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Formulation Process Research and Dissolution Evaluation of
Alogliptin Benzoate Tablets
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1. School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430205, China;
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Abstract: To screen the optimal prescription formulation process of the alogliptin benzoate tablets, the ratio of
mannitol to microcrystalline cellulose, the amount of 3% HPMC solution, the amount of croscarmellose sodium
and its ratio of inside addition to outside addition were optimized with the Ly(3") orthogonal test. The friability,
hardness, dissolution rate and main component of these self-prepared alogliptin benzoate tablets were also
detected. And the dissolution curves of the self-prepared tablets were compared with those of the commercial
tablets under the import standard. The optimized formulation of alogliptin benzoate tablet (1 000 pieces) was
found to be comprised of 34 g of alogliptin benzoate, 50 g of mannitol, 50 g of microcrystalline cellulose, 62 g
of 3% HPMC solution, 20 g of microcrystalline cellulose inner-added, 10 g of microcrystalline cellulose
external-added, 1.6 g of magnesium stearate.The friability, hardness, disintegration time and main component
of three batches of alogliptin benzoate tablets prepared by optimized prescription were 0.17%-0.21% ,
9.9 kgf-10.3 kegf, 230 s—=240 s and 99.9% , respectively. Similar factors f; of dissolution curves for prepared
tables and commercial tablets were above 80 under the import standard. The dissolution behavior of prepared
tablets is similar to that of commercial tables. The optimized formulation is rational.
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2K B PR BT A% 51 7T (alogliptin benzoate , APB) 1L
45 2-10(6-[ (3R)-3-Z JEWRWE-1-HE |-3-F J-2 4~
TRAR-3, 4- AR E -1 (2H) -3 3 RS R
HRR £, T i 24 A R TRIE o 1% 25 i B A X ) 25
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LB-2D 74 fi fife ot BRI 7 480 (L ¥ Bty 2440 (X e A BR
AW ) 5 YD-1 R 7 5 B 2 a3 (R HE Tl 22 S e
FRFFA B ) 5 CTY-300D R - 751 fife A B 0 7 A
(L it 25 A6 (X A5 A BR A 7)) s RCZ-6C2 B fiE
R e A C B B AR AR A IR A
AB204-N B i 7 K- (Metter-Toledo Group) o
1.2 Zm5idH

JE Jik B Nesina (alogliptin) tablets, H 4% Takeda
Pharmaceutical Company Limited, Osaka Plant, it
5 AM300B, BLHE < 34 mg & F, B F A& BIAS BT
25 mg) ; APB JFURLZG ( A i, 2 BE>99% ) ; kit 2T 4
Z (microcrystalline cellulose, MCC) . H # B . }2 14
e H I 2F 48 & (hydroxypropyl methylcellulose,
HPMC) A IR TR B | S IR B T B 21 24 2K M ) phy 22 7L
LT 25 TR AT BR 2> w] 32 43, S8 48 K 728 48
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1.3 FHik
131 o4 DEsHEMZME . K5I
APB#10 mg/H 0.01 mol- L™ $hBRIA W E 1K 2 50 mL,
P, B R E WK E 4 pg-mL" 8 pg e mL
16 pg-mL' .24 pg-mL".32 pg-mL" .40 pg-mL™
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DU A ] 0401) , 78 9% K 278 nm &b 43 51 I i 0
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SRR R R [ 25 81 (2015) RRERAE , £ ST Y I
Jrik o MRS kL, 0.01 mol - LT ER R VA TR
900 mL & H A BT, 53 50 remin™', 70 B LE 5 min,
10 min. 15 min.20 min.30 min, BUA W 5 mL, 30 s
PRI , I B Bof 6 U5 1 AR 9 b 78 45 S ) . SRR
DL, i BECSE -] ULl B T (v [ 24 8 2015 4F
Ji DU R 5E ) 0401 ) , 76 278 nm ) I K Ak 23 5100
WG B AR i b v il 2 T AR A5 e ) S SR AR
HE B T L T

