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ABSTRACT

Hydroxyzine 1is a piperazine derivative recommended for

treatment of anxiety. The drug was formulated in suppository forms

using different types of fatty, emulsion and water soluble bases.

Non ionic surfactants: as well as aerosils were used as formulating

additives. The drug release from the formulating bases as well as

the tranquilizing potency in mice were evaluated. It was found that

formulations which afferd the higher release rates in the in-vitro

study, give also the more pronounced tranquilizing effect in the

animal testing,

INTRODUCTION

The importance of drug release studies fraﬂ Syp-
positories has been recognized by several workersl™d,
The physicochemical properties of active ingrdients and
the nature of suppository bases are the most important
factors®™8, The effect of incorporating nonionic sur-
factants into the SUpﬁository hases has been exten-
siQely studied? 18, Colloided silica (Aerosil) is alse

incorporated to improve certain other properties of

suppository bases. Its addition, generally, resulted

in retarding or blocking the medicament release from
the treated baseslibil,

Yarious attempts have been made to correlate the
in-vitro and in-vive data regarding drug release fron
sypposifories., RuhneZ!l concluded that the in- vitro
results cannot serve as basis for the prediction of Ia-
vivo absorption profile. The conclusion was based on
the fact that the in-vifro conditions can not take into
account the conditions prevailing in the rectum spe-

cially the fluid content, the viscosity and chemical




composition of the mucous and the pressure exerted by

~ the rectur walls on the suppository.

Hydroxyzine HCl 15 a pipérazine derivative, clas-
sified as an antihistaminic drug, CNS depress@nt, an-

{t

widely used in the management of anxiety, tension and

ticholinergic and skeletal muscle relaxant. 1S
to control motion sickness, nausea and vomiting of var-

Anxiety is frequently associated

in which the
On the

other hand, parenteral administration of many antianmxi-

10us etiologieszz&23.
with clinical or pathological conditicns
oral route is inconvenient or even impossible.
ety drugs is not recommended due to their several com-

plications.

In recent years, the rectal absorption of similar

drugs has been studied. The potential success of this

route attracts the attention fo formulate Hydroxyzine

HCl
enployed

in suppositories. Different suppository bases were

to formulate Hydroxyzine HCI.,  Non-ionic
surfactants as well as aerosils were also investigqated

as formulating additives.

EXPERIMENTAL

Materials
 Hydroxyzine HCl; Hz.HCI (Roerig, U.S.A.). Cacao

butter (B.P. grade}. Witepsol Hjg and Witepsol E9s
(Dynamit Nob., Germany). Polyethylene glycols (PEG's)

400, 63, 1000, 1506, 400¢ and 6063 (Fluka, A.G.
switzerland)., Span 60; Polysorbates (Tweens) 20, 60,
61 and 63; HMyrjs 52 and 33; Brijs 3%, 52 and 68 (Atlas
Chem. Ind. [.5.4.). UK.},

Semipermeable cellophane membrane (38/32, Fischer Sci.

Aerosils  (Dequssa,

Co., U.K.). All other chemicals were of analytical
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reagent qrades and were used as received witheut fur-

ther purification.

Apparatus
Thermostatically controlled water bath fitted with
(Unitronic 326 OR, [taly); Melting

point apparatus (Gallenkamp, Germany), Erweka hardness

shaker Selecta,

tester SBT and disintigration time tester SSP (Erweka,
Germany); Locally manufactured apparatus for the deter-
nination of liquifaction point; pH meter (Tacussel

Jolea, Lyon, France); Rota-rod treadmills for mice

(W60, Italy).

Preparation of Suppositories

Twelve bases were employed to prepare Hz-HCl sup-
The composition of these bases is
in Table 1.

glycel bases were prepared according to

positories. pre-
Both the fatty and the polyethylene
the

The emulsified bases were prepared by dis-

sented
fusion
technique.
solving the selected surfactant (s) in either the hy-
drophilic or lipophilic phase. The two phases were
then mixed thoroughly at 409C and left to cool. Hz- Hel
(size fraction 63-9¢ um) was used in a concentration of
13 mg/each suppository.  Certain other formulaticns
were alsoc prepared by the wuse of a blend of Witepsol
Hyr and etther hydrophilic or hydrophobic aerosil (1,2

k 3%) ar any of the tested nenionic surfactants (5%) as
the base.

