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Abstract

Diclofenac sodium is a non steroidal anti- inflammatory agent used in the treatment of
many diseases including rheumatoid arthritis and ankylosing spondylitis . This investigation
concerned with the preparation and evaluation of diclofenac sodium as conventional suppositories
to achieve optimum drug release at a rectal route.

The influence of suppository base type on the in vitro release of the drug and the physical
properties was studied using various hydrophilic and lipophilic bases in the preparation of
conventional type suppositories.

Moreover the influence of storage time and storage temperature was investigated. One
formula with optimum and uniform release profile were selected and stored at 4°C and 25°C for 1,
15, 30, 45 days.

The result revealed that the effect of storage of suppositories prepared from polyethylene
glycol base was found to cause decrease in the melting time, hardness and slight increase in the
release rate because of the brittleness of these bases, while the storage of the suppositories prepared
from Witepsol bases cause a slight increase in the softening time, melting time and hardness, as

well as decrease in the percent of the drug release.


http://www.hnjournal.net/
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Introduction

Drugs are often administered in to the rectum in the form of solutions,
suppositories and ointments for both local and systemic effects. Rectum and colon are
capable of absorbing many drugs .
Several categories of rectal preparations may be distinguished % I

1-Rectal Capsule

2-Rectal Solutions, Emulsions and Suspensions
3-Powders and Tablets for Rectal Solutions and Suspensions
4- Semi-Solid Rectal Preparations
5- Rectal Foams
6- Rectal Tampons
Therapeutic Uses of Suppositories:
The suppository is a rational form of medication for treatment of local
conditions, such as hemorrhoids as well as constipation . However, it may also be
used for systemic effect include antiemetics, antipsychotics, drugs used in the

treatment of migraine, and non-steroidal anti-inflammatory agents I

Factors Affecting Rectal Absorption of Therapeutic Agents

Physiological Factors :

The site of absorption will affect the fate of the therapeutic agent within the
blood stream therefore the metabolism of therapeutic agents will depend on the
location of the dosage form [,

Physicochemical Factors of the Drug and Suppository Base

The selection of a physicochemically suitable base for the drug is essential for

the preparation of the suppositories [],
Lipid-Water Solubility of the Drug

Some rectal bases of suppositories are lipophilic and therefore if the therapeutic
agent is also lipophilic, the release of the drug will be slow and the solubility of the
drug in the rectal fluids will be low (a factor that is compounded by the low volume of

the latter) @l
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Particle Size and Concentration of the Drug
The rate of dissolution of a drug is influenced by the particle size of the solid
particle of drug, so control of the particle size is important and can effect dissolution
and subsequent absorption and bioavailability [,
Nature of the Base
The nature of the base used in the suppository formulations need to carefully
chosen during formulation in order to obtain suppositories of desired mechanical and

drug release properties 29,
Experimental work
Methods

Determination of Diclofenac Sodium Melting Point

The melting point of Diclofenac sodium was measured by the electrical melting

point apparatus using capillary method 12,
Determination of A max of Diclofenac Sodium

Diclofenac sodium solution of 30 pg/ml in Sorensen's phosphate buffer pH 7.4
was prepared, then the solution was scanned by spectrophotometer from 200-400 nm,

and then the A max of the drug was determined .

Preparation of Diclofenac Sodium Conventional Suppositories

Diclofenac sodium conventional suppositories were prepared by fusion method
using different types of suppository bases.

In general, the melting method involved melting of the base by gentle seating
on water bath, followed by addition of the drug (100 mg for each suppository) with
continuous and gentle stirring until a homogenous preparation was achieved. The
mixture was poured into a 2 gram suppository mould and the suppositories were
allowed to solidify over a night in a refrigerator 21,

Formulations:

Different formulas were prepared as shown in table (1).
Six types of bases were used during the preparation of diclofenac sodium suppositories
.The displacement values (the number of parts by weight of the medicament that
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displaces one part by weight of the base) of diclofenac sodium in these six bases was
first determined and the amount of the base needed was calculated 1231,
The displacement values of the drug in different bases are listed in table (2).

Table (1) :Composition of Diclofenac Sodium Conventional Suppositories

Formula No. Quantity of Diclofenac Typeofthe Base
Sodium(mg)
100 Hydrogenated palm kernel
Glycel
100 Witepsol H35
100 Witepsol H37
Polyethylene Glycols
100 400:6000
(70:30)
Polyethylene Glycols
100 1000:6000
(70:30)
Glycerinated gelatin base
( glycerine, gelatin and
water )
(70: 20 : 10)

Table (2):Calculated Displacement Values of Diclofenac Sodium in

Different Bases

Base Displacement Value

Hydrogenated Palm Kernel 1
Glycel

Witepsol H 35

Witepsol H 37

Polyethylene Glycols 400:6000
(70:30)
Polyethylene Glycols 1000:6000
(70:30)

Glycerinated gelatin base
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Physical Properties of the Suppositories Breaking
Strength Test

Determination of the mechanical strength of suppositories can be valuable to avoid
problems with formulations [*4 ,

The breaking strength test was carried out using the Erweka hardness
tester. This test determines, under defined conditions, the resistance of
suppositories to rupture, and it is measured by the mass needed to rupture
them by crushing. This test is not suited to suppositories based on excipients
such as gelatin-glycerol mixture (2).

