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ABSTRACT 

Suppositories are dosage form inserted into body cavity ties, most commonly rectum, to deliver drug to 

the systemic circulation and local tissue. Especially for patients unable to take drug orally due to nausea 

and vomiting advanced disease, or neurological defect.  

In modern days most of the remedial medicines are prepared for rectal delivery to gain therapeutic 

blood concentration of the medicine and thereby enhancing the bio-availability  

Interest of developing a combination of two or more drugs in a single dosage form has increased in the 

pharmaceutical industry, promoting patient convenience and compliance. Bi-layered suppository is an 

attractive option to avoid chemical incompatibilities between drugs by physical separation, and to 

enable the development of different drug release profiles (immediate release with sustained release). Bi-

layered suppository is a novel approach for the successful development of controlled release 

formulation along with various features to provide a way of the successful drug delivery system. 

Therapeutic strategies based on rectal, vaginal, urethral deliveries of bilayered suppositories are gaining 

more acceptance among researchers due to a confluence of factors, including advanced delivery 

strategies, patient compliance and combination therapy and increased bioavailability.  

The analysis of current suppository bases is carried out depending on their physicochemical properties, 

classification of excipients from various pharmacopoeias. The advantages and disadvantages of 

suppository for the rational choice.  

KEYWORDS: Suppositories, Rectal, Urethral, Vaginal, Suppository bases, Bi-layered  
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1. INTRODUCTION 

Drugs or medications are administered through a variety of routs, the most common being the oral and 

parenteral route. While rectal route is less commonly used in routine practice, in proctological disorders 

it is being used effectively since long. [1]  

Drugs mixed with various excipients and administered through the rectal route do provide satisfactory 

pharmacokinetics with acceptable local tolerance. [2]   

Suppositories are a medicated solid dosage form intended for insertion into the body orifices where it 

dissolves or melts to exert local or systemic effects. The term suppositories have its origin in Latin and 

means, ―to place under‖. It is comes under semi solid preparation because it is prepared by melting all 

ingredients (bases and other additives along with active ingredient). All types of suppositories are melt 

at normal body temperature after introducing in body cavity and produce their effects. [ 3 ]  

It is comes under semi solid preparation because it is prepared by melting all ingredients (bases and 

other additives along with active ingredient). All types of suppositories are melt at normal body 

temperature after introducing in body cavity and produce there effects. Suppositories are ideal for 

infants, elderly individuals and post-operative patients, who are unable to swallow oral medications, 

and for individuals experiencing severe nausea and/or vomiting [4 ]  

Administration of drug through the rectal route is responsive to both local and systemic drug delivery. It 

has been effectively used during the last centuries to treat local diseases of the   anorectic area (for 

example hemorrhoids) as well as to deliver drugs systemically as an alternative to the oral route. [5 ]  

There are three types of suppositories, each to insert into a different sections: rectal suppositories into 

the rectum, vaginal suppositories into the vagina, and urethral suppositories into the urethra of a male. [ 

6 ]  

1. Rectal Suppository (administered in rectum ):  

 

In 1991, a study on suppository insertion in The Lancet found that the "torpedo" shape helps the device 

to travel internally, increasing its efficacy [ 7 ]. The findings of this single study have been challenged 

as there is insufficient evidence on which to base clinical practice.[8 ]Rectal suppositories are intended 

for localized or systemic action to relieve pain, constipation, irritation, inflammation, nausea and 

vomiting, fever, migraines, allergies, and sedation.[9]   

2. Urethral Suppository  (administered in urethra ):  

Alprostadil pellets are urethral suppositories used for the treatment of severe erectile dysfunction 

(impotence). They are marketed under the name Muse in the United States. Its use has diminished since 

the development of oral impotence medications [10] 

3. Vaginal Suppository (administered in vagina ):  

Vaginal suppositories are solid medications that are inserted into the vagina with a special applicator. 

The body absorbs drugs from vaginal suppositories quickly. They work faster than medications you 

take by mouth. This is because suppositories melt inside the body and absorb directly into the 

bloodstream. Vaginal suppositories are commonly used to handle urogenital infections and other local 

diseases. The vaginal route is efficacious in allowing the efficient transport of some drugs such as 

progesterone and azoles to the uterus while alleviating systemic side effects .[11]  

https://en.wikipedia.org/wiki/Rectal_administration
https://en.wikipedia.org/wiki/Intravaginal_administration
https://en.wikipedia.org/wiki/Urethra#Male
https://en.wikipedia.org/wiki/Urethra#Male
https://en.wikipedia.org/wiki/Urethra#Male
https://en.wikipedia.org/wiki/Urethra#Male
https://en.wikipedia.org/wiki/The_Lancet
https://en.wikipedia.org/wiki/Alprostadil
https://en.wikipedia.org/wiki/Erectile_dysfunction
https://en.wikipedia.org/wiki/Erectile_dysfunction
https://en.wikipedia.org/wiki/Erectile_dysfunction
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4. Nasal Suppository ( administered in nose )  

5. Ear Cones  ( administered in ear )  

 

2. HISTORY   

Some archaeologists believe that pre-Columbus, Mesoamerican cultures were the first to invent 

suppositories in 1700 and some researchers have found evidence that the Ancient Babylonian culture 

were using suppositories as early as 2,000 B.C.  