Evaluation HC1

of Hydroxyzine
Suppositories
1-Drug Content

The

their drug content and weight variation according to

prepared suppositories were evaiuated for
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B.2.C. 197324 and B.P, 198022 respectively. The proce-
dure adopted to determine drug content varied according
to type of the base as follows : a) for fatty bases :
the drug was extracted from the melted suppositories
using five successive portions (18 ml each) of warmed
distilled water. b) the

tested suppository was dissolved in an appropriate voi-

for water soluble bases

une of warmed distilled water. ¢) for emulsified bases
the suppositories were firstly disselved in ether
then, the drug was extracted by the use of five succes-

sive portions of distilled water (20 ml each).

2—Physical Stability

The prepared suppositories were examined visually,
during a period of one year after preparation, for the
foliowing: fissures, wrinkles, blooming, colour change

and crystalline materials on the surface.

3—In-Vitro Release Characteris-

tics

~The release of Hz-HC! from the prepared supposite-
ries was carried out using the dialysis techniqueZS.
The dialysis systenm was prepared as follows : A piece
of standard cellophane membrane, 4 x 4 cm, was soaked
tn distilled water over night before use. The membrane
was ftirmly stretched over the lower opening of a glass
cylinder (internal diameter = 28 mm) to form the donor,

The donor was placed into a beaker containing 206 ml of
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saline solution at 379C (acceptor)., The dialytic unit

Was placed 1n a thermostatically controlled water bath
and machanically shaken at 25 shake/min, One supposi-
tery, along with 18 ml of saline solution, at 37°C, was

introduced into the donor compartment. The donor was

located in the system in a manner that the cellophane

membrane just in contact with the upper surface of the
sink solution. After time intervals, a 5 ml smaple was
withdrawn from the acceptor and immediately replaced by
an equal volume of saline solution at 379C. Tha amount
of drug released into the sink medium was deternined by

measuring the absorbance at 239 na.

4-Assessment of Pharmacological

Potency

A-Formulation
Four bases were selected to prepare the rectal
formulations. The compoesition of the formulat-

Ing bases Is given in Tabie 2.

Hz-HCl  was incorporated into each base, at
concentrations of ¢, @.68, .12, 9.24, #9.48,
0.96 and 1.92 ng/ul of the melted base, Tha

same concentrations were also prepared but in
0.2 ml of water for injection, instead of the

pelted base, for use in the i.p. injection.

B-Principles
The pharmacological basis used in the evaluation

of these formulations depends on the drug effect

on the motor coordination,

C-Apparatus :
The rotated apparatus as modified by Ralir et
al 26, Fig. 1.

basically consisted of five drums which are

Was used, The apparatus is

suttably machined to provide qrip; six flanges
divide

the treadmill simultaneously.

the drums, enabling five mice to be on
The apparatus is

provided with five second counters.




D-Procedure :
35¢ nmice, each weighing 18-28 g, were wused In
this study, The mice were divided into groups,
each of ten mice., One qroup was used for each
of The
melted rectal formulations were inserted inside

the

applicator.

the aforementioned concentrations.

rectun  using a specially designed

The anus was immediately closed

one drop of polyurethane seclution In
tested for

minutes

using
its motor
30 of

This time was experimenially

ether. [Each nouse was

coordination  after arug
administration.
determined and gives an indication to the drug
absorption rate for the tested formulations.
The test was done by determining the mouse
ability to remain on the rotating rod without
falling for 15 minutes. The apparatus was set
in nmotion before placing the mice in position.
The nice were then placed one by one in theif
respective sections. At the same time the zero
key of the corresponding counter was turnﬁd off

and the time was recorded for each mouse,
RESULTS AND DISCUSSION

Hz-HC1 supposifories were prepared using different
suppository bases. The prepared supposifories were

found to comply the pharmacopeial requirements for

welght variation?? as well as drug content?d, It
should be noted that all the prepared Hz-HCl
suppositories were found to show neither color

deviopment nor surface changes during one year of

storage.
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In-Vitro Release of Hz-HCl from

Suppositories
The tested

suppository through cellophane membrane, was 1nvesti-

{n-vitro release of Hz-HCl from the

gated at 379C. The drug release data were analyzed ac-
cording to zero-order and first order kinetics as well
as the diffusion controlled model. A good correlation
was obtained when the data were treated according to

first order mechanise.

