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Abstract : Mesalamine (5-aminosalicylic acid) is widely used in the treatment of inflammatory bowel
diseases, particularly ulcerative colitis. However, its poor aqueous solubility and limited rectal retention can
reduce its therapeutic effectiveness when formulated in conventional suppositories. The present study aims to
formulate and evaluate solid dispersion based mesalamine suppositories in order to enhance drug
solubility, dissolution rate, and local therapeutic action.

Solid dispersions of mesalamine were prepared using hydrophilic carriers such as polyethylene glycol (PEG
4000/6000) and polyvinylpyrrolidone (PVP K30) by fusion and solvent evaporation techniques. These solid
dispersions were incorporated into suitable suppository bases like cocoa butter and PEG base by the fusion
method. The prepared suppositories were evaluated for physical appearance, weight variation, drug content
uniformity, hardness, melting point, liquefaction time, and in-vitro drug release using appropriate dissolution
media.

The results indicated that solid dispersion based mesalamine suppositories showed significantly improved
dissolution and drug release profiles compared to conventional mesalamine suppositories. This study
concludes that solid dispersion is an effective strategy to improve the bioavailability and therapeutic efficacy
of mesalamine in rectal delivery systems for the management of ulcerative colitis.
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INTRODUCTION

Inflammatory Bowel Disease (IBD)

Inflammatory bowel disease is usually characterized as Crohn's disease and Ulcerative colitis which involves
spontaneous and uncontrolled inflammation of intestinal mucosa. Ulcerative colitis was first described by the
London physician, Sir Samuel Wilksin 1859, in which the inflammation was restricted to the colon. Crohn’s
disease was first observed by the German surgeon Wilhelm Fabryin 1623, and later described and named after
the New York physician Dr. Burril B. Crohn, in which any part of gastrointestinal tract (GIT) can be affected.
Recently, global prevalence of IBD has been reached to 36.9 per million persons.2 The incidence and
prevalence of IBD are increasing with time and in different regions around the world, indicating its emergence
as a global disease.3 Over 1 million people in the United States are affected with IBD. IBD is seen in all races
and ethnic groups throughout the world, with the highest prevalence in North America and Europe. The onset
of IBD is verifiably associated with a complex and elusive interaction between genetic and environmental
factors, such as oral contraceptive use, breastfeeding, infections, microbial agents, smoking, appendectomy,
sanitation and stress. The clinical picture of Crohn’s disease and ulcerative colitis is associated with a variety
of intestinal complaints, such as bloody diarrhoea, fever, weight loss, abdominal pain or vomiting.
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Crohn's disease

Crohn's disease is a chronic inflammatory bowel disease (IBD) that causes inflammation in the digestive tract.
It can affect any part of the digestive system, but it most commonly affects the small intestine and the
beginning of the large intestine. The symptoms of Crohn's disease can vary, depending where and how severe
your inflammation is. The most common symptoms include diarrhea, cramping and pain in your abdomen and
weight loss. There is no cure for Crohn's disease, but treatments can decrease inflammation in the intestines,
relieve symptoms, and prevent complications. Treatments include medicines, bowel rest, and surgery.
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Figure : Anatomic distribution of Crohn’s disease and ulcerative colitis.

Ulcerative Colitis

Ulcerative colitis is an idiopathic, chronic inflammatory disorder of the colonic mucosa, which starts in the
rectum and generally extends proximally in a continuous manner through part of, or the entire colon.
Ulcerative colitis always starts in the rectum, and approximately one third of patients have disease occurring
in the rectum alone, referred to as proctitis. Typically, rectal therapies are mainly considered for patients with
proctitis, proctosigmoiditis and left-sided colitis. In cases where ulcerative colitis involves the entire colon,
rectal therapy can still be an appropriate choice because the disease is often most severe in the rectum.

