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ALSURACT

The effect of solid dispersion tecliniqueson the
dissolution rate of nalidixic =cid powder was inves-
tigated.

The thermodynanic paramncters of all tested
systems evealed a spontaneous reaction with no
complex aifinity to the drug.

Jexanine and sodium cltrate showed very powerful
solubilizing coapacity towards AL powder.

Tor piperazine citrate in spite of its low
interaction with AL in the anueous phase, it proved
to de efficient carrier in the solid dispersion
systen, iiyrj 59 caused the zreatest enhancement in
“AL dissolution rate of all carrlers exmmined,

After 5 minutes, the RDR of the four-fold HAL-Iiyrj 52
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co-nrecipitate aystem wag 16,5 times the untreated

drug.

TUTRODUCHION

There has heen a oreat deal of interest in con-
cern with the enhancement of dissolution rate achieved
by using the solid dispersion tecihnique since the
early weports of Sekisuchi and Obi (1). It was believed
that solid dispersion techniqgues con play an important
role in increasing dissolution, absorption and thera-
peutic efficacy of drugs (2,3).

Ford and Rubinstein (4) investigated the dissolu-
tion rate of glutethimide-Renex (50 melt system, They
were able to ntudy the dissolution rate of the different
nortions of the phase djiasram which showed a siiaple
cutectic mixture et 35°C,

Naur and Grant (5) studied the solid dispersions
of drugs in nvolyoxyeiiylene (40) stearate (Giyrj 52).
They compared the disgolution rate of =olid dispersions
of tolbutamide, sriseofulvin and frusenide in lLiyr] 52
wvith those in YLG 2000.

The present study Torms an attempt to investipgate
the effect of solid diapersion tzcimiques on the
in-vitro dissolution rate of nalidixic acid powder.

The dispersion tecinigques included were physical

blending, co-precinitation and fusion systens,
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S UHTAL

interials - “he PTollowing materials were used :

iyry 59 (Atlas Chemical Industries Co., USA), hex-

awine (3.D.H., l@ngland), nalidixic acid (MAL,Sterling-
Winthrop, USA), ~nhydrous piperazine citrate (Bl-Iaor

Co. for Fharmnceutical Caeriicals, Esypt), sodiun

citrate USP XVI (ViiB Jenapharm, Cerneny).

All other chemicals were ananlytical reasent grade,

L UTI0DS

Solubility Studies - An excezs anmount of AL was

rlaced in dark aaber lasys bottles centaining 20 m)
of an aqucous solution of each carrier in varying

conceatrations, The bottles were allowed to rotate at

For personal use only.

50 r.p.m. in a thermostatically controlled water-bath
equipped with a roteting dovice at 37+0.5°C. At the
end ol this period, an aliquot was withdrawm with a
Tilter nipetie, suitebly diluted with 0.1 I scdium
hydzoxide and nssayed apectrorhotomctrically at 259 i,
Jone of the used caryicrs was Towad to interfere

with the spceetrophotometric nasay of the drug at this

vavelensth.
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Beciiniques used Tor Sauple Treparantion

ne rhysical blendin~s - A fraction of the pouxler having

a pairticle size 200-150 m: (Din 1171, Gernan

Utondard) was used. 'The reqgnired welght of the .irug
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wag thoroughly mixed with the carrier in a
“radual inoreasing order using a mortar and pestle
for 10 ninutes., The proportions prepared were 1:1

or 1l:4 druz to coxrier weight ratio, respectively.

Busion Technique - Accurately weighed asiounts of
nalidixic neid powder and Liyrj 59 were intimately
1mized nt the nropmoritions of 1l:l or Ll:4 w/w (drug
to carrier, reapectively) in a mmall porcelain
dich, hen the nixtures weire neated on a sand bath
with constant stirring till melted. ihe molten nass
wag kept in a freezer for 24 hours before pulveriza-
tion with a raszor blade, The particle size of 4CC-
315 um Traction wugs used foir the dissolution study.
Hexwaine, beins a sublimable urotropic azent
(6), ite polid diaspersion arsteinr vms prepared with

sreat core., I'AL and haexmvaine powders viere intimately

nived, then filled into zlass wizpoules, 2 ml capacity

"he anpoules were gealed then top-suaspended by a
copper wire and dipped in o boiling paraffin oil
bath till complete :m2lting. he ampoules were then
s;enioved,cooled and oroken. “he golid particles ere
pulverized, sieved and the 200-160 s {ractions

vere usced for the dissolution study.