IN 1500’s The Book ―the Tale of the Dueling Neurosurgeons‖ records the story of King Henry.  

He was wounded in an accident and his body was injured and he couldn’t eat or swallow fluids. His 

doctors used a rectal suppository to keep the king alive; the procedure was a success.  

IN 1763, Suppository was use  in academic literature by Lemery in his work , ―The Pharmacopoeia of 

Lemery, in which he  used suppositories  in Latin as  ―suppositorium” meaning a ―substitute‖ for 

enemas. [ 12]   

 At this time, the medicines were enclosed in ―solid forms‖ by adding honey  and this form were 

replaced by cocoa butter in the late 18th century.  

In 1841, active ingredients began being used inside the cocoa butter in solid forms  by Henry and 

Guibourt.  [ 13 ]A  

In 1897, cocoa butter suppositories began to mixed with water, gelatin, and glycerin for more easily 

insertion .   

 IN 1963 The first literature reference on the use of paediatric rectal dosage form (for premedication 

before anaesthesia) was reported. [ 14 ]  

3. ADVANTAGES:  

1. Improved enzymatic drug stability:  

2. Partial avoidance of hepatic first pass:  

3. Higher drug load:  

4. Lymphatic delivery  

5. Constant and static environment.  

6. Patients with swallowing difficulty:  

7. Avoidance of overdosing.[15]  

 

4. DISADVANTAGES :  

 

1. A perceived lack of flexibility regarding dosage of commercially available suppositories 

resulting in underuse and a lack of availability.  

2. If suppositories are made on demand, they may be expensive.  

3. Suppositories as a dosage form are safe, but they exhibit variable effectiveness, depending upon 

many factors to be discussed later, including the pathology of the anorectal lesions.  

http://samkean.com/books/the-tale-of-the-dueling-neurosurgeons/
http://samkean.com/books/the-tale-of-the-dueling-neurosurgeons/
http://samkean.com/books/the-tale-of-the-dueling-neurosurgeons/
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4. Different formulations of a drug with a narrow therapeutic margin, such as aminophylline, 

cannot be interchanged without risk of toxicity.  

5. The ―bullet-shaped‖ suppository after insertion can leave the anorectal site and ascend to the 

rectosigmoid and descending colon. Hence, one may consider that suppositories with this shape 

possibly should not be used at bedtime. [16] [ 17 ] 

 

5.1. Classification of suppository bases:  

 

1.Fatty bases – they melt at body temperature  

 Example:- Theobroma Oil ( Cocoa butter )   

             Synthetic fats : Example:-  Hydrogenated edible oil  

                                                         Arachis oil,  

                                                         Coconut oil,  

                                                         Palm kernel oil,   

             Stearic etc   

2. Water-soluble or water miscible base – they dissolve or disperse in rectal   secretions.  

Example:-  Glycero-Gelatin base  

                     Polyethylene glycol bases  

 

 3 .Emulsifying bases – they emulsifies small amount of aqueous solution of drug.  

Example :-  Whitepol  

              Massa Esterium  

              Massuppol  

 

 

5.2. Different categories of drugs incorporated into suppository Drug :  [18]  

 

1. Antibiotics:   Eg.  Ceftizoxime Amoxicyllin using Thiobroma Cefmetazol. 

2. Analgesics:  Eg.  Indomethacin Paracetamol using PEG &glycero-gelatin Etodolac Ketoprofen    

using PEG.  

3. Bronchodilators/ anti-asthamatics: Eg.  Theophylline Terbutaline etc.   
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5.3. DRUGS USED IN RECTAL SUPPOSITORY  

Table 1 Examples of rectal formulations for local absorption. [19] 

 

 S.No.   Drugs    Brand name    Indication   

 

 1    Bisacodyl    DULCOLAX,BISALAX   Constipation   

 2    Glycerol    Glycerol    constipation   

 3    Saline laxatives    Micolette Microlax    Constipation,Bowel 

preparation  

 

  

 4    Mesalazine    Pentasa salofalk    Inflammatory 

bowel disease  

 

   

 5    Budesonide    Budenofalk    Anti- inflammatory   

 6    Prednisolone    Colifoam    Anti- inflammatory   

 7    Hydrocortisone   Predsol colocort    Anti- inflammatory   

 8    Polystyrene 

sulfonate resins 
 

 Resonium A    Hyperkalemia   

   

 

Table 2. Examples of rectal formulations clinically approved for systemic absorption. [20] 

S.No  Drug  Brand name  Indication  

1  Acetaminophen  Panadol,Acephen  Pain,fever  

2  Oxycodone  Proladone  Pain  

3  Ondansetron  Zofran  
Nausea, 

Vomiting  

 

