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Characterization of crystal form of piroxicam and its impacts
on dissolution in tablets

TAN Ju-ying, HUANG Li-li, SUN Yu, HE Hong, ZHU Jiang—ping, DAI Xiang—dong

( Guangxi Institute for Food and Drug Control, Nanning 530021, China )

Abstract Objective: To investigate the polymorphic forms of piroxicam and its influence of polymorphism on
dissolution proflie in tablets. Methods: The crystal forms of piroxicam were measured and analyzed by differential
scanning calorimeter ( DSC ) , Fourier transform infrared spectroscopy ( FTIR ) and X-ray powder diffractometer
( PXRD ) ; the correlation coefficient model was applied for rapid screening of the crystal form of API in piroxicam
tablets by near—infrared spectroscopy ( NIR ) ; the intrinsic dissolution rates of different crystal forms of piroxicam
as well as the dissolution rates of piroxicam tablets were investigated. Results: Two different crystal forms of
piroxicam were observed; differences of intrinsic dissolution rate and dissolution rate of tablets between various
polymorphic forms were confirmed . Conclusion: Piroxicam of polymorphic form P Il has better solubility
compared with the from P I , and crystal form investigation provide a scientific evidence for the specification
setting of piroxicam and dosage forms.
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Tab.1 Piroxicam raw material information

i A4l ( manufacturer ) y
(No.) (1ot No. )
1 JTEHZ (SR AR T 201402012
[ Kaifeng Pharmaceutical ( Group ) Co., Ltd. ]
2 201404025
3 201310040
4 el 254 AT HE A PR 2 R PRX150101
( Nantong Jinghua Pharmaceutical Co., Ltd. )
5 PRX150303
6 W25 W2l S A A5 AT BR 2 ) 150603
( Shandong Fangming Pharmaceutical Group
7 Co., Ltd.) 140604
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Tab.2 Information sheet for piroxicam tablets

"
i Ej1RAe
(No.) A=Ak ( manufacturer ) (batch
o.
quantity )
1 RRGEFA AR 4
( Anhui Jifeng Pharmaceutical Co., Ltd. )
2 JUIHERAIZGLAT RO 1
( Guangzhou Kanghe Pharmaceutical Co., Lid. )
3 UHEAFRTIER 25A R A F 4
(Jiangsu Ruinian Advance Pharmaceutical Co.,
Lid.)
4 JPEHZ (SRR BIRAT 3
[ Kaifeng Pharmaceutical ( Group ) Co., Ltd. ]
5 LU R AT IRSTE A 5
( Liaoyuan City Dikang Pharmaceutical Limited
Liability Company )
6 LI E AT IR A 1
( Liaoyuan City Zhenyu Pharmaceutical Co., Ltd. )
7 WZRITWIZG LB A B A R A 34
( Shandong Fangming Pharmaceutical Group Co.,
Ltd.)
8 INVHA AT 25 A IRITT AT 2
(Shanxi Li & Fung Huarui Pharmaceutical Co.,
Lid.)
9 v R 2 13
( Shanxi Linfen Jianmin Pharmaceutical Factory )
10 WP = MsHIZG A FRA 47
(Shanxi Yunpeng Pharmaceutical Co., Ltd. )
11 BRI 25 IR A 9
( Shanghai Jinbuhuan Lankao Pharmaceutical Co.,
Lid.)
12 RpFIEE A RA 3
( Shanghai Xinyi Pharmaceutical Co., Ltd. )
13 PER—FRHZARIUEA A 8
( Xi“an Tianyi Qinkun Pharmaceutical Co., Ltd. )
14 ERRITRZ A A A 4

( Chongging Heping Pharmaceutical Co., Ltd. )

L2 By R X SFRATHE(PXRD) 4387 X4 5
Bruker XRD Phaser 2 2 ¥y K X 5 £ 117 4%l 2
FAF: CuKo B85, A S8 B0 8%, 4 TR 40 kV, B R
40 mA, VL 6~45° , FFHIITA] 0.2 s, 21K 0.05°,
JEOEE 0.6 mm, FEWOREAE 8 mm,

1.3 E 205863 (FTIR) 20 B A2 36
Thermo Nicolet FT-I R 6700 fH 7 M AR 2T MR,
TG R VR E | FYE R 4 000~400 em ™',
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Fig. 1 PXRD spectrograms of piroxicam
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Fig.2 FTIR spectrograms of piroxicam
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Fig.3 DSC spectrograms of piroxicam
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Fig.4 NIR spectrograms of piroxicam
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Fig. 5 NIR spectrograms of piroxicam ( processed by the second derivative )
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Tab.3 Common characteristic spectrum of piroxicam and

its tablets

Al

( crystalline HEBL (spectrum )

type )

Pl 8 000~8 100, 6 600~6 480, 6 050~5 960 £l ( blunt peak ),
4 830~4 880, 4 580~4 530 cm™