Determination of the Melting Time

The release of the active ingredient from the vehicle is related to the melting
point of the vehicle and the solubility of the drug in the vehicle. Suppositories undergo
three changes in phase during their “life”. First, they are melted and then solidified;
upon administration, they are again melted. An understanding of these factors and their
relationships is critical for evaluating the bioavailability of the final suppository
formulation. The higher the melting point, the later the drug effects appear. If too high,
the drug effect does not appear [*>161

Softening Time Determination (for lipophilic suppositories)

The softening time test indicates how long certain preparation takes to lose
its physical in the spiral shaped b glass basket of the test tube with the tip pointed
upwards and the tube was then closed , A thermostat connected to the tester provided
circulating distilled water inside the test tube at the constant temperature 37 "C
structure and constant flow rate . The time required for the first drop of the
suppository base to appear floating on the surface of the water inside the testing tube
was considered softening time 71,

In Vitro Drug Release
The release rates of diclofenac sodium from conventional suppositories were
determined.

The suppository placed in a jar containing 1 liter Sorensen's phosphate buffer
(7.4), with a paddle rotating at 100 rpm at a constant
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temperature of 37°C + 05°C '™ The dissolution test was carried out for 60
minutes .

At appropriate time intervals (0, 5, 10, 15, 20, 25, 30, 40, 50 and 60
minutes), 5-ml samples were withdrawn through syringe Millipore filter, the
removed volume of the medium was replaced by the same volume of the buffer

withdrawn at each time. Samples were diluted when necessary and assayed for

diclofenac sodium content spectrophotometrically at A max of the drug ™1
Factors Affecting Formulation

Effect of Nature of Suppository Base Used

The effect of base type on the release of diclofenac sodium from conventional
containing the drug in a powder or solution form was studied 11,

Lipophilic bases (Hydrogenated palm kernel Glycel, Witepsol H 35 and
Witepsol H 37) formula (1) , formula (2) and formula (3) respectively and
hydrophilic bases {formula (4) [PEG 400:6000 (70:30)], formula (5) [PEG 1000:6000
(70:30)] and formula (6) (glycerinated gelatin base)} were used to investigate the
effect of nature of suppository base on in vitro release of diclofenac sodium and
the physical properties of the prepared conventional suppositories.

Effects of Changing the Type of Polyethylene Glycols (PEGs)

The effect of changing the type of polyethylene glycols as suppository base on
the physical properties and the rate of release was demonstrated %31, This was
done by changing the type of polyethylene glycol as in formula (4) [PEG 400:6000
(70:30)] and formula (5) [PEG 1000:6000 (70:30)].

Effect of Storage Time and Temperature on the Release and Physical

Properties of Diclofenac Sodium of the Selected Formulas

To study the effect of storage time and temperature on drug release and physical
properties of different suppositories formulas , the prepared suppositories were stored
at 4°C and 25°C for 1, 15, 30, 45 days . Two formulas were selected for this study
{formula (1) and formula (2)}. The suppositories were wrapped with aluminium foil,
placed in tightly closed containers and stored at the mentioned temperatures for periods
indicated 291,
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Statistical Analysis

The results obtained were statistically analyzed by using one way
analysis of variance (ANOVA). Differences of (p < 0.05) were considered to be
significant.

Physical Properties of Diclofenac Sodium

Determination of Diclofenac Sodium Melting Point
The measured melting point of diclofenac sodium was found to be 280 ‘C with
decomposition. This result is the same as reported in references, which indicates the

purity of the supplied drug powder 24,
Determination of A max of Diclofenac Sodium

The UV scan the solution which contains (30 pg/ml) of diclofenac sodium in
solution of Sorensen's phosphate buffer pH 7.4 by UV spectrophotometer at 200-400

nm gave the spectrum shown in figure (1) with a A max. at 275 nm .
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Figure 1 : The UV spectrum of Diclofenac Sodium in Sorensen's Phosphate
Buffer pH 7.4 at 37°C.
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Physical Properties of the Suppositories