4  Caffeine+ergotamine  Migergot  migraine  

5  Prochlorperazine  Compro  
Nausea, 

Vomiting  

6  Promethazine  Phenergan  Antihistamine  

7  Ibuprofen  nurofen  Pain, fever  

8  Diclofenac  voltaren  Pain,fever  

9  iIndomethacin  Indosin  Pain  

 

 

 

 

 

5.4. ROUTE OF ADMINISTRATION : [ 21 ]  
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HOW TO INSERT SUPPOSITORIES :  

 

1.GET PREPARED  

 

 
 

Fig. 1  

Fig. 2 

2.INSERT THE SUPPOSITORY 
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  Fig. 3 

 
Fig. 4 

 
Fig. 5 

3.CLEAN AND RELAX 

 
Fig. 6 

Fig step by step procedure 
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6. RECENT ADVANCEMENT IN SUPPOSITORY:  

 

6.1. NEWER CONCEPT OF SUPPOSITORY [22 ]  

 

1 Tablet suppositories.    

2 Layered suppositories.  

3 Coated suppositories.   

4 Capsule suppositories.   

 

1 Tablet suppositories:   

• This type of tablet prepared by compression like TABLET such type of suppository used 

for rectal and vaginal purposes.  

• Pessaries tablet suppositories are present in almond like shape.  

• Rectal tablets covered with thin layers of materials such as polyethylene glycol for 

protecting.  

 

 

 

 

Fig 7 Marketed Products  

 

2 Layered suppositories :  

• In that type of suppositories are contains different drugs in different layers so that the 

compatibility drugs can be separated from each other.  

• Similarly drugs having different melting points can be incorporated to control the 

absorption rate. 
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3 Coated suppositories:  

• In that type of suppositories contains polyethylene glycol , acetyl alcohol etc.  

• Those materials control their disintegration rate to impart lubricant properties and to 

provide protection action durig storage.  

 

4 Capsule suppositories: 

• Soft gelatin capsule of different shapes and size are prepared in that type of 

suppositories.  

• In that type of capsule suppositories are filled with liquids, semisolids or solid.  

• This type of capsule is increasing in popularity.   

 

6.2. THE MORDERN RANGE OF SUPPOSITORY BASES     

 

6.2.1 SUPPOSITORY BASES: 

According to the USP, there are six general classes of suppository bases   :  

 

1 . Cocoa butter   

Cocoa butter does not contain emulsifiers, so it does not absorb water. But, Tween-61 containig  a tan, 

waxy, solid, nonionic surfactant [5% to 10%]  can be added which can provide an increase in the water-

absorbing ability of cocoa butter, although the addition of nonionic surfactants leads to instability of 

suppositories during storage .[23 ]  

• Cocoa butter containing  chloral hydrate, phenol or thymol in suppositories may  decrease its 

melting point , this can be overcome by eliminated by adding  4% to 6% white wax or 18% to 28% 

cetyl ester wax. [ 24 ]  

• cocoa butter suppositories may have an incomplete or   somewhat less release of certain APIs, 

this release of the body cavity depends on the water / base distribution coefficient in the medicine, 

because many organic molecules of the medicinal substance are insoluble in water and are lipophilic.So 

in order to increase the bioavailability of APIs, it is advisable to use them in the form of water-soluble 

ionized (salt) forms, because they have high water / base distribution coefficients. [ 25 ]  

 

2. Cocoa butter substitutes [ 26 ]   

• Witepsol  

• Fattibase   

• Fattyblend  

• Supposiblend  

• Supposibase F  
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3. Glycerinated gelatin : [ 27 ]   

• Glycerin [70 parts ]  

• Gelatin[14 parts ]  

• Water [16 parts ]  

 

4. Polyethylene glycol base. PEG 4000- 33 parts   

                                          PEG 6000- 47 parts  

                                          PURIFIED WATER- 20 parts 

5. Surfactant base.  

 

6. Tablet suppositories or insert.  

According to Allen, four classifications of suppository bases are usually described, based ontheir 

melting or dissolution properties; [ 28 ] 

1) The first is the fat- or oil-type base, which must melt at body temperature to release its 

medication. 

2) The second is the glycerin-gelatin base suppository, which absorbs water and dissolves to 

release its medication. 

3) The third is the water-soluble or water-miscible polymers and surface-active agents. 

4) The fourth is a group of bases containing disintegrating agents, natural gums,  

Effervescent agents, collagen, fibrin, hydrogels, etc 

 

6.2.2 CHARACTERISTICS OF MODERN SUPPOSITORIES;[29,30]  

 

• Chemical and physical resistance during storage and use;  

• Compatibility with a wide range of active pharmaceutical ingredients and excipients;    

• Aesthetically appealing appearance;   

• Non-toxicity, lack of sensitivity and irritation to sensitive tissues of the body   

• Expansion-compression characteristics such that when cooled, suppositories must be 

compressed    enough to be easily released from the molds;  

• To melt and dissolve in the intended cavity of the body to release a medicinal substance;  

• Mixing and absorbing a small amount of water;  

• The viscosity should be low enough in the melt for easy casting of the suppository mass into 

molds, but high enough for the suspending of the API solid particles.  
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7. HOLLOW TYPE SUPPOSITORY   

Hollow type suppositories came into existence in the 1980s.It contains a hollow cavity that can 

accommodate either solid, liquid or gel .[31]  

 

A special kind of mould (rod like adaptor ) is used to make a hollow cavity It 

consists of  two phases which prevents :  

• The interaction between drug molecule and suppository base by eliminating the co-

heating step and thus can accommodate thermolabile.  

