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Analysis of the crystalline form of piroxicam and the 1, 2—dichloride
ethane residue in the Pl crystalline form of piroxicam tablets by
NIDRS combined with GC-MS’
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Abstract Objective: Based on the overdose of 1, 2—dichloride ethane in the P I crystalline form of piroxicam, NIR

models were established to find out the P II crystalline form of the raw materials in piroxicam and piroxicam tablets.
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According to the results of NIR models, GC—MS method was developed to analyze the 1, 2-dichloride ethane
residue in piroxicam tablets. Methods: In the wavelength range of 12 000—4 000 cm ™', NIR spectrometer was used
to collect spectrums. For distinguishing the crystalline forms, NIR cluster analysis model was set up for piroxicam
raw materials and correlation coefficient model for tablets, in which ther level was set to 97% and the amount of
smooth points was 21 with the second derivative pretreatment of spectrums. PXRD method was used to validate the
analysis results from NIR cluster analysis model. GC—MS method was developed to analyze the 1, 2—dichloride
ethane residue in piroxicam and tablets made of the P II crystalline form material based on the analysis results of
NIR models. Results: The PXRD and NIR cluster analysis model results were consistent, and piroxicam material
and tablets were all divided into two crystalline forms by NIR models. All 14 batches of tablets were of P I type
with 7 = 97%, and 124 batches of tablets were of P I type with r < 97%. The recoveries of piroxicam raw material and
tablets were 91.5% and 90.9%, with good linear relationship ( =0.999 7 ). The detection limit for tablets was 0.000 088%.
For raw material, the concentration of 1, 2—dichloride ethane in P I type was 0.036 6% and zero in P I type
as determined by GS-MS. For tablets, the concentrations of 1, 2—dichloride ethane in P I type were beyond the
standard limitation and were zero in P [ type. Conclusion: The method is convenient, quick and accurate in
determination of the crystallineform difference and the 1, 2—dichloride ethane residue in the P I crystalline form
of piroxicam tablets.

Keywords: anti—inflammatory and analgesic drug; piroxicam tablets; crystallineform difference analysis; 1, 2—-

dichloride ethane; solvent residue ; NIDRS ; GC-MS

ML B SR S AT R B 2, 0
T TR R ICTT R B AT R IR G2
i HHEZGHL 2015 4F R R Z5 38 (EP 8.0 ) J&[E 2y
HL(BP 2015 ) & [E 258 (USP 38 ) Fil H A 245 J5 (JP
16 ) e Atnte 2 5 B Bl ol A bl ek e
FRAFAEZ Tl B, TE A R0 Fh 25 A e A 31 3 Al
TR S, SR 0 ) L 25 HOR TR RE RSB 1Y
AR SCBRIREE R R 2 e A
REASEI P IT AR, 1, 2- S Sbe b —2R0E ), 45 &
JE VR 5R B () EUANZS 200, W2 R BRA T R b e
HR i 7R B SR e ke R TR RIRAVERLSE , T v ) 24 0
— VAR 1k B A TR BRE |, IR R P
IELLAMNE 61 (near infrared diffuse reflection
spectrum, NIDRS ) 02 11 47 R U % JFE 1 — g 41,
O3B AN % R i AT AL B TR0 H SIS B,
NIRDS AT Sz B3 P 100 1O Ak 2 25 4 45 B, ik Sz ke
TEVERL S B S T 25 B DA S T2 X S 1Y
FERGE TR LLAMEAR BE AL e A 5 1) WRE )
B spE T, B C 0 T 2 A7 19 b 5T 4 A AR
LRl 7 ARSCHET PR % R b
PR O, 38 5 NIR AR PR DX e 2 5 e Ry vp
AL 2y 1 AL, ST GC-MS a4 P b A J5k) 24 4=

PRI R 1, 2- AR BEER B B b A
i, Z5 R EAREDTIE, MERA T 5E
1 {UEEBRIRF

Matrix—F % {d iy 25 38 21 S8 56 35 4L ( Bruker 23
H] ), B SRS A B BR T (InGaAs ) K6 I 25,
Be 4% 1.5 m 18 S5 B R SC LR 4k, /A 4k OPUS
7.2; R X BHERATHHMY ( Bruker 237 ) 5 6890-5975C
AR TE BT (Agilent 22 F] ),

1,2- ZR LS Eigal, i = 99.0%; —
AR a3l B i = 99.8%, ML % 5 Bt I (it
5 100177-200603 ) W 17 H 2 5 245 s e iFFE e o

ML 27 B o [ G P b g R, S 138 1L,
K A 14 Al ik R FLLOF2 . F3
F4 . F5.F6 . F7 3L 74t Sk A EN 4 A4l
2 AEEER
2.1 NIR 43#r
2.1.1 NIROGIBMREE R EHAEACRAE, P A
A, R CEF BRI IR, 73RN 8 em ™,
32 U FHIERLA 12000 ~ 4 000 em™, BN (25 +
2) °C,HXHBEE N 45% ~ 58%. FEtEEM4T 6 A A
9 1 A3 6 kIR, IR GG s, it
T BREIERL K il 7 S8 NIR LA 1