Rectal Drug Delivery System

Rectal therapy means medication administered rectally, and includes enemas, foams, and suppositories.
Rectally administered preparations are poorly absorbed and deliver high levels of medication directly to the
intended site of action, thus minimizing systemic effects. Rectal drug delivery is pivotal when the oral
medication is not possible. Rectal route offers potential advantages for drug delivery, they include: rapid
absorption of many low molecular weight drugs, partial avoidance of first pass metabolism, potential for
absorption into the lymphatic system, possibility of rate controlled drug delivery and absorption enhancement.
15,16 The rectal dosage forms are not common because of cultural and psychological bases, but there are
several advantages to administer the drug by rectal route. In cases of nausea and vomiting act of taking
medication orally may induce emesis so that drug is vomited before it is absorbed. Irritation to the stomach
and small intestine associated with certain drugs can be avoided. Hepatic first pass elimination of high
clearance drug may be avoided partially. Contact with digestive fluid isavoided, thereby preventing acidic and
enzymatic degradation of some drug. The rectal absorption of drugs have also appeared in the US and Japan
where suppositories had not been previously well accepted. The rectum is an interesting area for drug
absorption because it is not buffered and has a neutral pH. It also has very little enzymatic activity, thus
enzymatic degradation does not occur. The rectal mucus is more capable of tolerating various drug related
irritations than the gastricmucosa.

Advantages of Rectal Administration

1 Targeted Delivery: It delivers the drug directly to the site of inflammation in the lower Gl tract, leading
to localized effects with a lower risk of systemic side effects.
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2 Reduced Systemic Exposure: Due to the first-pass metabolism and the targeted route of delivery,
systemic absorption is minimized, leading to fewer side effects compared to oral formulations.

Suppositories

Drug treatment for various ano-rectal conditions has been known since ancient times. Suppositories are one of
the very feasible modes of administration for medication. Suppositories are a medicated solid dosage form
intended for insertion into the body orifices. The term suppositories have its origin in Latin and means, “to
place under”. Suppositories are a very feasible mode of administration for medication. The medicament is
incorporated into a base, which either melts at body temperature or dissolves in the mucus secretions and
exerts localized or systemic action.

Suppositories have been employed for three reasons, to (1) promote defecation, (2) introduce drugs into the
body, and (3) treat anorectal diseases. Suppositories generally consist of an active drug incorporated into an
inert matrix, which may be either a rigid or semi-rigid base. This mixture of the drug and inert matrix must be
formulated to be free of any interactions between the two to avoid any alteration either of the active or the
inert matrix. After administration, the role of the suppository is to release the drug, either by melting due to
body temperature or by dissolving in the local mucosal fluids, and then to release the active ingredient so it is
free to produce a local effect or to move to the mucosal barriers into the circulatory system to produce a
systemic effect. Rectal suppositories intended for localized action are most frequently used to relieve
constipation or pain, irritation, itching, and inflammation associated with hemorrhoids or other anorectal
conditions. Drugs to be used in suppository dosage forms must be posses good bioavailability for systemic
effect.

NEED OF THE STUDY.
Mesalmine is BCS Class IV drug, slightly soluble in water. It is first line treatment for ulcerative proctitis.
Therapeutic effect of mesalamine is obtained through a local effect on the mucosa rather than by a systemic
effect. Problem encountered during the oral administration of mesalamine tablets is that when this dosage
form reaches the colon or rectum, it is covered with solid stool and is expelled rapidly from the colon. The
clinical aim, therefore, is to maximize delivery of the mesalamine to the colonic mucosa, while minimizing
systemic absorption. Mesalamine suppositories induces more prompt and superior clinical, and histologic
improvements compared with mesalamine tablets in patients with ulcerative proctitis. Topical therapy delivers
a high dosage of the active compound

To formulate and evaluate mesalamine solid dispersion-based rectal suppositories for improved
solubility, dissolution rate, and local therapeutic efficacy in the treatment of ulcerative colitis.

. Oral mesalamine formulations show incomplete drug delivery to the distal colon.

. Poor solubility and limited absorption result in reduced bioavailability.

. Rectal suppositories can target local inflammation directly, improving effectiveness.

. Solid dispersion can enhance the solubility and dissolution rate of mesalamine.

. The combination of both approaches can lead to optimized local delivery with minimal systemic

side effects.