• The drug can be incorporated in the shell as well as in the hollow cavity, which can 

provide rapid drug release from the core followed by sustained release from the shell.[32]  Also 

HT suppositories have been found to be  more advantageous over conventional suppositories for 

the treatment of some chronic diseases such as asthma.[33]  

Sustained release hollow-type (SR-HT) suppositories have offered more controlled release of API from 

the suppository bases aided by muco-adhesive polymers and natural gums including xanthan gum and 

alginate derivatives alter the viscosity of the rectal fluid, while mucoadhesion increases mean residence 

time (MRT) and prevents spreading of the formulation towards the colorectal area.[34] 

 

Fig 8 Structure of Suppositories 
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8. METHODS OF PREPARATION OF SUPPOSITORIES [35]   

 

1. HAND MOLDING  METHOD  

 

 

 

 

2. COMPRESSION METHOD  

 
 

 

 

 

 

 

  

 

  

 

 

 

 

 

Base and other  

ingredients are mixed  

together .  

Suppository mass  is  

placed in a cylinder   

 

The cylinder is  

closed and pressure  

is applied in one end  

When mold is filled ,  

the end  plates  are  

removed .  

Now the formed  

suppositories are  

ejected .  

 

    

 

 

 

 

  

    

 

ghgh  

INCORPORATED  

INTO SUPPOSITORY  

BASE  

THE DRUG IS MADE  

INTO FINE POWDER  

BY TRITURATION OR  

KNEADING  

DESIRED SHAPE IS  

GIVEN BY HAND  

MASS IS ROLLED  

INTO ROD SHAPE BY  

FINGER  

RODS ARE CUT INTO  

PIECES  
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3. MOLDING  

 

 

 

 

9. USES OF SUPPOSITORIES: [ 36 ]  

Allergies, Anxiety, Constipation, Fever, Hemorrhoids Motion sickness, Nausea Pain, and itching. 

Seizures Mental health problems, such as schizophrenia or bipolar disorder Bacterial or fungal 

infections dryness Birth control etc .   

 

10. BILAYERED SUPPOSITORY  

 

Bi-layered suppository is a novel technology for the development of a combination of two or more 

active ingredients in a single dosage form for proper   release of incorporated  drugs and to avoid 

incompatibility between them .  

It has been developed for dual release of a drug from a single dosage, combination of the two drugs to 

maximize the therapeutic effect and reduce side effects and also for better patients compliance (37)  

 

Bilayered Suppository is made by combining layers  of different drugs with various release patterns, or 

by combining slow release with immediate-release layers of incorporated drugs. The release 

characteristic of active ingredients can be modulated as prolonged release by using a different - 

different base in each layer of the suppository to enable the development of different drug release 

profiles. ( 38 )  

 

 

Melt the base  

Incorporate  the  

medicaments as  

desired  

Pour the melted  

base into the molds .  

Allow the melt to  

cool and pour into  

the suppository   

Now remove the  

formed suppository  

from the mold   

https://www.webmd.com/skin-problems-and-treatments/skin-conditions-pruritus
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10.1. Objectives for Designing of Bi-layered Suppositories    

 To administer fixed dose combinations of different drugs, to separate the incompatible drugs from each 

other, and to control the delivery rate of either single or two different drugs.  

 

10.2. ADVANTAGES: [39]  

1. Avoidence of repetitive dosing and incompatibility between two or more drugs.  

2. Sequential release of two drugs   

3. Controlled delivery of active pharmaceutical ingredients by combining layers with 

various release patterns, or by combining slow release with immediate-release layers in a single 

dosage form  

4. Different  active ingredient or same active ingrdientd can be delivered at differing rates 

in a single suppository.  

10.3. DISADVANTAGES: [ 40]   

1. Bilayered  suppository   involves multiple layered, incorporation of  incompatible drugs, 

additional equipments for manufacturing  and many formulations methods  and operational 

challenges .  

2. Development of two layers implies additional time spent on formulation, analysis and 

validation.  

3. Bi-layered suppositories are much expensive.  

4. Bioavailability problems occur with drugs of poor wetting and slow dissolution 

properties.  