Co=nrecinitation Technique - ‘the drug ond corrier

(niperazine citrate, hexsmine or iyrj 59) were

diszolved in 1l:1 chloroform-etlvainol solvent systen,
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The solvent was then evaporatad on a sand oeth with
frequent ctirring and the co-piecipitates were
dried in vacuo to consbant weizht. The nass wes
pulverised, asieved and the 20(¢-160 ma fractions
vere subjected to the dissolution study. 'he co-
precipitates of AL-lyrj 59 were kapt in Ireezer
for 24 hours before ulverizotion, The fractions

4C0-315 nm were used Tor the dissolution siudy.

Disgolution Late Studics - 'iese were conducted using

thae bealrer nethod and following the came prrocedure as
in our provious nublication on the crystallization of
nnlidixie ceid povder (7). The anount of drug vas
equivalent to 50 mg nnd was neasured spocirophotomctric-—
ally, after iilution viith 0.1 N podium hydroxide, at

259 nm,
LAOULDS A0 DISUUSSTON

JaL-ilydirotronic Salts Syatems :

whe equilibrium golubility isotherms of IIAL with
each of piperazine citrate, hexamine and sodium
citrate are chown in fijure 1. It caia be noticed that
nipernzire citrate dic¢ not show any effect on the
golubility of AL with = coantant A F veluc
(+ 0,076 i cul,/zole), indicating a nongpontaneous
reaction (7).

¢n the otler hand, hexwiine increased the

golubility of UAL to n high extent (11.29 times that
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WIGURL 1
Solubility of AL -4l uydrotionic salits ot aTva,
o—o0 piperosine cifrate, o—f hexuaine,
A=—~-p dodiwnm citrate

in weter at 1 1 hexanine concentration). liexnaine

did aot nlter ai-nificantly the pl of the dissoluiion
rediw berond nesutrality, siace a 0,3 L hexunine
golution hre a vll of 7.6 (6). 'WiereTore, the enhanced
golutility of AL nay not be ativibuted to an

imparted alkolinity. The negative A F fijures revenls
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WARLE 1

dree onerzy chnnze (ATF) of nolubilization of

nalidixie 2cid in agqueous L:ydrotropic salts solutions

Carrier AP (X cal/iwole) at 37°C.
ccneentraiion . Sodiwn Piperazine
. dexzanine
) citrate citrate
0002 "'0074'3 "10031 ﬁ
0.03 -0.7’1'3 -1.116
v.04 =0,%07 -1.153
0,05 =007 -1,136 +0,076
Cclo "1-\)47 "'1.261
0.30 "1.29 -1.396
1.00 -.-04'91 "1.334‘ i

a gpontaneous reaction (3), with no pousibility of
couplaxation (9),

the golubiliuzation mechanism could be regarded
as a sgiaple hydrotirony detween HAL and hexariine
solution,

Sodiwn citrnte sihowed enhaincenent in the solubi-~
1ity of ITAL up to (.3 I carrier concentration after
vhich the decreaszed aolubilily uny be a vesult of a
galting out effect. Alao, the caleulated A F values
revealed a apontaneous reaction (8) with no complexn-

tion (9).
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o~=-«0 dug nlone
A——=p Tusion

syatens aslioved o
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PTG 2

nifect of difTarent tocimigques on the Alssolution »aie
of eauiportions (o) or 1l:4 AL %o hexvumine (o) powder,

o——0 rursical dlimding
0==0 co=preninpitaiion,

‘Me enuinortion »hiyajeal blends of UAL~he:niine
2disht exhancenent In the drug

diasolution rate (Fis. 2). 'ilg nay be due to the

lack of iatinate contact between the novder componentas,

e ecuiprontion melt and co-nieci, itate systems anowed

nearly the nsane patiern of dissolution with a Lfastex

co-nrecinpitate syeten, e Tollowing ranit ordexr could
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be considered Tor the technique~induced cnhancenent

of the dissolution rate (at 1l:1 AL to hexanine ratio):

co=-precipitation > fusion ) physical bvlending.
Upon increasing the carrier proportion to four

fold that of the drug, the rank order was invariant.

