CHAPTER I

REVIEW OF LITERATURE

1. Definition of suppositories (Ansel et al., 1999)

Suppositories are solid dosage forms intended for insertion into body orifices
where they melt, soften, or dissolve and ¢

i’- / lized or systemic effects. The deviation
m \\\\ t & meaning “to place under,” as

derived from sub (under) VoY ooy B (te plaﬁuppositories are meant both

of the word suppository is

linguistically and therap € i .-\\ y, as into the rectum.

The rectal rout : * nded either for local or for

systemic effect.

1.1 Local action

; L
Once inserted, the suppos ' melts, softens, or dissolves, distributing the

medicaments it car 0 ese medicaments may be

;6 Jor they may be intended

intended for retention| within the cavity for | oc
to be absorbed for th%xern 0 - ectﬂsuppositories intended for
localized action are most‘rtﬂjenﬂy used to r@ve constipation, pain, irritation, itching

and inflammaﬂ\ %ﬁna@j WitEJ I%o‘rﬁw(w E’{ ’}rﬂ %orectal conditions.

Antihemorrhoidam;uppositories frequeor)tly contain a nnhu.mber of comr')‘c)‘r’ments, including
AR R M IR G
protectivq agents. A popular laxative, glycerin suppositories promote laxation by local
irritation of mucous membranes, probably by the dehydrating effect of glycerin on those

membranes.



1.2 Systemic action

Rectal route of administration achieves systemic effects with an advantage over

oral therapy in these following aspects:

a) Drugs, these are destroyed or inactivated by pH or enzymatic activity

of the stomach of intestine are not exposed to these destructive

environments.

b) Drugs irritati / e given without causing sucn
d

irritation,

c) D ay bypass liver after rectal
abseérptig yorta ation after oral administration

N
ADSorptio

d) Thisgfoutd ig' g nient : istration of drugs to adult or
pediatfic pa ling to swallow medication.

e) It is anfefidetiv ' the treatment of patients with vomiting
episodes.

Examples of ‘@rug ninistered ‘rec oM f suppositories for their

systemic effects includ@ i"
a) Prochlmﬂazme and c romazine for relief of nausea and

ﬂ%ﬁ’dﬁﬁaﬂﬂ%ﬂ B'lﬂ‘i

Oxymorphene HCI ‘pr narcotic analgesua
~d) Indomethacin, a non-steroidal anti inflammatory analgesic and
antipyretic.

e) Ondansetron for relief of nausea and vomiting.



2. Anatomy and physiology of rectum

Rectal dosage forms are introduced in the body through anus, the most caudal
part of the Gl tract, the rectum. Anatomically, rectum is a part of colon, forming the last
150-200 mm of Gl tract. Rectum can be subdivided into anal canal and ampulla, the
latter forming approximately 80% of the organ. It is separated from the outside world

through a circular muscle, the anus. Rectum can be considered as a hollow organ with a

of part of the rectum’s veinous drainage is

shown in Figure 1. Total vol | ﬁéﬁé as approximately 3 mL, spread

pH of the mucous layer is

reported as approximats( m to be little buffer capacity.
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Figure 1. The veinous blood system of rectum. (Plaxco, 1984)



In rectum, the lower veinous drainage system (inferior and middle hemorrhoidal
veins) is connected directly to the systemic circulation by iliac veins and vena cava. The
upper veinous drainage system (superior hemorrhoidal vein) is connected to the portal
system as same as the other regions of Gl tract. Thus, there exists an opportunity to
reduce the extent of hepatfc first-pass elimination by rectal delivery, especially when
drug is administered in the low region of rectum. Fifty to seventy percent of drugs

absorbed rectally pass directly into systemic circulation avoid the liver and consequently

,f/}/b that organ (Gilbert and Christopher,
-~

the possibility of metabolism and bili

1882},

N

demonstrated by stu [ a | of a high-clearance drug, e.g.,
lidocaine. Studies con althy teers icated that rectal absorption of
ilability as high as 69%

comparing to the 30.5% inislration. It is estimated that rectal administration of

lidocaine has resulted in 5 = epatic first-pass metabolism
i)