P 1 9 800~9 700, 8 200~8 100, 7 860~7 700, 6 700~6 600,

6 480~6 440, 6 050~5 960 2R (tip peak ), 5 000~4 800,
4620~4 450 cm™'
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Tab.4 Parameters of correlation coefficient model of 404
piroxicam tablets % 354
. . 304
EES B 1 HOm 2 m 2
2 254 3
( parameter ) (model 1) (model 2) < 90
" 2
Z 5 C B ¥ 154
. 4
( manufacturer ) 104
5 °_6
RO LHEIE 1k 3 4itdL 18 SRR 0 s
('spectrogram ) IRk (18 original spectrum of 3 0:00:00 4:48:00 9:36:00 14:24:00 19:12:00
(1 original batches ) 2:24:00 7:12:00 12:00:00 16:48:00 i)
spectrum of 1 P 1T 5% Cerystalline type P 1T ) « 1. #5123 2% W ( phosphate buffer )
batch ) 2.0.1 mol + L~ ' £ ( hydrochloric acid solution ) 5. iR 4h 22 Wil
i ALy iR —kr ok (acetate buffer ) 6. 7K ( water )
1 ( pretreatment ('second ( second derivative method ) P T 8 (erystalline type P 1) : 3. B4628 Wl ( phosphate buffer )
method ) derivative _1 NN, . . .
4.0.1 mol - L.~ " £k T8 ¥ W (hydrochloric acid solution ) 7. 7K ( water )
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A L - ~ ~ - . e s 1]
JEEE 007 2 800-9720, 8 180-5 140, B 6 MeB AR B R )
('spectrum ) 6625 cm™ 7 860~7 720, 6 700~6 600,
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4620~4 450 cm™

T S A 13 21
( smoothing

point )

BEE B 99 99
( threshold ) /%

A HE (dissolution) /%
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Fig.7 dissolution profile map of different crystalline types of tablets
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Fig. 6 Profile of intrinsic dissolution rate of different crystallinetype

of piroxicam
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Tab.5 The test results of dissolution of different

crystalline types of piroxicam tablets

s A]
I3 }
(time )/ 5 10 15 30 45 60
( manufacturer ) .
min
A P17 11.0 24.5 37.5 61.6 72.4 78.4

(PI crystalline type )

PII 778

(Pl crystalline type )

17.0 344 49.2 71.8 79.6 83.1

B P 1 AhAY
(PI crystalline type )

04 55 19.8 61.6 75.9 81.5

PII fhH %Y

(PII crystalline type )

1.0 9.5 25.8 66.6 79.7 84.4
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JR JEORE 24 1) 5% BRI R E AT ST, R B 1 ik R T R
P ISR Rt — 2R 1, 2- R O ke
FH_E IR AR 138 L0 2 £ 5 i 50 45 58, %5 10
HeAd PO 2 OB 7 70 S 19 b fef R VR & ROk
(4 7 35 2R A7 B B i 700 DN O ol T AU BB P R AT
WUk, J7 ik A F] 2 BE 1S 6890N S AH 4135 1%
(L5 & HEAR 5975C ot 1% A6 0 25 L &2 BE 1R 1k 4 T AR
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(30 mx0.25 mm x 0.25 wm ) ; #ik: FEFTHE (40 C
AEF5 2 min, P4 2 C » min”' ATHREFRTTE 70 C,
L 60 C - min™ FHEEFTFE 200 CHEHRF 3 min ) ; F
FEORE 210 °C 5 i bb: 1015 30 A/, Tk
1.0 mL + min™" 5 T0043 P-4 L K2 SF-7 5 1] < 90 °C,
30 min; FEFE R : 1.0 mL; B IR : 230 °C 5 DUk
FFELEE : 150 °C 5 FiF#EFE TR E: 280 C 5 1,2- —
A LB T2 m/z 62,49 98 .27, XF HE S -
il = S S AR ) B 6 VR B2 R 0.26,0.52, 1,30,
2.60.3.90 pg-ml ™" AT, BIAS RS %I 1 mL B
T 20 ml T0ZS I A, Jin 35 28 df 5 JEURII R i V- B
e R EORE 0.1 ¢, BT 20 mL TS, A —
FH LW AR 1.0 mLL, i 5 2 F, B2 50, B A A 504tk
VAR : BURE Y T R 50 mg IS kR, BT
20 mL TZSHEHT, DA SR 1.0 mL, N 5525 5,
FEA), BIAS . 4550 P OIS TR JEORE Y H 57 24
2R 1, 2- R S i ATE R R R 7 AR

i E i

A 3R 1, 2- S Lk, R A5 A A b B IE T
UL LT AME AL i A 45

33 456 ASSCEI ] X ST AT TS T B E
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BB R B RS PR U TR
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