The thsion or co=-precinitote systenis, et this ratio,

showed a high and amooth dissolution rate enhanconent,

P
L

N

Amount of NA L dissoluted (mg/1)

20 40 60
Time in minutes

fICURE 3
mrfect of different teciniques on the dissolution rate
of cquiportions (o) or 1l:4 IAL to »piperazine citrate
(o) povrder,
o~==0 drug nlone
A—=p co-p.ocinitation,

ag—p puysical hlending
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Tae former yielded an amount of dilssoluted HAL 8,42
times the powdered drug at 5 ninutes, vhile tlhie latier
gave the hichest emhancement of all tested cystems,
This may be sattributed to the ulirafine dispersion ol
the drmg on the 1moleccular level ixn addition to the
inteirent effect of hexanine as a notential molubilizer
Por nalidixic acid.

Tthe 204 AL co=-pirecipitate orastem showed the
aizhest enmhancenent of all the MAl~piperazine citrate
agystens, The diegolution rate cnimincement takes the
Yollowring ascending order : l:4 AL to piperazine
citrate puysical blends < 1:1 phrsical blends < 1:1
co=precisitate <l:4 co=-precipitate. It was noticed
that although piperazine citrate exhibited low inter-

For personal use only.

nction with HAL in the aqucous phase, as 1anifested
by its low solubilizing cavacity, yet the salt proved to
be a powerful carrier vhen used in the solid dis-

persion systems,

UAL-IIyrj 59 Sysbens :

Pew literatures wore renorted on the use of
solid disporsion technique with tenslo-active aents
to enhance the dissolution rate of water-insoluble

dmgs (4'5)0

iyrj 59 vas chosen Trom o series of surfnctants
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on the basis of a screening weittability study

previously reported (7).
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g A

o~ s n rn . o= . o 1 e C
Solubility of AT in llyrd 59 solutions at 377C.

Me polubility iwmothernm of nnlidixde acid in
the P05 stearate tenside, lyryj 59, is ghown in fijure 4.
he curve ghoved an increased colubility with increag-—
ing tenside concentration. At & /1 tenside concentratio,
an abrunt chanse in the golubility isost

noticed, thereafter, the aclubility was progresgively

ineransed, ond tidg nay reflect a change in size and
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PADLEL 2

Mree ecncecy chanse (AR) of ization of

nalidixic ncdd i Liyrd 59 scelutieons and saadleg

solution rate sgiudics (Pic. 5)

. e e K
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co=-vrecipitation

(zelative disgolntion rmate) = anount of JAL dizcol-
at any time / that digsoluted from the unirested
at the gnrme tine

shape of $he wicolieg to ithwse which acecomodnte hijher

wx URE SR
zolute concaontrn

change (A

el TH T Niwr T e o [ad® oY T - ey be Y o T
of HAL by lywri 59. e guall veseotive volues of A D

o d -

joult

indicoted shontaneity of the —eocthion and »yveclude

the vougibility of complemation (9).

Ivrespoetive of thoe teehmnigue opplied, the
Adusolution ate of JAL-yrd 59 syotens showed a

congiderable ecunhancement (Myg. 5). A 200 w/w co-

1 I -

precipitate sroton sghowed the hishest dipsolution

rate eni

xncemnent of oll the LAL-Lyr] syatems. Aftor
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DTAURS B

ect of different techniques on the dissolution rate

NET
of equivortions (o) or 1l:4 HAL to .iyrj 59 (e) novider,
o--=0 drugs nlone

on
~r

B ——p0 fusion D—8 co-precicitation.

5 mimutes, the ZDR (selative dissclution rate) of
this sysotem reached 16,5 tinmes the untreated drug,
vhich denote the rotential use of this technique to

enhance the #0lubility of weater-ingoluble drugs,
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1, ¥. Sekicuehi and H, Obi, Chem. Pharm. 3Bull,

(Tolcya), S, 866 (1061).
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