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Preparation of Meloxicam Solid Dispersion Tablets and Study of the Dissolution

BI Jiawei, ZHAO Yumeng, ZHANG Tong, LIU Yanhua'(College of Pharmacy, Ningxia Medical University, Yinchuan
750004, China)

ABSTRACT: OBJECTIVE  To prepare meloxicam solid dispersions tablets, and to investigate their dissolution in vitro.
METHODS  Crystal inhibition experiments were carried out to screen the carrier materials, and the solid dispersion was
characterized by X-ray diffraction(XRD) amd differential scanning calorimeter(DCS). The improved bioavailability of solid
dispersions was evaluated through in vivo pharmacokinetic studies. The optimum preparation process of meloxicam solid dispersion
tablets was investigated, and the in vitro dissolution curve similarity factor f, was used as the main evaluation index to screen and
optimize the dosage of pH regulator, filler, disintegrator, lubricant, flow aid and the mixing time in the prescription. RESULTS  The
solid dispersion prepared with Kollidon@V A64 as carrier effectively maintained the supersaturated state of the drug in solution. The
results of XRD and DSC showed that the crystal state of meloxicam in the solid dispersion was completely transformed into
amorphous state. Compared with meloxicam, solid dispersions significantly increased the solubility, and its peak blood
concentration(C,,,,) and relative bioavailability were increased by 208.09% and 241.78%, respectively. The optimal formulation and
process of meloxicam solid dispersion tablets prepared by direct powder pressing method were meloxicam solid dispersion 35.2%,
lactose : microcrystalline cellulose =1 : 1.5, sodium citrate 9.8%, crosslinked povidone 8%, magnesium stearate 0.75%, silica 0.8%,
and mixing time 5 min. The dissolution similarity factor f, of the prepared meloxicam solid dispersion tablets and the original
reference preparation in different pH medium was above 50. CONCLUSION  Meloxicam solid dispersible tablets are prepared by
hot melt extrusion and powder pressing method. The dissolution and bioavailability of meloxicam are improved, and the dissolution
behavior of meloxicam is similar to that of the original reference preparation.
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Fig. 1 Characterization of meloxicam API and its solid dispersions
A—thermal analysis patterns of meloxicam API; B—crystallization inhibition with polymer carrier of meloxicam; C—XRD patterns of meloxicam solid
dispersiona; D-DSC patterns of meloxicam solid dispersiona. a-meloxicam API; b—Kollidon@VA64; c—physical mixture; d—solid dispersion.

i, SFE IR A . B A BT AL B B
TR BE AR5k 150, 160, 160, 160, 160 °C, THHi
ZIEIAPEL, B W AN R AR LR
1t 100 HIf, AR,
2.3 REWEAEM I

i 5 PR BT 6 1 B DR R 25 0 i T — A T
L4 ZHONINEWT, $2A), W EESS 6 mg-mL!
(I3 B RRIA W, M. B EEL S mL &8 E
J#-1,4 ZESAE R A 500 mL AN EREY
F143 9 &4 PVPK30., Kollidon@VA64. Soluplus
I HPMC(Z 210 mg) F) pH 4.5 BfRELZE A i,
VAT 300 KRR (37+5)°C, %34 150 rmin™',
1£ 5, 15, 30, 45, 60, 90, 120, 150, 180 min
PEAT S ORE, BUREREh S mL, AN RS
% 0.45 pm JE M P85 7E 362 nm T I E OB,
W 25 % B BE 5 PVPK30, Kollidon@VA64 .
Soluplus, HPMC JITA B3R 1 7, REWWSE
IAZE s A b VR L8R, AN E AR A WA i
YERXTIR, S55RULE 1D,

SEIRRW, SRR RIETCR A WAATE R
Hk BRI R, 7ESEIR T RR-1,4 ZEUSERES IO
R AR 22 2024 4 1 H45 41 45 11

A SminJ5, BRAEYNFTPRIEERKECET
K% 23.38 pgrmL™", 7E 60 min Fif 3 A 1k ) S 167
TSV E R -1,4 S IRIRBMAZI 5154 4 F
REWWMATh, S5RERH, 4 FREYERTHI
RE A% D012 B4 T SE T8 BRUTIE o MEVAPEZS W) il 25
BTG A Y VA S A, ATl 2 ARV VR T ik B
WORCIRES, AR, BEWERIRAEER
BUT X 3 0 R BRURL 24 1 45 A D Sk 4 A
F . AR HE T 245 W A8 35 W v K )R] ) o 1% il
JE®, AP PVPK30 Ha% i B Re T DA R 558 B
IPATE R, B RIE BT i B oA ) i A
AN, T RLE$E Kollidon@V A64 1y [ {4
Ay £ BB kA

2.4 KRR R EUA Y RAE

241 [EAREUR B SAERCIRS R AE SR DS
ADVANCEX i £ 411 5 {3 % I KL 25 . Kollidon@
VA64 ., PEEIR G WA AR B A T RAE . KD
BFE A AL % B 0.5 mm PR AYAE S AL o AR DU
1°-min™ Bl 8 AR 5o~50° N BEAT b, K
g 0.02°, HPEWFE] K 1s, 7E 40 kV Fl 60 mA
Wt , HAER LA 1B, 45 5R R EEE R 2