LRI



-312-

5 M 4 W 22 E ChinJ Pharm Anal 2017,37(2) ‘jPA

Absorbance Units
= [ &) > (=2
Q .
=
;E>

e e e

|
-

11000 10000 9000 8000 7000 6000 5000 4 000
v/cml

1. 4

1.2

Absorbance Units

(=]

© —
é

-8 pon
06—
PI
0. 4]
10000 9000 8000 7000 6000 5000
v/cml
0. 000 3

PII3E (PO style)

0. 000 2
w
3
o
=]
=
@ 0.000 1
g
0
8 0
12}
= PI2K(PI stylev
-0. 000 14
11000 10000 9000 8000 7000 6000 5000 4000
| | | | | | |
KoK Ko Ko Ko Ko KD D
REKRERERVEBERERNRE
| © | © | © | © | © | © | ©
EAL S LS E g 5k
e 88 gk E S kg K3
.o de.g dE.g kS .G k.S K.
o S g g S g 2 1
20 L R R T T R
0.5 BREBRSEBRIERE RS RE RS
g0 EEEREEEREEESER
£ 51 JE OB FE o8 WE QB £E
51.5 re e e P 2 pE BB
5 2 ‘ \ ‘ |
= Daea Prapreeassing; Veccos Normalizaeion
Mard’ s Algorithm Frequeney Ranges *
Standard 6860-6241/cm

AL ML % B B JFURF2Y (NIR spectra of pirocicam raw materials ) B. it %
B HEH (NIR spectra of pirocicam tablets ) C. LB EREF ( — B §%at
B ) [ NIR spectra of pirocicam tablets ( manipulated by secondderivative ) ]
D. e 2 7 B Bk 24 2 25 43 #1 B ( cluster analysis spectrum of pirocicam
raw materials )

B MFERFEEEHF NIR REEIE
Fig.1 NIR spectra of pirocicam raw materials and tablets and cluster

analysis spectrum of pirocicam raw materials

hhiHE i

2.1.2 NIR MR BRIy AH O REBGE 2K
FEDETE 5 25 s UE T A, 19 BIA S R L r, DL
Ik e s 5 S5 i AR B

Xof L 2 B SR [ i i A 7 R A B S A5 2 ik
B R IFOR 25 0T LA o 2 28, 4 AR 3 2 Bl dh R,
L JECAE T390 £ 28— — S g, 8 X 1 1 71 55 40 A
PI . PIl 2%, ME 1 vJLIEH, PILRYEE SRR AR 04
4 B SRR B TN BA S, T RRIE R B OE R
BT LLIX 43 2 PR AL 57 . 32 F OPUS K441
Quick Compare (FIOCFREE ) Iy A {1 P1I
RS R L HER 1R EREIE , SR A S0k
PEAT AL BE, HEAE G BE R 9 800~9 720, 8 180~8 140,
7 860~7 720, 6 700~6 600 6 480~6 4406 100~5 980,
4 995~4 960, 4 850~4 800 Fl 4 620~4 450 em™", F-1 45,
Ok 21 MR r BIEH 97%-
2.1.3 X TR AU AR OG AR RO A 4y
BT 138 LI FRRE &, BIEAE 97% UL iy )E T P12k
FES KT 97% MNE T P 1 2SKER . Z5R 8R4
34N 14 HERE S E T PRI, B AE 97% LA
s A5 ANk 3 12 HEARE SR A Y {E E 85% ~
97% 2 [8] , o 4x 112 AESH I E B EAE 85% LA T o
2.2 PXRD Il fh R 2h

FHA]: 02 55 K. 0055320 : 6° ~ 45°, 435
DU SE 7 HEERE OO B, IS5 0L 5 R 25 Mk R Al
SARAER A ZE 12 (JCPDS ) BYIEIRE bk, 25 5 &l 2
J7R, F1 ~ F6 X 6 HHLJFURHY RO IR Sl i Pl i — 2, I
T PI AL JERZY F7 )& T PIRAL 2555 NIR R
AT SR —3, PEI] NIR RS2SRt

20 000+

PI B (PI crystalline form)
h —— PI@#EL (PI crystalline form)
16 000+
.. 12 000
= J
9 8 000 0 ‘
E i —HIJ VILAMH J ‘UL,.lﬁ!l'-l,_jL,') ~,~.-,_.m,"1.‘_, TN P Y W
|
4 000 | ‘ {
] ,,74“ “,7 7,'1"\ A LJ‘UF‘J.; r7\"\»7777}‘,\“\;‘7VA,“‘;“‘..‘ VL AAA e
0 -
-2 000 T T T T T T T J
5 10 15 20 25 30 35 40 45

26
2 WMFERER PXRD E
Fig. 2 PXRD spectra of pirocicam raw materials
2.3 GC-MS 43T
2301 B XM 1, 2- — ROk
T RS B, A I R ] R R R



(JPA B RN 3

Chin J Pharm Anal 2017,37(2)

+313 -

2.5 mg - L7 BV, M R o B it 4 Y5 S 4 e BB R
it 2 mL, B 10 mL I i ARG B
IR P, RIAS N RB A .