(Yie, 1992). Effect of sites of i : emic bioavailability of lidocaine

was also investigated. The results—;ws : infusion site located at only 2 cm
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layer musculans%ucosae The eplthedaal surface cczgflsts of closely QQCked columnar
= QW IN I U HUEAF INEFREY v -
mucous § producing globlet cells. There are two routes ‘potentially involved in drug
permeation across epithelial membranes: the transcellular route and the paracellular
route. In studies dealing with mechanisms of transmembrane permeation, the structure of
epithelial membrane is frequently simplified to consist of a lipodal pathway and an

aqueous pore pathway (Figure 2).
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Figure 2. Diagram showing the physical model for transmembrane permeation

across a mucosal membrane consisting of lipoidal and aqueous pore pathways in

3. Factors affecting octal supposito

Dose of a drug aflmi ) | cater

S

v.be g an or less than the dose of

same drug given orally, : poNSch L 0 ;7\ e constitution of the patient,

the physicochemical natu g-and \" lity to transverse the physiological
T /

barriers to absorption, and tore of sUppository vehical and its capacity to

The factors *, g rectal absorp g 7‘}. Y be divided into two main

groups: Iﬂ : m
AULANYNTNYINS

3.1 Phqulognc actors

AABSDIUNI AN

rectum contains only 2 to 3 mL of inert mucous fluid. In resting state, rectum is

nonmobile, there are no villi or microvilli on the rectal mucosa. Howerver, there is
abundant vascularization of the submucosal region of the rectum wall with blood and

lymphatic vessels.



Physiologic factors affecting drug absorption from rectum comprises colonic

~ contents, circulation route, pH and lack of buffering capacity of the rectal fluids.
3.1.1 Colonic content

When systemic effects are desired from the administration of a medicated

suppository, greater absorption may be expected from a rectum that is void than from

one that is distended with fecal matter. / iil obviously have greater opportunity to
ﬁ colon in the absence of fecal
matter. Therefore, when deem e ablef an ﬁnema may be administered
and allowed to act before 1oai v a su s,@\o the drug to be absorbed.
o due to tumorous growths, and

tissue dehydration can- egree drug absorption from the

rectal site.
3.1.2 Circulati
Drugs absorbed rectat e absorbed after oral administration
bypass the portal cireulation during their pas gengral circulation, there by

temic effects. The lower

C ab%)ed drug and initiate its

enabling drugs othe =
haemorroidal veins surﬁm| aq

circulation throughout the 90 A by passing thed}er

AUBINENINEINT

13 pH and lack of buffgnng capaC|ty of the rectal f|UIdS

PANNIUARINEISY, ...

effective buffer capacity, the form in which the drug is administered will not generally be

chemically changed by the rectal environment.

3.2 Physicochemical factors of the drug and suppository base



Generally, suppositories consist of vehicle in which the drug is incorporated and

in some cases additives are coformulated.

3.2.1 The drug

The factor related to the drug substance which consequence for the

qualities of suppositories are described as follow.

a. Lipid-wate

i : \\r-\ an important consideration
in the selection of sup ) ¢ \\\ ug release from the base. A
lipophilic drug that is di - ow concentration has less
of a tendency to esca than would a hydropnilic
C ItS saturation. Water soluble

base, which dissolve in ang ibids, refease for absorption both water soluble and oil

\

50 lmpﬂlant, as these particles will

The sur@e prope

be transferred from one Qhase to another. lf‘yettmg by the vehicle has taken place

displacement ﬁe(ul m"ﬁ ﬁ;% fﬁl%eﬂﬂgﬂ@solutlm which is the

prerequisite for ‘@bsorption. This is thf underlying reason why people have tried the

AWTRIN TN 1INYR il

c. Particle size

The particle size of the drug is an important parameter. To prevent undue

sedimentation during or after preparation the particle size should be limited.
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The smaller the particle size the less the possible mechanical irritation to
the patient (esp. <50 um) and the Higher the dissolution rate and therefore drugs with a
low water solubility will be dispensed in small, preferably micronized, particles. However,
one should be aware of the increased tendency of these particles to agglomerate due to
strongly increased Van der Waals forces in that cast. Also an unnecessary size reduction

operation should be avoided when possible.