Fiqure 2 shows the release vrofile of Hz-HCl from
the tested fatty bases. It could be observed that the
formulating bases can be arranged according o the drug
release rate thereof as Yitepsol Hy5 > Cacao putter
Witepsol E7r. The results can De atﬁ}ihuted to the re-
lease rafe dependency on both the mélting behaviour and

this

repect HWitepsol Hyg which has phe same composition as

chemical composition of the tested bases,  In
witepsol Ejc but of lower meitiﬁé range, it exhibited a
higher release rate. (n thgfother hand, Cacae butter
which has the same melting range as Witepsol Hig but
differs 1in chemical composition, it gqave a slower rate
of release. The presence ;of monoglyceride in case of
vitepsol Hyg, as a self emulsifier, enhance the release

thereof,

Figure 3 shows the release pattern of the drug
from different PEG Dbases.

could be arranged in the following ranked order ac-

These water soluble hases

cording to their ability to release ths medicament as:

PEG 4> PEG 3> PEG 2> PEG 1.
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This arrangement could be explained on the basis

of the dissolution time (Table 1), which in turn, 1s a

function of the molecular weight., Addition of water
(PEG  2) was found to be accompanied with an increase in

the drug release rate. This finding 1s in agreement
« iith that obtained by Puffer and Crowell4! and Rellaway

and Narriott?t,

The release pattern of Hz-HCl from the eﬁulsion
bases 1is depicted in Figure 4. The tested haseé could
be ranked according to their tendency to release the
pedicanent as follows : Eg > Ey By 0 By, These
'results could be explained according to the fact that
as the disinteqration time decreased (Table 1) the base
will exhibit an enhanced tendency to release the

pedicament. In this respect, the use of Hitepsol Eys
as an oily phase, was found to be accompanied by a

longer disintegration time. Accordingly the formulated
suppository bases with Egc (Ey and Ey) exhibited lower
release rates., When Witepsol Hyg, the reverse effect
was attained (Ey and Eg). At the same time the use of
sodiun alginate was found to shorten the disintegration
time. An effect which enhances the release rate ([
and E4) compared with those bases containing CMC (E4
and Eq). The use of a blend of fatty and water soluble
bases (By) was found to exhibit a marked increase L
the release rate., A result which can be attributed to

the rapid disintegration of such formulation.

~ The effect of incorporating differemt nonlonic

surfactants on the iIn-vifre release of Hz-HCL from
Witepsol Hyy was studied, The tested surfactants were
selected to cover a wide range of HLB values as well as

different chemical composition.
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The incorporation of 5% w/w of either polysorbate
8 or 60 was observed to enhance significantly, the
release rate of Hz-HCl, Table 3. On the other hand,
when polysorbate 61 or 65, is incorporated into Witep-

sel Hyg, there was insignificant effect on the amount

~of the drug released. In view of these results, the

HLB and chemical composition as well as the effect on
the physical properties of the {ested base, appeared to

be effective parameters.

Brijs 35, 5. and 58 were found to enhance the
amount of drug release to approximately the same exfent
Table 3. From this result, it couid be deduced that,
the HLB values of the tested Brijs can not account for

their effect on the observed drug release pattern.

The incorporation of 5% either Nyrj 52 or Myrj 33
was found to have insignificant effect on the amount of

drug released.

Figure 5 shows that the addition of Loth types of
aerosils has a retarding effect on the reiease profils,
Both hydrophilic and lipophiiic aerosils were found to

elevate the m.p. and prolong the disinteqration time of

~ the base to a value dependent on the concentration of

aerosil added. In addition to their effect on the
physica' properties of the base, aerosils were found to
retard the sedimentation of the suspended drug par-
ticles through the melted base via increasing viscosity

and  in turn, will result in a decrease in the amount of

the drug released, These results are in agreement with

those previously reported by Liebl et al3 who con-

“cluded that the addition of asrosils decreased the re-




lease of both suspended and dissolved drugs from

triglyceride supportories.

of the
of Hz-HC1

Assessment
cal Potency
Formulations:

The tranquilizing potency of Hz-HCl rectal formu-
lations were evaluated adopting the "Rota-rod” ‘tech-
nique25. [n this study, drug induced-ataxia in mice,
was evaluated after rectal Administratiun of graded
doses of the drug formulated in four selected supposi-
tory bases. The same doses of the drug were injected
intraperitoneally, and their effects were also investi-
gated. The mean indurance time, in seconds, was deter-
nined for each dose of the fested formulations and the
1.].
calculated in each case, Table &, using the following

tnjection, Table 4, The percentage response was

equation :
108 (C-X)
% response = ~=m--=---=n-
C
where; C is the mean indurance time control and X is

the nmean indurance time after 6.5 hr of drug adminis-
tration. The mediun effective doses (EDsg) and its 95%
fignfidence linits for interference with coordination
fwa§ ‘calculated adopting the method of Litchfield and
Wilcoxondk,

lation fo I.p.

