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INTHAVALCULAR ADNLVLETRATICN CF wuThCNIDAZOLYE
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ABCTHACT

In this study gelatin microspheres cof metronidazole,
contairing magnetite, with and without ethyloellulose
coating have teen prepared. 'he preparation is based

on dispersion of a gelatin-metronidazole-uagnetite
aueous suspension in liguid paraffin, followed by drying
witn iscpropanol treatment. Ccating of gelatin micros-
pheres with ethylcellulese was obtain by organic phase
separztion method. The magnetic responsiveness and the
rhoologloul properties of the microcapsule suspensions
in pnysiological saline with 6p» dextran, suggests that
the microcapsules can be localized at a target site in
vivo by meaus of an externally arplied magnetic field.
The release of metronidazole frow microsphures declined
at an apparent firsi-order rate, but from ethylcellulose
conted wicrocapsules followed an apparent zerc—order
rate, Gelatvin miocrocapsules offer promise for ettaining
target site specilicity.

L NTRODUCTL Ol
Mmetronidazole is an efficient sensitizer of mamma=

lian bypexic celles to the effects of radiation, but &
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pigh serum level cf Lhe drug is necessary for the readio-
sensitizing efficiency, reguiring the administration of
relatively large amounts of & g/m2 or more /1/. By limi~-
ting drug cdelivery to a specific region or structure in
the body, therapeutic drug levels may be achieved at the
local site. The selective delivery and retsntion of drugs
at specific btarget sites within the body pose a substan—
tiel problem ir drug design srd formulation. & number of
approeaches have been suggested /2/. ifmong this propossals
was the concept of using magpetically guided glbumin ni-
crospheres as a directed drug delivery system f%/.

in tnis study gelatir microspheres of metronidazel,
containing magnetite, with znd without ethylcellulose
coating have been prepared., The retention of these mi-
crospheres and microcepsules by an external magnetic
field was megsured ip an in vitro model, and the in vi-
tro release pronerties of the drug from the drug deli-
very systems were evaluated.

SEPRELMANTAL

Freparation of Microspheres

The procedure is a drying method in solution /5,6/.
Gixty four g of distilled water were added to 19 g of
gelatin (Gelstin weiss, Merck). After veing =llowed to
stand a8t room teamperature for 3C minutes, the gelatin
had swollen snd was dissolved on a water bath at 55—500C,
with stirring. The solution was placed in 10CC ml beaker
and 6 g wmebronidazole (P.kH.iX grade /4/ ) and 1C g mag-—
netite were added. Then 185 ml of wineral oil (F.XH.L
srade /4/ ) containing 0,5 g sorbiten trioleate (Lchu~
chard, Minchen) previously heated to 50—6000 was sdded
and the mixture wss agitated for 5 minutes with a sti-
rring rate of 300 rpm. Then the glass vessel was placed
in ice water and cooled guickly to DOC. The stirring at
3CC rpm was continued for 30 minutes, and 75 ml isopro-
nanol was added. After 10 minutes the gelatin micros-—
pheres were separated by filtration and washed three
times with isoproranol, The suscepnsion of microspherss
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VAGNETIC MICROSPHERES AND MICROCAPSULES 2283

in isopropanel was sieved through wire mesh (aperbture
size 60 um). The large microspheres were again saparated
from the suspension by centrifuvgation at 50C rrm wsre
removed, and the supernstent was contrifuged st ZCCC rpu.
‘he microspheres obtained dried at ambient temperature,
were ucheirical free-flowing grains, naving a wean dia-
neter of Z0 um.

Ir ation of Niciocapsules

ot S eiigbiiell

Geletin miciospheres were coated with ethylcellulose
(1L,FVL grade /77 ), using an organic phase separabtion
nethod /8,9 . Five ¢ of micicspneres %o be coated were
poured Lnto L0 ml ciclohexane solution of 150 mg ethyl-
cellulose and 200 mg polyethylene, heated at ¢0%C., Sti-
wring sveed was wmeintained at %00 rpm for 20 minutes,
then heating was discontinued and the systenm allowed to
cool to roowm temperature with gentle stirring. The othyl-
cellulose microcaspcules were rinsed several times with
n-hoxape coptaining le bydrouensted sunflower oil, and
mir dried for 24 hours.