3) R R SG R I5E AR T UL VR RS
BRE KGR P R BE O 38 wegemLT Y APB I
W, LA A 5 R a8 6 R 7E 278 nm AR T A
H,EEMW 6w, It HHRSDME ., KRR BN
FHCRSD{E A 0.05% , 2 W1 R FH 58 A1 AT Uit O B v
FEAS G R RS 2 AT

4) RS, K APB 5 RHE A 5 1)
Ml BRAL J7 it i kL, O 43 0 B A T o T
3%010% .50%F1 90% 1 APB, il 45 A% MUAE & , %
L3R ke g 2R R 1, 4
2 B Jr e A o) X0 4 SR JC B s
1.3.2 APB K #l#9#1 4 APB.MCC.H &8 Bk
R LT Y R A0 o B i FLA% 0.15 mm i, AR 4 4k
ORI Y A SR FH AT 3o 48 R 2o 4 Y APB
MCC | H 5% B R A3 10 28 BOR B SL2F 4 Z AR &
K5, 46 M . FREUE &8 HPMC, A Z8 48K 36, 5t
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F1 APBEIKERRIGER
Tab. 1 The recovery of APB

i JIAH fmg  BICHE /mg M2 / %

1 3.40 3.38 99.41
2 3.40 3.38 99.41
3 3.40 3.39 99.71
4 17.00 16.91 99.47
5 17.00 16.88 99.29
6 17.00 16.87 99.24
7 30.60 30.42 99.41
8 30.60 30.42 99.41
9 30.60 30.39 99.31

KX % 99.41

RSD / % 0.15

x2 EXEZHWREREBKFER
Tab. 2  Factors and levels for orthogonal design
R
7K A B C D
Vo OHEERES mER ST BRI AN RSE R b T
MCCFiELL HFE /% itk JOFELT/ %

1 3:2 14 2:1 27
2 1:1 16 1:1 28
3 2:3 18 1:2 29

FF 1h, il B 3% HPMC 7K i i, BUAL J7 o2 4 43 0
3% HPMC 7K 3 W ¥ 53 A B g 1) JEoRk v, il 4K
Mo 2 FLA%E 0.850 mm Fifi il #r , T 70 CT 4 2 h, MK
i F i L4 0.850 mm G 4K, in A &b T it 4 A
BRIREE VL AR T ACHR R LT R i IR G 395,
JE A RIS,

1.3.3  BUkAZm E B IE LI E CE 7F—
K T 0 5 AR, 2 AN AL FR R R Y U
SRR EAEREFRILGE b, g s N 3 em, 7 1
75 U Sk A A AR AR, LI R A Bl S R
%k, IIE BUE RS 2 1 BHE TR PR AR HE Sy 1k, I
ek B b, R LR SER 5k, IF 4 B H
1E V) PR BCRAS B HAK - /10, LS RO 24 {H .
134 WFELEFEGMNT  —ER 22"
T AR R A m, B RN R R A A
EN LN SR L NIE R D RSN s 3 S
TP A, o LR MR B S T —F
T, 7 M) AL R LA A R AR IR BUR BEAR R R
B MU R v, T LS E ( py =mlve, py =miva,
HHE LIRS 5 U, BUHASE

1.3.5 ERXEZIT EAMCCHHEREMIHT
A A R B A VI i 5 L S 4 40 3% HPMC /K ¥
TN R A7) A2 I FR Y 2T Ak A oA R e . R
FHIEAS IR, 48 MIEAS 3 Lo(3Y) (W3R 2) Witk 46,
LA fife Bsf 6] A D 48 b, 2 BRI 390 o ik ) 1]
230 s 5250 s, ik i APB HAb iy T4

