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Preparation and Evaluation of Meloxicam-loaded Poly(D,L-lactic acid) Microspheres
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ABSTRACT -

Meloxicam-loaded microspheres were prepared with poly(D,L-lactic acid)(PLA) by a solvent-emulsion

evaporation method. The morphology, particle size, drug loading capacity, drug entrapment efficiency (EE) and release pat-
terns of drug were investigated in vitro. Various batches of microspheres with different size and drug content were obtained
by changing the ratio of meloxicam to PLA®&s with different molecular weight, PLA concentration in the dispersed phase
and stirring rate. Meloxicam crystals on microsphere surface, which were released rapidly and could act as a loading dose,
were observed with increasing drug content. The release rate was increased with increase in drug contents and decrease in
the molecular weight of PLA. Microspheres prepared with smaller molecular weight produced faster drug release rate.
The release rate of meloxicam for long-acting injectable delivery system in vitro, which would aid in predicting in vivo
release profile, could be controlled by properly optimizing various factors affecting characteristics of microspheres. Blood
concentration-time profile of meloxicam after intramuscular injection of meloxicam-loaded microspheres in rabbits showed
possibility of long term application of this system in clinical settings.

Key words — Meloxicam, Poly(D,L-lactic acid), Microspheres, Injectable delivery system
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Figure 1-Structure of meloxicam.
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Figure 2-Chromatograms of blank plasma(A), plasma spiked with
internal standard (10 pg/mL) and meloxicam(5 pg/mL)(B), and sam-
ple obtained 10 hr after oral administration of meloxicam(C) are
shown.
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Figure 3—Representative SEM micrographs for microspheres en-
capsulating meloxicam.

Figure 4-Representative SEM micrographs for microspheres en-
capsulating meloxicam after 30 days of drug release in phosphate
buffer pH 6.8 at 37°C.
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Table 1-Characterization of Meloxicam-loaded Microspheres
Prepared with PLA0010

Drug/ .
PLA0010 Theoretical Drug loading Entrapment _Mean
- drug content efficiency  diameter
ratio at (%6, wiw) (%, wiw) % +SD
preparation » %) (km+$.D.)
10:90 10 5.7 57.0 9.8+2.43
20:80 20 9.9 49.5 10.3£2.18
25:75 25 11.3 452 10.6+2.41
30:70 30 12.39 41.3 9.7+£1.97

Prepared by solvent emulsion evaporation method employing methylene
chloride as a polymer solvent and 3% gelatinous PBS (pH 6.8) as a
nonsolvent at 500 rpm.
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Figure 5-Effect of stirring rate on the size of microspheres prepared
by solvent evaporation method with dispersed phase : continuous
phase=1:30, 3% gelatinous PBS as continuous phase, 5% PLA0010
concentration in dispersed phase.
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Table II-Characterization of Meloxicam-loaded Microspheres
Prepared with PLA0015

PLAOO15

concentration Theoretical Drug loadin Entrapment Mean
in methylene drug content ((yg WiW) e efficiency  diameter
chloride (%, w/w) * (%) (um+S.D.)
(%, wiv)
4 20.00 8.52 42.6 10.74£2.34
6 14.29 7.65 53.5 15.97+£7.52
8 11.11 6.43 579 20.64+8.59
10 9.10 5.67 62.3 24214943

Prepared by solvent evaporation method with dispersed phase:
continuous phase=1:30, 3% gelatinous PBS (pH 6.8) as continuous
phase, at 500 rpm. Meloxicam concentration in methylne chloride was 1
% (Wv).
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Figure 6-Effect of drug loading on meloxicam release rates in pH
6.8 phosphate buffered saline containing 0.01% Tween 80 at 37°C.
PLAO0010 microspheres with particle size of ca. 10 um. key: (@)
6.5%; (J) 13.1%; (W) 25.2%.

