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Cefuroxime Axetil Solid Dispersion
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ABSTRACTCefuroxime axetil is a cephalosporin antibiotic having a high activity against a wide spectrum of Gram-
positive and Gram-negative microorganisms. It is a cephalosporin antibiotic which exist as 2 diastereoisomers: dias-
tereoisomer A and B. It shows polymorphism of three forms: a crystalline form having a melting point of about 180°C,
a substantially amorphous form having a high melting point of about 135°C and a substantially amorphous form having
a low melting point of about 70°C. The crystalline form of cefuroxime axetil is slightly soluble in water because dias-
tereoisomer A has lower solubility than B in water. Substantially amorphous form of which there are no difference in
solubility between diastereoisomer A and B has better solubility than crystalline form, but it forms a thicker gel than crys-
talline form upon contact with an aqueous medium. Based on this reason, cefuroxime axetil is not readily absorbable in
the gastrointestinal tract, rendering its bioavailability on oral administration very low. The object of this study was to
develop an improved non-crystalline cefuroxime axetil composition having a high physicochemical stability and bjo-
availability. A non-crystalline cefuroxime axetil solid dispersant showing no peak on a Differential Scanning Calorimetry
(DSC) scan is prepared by dissolving cefuroxime axetil and a surfactant in an organic solvent; suspending a water-insol-
uble inorganic carrier in the resulting solution; and spray drying the resulting suspension to remove the organic solvent,
said solid dispersant having an enhanced dissolution and stability of cefuroxime axetil and being useful for the prep-
aration of a pharmaceutical composition for oral administration. Tablet was formulated with this cefuroxime axetil solid
dispersant, disintegrants and other ingredients. It disintegrated and dissolved easily and dynamically in dissolution
medium, so showed a good dissolution profile.

Keywords—cefuroxime axetil, crystalline form, amorphous form, diastereoisomer, bioavailability
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Figure 1-Chemical structure of cefuroxime axetil.



(B)
L%

" gg3- 98

2110

\——h—._v__,..._A

——

rc—z- 25, 57

Diastereoisomer A (S)

22.83

————a
————

22.88
25. 54

Diastereoisomer B (R)

Figure 2—Chromatograms of amorphous (A) and crystailine forms
(B) of cefuroxime axetil.

o
hEo

ohaiA zte7E o] FAHe] 73 AFEe 3l B
o oF 2IA T =A Yeld D

gk AIFEEA A" e HE QA o2 A (diastereoi-
somer)Z. S¢} RAY] EFEZ o|Fo|A Jom 1 H7t
0.48~055%2 H o] th.9 o] dAA7L A7) A0S o 2E
aFHl SAlske vt g4 dxjeEol)

AIFEA oAE S 0|3t o] A FZ= HPLC 49
M= GA eVt €2 & 4 A= Figure 2014 B
= Hi¢} o] ARY I FAFYL A =0 A =
ErET@A AR e 39 HEE el 28
o4 & k. wERA] B A o) =A ASHhE AR
o o g thet g =r} ul Lok AE
.

AFEA AL 8288 wol7] Hsid 2RI RT
T} L2 FAEE AT £ AT, o] FAFFL
T gl Ayt dojubes AR " FAR Az
Al olE WAE7] 3 &83] AHoz Axzsie] HIEA|
40z ool Ao 2 7} o] FojRjok AT 8E0]
olFod £ Tt By vy} o)) A o)E niglo
2 ASHE Ze MRS aslaL, £838 xies
vl EA 15% ool Bal7} o]Fd & U=E AAS)
3l A|&o] Zinnat® (GlaxoSmithKline)2h= AHEH O 2w
HA Uk wEhA o] AT7e AIFEA dHES B €9
o g Y3 TARAA R THEo] SAF FAHHEES
ERHA] S8a Aio] oflrgtE & 4582 YErd

& e AAE BEE Ao] BRo,

al

e o

J. Kor. Pharm. Sci., Vol. 32, No. 2(2002)

SEOE

Alef

Cefuroxime axetil(CFA-D 99002) 3Hu|Ad3}she 2 7E
FY3led ARSI, crospovidone(Kollidon CLY2 BASF
(Germany)°l| 41, croscarmellose sodium(Primellose)<> Avebe
(Netherlands)©l| A, silicon dioxide(Aerosil 200)= Degussa
(Germany)©ll 41, microcrystalline cellulose(Vivapur type-12)
£ JRS(Germany)°l4, POE(20) sorbitan monooleate(Tween
80)2} Sorbitan monolaurate(Span 20)= Unigema(Nether-
lands)®)| 4, magnesium stearatex= NOF(Japan)l|4] ammo-
nium phosphate monobasic 22|88t (Japan)olix, ArkA|k
T SHEL FAE (Korea)oll A -+, HPLCEY
W Eke-S Scharlau(Spainyoll A TU3IH2H, 71E} Aok Al
BEE 55 AE TR ARSIt £ PurisLabrtel
reverse osmosis water system3} ultrapure water system
(Korea)e AMg-3t] 229 Axg 13 S/ € HPLC &
AL 33} FHFE A3 AR

MZEEA M THEL M= _

250 mg| AIFEA sFshs 41 30072 mgd] AlF=
Al opAld 2 5mee] Tween 802 Span 20 Acetone F
240 A3 Zo] ERsiA @ A& <1k $ Silicon
dioxide (Si0;) 50 mgS HEZ! §F Homogenizers ©]&
slo] @A AR A7t

o] el s FASA 43°]=E magnetic bars} stirrerS
olg38le] WHIEIHA BE ARl Y3l AFFA oA
g IAEHAE GAth £F 127]= Buchirte] 2d
Mini spray dryer B-191(Switzerland)E ©]-&-8to] A|=2314
ow B 2L ol Table I3} 2t}

o
=

THEAMH elXtel =gk & 37| 53
Az AFEA e ZARA YAt B2 Bt
& m| 73 (Eclipse E600, Nikon, Japan)S ©]-8-3fe] #2330

o A Az] 7H2HSCC-347, Samsung, Korea)?} TIA|

Table I-Conditions of spray-drying

Type of Atomization Two-fluid nozzle
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Outlet temperature, °C 45
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Figure 3—Microphotographs of the various forms of Cefuroxime
Axetil (X400). (A) Crystalline form, (B) Substantially Amorphous
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film-coated tablets (n=6). (@) Zinnat", (O) film-coated tablet con-
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Dissolution rate 955+13 95.1+0.5 942+20 942+ 14
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Figure 8—KFDA guideline dissolution profiles of cefuroxime axetil (CA) film-coated tablets (n=6). (@) Zinnat®, (O) film-coated tablet

containing non-crystalline cefuroxime axetil solid dispersant.
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