 

10.4.   ADVANCEMENT  IN BILAYERED SUPPOSITORIES :  

Factors like solubility of drugs , particle size, and excipient such as melting point , fusion rate, viscosity, 

hydrophilic-lipophilic characteristics have a vital role in release rate and absorption  of a drug from 

suppositories . ( 41 )  

It has been concluded that higher solubility of drug in solvent, lower the drug release and drug 

absorption from the dosage form. The same drug dose is therefore able to produce a different 

therapeutic response when included in excipients with different properties.[ 42 ]   
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Table 3. Various advances in bi-layered suppository 

Active 

ingredient(s) 

Rational Year Ref no 

Paracetamol and  

Metoclopramide 

HCl  

Combination 

therapy  

2017  

43  

Paracetamol and 

Licorice Extract    

Combination 

therapy  

2015  44  

Propranolol HCl   Sustained release  2013  45  

 

Probiotic  

(lactobacillus  

sp.)  and  

prebiotic( organic 

acid)  

Combination 

therapy (vaginal 

route  

2012  46  

Diclofenac 

sodium  

Bioavailability 

improvement  

2012  47  

Lactobacilli and 

antibacterial 

herbal extracts  

Combination 

therapy (vaginal 

route  

2011  48  

 

 

10.6. CHARACTERISTICS OF BILAYERED SUPPOSITORY : [ 49 ] 

 

• Bi-layered suppository should be elegant and free of defects like chips, cracks, discoloration, 

and contamination.  

• It should have the required chemical and physical stability to maintain its physical attributes 

over time and must be able to release the medicinal agents in a desired, predictable and reproducible 

manner.  

• In addition, bi-layered suppositories should have sufficient mechanical strength to withstand 

mechanical shock during its production, packaging, shipping and dispensing.  

 

10.7. Preparation of Bi-layered Suppositories :   

 

The simple bi-layered suppository is prepared with one layer of drug for immediate release with the 

second layer designed to release the same or different drug, either as a conventional release of a second 

dose or in an extended release form.   
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                             Fig 9 The general structure of bi-layered suppositories.  

To obtain these bi-layered suppositories, two distinct masses with each of selected excipients containing 

the same or different drug are prepared by melting the excipients of each layer separately at a suitable 

temperature to obtain two fractions. Then, the drug is uniformly dispersed. The first layer is prepared by 

partially filling the mould with a first fraction of the mass in a predetermined volume. When it gets 

solidified, the second fraction is added into the same mould to get a second layer and A Review on Bi-

layered Suppositories cooling them again to room temperature. An additional intermediate layer of inert 

base may also be included into separate two incompatible drugs to minimize the area of contact 

between the two layers (50).   

Another structure of bi-layered suppository, which consist of core and outer layers was developed as 

seen in figure 2. There are two methods to prepare such suppositories. In the first method, bilayered 

suppositories are prepared using two metal molds with different hole size. The core bases have higher 

temperature of melting than the bases of the outer layer. The core layer is prepared by melting 

suppository base over the water bath. Then, drug and other additives are added into the melted base 

with gentle stirring until a homogeneous mass was obtained. The mixture is poured into the mold with 

small holes at a temperature just above the congealing point of the suppository base and cooled. The 

melted base of the outer layer is prepared and homogenized. Then, the cores are fixed on the needles in 

the centre of the larger mold, the outer layer mixture is added and then cooled. [ 51]    

 

                        Fig 10 The general structure of bi-layered suppositories  

 

In the second method, the suppository base is melted on a water bath and then mixed with drug and the 

mixture is filled into the stainless steel suppository mold to form an outer layer. This mold composed of 

the stainless steel rods to place into the outer layer component during setting to form mold cavity and 



 

International Journal for Multidisciplinary Research (IJFMR) 

 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23022330 Volume 5, Issue 2, March-April 2023 17 

 

then the rods are removed before the inner layer component is subsequently filled into the created 

cavity. [52]  

TABLE 4: Recent Patents of suppositories 

 

S.N 

O. 

Applicants 

Number 
Suppositories 

Paten 

T No. 
Inventors Assignees References 

1 09/899,5677 

SUPPOSITORY 

AND 

COMPOSITION 

COMPRISING AT 

LEAST  ONE 

POLYETHYLENE 

GLYCOL 

US 

6,740,33 

3 B2 

Christian 

Westy 

Beckett, 

Aalsgaarde 

(DK); Per 

Robert 

Topp 

Eliasen, 

Koersoer 

(DK) 

Anestic 

ApS, 

Aalsgaarde 

(DK) 
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Conclusion: Bi-layered suppository is improved beneficial technology when compared to single 

layered suppository. It provides one of the important design approaches where two or more 

incompatible drugs can be incorporated into a single unit. Bi-layered suppository is suitable for 

sequential release of two drugs, with different indication, in combination and also for sustained release 

suppository in which one layer is immediate release as initial dose and second layer is maintenance 

dose.  The objective of the dosage form is to ensure that the drugs available to the people are not only 

safe and effective, but should be  properly manufactured and packaged in a convenient  to meet the  

quality target product profile over its shelf life. Therefore, to develop a robust bi-layered suppository a 

complete understanding must be developed through the application of scientific tools to produce 

suppositories with desired characteristics such as sufficient mechanical strength, optimum release 

profiles, stability and shelf life.    

The results shows that prepared Double –layered suppositories  may be more acceptable than 

conventional  because of the sequential release of the two drug ,enhancing the release  of drug  

administered rectally and improving bioavailability of drug with significant first -pass effect to get a 

rapid pharmacological effect.  