RESEARCH METHODOLOGY
FORMULATION OF SOLID DISPERSIONS OF MESALAMINE WITH B-CYCLODEXTRIN USING
ROTARY EVAPORATOR

ROTARY EVAPORATION METHOD

Drug and B-CD at 1:1, 1:2 and 1:3 w/w concentrations were prepared by addition of 3-CD in 25 mLwater and
drug in 25 ml ethanol (1:1) solution followed by thorough mixing of these two solutions together with a
magnetic stirrer for stirring for 2 hours. This solution was then transferred to round bottom flask of rotary
evaporator. The mixture was allowed to heat at 40°C with continuous stirring at a speed of 100 rpm. The
resulting SDs in the form of powder were dried in vacuum desiccator for 72 hours at room temperature. Upon
hardening, the mixture was triturated using mortar and pestle to get fine powder and then it was passed through
sieve number 100. The resulting powder was kept in a closed container at room temperature until it was utilised
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CHARACTERIZATION AND OPTIMIZATION OF SOLID DISPERSIONS

1:Drug content

To determine the percentage drug content, solid dispersion equivalent to 10 mg was dissolved in 10 mL pH 7.4
phosphate buffer, mixed and filtered. Stock solution was further diluted with pH 7.4 phosphate buffer and
analyzed against blank using a UV spectrophotometer at 305 nm wavelength.

2: SATURATION SOLUBILITY STUDIES

Excess SDs and PMs were placed in separate glass-stoppered flasks containing 10 mL of 0.1 N HCI, phosphate buffer pH
6.8. phosphate buffer pH 7.4. Placed in orbital shaker at 37°C at 100 rpm for 24 h. Filtered through Whatman filter paper
No 41, diluted appropriately and assayed for drug content by UV-spectrophotometer at 305 nm.

3:DISSOLUTION STUDIES OF SOLID DISPERSIONS

In vitro release studies from solid dispersions were performed in 900 ml of pH 7.4 phosphate buffer using USP
paddle apparatus type (I1). The temperature was maintained at 37°C = 0.5°C throughout the experiment with
constant speed of 75 rpm. Samples (10 ml) were withdrawn at 30, 45, 60, 75, 90, 105 and 120 min time interval
and same volume of fresh buffer was replaced. The samples were diluted and filtered through a 0.45 um
membrane filter and analysed using UV spectrophotometer at 305 nm wavelength. The experiment was
performed in triplicate and average drug release was calculated.

4: FTIR STUDIES

Fourier transform infrared spectra of powdered samples of mesalamine, B- cyclodextrin, physical mixture and
solid dispersion of mesalamine with B- cyclodextrin 1:3 ratio w/w were obtained using a FTIR
spectrophotometer. The scanning range was 400-4000 cm™ and the resolution was 4 cm™.

5: SCANNING ELECTRON MICROSCOPY (SEM)

SEM images of mesalamine, 3-CD, and SDs containing the optimized ratio prepared via rotary evaporation method were acquired
using a JSM 6390 SEM from JEOI, Peabody MA, USA, with an accelerating voltage of 10 kV.

FORMULATION OF SUPPOSITORIES

Mesalamine suppositories were formulated using two suppository bases, hydrophilic base and lipophilic base.
Mixture of PEG 1540 and PEG 4000 in different ratios was used as hydrophilic base, while cocoa butter was
chosen as the lipophilic base. Solid dispersion with drug equivalent to 500 mg was incorporated in
bases and suppositories were preparedusing melting method and  further evaluated. Formulation of
mesalamine suppositories is given in Table

Characterisation of suppositories

1 Preparation of sample solution (Suppository formulation)

Twenty suppositories each containing 500 mg of mesalamine were weighed and crushed. Sample equivalent to
10 mg of drug was transferred to 10 ml volumetric flask and volume was made up with methanol to obtain a
concentration of 1000 pg/ml and was sonicated for 10 min. Further, dilution with mobile phase was made to
get concentration of 10 pg/ml. Concentration of mesalamine was determined using HPLC. Percentage
recovery of mesalamine was calculated based on the known concentration of mesalamine in the suppository
formulation.

TABLE FORMULATION OF MESALAMINE SUPPOSITORIES.
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Composition
F1 F2 F3
Base Type Cocoa butter | PEG1540: PEG4000 |PEG1540: PEG6000
(40:60%0) (40:60%0)
PEG 1540 -~ 40% 40%
PEG 4000 -- 60% --
PEG 6000 -- -- 60%
Cocoa Bultter gs -- --
Solid Dispersion  |Drug Drug (equivalent to 500Drug (equivalent to
using - (equivalentto |mg) 500 mg)
Cyclodextrin 500 mg)

Evaluation of formulated suppositories
Suppositories were visually assessed for surface texture (smooth/rough), clarity (clear/opaque), appearance
(dry/oily), cracking and discolouration.