The relative potency of each rectal formu-
injection was also calculated. The re-
sults are tabulated in Table 6 and gqraphically in Fig-
ures 6 & 7,

that, the drug s édequately absorbed from the ractal

From these results, it is clear to ohserve

formulations in mice. Comparing the potency of the
tested Hz-HCl rectal formulations revealed that formu-
lation IIT is equipotent as formulation IV which, in

Howevar

" turn, 1is nore potent than formulaticn II.

Pharmacologi-—
Rectal
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formulation I was found to have the least tranquilizing

affact,

higher 1n-vitro release rate of the drug;

It was noticed that, the bases afforded the
[IT & IV,
qave also the more pronounced tranquilizing effect in
the animal testing. The same conclusion on comparing

formulation II with formulation I can be withdrawn.

[t 1s worthy to note that the tranquilizing effect
of the 1.p. injection of Hz-HCl is more pronounced than
any of the tested rectal formulation. This resull does
not mean a lower bloavailabiiify of the drug from the
ractal formulations, but may be attributed to the fact
that the test

This means that the drug level at its site of

s being done 0.5 hr after adminis-
tration.
action, feollowing rectal administration is still in the
absorption phase and does not reach the peak concentra-
tion. However, the absorption of the drug after i.p.
injection was so rapid that it attains the peak level

at a relatively shorter time.

CONCLUSION

On the basis of the previous findings the follow-

ing could be deduced :
I-Hydrozyzine was found fo be rectally absorbed.

J-Tne rectal absorption profile of the drug is formula-

tion dependent,

3-There is a correlation between the [7-vifro release

rate of the drug and its pharmacoiogical effect.
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Table 1 : Characteristics of the Tested Suppository Bases

A g g R S e s e eyt - 1 oy -y ¢ ¢ § § J ¢ % K _ % . & _F & b L I L L J L B & b L o 3 Lk e R

L.P D.T H
Base No Composition %W/W oC (min.) Kg
A— Fatty Bases
1 Witepsol H15 100 34.5 11 2.1
2 Witepsol E75 109 38.0 18 2.6
3 Cacao butter 100 4.0 8 0.6
B- Water Soluble Bases
4 (PEGI) PEG 400 490 60.0 40 3.6
PEG 6000 60
5 (PEGZ) PEG 400 20 48.0 28 2.6
PEG 6000 60
Distilled water 20
6 (PEG3) PEG 1000 70 45.0 19 2.5
PEG 4000 30
7 (PEG4) PEG 10090 | a7 37.5 13 0.8
PEG 4000 3
C- Emulsion Bases
8 (El) Witepsol E75 50 37.5 33 2.6
Sod. CMC i
Tween 20 4
Distilled water 45
9 (Ez) Hitepsol E75 50 37.0 26 0.6
Sod. alginate 2
Tween 20 4
Distilled water 44
10(E3) Witepsol H15 50 35.0 27 0.6
Sod. CMC 1
) Tween 20 i 4
Distilled water 45
!
11(E4) Witepsol H15 50 35.0 19 0.6
Sod. alginate 2
Tween 20 | 4
Distilled water 14
D Blend of water soluble and fatty bases
12 (Bl) "itEPSGl Hls 34 34.5 8 0.8
Tween 20 5
Span 60 1
PEG 1500 40
PEG 600 20
L.P. Ligquifaction point, D.T. Disintegration oxr dissolution time,

H. Hardness at 25°C
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Table 2 : Composition of the Formulating Bases.

, gy il ey gpishh e ik Skl M B B S e Syl ey Sl w———
el el ki A G Y Wi e S yafaivl W S —-_-ﬁ._*"_—.--_--h-.-“#“———__ﬁﬂhﬂﬂﬂm-—_‘-m-—
e el v gl AW W

Formulation -~ e e e e e e e s e e
Witepsol Tween Span PEG PEG PEG PEG

Hig 20 60 600 1000 1500 4000

I 100 - - - - - -

Il 97 5 - - - - -~

111 - - - - 97 - 3

IV 34 5 1 20 - 40 -

il Ay R el S e PR N W VR Y e el alg Sy i
I-*“““#“—'_h*”ﬁ#“__—-_-—ﬂ“*ﬂﬁ_——--_ il il gejegl el RS el R B e vl ik ey iplie sigfl il Pl Totalr i
A =il

Table 3 : Analysis of Variance of the Mean Percentage Released of Hydroxyzine Hydrochloride from Witepsol Hys
Containing 3% of Different Non-fonic Surfactants.