 

ACKNOWLEDGEMENT 

The authors are thankful to the Rungta Institute of Pharmaceutical Sciences Bhilai for providing 

necessary facilities to carry out this work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 : 758,883 

CONTROLLED 

RELEASE 

MATRIX  56) 

References  Cited 

5,215,75 

8 

Thinnayam 

N. 

Krishnamu

rthy 

,  5,110,605 

5/1992  

Thinnayam N. 

Krishnamurt hy, 
56 



 

International Journal for Multidisciplinary Research (IJFMR) 

 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23022330 Volume 5, Issue 2, March-April 2023 19 

 

REFERENCES 

 

1. NEIGER A. Pathogenesis, clinical aspects and conservative therapy of hemorrhoids. Schweiz Med 

Wochenschr 1980; 110: 1387-1390.) 

2. SIMON I. Use of the suppositories (anal cones) in medical practice; considerations and proposals. 

Athena 1956; 22: 253-258. 

3. POLLINZI V, SORTINI A, RIGOBELLO P, SALA P. Clinical study of a new preparation in the 

treatment of anorectal varices. Minerva Chir 1977; 32: 27- 34. 

4. Jannin, Vincent; Lemagnen, Gilles; Gueroult, Pascale; Larrouture, Denis; Tuleu, Catherine (2014-

06-30). "Rectal route in the 21st Century to treat children". Advanced Drug Delivery Reviews. Drug 

delivery and the paediatric population: where are we at?. 73: 34–49 

5. J.H. Rytting, J.A. Fix, Drug delivery — rectal route, in: J. Swarbrick, J.C. Boylan (Eds.), 

Encyclopedia of Pharmaceutical Technology, Marcel Dekker, Inc., New York, 2002, pp. 932–944. 

6. Lowry, Michael (2016-02-22). "Rectal drug administration in adults: how, when, why". Nursing 

Times. Vol. 112, no. 8, 12–14. Retrieved 2022-04-10 

7. Abd-El-Maeboud, K. H.; T. El-Naggar; E. M. M. El-Hawi; S. A. R. Mahmoud; S. Abd-El-Hay (28 

September 1991). "Rectal suppository: commonsense and mode of insertion". The 

Lancet. 338 (8770): 798–800 

8. Bradshaw, Ann; Lynda Price (20 December 2006). "Rectal suppository insertion: the reliability of 

the evidence as a basis for nursing practice" (PDF). Journal of Clinical Nursing. 16 (1): 98–103 

9. "ANTIBIOTIC/ANESTHETIC/STEROID - RECTAL SUPPOSITORIES side effects, medical uses, 

and drug interactions". MedicineNet. Retrieved 2021-12-11.) 

10. "Muse Suppository - Facts and Comparisons". Drugs.com. Retrieved 4 January 2013. 

11. R. P. de Oliveira, J. M. de Oliveira, and C. Caramella, ―Special issue on vaginal drug 

delivery,‖ Advanced Drug Delivery Reviews, vol. 92, p. 1, 2015 

12. J.M. Aiache, R. Renoux, D. Fistre, History of the suppository form [Historique de la forme 

suppositoire], in: B. Glas, C.J. de Blaey (Eds.), Rectal Therapy: Proceedings of the Symposium on 

the Advantages and Problems Encountered in Rectal Therapy, J.R. Prous Publishers, Barcelona, 

1984, pp. 5–8. 

13. N.J.B.G. Guibourg, N.E. Henry, Pharmacopée Raisonnée ou Traité de Pharmacie Pratique et 

Théorique, Mequignon-Marvis, Père et Fils, Paris, 1841 

14. J.T. Gwathmey, Rectal administration of evipal soluble. A safe, reversible and controllable 

preanesthetic medication a preliminary report, Am. J. Surg. 32 (1936) 411 

15. P.J. GUPTA Suppositories in anal disorders: a review European Review for Medical and 

Pharmacological Sciences Gupta Nursing Home, Laxminagar, NAGPUR (India), 2007; 11: 165-170. 

16. Ansels Pharmaceutical Dosage Forms and Drug Delivery Systems, 10th edition, page no. 365-368. 

17. The United States Pharmacopeial Convention, Inc. Chapter〈1151〉. 2008 USP 31/NF 26. 

Rockville, MD: Author, 2007;622–623 

18. Larry JC and Herbert AL (1987), Suppositories. In: Lachman L, Liberman HA and Kanig JC. (eds.) 

The Theory and Practice of Industrial Pharmacy. 3rd ed. Varghese Publishing House, Mumbai, 564-

587 

19. de Boer A. G., Moolenaar F., de Leede L. G., Breimer D. D. (1982). Rectal drug administration: 

clinical pharmacokinetic considerations. Clin. Pharmacokinet. 7 (4), 285–311. 