1. UNIFORMITY OF DRUG CONTENT

Ten PEG suppositories from each batch were selected, weight, average weight calculated and crushed. Weight
equivalent to 10 mg of mesalamine dissolved in 10 mL pH 7.4 phosphate buffer mixed and filtered. Further,
diluted with pH 7.4 phosphate buffer and analyzed against a blank using a UV visible spectroscopy at 305 nm
wavelength. Cocoa butter suppositories were melted in a water bath at 50°C and the same procedure was
used. Uniformity of content test was considered acceptable if not more than one suppository was outside
the limits of 85 to 115% of the mean drug content, and all samples were within the limits of 75 to 125% of the
average drug content.

2. UNIFORMITY OF WEIGH
For uniformity of weight, twenty suppositories were individually weighed. The mean, standard deviation and
percentage deviation were calculated. In order to pass the uniformity of weight test, no more than two

suppositories may have a percentage deviation over 5%, and none may deviate by more than 10% of the mean
weight.

3.HARDNESS
For determination of hardness Monsanto hardness tester was used. Hardness of ten suppositories was

determined.

4. MELTING POINT

Melting point was determined by open capillary method using melting point apparatus. Suppository was taken in a glass capillary and
one end of it was sealed by flame. The capillary tube containing drug was dipped in liquid paraffin in the melting point apparatus.

5. DISINTEGRATION

DISINTEGRATION TEST WAS PERFORMED USING DISINTEGRATION TEST APPARATUS. SIX SUPPOSITORIES WERE PLACED IN A BASKET
AND LOWERED INTO 250 ML DEIONISED WATER AT 37 £ 0.2°C. TIME TAKEN FOR DISINTEGRATION WAS RECORDED.

6. IN-VITRO RELEASE STUDIES OF SUPPOSITORIES

In vitro release studies from suppositories was performed in 900 mL pH 7.4 phosphate buffer using USP
paddle apparatus type (I1). The temperature was maintained at 37°C = 0.5°C throughout the experiment with
constant speed of 75 rpm. The samples were withdrawn at 30, 45, 60, 75, 90,105 and 120 min time interval and
same volume of fresh buffer was replaced. The samples were diluted and filtered through a 0.45 um membrane
filter and analysed using UV visible spectrophotometer at 305 nm wavelength. The experiment was performed
in triplicate and average drug release was calculated.
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7. IN- VITRO COMPARATIVE STUDY WITH MARKETED FORMULATION

In-vitro release studies of formulated suppositories were compared with marketed suppositories and plain drug
suppositories. Plain drug suppositories were prepared by incorporating 500 mg mesalamine in cocoa butter.
In- vitro comparative study were conducted as per procedure

9. STABILITY STUDIES OF SUPPOSITORIES

The study was done where suppository formulation samples were stored in stability cabinet at temperature of 25°C and relative
humidity of 60% for six months. Sample assays were performed at zero-month, third month and the sixth month using HPLC. A
photostability chamber with a UV light exposure of at least 200 watt-hours/m? was used to test the suppository formulation samples.
Further the formulations were exposed to at least 1.2 million Lux-Hr of cool white fluorescence light. An accurately weighed
suppository sample containing 10 mg of the drug was transferred to a 10 mL volumetric flask and volume was made with methanol
and then filtered. With the help of the mobile phase methanol: ammonium acetate buffer (90:10 v/v). the resultant solution was further
diluted to a final concentration of 10 pg/mL. The solution was then injected to obtain a chromatogram to determine the content of
mesalamine.

IV. RESULTS AND DISCUSSION

Formulatiom of solid dispersions of mesalamine with p -cyclodextrin using rotary evaporator
Selection of drug concentration

Mesalamine is available in specially formulated oral and rectal forms. Suppositories with 500 mg dose are
useful for treatment of ulcerative proctitis. Maximum daily dose recommended is 2-4 gm. Composition of trial
batches for mesalamine is given in Table

Table Composition of trial batches for mesalamine

Formulation  (Carrier Drug : Carrier |Method

Code
PM1 B-Cyclodextrin 1:1 Physical mixture
PM 2 B-Cyclodextrin 1:2 Physical mixture
PM 3 [3-Cyclodextrin 1:3 Physical mixture
SD1 B-Cyclodextrin 1:1 Solid dispersion
SD 2 B-Cyclodextrin 1:2 Solid dispersion
SD3 B-Cyclodextrin 1:3 Solid dispersion
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Figure Compatibility study of mesalamine:f - cyclodextrin.
A-Mesalamine, B-p-cyclodextrin, C-Physical mixture [Mesalamine: p - cyclodextrin 1:1], D- Physical

mixture [Mesalamine: B -cyclodextrin 1:2], E- Physical mixture [Mesalamine: p -cyclodextrin 1:3].