Chin J Mod Appl Pharm, 2024 January, Vol.41, No.1 -35-




16 12.9°, 15.0°, 18.6°F0 25.8°4b i I A B 4 i 1A
AT, 3 Sk 7 55 9% RS 11 4 Fh I i AU ),
Kollidon@ VA64 1£ 5°~50°(26) ] & 71 %% 55 1Y I
B, PR HAR B Sk 0 BRI A 4 AT S0
HEYBRAY T, R T ERRE 0N s, X
SR T 2587 A W RRAEPEAT S, UL PR &
Y i 25 AT A Al AR S A A o AR 2 AR v
Y RHEIETE G, RIS LR SRS BT
B AR, ATRRIR 259 5 BRI A 7E A BAE
H, SEEYIRLE R,

2.4.2  [ERSBUIRR P FRASRAE B AR
LW EHE . Kollidon@VA64 ., Wy IR 4 Wy & 14
SAEUR (3~5 mg) B E AR, IFTE 25~300 C
PMLEL 10 °Comin' AYFEE BN, fi ] DSC 3545
EATR IGE E, H 45 R UL 1C, Kollidon@
VA64 R i H B R AR 1 B 5
W T ARSENT, W R w] AR LB B A e AR ot
o WIEIR G eI B R AT R, R
NOECR W S, Tl BB 2 YR E OB o
Kollidon@VA64 114 3% 38 fb 6 A8 T BB, 898 1 B
% T Kollidon@ VA64 FITTE BB Rl HH 1 4358 LA
WATE AR, BRI m AR B R 8l [
AR T Kollidon@VA64 Fi4 1 P — A [ ¢

RS S, RHSEIEE R FIRESE A
fil Kollidon@ VA64 1, FHEM TIILEIR G,
HARAVRES R AR, AT IEA, RN
WK RS AR EA RIFAIREE, XMIEN S
XRD Z5 AR o AH LT 2R i v iR X
FEU BRI, A o A o TG B Y S
FRALF— TS R RS, XA R L B A
VS it T SRR 1 114 B PR 2R 1T,
2.5 PRGN BRI vk

Z: M [E 25 L 2020 AR ERES R SRR
D I, 5% 3 R 28 AP 4 4 K B s HAE
362 nm AbHIREKRW, HfHE oA mg T4, 2
E AR TRV RE 362 nm T JEW s 1 A
JNAT DL ZWE 3 362 nm VE LM R Y
T BRI P . A BUARFH 900 mL, 2%
R 50 rmin”', AMBUREEA (37+0.5) C, 44
HUSEV T RE . W EIE S W R R A, BT
WAL, 435155, 15, 30, 45, 60, 90, 120 min
BURE, AR ECRE 10 mL([a]) B b i 25 44 A1 ] 35 4
JT), £ 0.45 pm IEAET IS AE 362 nm Tl E O
JE, TR R R, ol AL W) B TE pH
1.2 $h R FIl pH 4.5, pH 6.0, pH 6.8, pH 7.4 iR
RGP MoK TR R I AT, I ILA 2,

A ——RWEM  —EEAY B o0 —— EWEH  —— WEERAY C |, —— EEEE - WERAY
—— [ —— BRI —— RS HR
N 80+ =\° 80 + © 80
% 60} % 60 i% 60
&

{§ 40+ % 40 | ‘% 40

20 H 20 20

0 ! . : 3 0 e 0 ; . . . . )
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
t/min t/min t/min

D ——EWERE ——YIREEY E —— EWEFR ——YEREY F 0o EWE —— YHRAY

100 sy gtk 100 T ks A
X 80F < 80 = 80
i gl =
H H 60f = 60
w . K 40 = 40
Bk . Bk Bk

20 20 20

0 ,,.—.——-/'T'/'.”/.’_.”’A. 0 ) . . , . ) 0 . . \ \ . )
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120

& 2

t/min

t/min t/min

EhEREMNYG, WEREAW. BERS#IEETE pH AT oE HE dh &

A-pH 1.2 thFRIW; B-pH 4.5 BEIREESEM; C-pH 6.0 BERREESEMA; D—K; E-pH 6.8 BEMRELZE ;- pH 7.4 BERRELSE .

Fig. 2 Dissolution curves of meloxicam, physical mixtures and solid dispersions in different pH media

A-pH 1.2 hydraulic acid; B-pH 4.5 phosphate buffer solution; C—pH 6.0 phosphate buffer solution; D-water; E-pH 6.8 phosphate buffer solution; F—pH 7.4
phosphate buffer solution.
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Tab. 1  Main pharmacokinetic parameters for meloxicam,
physical mixtures and solid dispersions(X+ s, n=6)
e JERL 2 YIRS AR BidA
T,,/h 11.36+1.34 11.75+1.07 13.65+1.01
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AUCy,/mg'L""h"  9407+435  167.10£8.91  320.70+5.75"
Tn/h 5.00+0.07 5.00£0.9 2.50£0.11"

I S5 ERERZIEL, "P<0.01.
Note: Compared with the meloxicam API, "P<0.01.
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