of WEHe EQ burst release (7] 24X B W&
H o] ) 2 2 T HEHe FEY do] BT
(Figure 6). 2F& 8kl 252%9} 13.1%S] %71 6.5%Y
o] B3 burst release”} BA3] HLW 6.5%) F=EeF
S 7ZF= batche] 73S 14.7%2] burst releaseS ERE 1
G FALSHA AEH R A WEIe A4S BN
o} 23y 308Kke] AR £ FAEHNEES F= T
o] 252%2 m2GASE 6.5%R1 "lAagA TRt frol4
Ae Aol& UERRIT

PLA W@ EX10| k240 O|X= PE
B EAlgkol A2 thE PLA-0010, PLA-0015, PLA-
0020°] FRAE AMg-el] A3, FEFFF A7)7F AR

100 9
90 1
80
70 4
60 1
50 1

40 1
30
20

Cumulative Amount Released(%)

0 5 10 15 20 25 30 35
Time(Day)

Figure 7-Effect of PLA molecular weight on meloxicam release
rates in pH 6.8 phosphate buffered saline containing 0.01% Tween
80 at 37°C. Microspheres with ca. 6.5% drug content and ca. 20 um

particle size. key: (@) 10,000; ((J) 15,000; (M) 20,000.s

J. Kor. Pharm. Sci., Vol. 38, No. 1(2008)



70 T - 2FF - OIFF - ARE - BEF - AN - 5 - o18E - A - HIE - gEHE

SYUE Al batch®] e WEAFS HlwEAT A F 30 r

A BAgo] F24E WE FE WEEEE Yehi § o5 b o ¢

om Aol 10,0001 7B 15,000014 20,0009 -9 §20 i

Ho} Sl A&seithFig. 7). 28y EAlgo] PLA- £ O an

0015 W 2HAS} PLA-0020 T]A@A7Ye] 7] o]Fe] obE [ g0 o O

e A% F4 e Aolg JEIA it A3 si0f DOD =

MEs FAe] BAgo] Fe4E wuke] szl g5t

T7F Bl o]2 A% AP FrRe WE Ao 0 \ . . . : .
EYXUR HA A5 njE"A 39 B &5 0 5 10 15 20 25 30

S77IM, B it o3t WEE FUlskA "o
Figure 794 & 4= S1%o] AMg-3k= F3HA9) Bl o

2 fEYZO] 9 WL 5 UL @

ok Y& olXls ARt 27|

Figure 8& Pl&gAle] 4=t 717} 2] W&o plX
= IS Yt WEZ: SA BAbgo] 15,000
o] oFEFEFo] 6.5%oln YA} F7)7F ME TRE batch
(10, 20, 30 um)®] FEWE AL H|FTIP oM, YA
7t AL 7% 8 A&s oFEo] WEHE Zlo] #FHSY
o fA 277 AeE e AQGS HEse A4 B
Halo] F7lste] Ao 9ol o3 T wEg 2]
o FE7T Skl FEY] ARt asle] ofE o
SE7F S7veke BEE UERIATEY 25471 o) =
FFL 10 um 2719 w2 As} 30 um 2719] ¥4
2 Rt o dE APolE et

i

Burst release
Figure 99| w]AgApl oFEshads} Z3HA| o] Bxjekd] u}

-

n

(=4
N

—

(=3

(=)
A

Cumulative Amount Released(%)

0 5 10 15 20 2 %0 3
Time(Day)
Figure 8—Effect of microsphere size on meloxicam release rates in
pH 6.8 phosphate buffered saline containing 0.01% Tween 80 at 37°C.
PLAQO15 microspheres with ca. 6.5% drug content. key: (@) 10 pm;
) 20 pm; (M) 30 pm.
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Figure 9-Effect of drug content and molecular weight of PLA on
burst release effect. key: ((CI) 20,000; (&) 15,000; (O) 10,000.
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Figure 10-Plasma concentration-time profiles of meloxicam after
oral administration of meloxicam and intramuscular injection of mi-
crospheres (PLA0010 microspheres with particle size of 10 um and
drug loading of 6.5%) in rabbits, (O) Oral administration of meloxi-
cam (5 mg/kg); (L]) Intramuscular injection of microspheres (as
meloxicam, 5 mg/kg).
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