Characterization and optimization of solid dispersions
All the solid dispersions were found to be fine free flowing powders.
1. Drug content

The percentage drug content was determined at 305 nm by UV visible spectrophotometer. The drug content
was found to be between 94%-99% indicating no or negligible loss of drug during the process.

2.Saturation solubility studies

Saturation solubility of mesalamine solid dispersions is given in Table 6.18 and Figure 6.18. Solubility was
seen in the following order, phospate buffer pH 7.4 > phospate buffer pH 6.8 > 0.1 N HCI. It was observed that
as the concentration of - cyclodextrin in solid dispersions increases solubility of mesalamine also increases.
Graphical presentation of saturation solubility studies.

3. Dissolution studies of solid dispersions

The characteristics of mesalamine's in-vitro dissolution from different solid dispersions employing (-
cyclodextrin, physical mixtures, and pure drug are shown in Figure 6.19 and Table 6.19. Compared to physical
mixtures and pure mesalamine, the solubility of mesalamine in all solid dispersion samples was greater. SD of
drug and - CD (1:3 w/w) showed maximum drug release of 97.24%, physical of drug and - CD (1:3 w/w)
showed drug release of 55.28%, pure drug showed 45.47% drug release within 120 min. The enhancement of
dissolution is mainly attributed to increased surface area of drug exposed to large carrier molecules, increased
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wettability. This also may be attributed to the hydrophilic carriers, which can reduce the interfacial tension
between the poorly aqueous soluble drug and the dissolution medium. This observation indicated that the
increased dissolution of mesalamine from solid dispersion due to presence of drug in amorphous state as

compared to the physical mixtures and pure drug, where drug is present in crystalline state.

Table Saturation solubility studies.

Sr.No. 0.1 NHCI Phospate buffer Phospate buffer pH 7.4
(ug/mL) pH 6.8 (ug/mL)
(Mg/mL)
Drug 11+0.01 15+0.01 20+0.01
PM 1:1 13+0.01 20+0.01 25+0.02
PM 1:2 16+0.02 24+0.03 27+0.01
PM 1:3 18+0.01 27+0.02 29+0.03
SD 1:1 51+0.03 63+0.01 75+0.01
SD 1.2 62+0.01 72+0.04 83+0.02
SD 1:3 68+0.01 87+0.03 98+0.01
12
0
I = 01NHC
8 i
0 i
® Phospate buffer
N 2 0 fiinlml )
4
0 . &E
Phospate buffer
g N 7 A finlmml )
Drug PM  PM PM SD

Figure Graphical presentation of saturation solubility studies.
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Figure : Release profile of pure drug, SDs and physical mixture of prepared batches in 1:1, 1:2 and 1:3

w/w ratios using B-CD by rotary evaporation method.

Table Percent drug release (%) of prepared batches in 1:1, 1:2 and 1:3 w/w ratios using p-CD by

rotary evaporation method.

Time inPercent drug release (%)
min
PM PM PM  [SD[1:1]|SD[1:2]|SD [1:3]PPure
1] [1:2] 3] Drug
0 0 0 0 0 0 0 0
15 1822 [20.73 [24.04 [2789 [30.17 138.37 [10.74
+11 10 14 09 g1l Fl8 #0.9
30 [2319 (877 [30.65 [34.72 {4284 146 [13.87
+10 19 09 |08 pl2 #1210
45 [2599 30.69 [(33.05 [41.84 14504 [57.68 [16.67
+09 #1108  [#1.0 11 g1l 14
60 [29.82 [32.66 [37.94 4844 [p6.66 [69.67 [19.21
+09 05 [#1.0 11 H09 #1310
75 (3346 [37.86 4162 [56.92 [p4.42 [75.22 [25.38
+11 09 08 [#1.0 13 12 14
90 [(38.01 [41.06 {4509 [65.92 [75.10 [83.10 [30.42
+10 1.0  H11 #1011l #1109
105 143.04 4567 [48.12 (7480 [84.06 [93.71 [37.04
+11  #1.0 [#09 10 10 #07  [+0.3
120 50.33 [52.46 [55.28 [84.95 90.40 97.24 45.47
+16 #1011 09 g1l #0315
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FTIR studies