1.3.6 sk Eabb st $i 2.2 A 1e A 2 AY b
J5 il 2 2K R BT A 50TT F L 2 BRAZ 2 i 1 bR v O
iz v O ik (v 2 8 2015 A8 R Y R 3 )
0931) , SR HAHLA 732 (£) 5 R0 370 20477

JE R XT FEAIE I, R A A A 5R)5 DAT  R)
JERRRIRREE = f, B AT

100
f,=501og Zn:(Ti—Ri)2
l+&
n
1.3.7 &FeswmFame VLA H B Ag 3]

THAE RS2 3 o 25 el 1 B A5 LA KR 3 Ak i
BE 425 i A 2H R B Y TR A T B A
HIYT 34 mg, MCC 40 mg £ 60 mg, H # I 40 mg 3|
60 mg, 3¢ B FR HH 5L 2F 2 3 41 20 mg % 30 mg, 3%
HPMC /K 60 mg %] 70 mg, A JEFREE 1.6 mg, B
B 166 mg.
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21 EXRBEER

PLUH #E W5 MCC 1 HL B & SCBR AR H 3L 41
AR BAN AN E 9] | 5T £ 535 3% HMPC i R H] i
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¥ IEACEE R L 3,
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Tab.3 Results of orthogonal experiment

SEE iR i e ]/
s A B C D .
1 1 1 I 1 285
2 1 2 2 2 315
3 1 3 3 3 325
4 2 1 2 3 365
5 2 2 3 1 300
6 2 3 1 2 240
7 3 1 3 2 365
8 3 2 1 3 310
9 3 3 2 1 245
k1 308333 338.333 278333  276.667
k2 301.667 308.333 308333  306.667
k3 306.667 270 330 333.333
R 6666 68333 51667  56.666
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Bt R H spss20.0 GETHEMF BEAT IE 22 et T7
Eor e M TIESSRY A0, 6= A L AR
W25 MR ZE B9 A 45 0 MCC 5 H &5 i 1Y
LU A1) 3 20 Bt AN A AL B WA R 229 R AT 5 25 01
Brisls Jr 22y M R Ik 4,

DUALTT , il g5 1 HERE A HEAT B2 0 DA 2R S0 5, 45 R DL
#6.
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Tab. 6  Effects of the influencing factors on self-prepared
tablets of APB

R4 FESW
Tab. 4  Analysis of variance
- A AHH . . .
R B
BIEAR 15900.000° 6 2650.000  73.385 0.014
BEE 840277778 1 840277.778 23 269.231 0.000
HfESE 7038.889 2 3519.444  97.462 0.010
MiAFE 4822222 2 2411111 66.769 0.015
ﬁfﬂ% 4038.889 2 2019.444 55923 0.018
PR2E 72.222 2 36.111

Hit 856 250.000 9
KEIERY Bt 15972222 8

PAGISE S A WHE /% SH /%

0d SEROGIE 95.1 99.9

iR 60 °C .5 d SRS 95.0 99.9
5 60 °C .10 d RO 95.1 99.9
iR 92.5% .5 d W 9 ) 95.0 99.8
EE92.5%.10d W R 94.9 99.6
G4 0001x.5d  SEEOEIE 95.0 99.9
FEE40001x.10d  SEEEEIH 95.1 99.8

(f :Fuus(2,2):19-00;Fo.ow(2,2)299.00

F 22 AT, 9 A R0 e R  R0 a L A R 9 A0
Jn e g PO EEVE ) (2178 T 0.05, Xk 5 ik B2
AR ERW, R E s R n A 2K BB 50T R
B T8 42 A2B3CIDT ., HHlE JEAF F 71 L) K
Ak 75 T T 8 SR ) A i R S R B A
) B A b 7 4 % A APB 34 g H & % 50 g . MCC
50 g JF 20 B 3% HPMC /K VK 62 g 32 B R HY it
L YEFE NN 20 g S HRFR H L AR E R A
10 g B SRR EE 1.6 g(1 000 A7),
22 AFIWIE
2.2.1 APB R A A AR RS I IE S L6
B AR L A il A 3HERE &Y I E A A5 A
OB A 1) B R B S R AR I () ALk P
VIR S B TP A AR ILER 5,