JEORHA R« B R R 0.1 ¢, BT 20 mL T3
2, A TR 1.0 mL, fingg 25 E, #8451

M 2 B R R BOME Y ik 2 #E 50 mg 19
IR A, BT 20 mL TRZSHE R InA I EFAR 1.0
mlL, JINTE & B, 450
232 (AilsMF @iEHE: Agilent DB-225 B4 HE
(30 mx0.25 mm, 0.25 pm ) ; FEiE: P THE, 40 C
A3 2 min, FELL 2 C - min”' BYFHEERFE 70 C,
FELL 60 °C -+ min™' FHEHCR T E 200 CHERE 3 min;
HERE TR : 210 °C 5 TRAS PR - 90 °C 5 Pt
{1 : 30 min; HEREARFH: 1.0 mL. 1, 2- —SA LI E 2
Fimlz62.49.98.27, L) m/z 62 B TAENERE T,
233 LMXRFE RIS RO AR 0.2,
0.5.1.0.1.5.20.2.5.3.0mL, & 10 mL fHiH, in—H 5
WARFR R R ZIRE e s RSN AR D ~ D, 4580 1.0
mlL 435I 20 mL T2 MR e A9 24 R .
Y=761.0X+163.6 r=0.999 7

JEHEHETE 0.36 ~ 3.90 mg - L' JEEINZEX £
RAfs
234 KEEHZE FEEIOT RS 2 L, &
10 mL S i B IV ARG R 2 200, 20, 45 L
1.0 mL 43 E 20 mL A A7 2, SEA T 6
By, 1, 2— ZA LB B WETI AL R RSD 4 1.0%,
K% B BT
235 E\EEMWRAE  FREUE L HERR, % 2307 T

] 1
7 5004

=¥ (abundance)
(5]
[<]]
S

TIOEEAT R 6 YW, AT , 25 R AR Y
RSD 4 0.9%, TR MR I,

23.6 K ERAME K RN R R O R
BAFRRE 4 “2.3.27 WATE A TR I W 45 4
AT ERE S AL H RS 0.000 088%

237 MRS JRORE 2 R R — ik R 24
0.1 ¢ & T 20 mL 10 25 Jif v, I A 2R 31 % I W
@ 1.0 mL, FATH485 6 Rt A il , 45 24 [l
W # K 91.5%, RSD g 1.3%., 7 FRECE —41 A
FIPBAR (AH2Y Tk B B 50 mg ) & T 20 mL Tz
ARSI BE TR D 1.0 mL, FATH % 6 (AR,
HEREINE A5 2 R 90.9%, RSD 4 1.4%,
2.4 FESIE

241 JERZG HUSHEIREE S 4% “2.3.17 TR Ak
Tl S, # “2.3.27 T SEES A 5 25 R oK,
64t PT 2KFRI R B 1, 2- ZA ek, P2k
JrokbrpAa i 1, 2- bk o 0.036 6%, 8 i E
248 2015 AEROIE 2 70 5 (CRLE FREE R 0.000 5% ).
242 MEBERR O EORNIN E A 25 ST, 5
P T2 J0RHA 7 B il 570 77 A8 58 L be gk B8 1 ) RE:
WK o G IELLAMEIC R BB S ) 25 58, X
TE 85% VA 19 Fr FIFE s b4 il i, GC-MS EI LI 3,
FREAEFI PP E R RE R S R IL R 1, iR 1 s, 34
A3 14 HEBIEAE 97% L) EIRES IR H A K1Y
1,2- 5 OHBEFR R, M BHAE 85% ~ 97% Z [A] (A
S AAG VIR B | X 5 T 2T A M AL ] ) 25 SR —
o Rk — L IUEIT LT AME R S5 5 X B (EAE 85%
DI R S Tl e , 255 o S RAA e RIBR B

2.5 3 3.5 4 4.5

5 5.5 6 6.5 7

7.5 t/min

62.0

64.0

18 22 26 30 34 38 42
1.1,2- =& &% (1, 2—dichloride ethane )
B3 MEEERF®1,2- _8§2% GC-MS B

Fig.3 GC-MS spectrum of 1, 2—dichloride ethane for pirocicam tablets

"4 50 54 58 62 66 70 mh

AR S



314 -

F®1 MEERRFIBRFZBRNER
Tab.1 The determination results of

solvent residue in piroxicam tablets

E 3 Hits (VNG iY
(' manufacturer ) ( batch ) (' with normal amount ) /%
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( B2 manufacturer )
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140502 0.019
140705 0.011
140302 0.017
141002 0.019
140704 0.011
150601 0.024
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