The disappearance of some peaks, overlapping of O-H group and broadening of the peak in the spectra of solid
dispersion indicates that mesalamine is molecularly dispersed in the polymer matrix. However, other peaks
related to C=0, C-H stretching remains unchanged. This indicates that overall symmetry of the molecule might
not be significantly changed. FTIR spectra given in Figure 7.12

B0
2347
1R M-
02 =

D

Figure Infra-red spectra of mesalamine solid dispersion with B- cyclodextrin (1:3 ratiow/w) by rotary
evaporation method. (a) mesalamine; (b), B-cyclodextrin; (c) mesalamine: p-cyclodextrin physical

mixture (1:3 ratio w/w)(d) mesalamine:f- cyclodextrin — solid dispersion (1:3 ratio w/w).

Scanning Electron Microscopy (SEM)

figure shows SEM images of mesalamine crystals, which exhibit a distinctive morphology characterized by
longer crystals. The SEM images illustrate the presence of equant-shaped crystals of mesalamine, whereas
those of the solid dispersion reveal a polymer matrix form with no visible evidence of drug crystals.
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Figure 7.13 SEM of (a) Mesalamine; (b), p-cyclodextrin; (c), Mesalamine: f cyclodextrin- solid

dispersion (1:3 ratio w/w).

Formulation of suppositories

Mesalamine suppositories were formulated using solid dispersions of mesalamine and B-cyclodextrin. Cocoa
butter was used as a fatty base and mixtures of polyethylene glycol (PEG) in different ratios were used as water

soluble base as given in were as given in formulation Table
Characterization of suppositories

1.Properties of formulated suppositories

Table . Properties of formulated suppositories.

Parameters Observed results

Size Uniform

Shape Bullet shaped

Colour Uniform pinkish colour
Texture Smooth

2. Uniformity of content

Uniformity of content was found in between 91.42% to 95.23%, which shows negligible loss of drug,
depicted in Table 7.10
3. The uniformity of weight

Uniformity of weight was in between 3.55¢ to 3.75g, depicted in Table 7.10

4.Hardness

Hardness of cocoa butter suppositories was found to be less as compared to suppositories formulated using
PEG mixture. Hardness was found to be between 1.5 kg/cm? to 2. kg/cm?, depicted in Table 7.10

5.Melting point

Melting point for cocoa butter suppositories was found to be less as compared to suppositories formulated using PEG mixture.
Melting ppoint was found within the range of 35°C to 37°C, depicted in Table 7.10

6.Disintegration time are summarised in Table 7.10.

Disintegration time for cocoa butter suppositories was found to be less as compared to suppositories formulated
using PEG mixture. Disintegration time was found to be between 5 min to 11 min, depicted in Table 7.10
Table 7.10 Characterization of suppositories.

Test F1 F2 F3
Cocoa PEG1540: PEG1540:
butter PEG4000 PEG6000
(40:60%0) (40:60%0)
Uniformity of weight 3.75 +0.9 3.52+0.7 3.55+0.3
(9) (£SD),n=20
Uniformity of content | 95.23%=0.6 93.35%+0.8 91.42%+0.4

% (+SD), n = 10
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Hardness (kg/cm?), n= 10 1.5+0.2 2+0.3 2.2+04
Disintegration min (£ SD),n 5+0.2 9+0.3 11+0.5
=6

Melting point, 35°C+0.1 36°C+0.3 37°C+0.2
°C(x SD), n=6

In-vitro release studies of suppositories

The release of mesalamine from cocoa butter suppositories [F1], PEG1540: PEG4000 base (ratio 40:60%)
suppositories [F2] and PEG1540: PEG6000 (ratio 40: 60%) base suppositories [F3], are illustrated in Figure
7.14. 1t was observed that the release profile of [F1] was 93.78%, [F2] was 86.32% & [F3] was 48.32%, shown
in Figure 7.14. From the drug release data it can be concluded that drug release from cocoa butter suppositories
was greater as than mixtures of PEG base suppositories. Faster drug release may be due to less melting point,
less hardness, less disintegration time of cocoa butter suppositories as compared to mixtures of PEG base
suppositories. Percent drug release has been depicted in Table 7.11