Effect of Nature of Suppository Base Used
Table (3) represent the effect of changing the type of suppository base on the

softening, melting time and hardness of the conventional prepared suppositories. It
was found that the melting time for hydrophilic bases (glycerinated gelatin and
polyethylene glycols) was found to be longer compared to that of lipophilic bases.
The dissolution behavior of diclofenac sodium from these oleaginous and hydrophilic
base was shown in figure (5) . It was seen that the drug release was increased
significantly (P< 0.05) from Witpsol H35 and Witpsol H37 when compared with
Hydrogenated Palm Kernel Glycel this may be attributed due to the presence of
monoglycerides in the Witpsol H35 and Witpsol H37 bases which act as emulsifying
agent, thus fascilitating the dispersion of the medicament to the surrounding media 12!
. Moreover the release of diclofenac sodium increased significantly (P< 0.05) from
polyethylene glycols mixture and glycerinated gelatin base compared with
Hydrogenated Palm Kernel Glycel, Witepsol H35, and Witepsol H37, this behavior
may be due to the low water solubility of diclofenac sodium , so the affinity of the
drug to lipophilic bases is higher than hydrophilic bases since the drug has relatively
a high partition coefficient of 13.4 221 so it have better solubility in a lipophilic
bases than in aqueous environment of the rectal fluid and tend to stay in a lipophilic

base longer than in a hydrophilic base 21

Table (3) :Effect of Nature of Suppository Base Used on the Physical

Properties
Formula Base type Time Melting Hardne
no. Softening Time ss
(minutes) (minutes)
1 Hydrogenated Palm 8 12 2.4
Kernel Glycel
2 Witepsol H 35 10 13 3
3 Witepsol H37 13 18 3.2
4 PEGa400:6000 - 25 3.6
(70:30)
5 PEG1000:6000 - 36 3.8
(70:30)
6 Glycerinated gelatin - 42 -
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Figure (2) : Effect of Suppository Base Type on the In Vitro Release of Diclofenac
Sodium from Conventional Suppositories in Sorensen's Phosphate Buffer pH7.4

at 37 °C.

Effect of Changing the Type of Polyethylene Glycols
Concerning the effects of changing the type of polyethylene glycols on the
physical properties of conventional suppositories formula (4) {PEG 400:6000 (70:30)}

shows lower melting time (25 minutes) as compared with formula (5){ PEG 1000: 6000
(70:30 } (36 minutes ) as shown in table (4) . This may be related mainly to the fact

that the melting point of polyethylene glycols increase as a function of increasing

of polymerization of polymer used, that increase with increasing the molecular weight

used [24,

Table (4) :Effect of Changing the Type of Polyethylene Glycols on the
Physical Properties of the Conventional Suppositories

Formula no. Base type Melting Time Hardness
(minutes) (KQg)
4 PEG 400:6000 (7030) 25 3.6
5 PEG1000:6000 36 3.8
(70:30)
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Figure (3): Effect of Changing of Type of Polyethylene Glycols on the In Vitro
Release of Diclofenac Sodium in Sorensen's Phosphate Buffer pH 7.4 at 37 °C.

Effect of Storage Time and Temperature on Diclofenac Sodium

Release and Physical Properties of the Selected Formulas

The effect of storage period and temperature on the physical properties and the
release of diclofenac sodium for the selected formulas were studied .

Formula (4) was chosen because they gave optimum and uniform release profile.
Samples were selected from these two formulas and stored for 1, 15, 30 and 45 days at
4°C and 25°C.

Table (5) shows that storage of formula (4) suppositories at 4°'C the melting time
and hardness of these suppositories was decreased. Also there was a slight decrease in
the values of these parameters on storage at 25°C. The above results may be due to
storage of polyethylene glycols at low temperature lead to their brittleness which may
cause decrease in melting point and hardness [2°

On the other hand, figure (4) shows the study of the dissolution behavior of the
drug from these formulas during the storage conditions at a various temperatures, there
was no significant change ( P > 0.05) in the time of 100% of drug released from the
formulas tested, but on the other hand, the tso, Of drug release showed that there was
increase in the drug released when formula (4) stored at 4°C and 25°C after 30 days and
45 days when compared with those stored for one day . This is because this type of
bases become brittle on storage [?61. This may be due to crystallization of Witepsol

bases when stored prolonged period of time ™. These findings are in consistent with
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the results obtained by storage of metronidazole conventional suppositories made

from Witepsol base 27

Table (5) :Effect of Storage and Temperature on the Physical Properties of
Polyethylene Glycols s00:6000 (70:30) Conventional Suppositories(Formula 4) at 4'C

and 25°C
Physical Properties
Storage
Period 4°C 25C
(days) . .
Melting Hardness(Kg) | Melting | Hardness(Kg)
Time Time
(minutes) (minutes)

1 25 3.6 25 3.6
15 23 34 23 3.4
30 21 3.2 23 3.2
45 22 3 22 3.2

120 -
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Figure (4): Effect of Storage Period and Temperature on the Release of Diclofenac
Sodium from PEG a400:6000 (70:30) Conventional Suppositories (formula 4) Stored

at 4°C Using Sorensen's Phosphate Buffer pH 7.4 at 37 °C..
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