Wicrospherss Metroridazole Conbent

4 0,20 g canple was gocouretely weighed, 1C0 ml 5o
iydrochloric scid wss added and tne suspension was allo-
wad to stand at 50%C Tor 4¢ nours. The solubtion was di-—
luted and metronidazole wus sssayed spectropnotometlri-
cally, at 277 oo,

"hne Mugnetic kesconsiveness of the lMicrosplleres snd Mi-

crocapsules
'he suspension of C,5 4% (w/v) microparticles in 6%

fwyv) Gextran YC (Giede YC.0CO) solution in physiological
suline (0,9 % haCl) was used ss the flow vhase which was
pumped with a laminpar f£low rate ip various glass capi-
llary tubes (C,5 3 1 ; 1,7 aw in diameter) horizontally
ucunted snd passed over & unipolar wmagnetic field of
G,0% Yesla at some point. Percent of microparticles re-
tained was evaluated as a function of (,002, 0,01 and
¢,02 Keynolds (k) numbers of blood flow for capillaries

and small arteries in humans,
=Dvd/n

RIGHTS

i,



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/22/12

For personal use only.

2284 LEUCUTA

where I 1o the dismeter of the capillary ;3 v is the rote

453

of settling 3 d is the density of dispersion medium and

n is Lhe viscosity of the medium /1(/.
The Viscosity of the Microgcapsule Suspensions

The flow curve of the microcapsules in physiologi~
col szline wvas moasured witbh a Rhectest viscometer (VHER
rrulgerate~vierk Yedingen/iresden). The relation between

shnewey rate, U, osnd shear siress, , was measurad,

in Vibro Relesse Studies

Tha disseluticn medium (looe ml of 0.1 W hycrocloric a-
¢id) was introduced into a beaker and the stirring rate
was Go rom.The tempersture of the water bath wasmaintai-
nad at 57DCi 0.5%.4n accurately weighed amountof powder,
microspheres or microcapsules,corresponding te c.05 g me~
tronidazole was gently spread over the surface of disso-
lution medium.2t appropiate intervals L ml samples were
withdrawn by using & peedle and syringe.The samples were
filtered,diluted 2nd the sbsorbsnce was rmegsured at 277
il .

RICUILDS 440 SISCUCSLCH

it is known that magnetically responsive microspheres

bearing drugs end magnetite,could be selectively locali-
zed in vivo,resulting in release of significant local
concentrations of drug in & defined srea.By using eappro-
priste magnetic paremeters,more than Sou of theinjected
carriers could be tarreted. Ve evaluated the magne—
tic responsiveness of the microspheres and microcapsules
at known Keynolds number in intravascular flow (fig.l).
it is seen that full retention of the flowing micros—
rheres or microcapsules suspension in vitro was aculieved
in the applied magnetic field, for the Reynolds numbers
of blood flow in humans Tor capillaries and small arte-
ries. The rheological behavior of the suspensions of wi-
crobeads containing metronidazole and magnetite is shown
1 fige.2.
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e METRONIDAZOLE POWDER

AMlCROSPHERES WITH
40 1 20% METRONIDAZOLE

2 4 6 8 TIME (min)
Fiéof Flot of i Drug keleased from Microspheres with
Time.

The microsphere and microcapsule suspensions posse—
sses a structural viscosity at a lower shear rate, which
is quite similar to that of red blood cell suspension/s/.
The flow curve of the suspensiors at the shear rate grea-—
ter than 500/s is Mewtonian. This behavior is favorable
when a microcarsule suspension is intravascularly in-
jected.

#e have attempted to prepare microbeads with a rela-
tively slow releage of mevronidazole.

The rate of in vitro drug release was very different
according to the microbead type (fig.Z, fig.4).

Tor the microspheres, experimental release data were
tested according to a first order release of the embeded
drug. A:AO,e—k‘t 1n(AO~A):lnA0-k.t where A= the mass
of the released drug ; Aoz initial drug concentration j
x= first order rate constant.

The experimental dat: fitted the first order release pa-
ttern. The calculated rate constant, k, for metroridazole
microspheres was C,247 (min’l) comparatively with 1,719

min~} for the Metronidazole powder (ccrrelation coeffi-—

cisnts were, respoctivaly, 0,949 and 0,9%%).
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Cn tho other part, the relezse hinetics of motronidazole
Prom microcapsules complied to the dissolutior model for
a spherical metrix propesed by Baker and Lonsdale /1ll/.
%-/1-{],--:’-.)2/3 /=4 = kKt where a= the fraction of drug
roleased up to wvire b,

CONCLUSLCNS

The retoerntion of these microbecads by an magnetic

Cield in vitro and the rheologicsl properties of the mi-
srocupsule suspensions in physiclogical seline with o
sextran, suggests thot microcaprsules injected intravus—
cularly; coan be locslized at a btarget site in vivo by
uweans of an externally aprlied mugnetic field, and normal
blocé flow shoulé not be altered at the site of carrier
localization., The in vitro relsase of melroridszule from
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miciospheres was significantly reduced as compared to

the matronidazole powder. The relouse declined at an appa-—

rent first order rate. The release of metronidczole from

ethylcellulose—cosated microspheres was largerly centrolled
by the permeability of metronidazole through the coating.
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