#£5 APBBE# FFIAEARERIEN

Tab.5 Evaluation of basic performance of self-prepared
tablets of APB

- PRIE WEJE i () BEREE PABEE SUEE

L) kgl /s /% (g/mL) (g/ml)
20170501 32.5 10.02 240 0.17 02363 0.4253
20170502 32.1 9.99 237 0.19 02370 0.4257
20170503 32.8 9.98 242 020 02367 0.4255

45 5 R B AL 5 AT B R 500 I R R R
[ 25 ML (2015 W) K, i iff B (] e AR 5 B F 74
AHIE] , A5 0B A 30 Pk 5 AT R PR 34
222 Hra B FZRAIE ARYEIE A S0 0 A

S5 R AE = R DA GRS A R R
AN B DL R e A L B A LA AR Y
FOEME ATE @ AT, B W A R B AR
N, WL T B AR AT A
2.3 fkShEH &R R R

Fieiz b A E bR UE , B0.01 mol - L7 [ #h iR ¥
W CA)VE R s A ot , W 34k A il v 3510 5 st
FIAE T s AT, il th i 43 61 .
73 MU pH4.5 TR 9% wh S W (B) . pH6.8 Tl iR 22 1 s
W (C) K (D)3 R A BTt 47 34t A il 7 70 5 D
W 7 i ek e, TR I AR . ¥ 2k
XT UL 2, AE LT,

&7 APB B R 5 RE R R AR UG
Tab. 7 Evalution of similarity between self-prepared

tablets and original tablets of APB

o /
A B C D
20170501 89 89 84 85
20170502 88 86 88 87
20170503 86 85 89 88

PRI S5 2R T UL, 341 A i1 750 -5 B 5 e
4 FhASTA] pH YA BT i iR Y f, (EH KT 80,
FLWG % 24 (4 1k DR o, SR A A 5905 D A
A AL RSN A7

3 & &

TEAKRET7 T2 il I SZ B AR T AL 47 4 3K A
SN A 3R 5ok RIS AN AR 25 1 T =X
790 £ 5 i R R MCC R H 88 BEAE R L], 3%
HPMC 7KV WA R 6 0], B R 6 A by 1 9 511
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Fig2 Dissolution curves of original and self-prepared tablets in four kinds of dissolution mediums:

(a) 0.01mol+L'"HCI; (b) pH 4.5 acetic acid buffer solution; (¢) pH 6.8 phosphoric acid buffer solution; (d) water

JHIE A2 56 % 4b Ty v H 88 i 5 MCC oy & He A
Joi i 43 B 3% HPMC 7K 35 W i S8R Y Bk &1
Y 22 A0 DA R N AR Lt R TR A . IEAS
TR0 Tl 7 22 43 AT (0 45 SRR WY, 5 e 2R R R B A 471)
VTR R 0 B A 2 B PR 2R Ol i 9 3 3% HPMC
TR W i SRR WP R 27 4 R i DA
AN ] SR H BR BE S MCC Y FH 5 L i)
X A R A — o B2 e E S I /N
HPMC 7K % WA R 65500, H 4 80K il 4 19 9
LR REL R A, 7R A L B 2 DN S IOR F SR AR
Yk ZE BN Sy 00 S, R AR 0 i 2 A
10 b o 38 TE AR i o 4 A
3%HPMC 7K %5 1Y FH 10 F1 22 B AR H L4 4k = AN
FHA DL K M i e a1, 45 5 350 A i o BE A BT

WF o285 SR R, ok H IE 28 i 58 8 A0 )5 1 b 7
T2 A A5 B R 3R A 0 R R B A S RLE
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