|on for all drugs. For readily water

soluble drugs, that large particle give |ch are higher than or at least

equivalent to small particles: il ion to use particle size range
50-100 um in that case. 7 it of toi transport through the molten

vehicle and the upper limit g .\. ainst undue sedimentation

during preparation. . ‘ ) A
d. Amoun 5 cli
A comphcatln ac E, i8] Ik of @rug present in a suppository. If
the number of particles mcre this 7 also increase the rate to form

agglomerates. This »_ VE pend on | iz& and on the presence of

additives. V

e

2

3.2.2 The stlppesitory base

ﬂﬁﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂi

base must be capable of meltmq:softenlng or dlstmg to release

o GRS KUV By -

release, ﬂrug absorption will be impaired. Also if the base is irritating to the mucous

membranes of the rectum, it may irritate a colonic response and prompt a bowel

movement, negating the prospect of a through drug release and absorption.
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4. Gelatin capsules

The gelatin capsule has been established dosage form for almost 150 years. The
hard and soft gelatin capsules are two categories in current commercial pharmaceutical
usage. The hard gelatin capsules consist of two pieces as cap and body, and these hard
gelatin capsule are use to contain substances being drug and drug mixtures in the solid

form (powder, granules, microcapsules, pellet etc.). However, soft gelatin capsules

include plasticizers such as glycerl . gu i¢, sorbitol, sucrose, polyols and consist

of only one piece and there arg U ‘ ﬁd drug mixture in the liquid and

semi solid form (oil, emulsi yensi intme tion, paste, etc.). But, some of

essential disadvantages e duction gelatin capsules containing
flowable and semi solid substénc ‘ | ’

- A specialized or fo \ o and filling processes of drug,
according to th h 0l -ef Im ~ and know-how.

- They require signi gélatipfo \. \«\ lation of a given dose of drug
than hard gelatin ¢ s ,:/*1 7 \

5. Hard Gelatin Capsul@zas and type

e BHEF] wwss WA e
PRI IUNNINGIAY

Volume inmL. 1.37 0.95 0.68 0.50 037 0.21 0.13

The main suppliers of capsules are the Elanco Qualicaps division of Eli Lilly &
Co., the Capsulegel Division of Parke, Davis & Co. Ltd, and R.P. Schere Ltd. The sizes
and specifications adopted by the three manufacturers are very similar, which allows any

of their sizes to be used on standard automatic filing machines. Each manufacturer
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produces a range of standard capsules which are designed so that the body and the
cap do not separate before the filling operation takes place. They each also make a
range of capsules which are locked after filling to ensure that the contents do not leak
during packaging and distribution. The self- locking capsule was developed by many
companies, Eli Lilly produce the Lock-Cap and Posilock capsules, Parke, Davi's the
Snap-Fit and Coni-Snap capsules, and R.P. Schere the Star-Lock and Lox-It capsules.

These are described and illustrate below (Ridway, 1987).

The Snap-Fit principl . Audevelopment of this design is the

Coni-Snap (Figure 3b) whie —— (ds during the filling operation.
Standard and Lox-It are ( “ ! wturer recommended storage
at 24 °C and about 50% r
The pre-lock feature i s 10 preve he cap a \. body from separating during
transit from the man ir is released through vents during

closure with a resultant i i ) , forc ween the cap and the body.

6. Liquid Filling of Hard Gelati

There are sevela esiover conventional capsule

formulations and some.of | Ny J ed here.

7

The filling of liquid$ imto capsules presgnts no dust hazard and the possibility of

s conam@b S S DI EIS WL ) St 0 cttin rc

better capsule \%lght uniformity by liguid filling th w.th powder fi l@ capsules. The

oo ATV A R b ve v

partlclesqthus improving the formulation of very hygroscopic drug and extending their

shelf life, e.g. vancomycin (Hawley, et al.,1992). It should be possible to produce fast
release preparations of poorly water soluble hydrophobic drugs by dispersing
micronised drug particle in a very soluble base, alternatively a very soluble drug may

be formulated with a suitable base to give controlled release characteristics.
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QLOCK FEATURE

BEFORE CLOSING

 UHANLNITNY

AFTER CLOSING

Standard
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q |
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Figure 3. Self-locking type of hard gelatin capsule

(@) The Snap-fit capsule (b) The Coni-snap capsule

(c) Standard (or Star-Lock) and Lox-It capsules (d) The Posilock capsule
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7. Sealing Process

To sealing the hard gelatin capsule after filling with a liquid or paste thereby

eliminating the risk of leakage during storage at elevated temperatures.