ﬂn-ﬂ—ﬂﬂﬂ‘ﬂ““ﬂ—“ﬂﬂﬂﬂ-—H--i—rﬁ-—lﬂ_—n—.—-_ll-—-ﬁ-—-mﬂqn---——--—--Inﬂ-————ﬁ‘--—_—-—“-ﬂ--_ﬂ-ﬂ_—h-—'-._--r—-h---_—-la—l-i-ﬂ-—ﬁ_ﬂﬂ—__—__“ﬂﬂ-—*ﬂ—ﬂ-_

surfactant Treatment mean _ Difference between means

used 3 released oo e *
] SRS S ¢ L-Xy o Xyi-%¢  Ki-Ke o K-kp o KKy KRR KR

Tveen 20 Kp = 13,30 6.23%%  §5.56%K 5 49KK 5 33KK 4 9|XX 3 7SKK 3 14KK ) §XK 3 3K

Brij 3 K= 1117 4.02%%  3.95%K 3 36XX 3 20Kk 2 78Xk | ,6) 1.8 8.1]

Tween 60 Xo = 10,80  3.65%% 3, 154% ) 99XX ) g3KK ) 41X 135 {44

Brij 32 Xp = 18,16 3.Q1% 3SIXX 2 38KK 219k 177K .61

Brij 38  Xp = .%.5% 2.40%% 1 9K L. 745 1,58 L. 16

Tween 61 fr=.9.39 1.4 b.74 .58  8.4;

Nyrg 35 g = 7,97 0.82 §.3) B.16

Tween 65 Xy = T7.81 9.66 8.16

Myr; 32 X3= T7.6% 9.50

Control fg = T.15

---ﬁ--‘-—*-ﬂ--ﬂ“ﬂ-_ﬂ“-“*#—-—“q-l-ll--ll*-l--Iqlli-ﬂI-l-I-.ﬂ-—----t_--—-#-“-ﬁ—-—.-q'ﬂ_-It--.b.—-lr.-l-—-—-.—--—ﬂi-_-—---“__ﬁ""—-——_—---ﬁ-—-—-_-*ﬂb——
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-
Table 4 : Mean Indurance Time (Seconds + S.E. in Rota-Rod after, 9.5 Hour of Administration
of Graded Doses of Hydroxyzine Hydrochloride in Various Formulations.
. Mean indurance time
DOS@ @ W e e e e e e e e e e e e e e
Rectal formulation
MG/KY 0 e e e e e e e e e e e Intrapretonial
I I1 II1 1V injection
Control 900 900 900 900 900
3 900 90Q 900 900 523(17.06)
6 900 862(14.48) 839(13.31) 844(12.68) 373(11.91D)
12 867(15.39) 881(16.15) 657 (18.36) 635(14.22) 179(190.30)
24 681(27.17) 588(15.563) 519(15.24) 413(10.96) 36( 2.14)
48 425(22.56) 298(19.50) 245(15.93) 210(13.31) 16 1.91)
96 352(20.04) 200(19.74) 129¢13.85) 123( 9.08) Convulsion
) This figure repesents the cut - off time
S.E : Standard error.
Table 5 Mean Percent Inhibition of Motor Coordination in Mice, 0.5 an hour after
Administration of Various Hydroxyzine hydrochloride Fromulations.
Mean Precent Inhibition of Motor Coordination
DO BE e e e e e e e e e e e e e e e e e e
ny/kg Rectal formulation Intraperitonial
I I1I III 1V injection
) Q 0 0 30.78
6 q4.22 ©.78 6.22 58.56
12 3.67 11.00 27 .09 29.44 88.11
24 24 .33 34 .67 42.33 54.11 96 .00
48 52.78 66.89 72.78 76 .00 98.22
96 60.89 75.56 85.67 86.33 Convulsion

M e el W A LS N o we S A N S el el ek sy alinke sluny S Gy SRS Stk mrvery A SN S A ki Y i el
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Percentage Response

Figure (6 ):Bese Fitting Dosce-Response Line for

(B)

Control .f'

Amount Released(Z)

0O 30 60 90 120 0 30 &0 90 120

Time , Minutes

Figure (5) : In.vitro Release of Hydroxvzine hydrochloride from a

Mixture of Witepsol H,, and Different Concentrations of

15
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