In-vitro comparative study with marketed formulation

Comparative release profile of drug: B-cyclodextrin [1:3] solid dispersions in cocoa butter [F1], marketed
suppository [F2] and pure drug in cocoa butter [F3] are shown in Figure 7.15. [F1] showed maximum drug
release (93.78%) as compared to marketed (73.42%) and pure drug in cocoa butter (20.41%). From the drug
release, it can be concluded that solid dispersions enhanced the solubility of drug. Percent drug release have
been depicted in Table 7.12.

120 —a—F1

50 [1:3] in

—e—p
5D [1:3] in

PEG 1530:

FREG 3000

5D [L:3] in

Time in min

PEG 15440:

Figure 7.14 Comparative release profile of F1: SD [1:3] in cocoa butter , F2: PEG 1540: PEG 4000
[40%: 60%], F3: PEG 1540: PEG 6000 [40%: 609%].
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Table Percent drug release of suppositories.

40
30
20
10

60 80

100 120

Time in Percent Drug Release
min F1 F2 F3
SD [1:3] in SD [1:3] in SD [1:3] in
Cocoa Butter | PEG 1540: PEG 4000 PEG 1540: PEG 6000
[40%: 60%)] [40%: 60%)]
15 35.2620.9 28.31+1.1 17.41+0.9
30 50.32+0.8 32.7421.0 22.08+0.7
45 77.11%1.0 43.62+1.8 26.100.8
60 86.30+0.9 56.84+1.1 29.10+1.0
75 94.07+0.8 73.83+1.0 31.73+1.0
90 94.03+1.0 79.31+1.0 41.42+1.2
105 | 93.99+1.0 82.31+1.0 48.32+1.1
120 | 93.78+10 86.32+1.1 48.32+1.0
100 o SD [E-ls] in
90 ; % 4 Cocoa Butter
80 Suppository
70
60 Marketed
50 —— Suppository

Pure drug in Cocoa
butter Suppository

Time in min

Figure 7.15 Comparative release profile of F1: drug: p-cyclodextrin [1:3] solid dispersions in cocoa

butter, marketed suppository and pure drug in cocoa butter.

Table 7.12 Percent drug release of SD by RE Drug: -CD [1:3] in cocoa butter, marketed suppository

and pure drug in cocoa butter.

Timein Percent Drug Release
min F1
SD [1:3]in Marketed Suppository [Pure drug in Cocoa|
Cocoa Butter butter Suppository
Suppository
15 35.26+1.1 1.89+1.0 1.84+1.9
30 50.32+1.0 491+1.1 3.62+1.0
45 77.11£0.7 14.92+1.1 7.31+0.4
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60 86.30+1.0 28.07+0.9 11.42+0.4
75 94.07+1.0 41.96+1.0 14.85+0.9
90 94.03+0.9 55.21+1.0 15.83+0.8
105 93.99+1.0 61.32+0.8 17.47+1.1
120 93.78+1.0 73.42+1.1 20.41+1.0

Stability Studies

The stability studies at 25°C with relative humidity of 60% were performed for suppository formulations for
the period of 6 months. No significant change in assay at 3 and 6 months was observed in comparison to initial
assay with minimum % RSD. The formulation was found to be stable during this stability testing period. The
formulation was stable with excellent recovery of 99.07% with 0.825% RSD. Overall, the developed
formulation had excellent stability which is one of the regulatory requirements, depicted in Table 7.13.

Table Stability study of formulation.

Sr. 0 Month 03 Month 06 Month
No.
Peak area % Peak area % Peak area %
Recovery Recovery Recovery
Mean [|1410806.3 [99.648+ 1417105.4 [100.207+ |1412096. [99.7630.
+0.148 0.461 +0.137 0.528 6+0.490 [251
SD [7106.00 0.630 8522.807 |0.757 09684.098 |0.860
%RS [0.504 0.633 0.601 0.755 0.686 0.862
D
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