7.1 Principle of sealing

The sealing process deve \ apsugel has been protected by
corresponding patent rights..and ré . acting the capsule with water

—d

containing selected water-misei _ ater-ethanol mixture is used,

thereby eliminating any prob e legal and toxicological status of
additives. The low surface g 'apillary forces of this liquid
allow its rapid penetra n \o cap. The area over which

7.2 Sealing method

The filled capsule

»‘;‘- filling machine into the
contacting unit of thelggal ’ Figure 5. The contacted
capsules are transportgint one of the fluidized bed cha rs where the excess liquid
from the surface of the capsules is removed at.room temperature. After this phase, the

emperaure SRSl Dbl bt Siho Mok 9 seaing of the cap

and body. The chambers operate in opposite cycle with one drying while the other is
sealianWo’;]aa%&ﬁ@w iNc%lgt}QhWaHﬂ’eq a &harged and
cycle repaaats itself. The total processing time is 6-7 minutes.

However, the most common method of sealing hard capsule, gelatin ban was
applied to the junction between the body and cap of the capsule. The process basically
involved passing the capsule over the wheel that revolved in a gelatin bath. A quantity of
gelatin was picked up by wheel and deposited on the junction between the body and

cap.



Figure 4. The g | » | capsule.
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Figure 5. Process of sealing operation
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The advantages of sealed hard gelatin capsule are described below.

- good protection against oxidation

- very effective barrier properties against bad smelling products

- sealed hard gelatin capsules do not stick together

- reduced risk of microbial contamination due to the absence of
hygroscopic plasticizer

- same blistering equipment for liquid and powder filled capsules.

8. The formulation of the c@

transport of empty af" | i ) localized heat sources or to sudden

temperature changes. € hgatigg or cot NG will cause the migration of moisture within

incorporation of an adegate amou 1is a s@;le and effective means to

minimize the moisture trang‘fe&md capsule brittleness (Chang et al., 1998).

AUYINYNITNYING

Gelatin l%lnams the most sm?ble material for capsule mar&:ﬁcture but has
ImntahW ﬁ%ﬂﬂqlﬂﬁ m%d %WWH&} aegve migration
of moistufe. This, in turn, which will affect the integrity of the gelatin shell. Many different
types of material can be filled into gelatin capsule. As generally known, highly
hygroscopic excipients, such as glycerin, sorbitol, propylene glycol and polyethylene
glycol of molecular weight below approximately 1000 should be avoided as they are not

compatible with the capsule shell.



17

9. Ketoprofen

9.1 Physicochemical properties
Chemical name : 2 - (3 - Benzoyl phenyl) propionic acid, 3-

benzoyl - 0C -methylbenzene acetic acid.

Structure

CH,

\@(‘:H»—COOH

=0

'y soluble in water, freely
in ethan l >hloroform, ether and
\ ‘ benzene.
pH 10“1 M solution in water is 6.5
pKa
or, cted from light and
¥rdom temperature.

a bée@issolved in ethyl acetate

and stqred for several weeks at 4°C with no

AU £ AR Yoo

‘heated inan acnd solution pH 1 @98 °C for 30

A9 89N TUHAGRH RS

9.2 Pharmacologncal properties (Reynold, 1993)

Ketoprofen has pharmacological actions similar to those of other NSAIDs. It
exhibits antiinflammatory, analgesic and antipyretic activity. Ketoprofen is used to treat

musculoskeletal and joint disorder such as ankylosing spondylitis, osteoarthritis and
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rheumatoid arthritis, peri-artricular disorders such as bursitis and tendinitis, mild to

moderate pain such as dysmenorrhea or postoperative pain, and other painful and

inflammatory conditions such as acute gout or soft-tissue disorder.

Dosage and administration; The usual daily oral dose is 50 to 100 mg
twice daily with food. Controlled formulations taken once daily may also be used.

Ketoprofen may also be administered rectally as suppositories in a usual dose of 100 mg

Ketoprofen is readily il 56 o8 plasma concentrations occur

about 0.5 to 2 hours. duna-t a proteins.. The elimination half-life in

4

AUt Ineninens
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