad a2 rded A E
ERER
=29 AHRAN 15 | 25(R) | 3F(% 47(%)
RRT)
EGS 0 0 0 0 0
TMF 1 0 0 0 0
DGF 2 0 0 0 0
MAE impurity 2 0 0 0 0
EAP 3 0 0 0 0
CHA 3 0 0 0 0
DGF-1V 4 0 0 0 0
e A=A - 0 0 0 0
Taded - 0 0 0 0
[231] [3%14]
1Rz Blald 19 dlvad E2d el A HE
H| o] |
=41 7155(%) 25°(%) 35(%) 45(%)
EPGS 0 0.02 0.03 0.03
TOS4 0 0.01 0.02 0.02
Beta furanose 0 0.03 0.04 0.05
5-Di THF impurity 0 0.02 0.02 0.04
6-Di THF impurity 0 0.03 0.06 0.07
Single maximun unspecified 0 0.05 0.06 0.08
Total impurities 0 0.52 0.64 0.71
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WO 2020/130502 2 PCT/KR2019/017680
3 15]
FEERRNA AEEdE Y =2 A E
Al 1
Fa=d RRT | RRF |[71F(%| 15(%) |27(%) | 35(%) | 457(%)
)
Sitagliptin acid 0.55 0.65 0.2 0 0 0 0
Sitagliptin 1 - - 0 0 0 0
Sitagliptin triazecine 1.8 1 0.2 0 0 0 0
analog
Sitagliptin styrylacetyl | 4.1 1 0.2 0 0 0 0
analog
Sitagliptin 4.7 2.1 0.2 0 0 0 0
phenylcrotonyl analog
o i - 1 0.2 0 0 0 0
Taded - - 0.6 0 0 0 0
H] Lo 2
Fa=d RRT | RRF |[71F(%| 15(%) |27(%) | 35(%) | 457(%)
)
Sitagliptin acid 0.55 0.65 020 | 003 | 0.06 | 0.09 | 0.10
Sitagliptin 1 - - 0.00 | 0.00 | 0.00 | 0.00
Sitagliptin triazecine 1.8 1 0.20 | 0.06 | 0.08 0.10 | 0.12
analog
Sitagliptin styrylacetyl | 4.1 1 0.20 | 0.03 0.05 0.09 0.11
analog
Sitagliptin 4.7 2.1 020 | 0.00 | 0.02 | 0.06 | 0.09
phenylcrotonyl analog
o i - 1 020 | 0.03 | 0.05 | 0.07 | 0.08
Taded - - 0.60 | 0.08 | 0.17 | 0.28 | 036
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[233] [3E16]
RSN AAlo 19] v 227 = E A E
ERER
=AY [BUHFAAIRR| 1F(%) | 25(%) | 3F(%R) | 4T(%)
T)
EGS 0 0 0 0 0
TMF 1 0 0 0 0
DGF 2 0 0 0 0
MAE 2 0 0 0 0
impurity
EAP 3 0 0 0 0
CHA 3 0 0 0 0
DGF-1V 4 0 0 0 0
e A= - 0 0 0 0
2
& - 0 0 0 0
FAE
[234] [3%17]
H| e 1
=41 7155(%) 25°(%) 35(%) 45(%)
EPGS 0 0.03 0.05 0.06
TOS4 0 0.02 0.03 0.03
Beta furanose 0 0.05 0.06 0.07
5-Di THF impurity 0 0.03 0.03 0.06
6-Di THF impurity 0 0.04 0.07 0.08
Single maximun unspecified 0 0.06 0.07 0.09
Total impurities 0 0.57 0.64 0.78
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