https://www.sciencedirect.com/science/article/pii/S0169409X14001069
https://www.nursingtimes.net/clinical-archive/neurology/rectal-drug-administration-in-adults-how-when-why-22-02-2016/
https://web.archive.org/web/20200229174541/https:/s3.amazonaws.com/academia.edu.documents/48198397/Rectal_suppository_insertion_the_reliabi20160820-21954-12vnm39.pdf?response-content-disposition=inline%3B%20filename%3DRectal_suppository_insertion_the_reliabi.pdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53UL3A%2F20200229%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20200229T174503Z&X-Amz-Expires=3600&X-Amz-SignedHeaders=host&X-Amz-Signature=bba7b820f124c0dd1a70b15dd093db59f4037667e652a3d2bf0500900d2cbb6f
https://web.archive.org/web/20200229174541/https:/s3.amazonaws.com/academia.edu.documents/48198397/Rectal_suppository_insertion_the_reliabi20160820-21954-12vnm39.pdf?response-content-disposition=inline%3B%20filename%3DRectal_suppository_insertion_the_reliabi.pdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53UL3A%2F20200229%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20200229T174503Z&X-Amz-Expires=3600&X-Amz-SignedHeaders=host&X-Amz-Signature=bba7b820f124c0dd1a70b15dd093db59f4037667e652a3d2bf0500900d2cbb6f
https://www.medicinenet.com/antibioticanestheticsteroid-rectal/article.htm
https://www.medicinenet.com/antibioticanestheticsteroid-rectal/article.htm
https://www.drugs.com/cdi/muse-suppository.html


 

International Journal for Multidisciplinary Research (IJFMR) 

 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23022330 Volume 5, Issue 2, March-April 2023 20 

 

20. De Boer A. G., De Leede L. G., Breimer D. D. (1984). Drug absorption by sublingual and rectal 

routes. Br. J. Anaesth. 56 (1), 69–82. 

21. L, Lister S (2008) Elimination: bowel care. In: Dougherty L, Lister S, eds. The Royal Marsden 

Hospital Manual of Clinical Nursing Procedures. 7th edn. Blackwell Science, Oxfod. 

22. Schumacher G. F. Chloral hydrate suppositories. Am. J. Hosp. Pharm. 1966; 23, 110. 

23. Melgardt de Villiers. Suppository bases. Chapter 24 

24. King J. C. Suppositories. In: Martin E. W., ed. Dispensing of medication, 7th ed. Easton, PA: Mack 

Publishing Co., 1971 

25. Feldman S. Bioavailability of acetaminophen suppositories. Am. J. Hosp. Pharm. 1975; 32, 1173 

1174. 

26. Rowe R., Sheskey P., Weller P., eds. Handbook of pharmaceutical excipients, 5th ed. Washington, 

DC: APhA Publications, 2005 

27. Derzhavna Farmakopeya Ukrayini: v 3 t. Derzhavne pidpriemstvo «Ukrainskiy naukoviy 

farmakopeyniy tsentr yakosti likarskih zasobiv». 2-e vid. Harkiv Derzhavne pidpriemstvo 

«Ukrayinskiy naukoviy farmakopeyniy tsentr yakosti likarskih zasobiv» 2014 201. 

28. Allen LV. Compounding rectal dosage forms. Part II. Secundum Artem, 14(4)  

29. USP 30/NF 25. Inc. NF monographs,The United States Pharmacopeial Convention, Rockville, MD, 

2007. 

30. USP 29/NF 24. Inc. Front matter NF: Excipients, The United States Pharmacopeial Convention, 

Rockville, MD, 2007. 

31. Matsumoto Y, Watanabe Y, Yamamoto I, Matsumoto M. 1993. Difference in rectal absorption of 

morphine from hollow-type and conventional suppositories in rabbits. Biol Pharm Bull. 16(2):150-

153 

32. Watanabe Y, Matsumoto Y, Baba K, Matsumoto M. 1986. Pharmaceutical evaluation of hollow type 

suppositories. IV. Improvement of bioavailability of propranolol in rabbits after rectal 

administration. J Pharmacobiodyn. 9(6):526-531 

33. Shiohira H, Fujii M, Koizumi N, Kondoh M, Watanabe Y. 2009. Novel chronotherapeutic rectal 

aminophylline delivery system for therapy of asthma. Int J Pharm. 379:119-124. 

34. Kondo T, Irie T, Uekama K. 1996. Combination effects of α-cyclodextrin and xanthan gum on rectal 

absorption and metabolism of morphine from hollow-type suppositories in rabbits. Biol Pharm Bull. 

19(2):280-286 ) 

35. Lachman Leon, Lieberman H., ―The Theory and practise of industrial pharmacy‖, CBS Publisher 

and distributor, New Delhi, Special edition, 2009, 564-588 

36. Medically reviewed by Deborah Weatherspoon, Ph.D., MSN — By Jayne Leonard on September 7, 

2018. 

37. Marsovna, A.G., Z.S. Kedelevna, and P.G. Petrovna, 2015. ―The development technologies of 

double layer suppositories on the basis of licorice extract and paracetamol‖, Journal of Pharmacy 

and Pharmacology, 3, pp.531-537 

38. Chicco, D., I. Grabnar, A. Skerjanec, D. Vojnovic, V. Maurich, N. Realdon, E. Ragazzi, A. Belic, R. 

Karba, and A. Mrhar, 1999. ―Correlation of in vitro and in vivo paracetamol availability from 

layered excipient suppositories‖, International Journal of Pharmaceutics, 189(2), pp. 147–160. 

39. Mohamed Ali, M.A., 2017. ―Preparation and In vitro Evaluation of Paracetamol and 

Metoclopramide HCl Double-layered Suppositories for Migraine Treatment‖, Journal of American 

Science, 13(4), pp. 43-50 

https://www.medicalnewstoday.com/reviewers
https://www.medicalnewstoday.com/authors/jayne-leonard


 

International Journal for Multidisciplinary Research (IJFMR) 

 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23022330 Volume 5, Issue 2, March-April 2023 21 

 

40. Abebe, A., I. Akseli, O. Sprockel, N. Kottala, and A.M. Cuitiño, 2014. ―Review of bilayer tablet 

technology‖, International Journal of Pharmaceutics, 461(1-2), pp. 549-558 

41. Minkov, E., N. Lambov, D. Kirchev, I. Bantutova, and J. Tencheva, 1984. ―Biopharmaceutical 

investigations of rectal suppositoires. Part 1. Pharmaceutical and biological availability of 

theophylline‖, Die Pharmazie, 39(4), pp. 242-243. 

42. Pagay, S.N., R.I. Poust, and J.L. Colaizzi, 1974. ―Influence of vehicle dielectric properties on 

acetaminophen bioavailability from polyethylene glycol suppositories‖, Journal of Pharmaceutical 

Sciences, 63(1), pp. 44–47. 

43. Mohamed Ali, M.A., 2017. ―Preparation and In vitro Evaluation of Paracetamol and 

Metoclopramide HCl Double-layered Suppositories for Migraine Treatment‖, Journal of American 

Science, 13(4), pp. 43-50 

44. Marsovna, A.G., Z.S. Kedelevna, and P.G. Petrovna, 2015. ―The development technologies of 

double layer suppositories on the basis of licorice extract and paracetamol‖, Journal of Pharmacy 

and Pharmacology, 3, pp.531-537. 

45. Phaechamud, T., P. Chomto, T. Srichan, and C. Savedkairop, 2013. ―Role of Xanthan Gum on 

Propranolol HCl Release from Single and Double Layered Suppositories‖, Research Journal of 

Pharmaceutical, Biological and Chemical Sciences, 4(1), pp.1034-1044 

46. Kale, V., M. Patil, and S. Yadav, 2012. ―Preparation and evaluation of Novel Vaginal Pessaries of 

Lactobacilli‖, International Journal of Drug Development and Research, 4(3), pp. 97-103 

47. . Jannin, V., G. Lemagnen, P. Gueroult, D. Larrouture, and C. Tuleu, 2014. ―Rectal route in the 

21century to treat children‖, Advanced Drug Delivery Reviews, 73, pp. 34-49. 

48. Pashayan, M.M., 2011. ―Formulation and investigation of vaginal double layer suppositories 

containing lactobacilli and herbal extracts‖, The New Armenian Medical Journal, 5(2), pp. 54-59. 

49. Panchel hiten ashok, Tiwari ajay kumar, A Novel approach of bilayer tablet technology-A review, 

IRJP, 3(5), 2012 

50. Yahagi, R., H. Onishi, and Y. Machida, 1999. ―Preparation and Evaluation of double-phased 

mucoadhesive suppositories of lidocaine utilizing Carbopol® and white beeswax‖, Journal of 

Controlled Release, 61, pp.1-8 

51. Pashayan, M.M., 2011. ―Formulation and investigation of vaginal double layer suppositories 

containing lactobacilli and herbal extracts‖, The New Armenian Medical Journal, 5(2), pp. 54-59.  

52. Phaechamud, T., P. Chomto, T. Srichan, and C. Savedkairop, 2013. ―Role of Xanthan Gum on 

Propranolol HCl Release from Single and Double Layered Suppositories‖, Research Journal of 

Pharmaceutical, Biological and Chemical Sciences, 4(1), pp.1034-1044. 

53. Beckett CW, Eliasen PR, inventors; Anestic ApS, assignee. Suppository and composition 

comprising at least one polyethylene glycol. United States patent US 6,740,333. 2004 May 25 

54. McGroarty, Jacqueline A. et al. "Development of Lactoba cillus Probiotics", Clinical Advances in 

the Treatment of Infections, New York, pp. 16, 13-14. 

55. Değim İT, Tuğcu-Demiröz F, Tamer-İlbasmış S, Acartürk F. Development of controlled release 

sildenafil formulations for vaginal administration. Drug Delivery. 2008 Jan 1;15(4):259-65. 

56. Rosiaux Y, Jannin V, Hughes S, Marchaud D. Solid lipid excipients—Matrix agents for sustained 

drug delivery. Journal of Controlled Release. 2014 Aug 28;188:18-30. 

 

  

 


