
SEMI- SOLID DOSAGE 

FORM 



 

INTRODUCTION 
 

• Pharmaceutical semisolid dosage preparations  
include :ointments, pastes, cream, plasters, gels  and 
rigid foams. 

•  They contain one or more active ingredients  dissolved 
or uniformly dispersed in a suitable base  and any 
suitable excipients such as emulsifiers,  viscosity 
increasing agents, anti microbial agents,  antioxidants, 
or stabilizing agents etc.. 



DEFINATION 

•Semi solids are the topical dosage form used  for the 

therapeutic, protective or cosmetic  function. They 

may be applied to the skin, or  used nasally, 

vaginally, or rectally…. 



Advantage of semi-solid dosage form 

• It is used externally 

• Probability of side effect can be reduce 

• First pass metabolism is avoided. 

• Local action and Site specific action of drug on  affected 
area. 

•  Convenient for unconscious patient or patient  having 
difficulty on oral administration. 

• Suitable dosage form for bitter drugs. 

• More stable than liquid dosage form 



Disadvantages of semi-solid dosage  form 

• There is no dosage accuracy in this type of dosage  form 

• The base which is used in the semi-solid dosage form  can be 
easily oxidized. 

• May cause staining 

• They are bulky to handle. 

• Application with finger may cause contamination 

• May cause irritation or allergy to some patients 

 



IDEAL PROPERTIES OF  SEMISOLIDS 

• PHYSICAL PROPERTIES: 

• Smooth texture 

• Elegant in appearance 

• Non dehydrating 

• Non gritty 

• Non greasy and non staining 

• Non hygroscopic 

 



 

• PHYSIOLOGICAL PROPERTIES 

• Non irritating 

• Do not alter membrane / skin functioning 

• Miscible with skin secretion  

•  Have low sensitization index 

• APPLICATION PROPERTIES 

• Easily applicable with efficient drug release.  

•  High aqueous wash ability. 

 

 



PREPARATION OF SEMISOLIDS  

DOSAGE FORMS 
 

• INGREDIENTS USED IN PREPARATION 

• Bases 

• Preservative 

• Humectants 

• Antioxidants 

• Emulsifier 

• Gelling agent 

• Permeation enhancer 

• Buffers 

 



1. BASES: 

• It is one of the most important ingredient used  in formulation of 
semisolid dosage form.  Ointment bases do not merely act as the  
carriers of the medicaments, but they also  control the extent of 
absorption of  medicaments incorporated in them 

• IDEAL PROPERTIES OF A BASE: 

• Inert, non-irritating and non-sensitizing. 

• Compatible with skin pH and the drug. 

• Good solvent and/or emulsifying agent. 

• Emollient, protective, non-greasy and easily  removable. 

• Release medicament readily at the site of application. 

 

 

 



ANTIOXIDANTS : 

• Oxygen is a highly reactive atom that is capable  of becoming part 
of potentially damaging  molecules commonly called “free 
radicals.” 
•Free radicals are capable of attacking the  healthy cells of the 

body, causing them to lose  their structure and function. To 
prevent this  an antioxidants are added. 

•E.g. Butylated hydroxy anisole,  

•Butylated  hydroxy toluene 

 



PERMEATION ENHANCERS 

Skin can act as a barrier. With the introduction  of various 

penetration enhancers, penetration  of the drug through the 

skin can be improved 

Oleic acid 

 



EMULSIFIER 

• An emulsifier (emulgent) is a substance that  stabilizes an 

emulsion by increasing its kinetic  stability. 

• - Must reduce surface tension for proper  emulsification. 

- Prevents coalescence. 

- Ability to increase the viscosity at low  concentration. 

 



HUMECTANT 

• A humectant is a hygroscopic substance, Humectants are used  to : 

• increase the solubility of the active ingredient  to elevate its skin penetration. 

• elevate the hydration of the skin. 

• BUFFERS: 

- Compatibility with skin. 

- Drug solubility. 

- Drug stability 

- E.g. sodium acetate, sodium citrate 

 

 



Antimicrobial preservatives 

 
•To inhibit the growth of contaminating microorganisms,  So require 

the addition of chemical antimicrobial preservatives to  the formulation 

•-E.G. para-hydroxybenzoates (parabens), phenols,  benzoic 

acid, sorbic acid, quaternary ammonium  salts and other 

compounds. 

 



Anatomy of skin 



The skin is very effective as a selective penetration barrier. The epidermis 

provides the major control element for drug penetration 
 

 STRUCTURE OF SKIN : 

• The skin has three main layers: the epidermis, dermis and hypodermis.  

• Epidermis is the outermost layer. It consists of:  

• (a) The basal layer (innermost) is one cell thick layer. Its cells divide 
constantly and the daughter cells are steadily pushed towards the surface.  

• (b) The prickle cell layer: The cells in this region are linked by tiny bridges or 
prickles.  

• (c) The granular layer: When they reach this region, the upwardly moving 
cells become granules and begin to synthesize the inert protein keratin.  

• (d) The horny layer (stratum corneum). This is the outermost layer and the 
cells are heavily keratinized and dead. The dead cells sloughs off gradually.  

 



 

•  Dermis is the middle and the main part of the skin. The dermis is 
made up of protein collagen and elastin.  

• Dermis contains the following structures:  

• (a) Blood vessels, lymphatics and nerves.  

• (b) Epidermal appendages e.g. hair follicles, sebaceous glands and 
sweat glands.  

•  Hypodermis, the innermost layer, consists of adipose tissues. It 
gives physical protection and thermal insulation to underlying 
structures  







• Low molecular weight molecules penetrate through stratum conium to some 

extent. 

• Particles of 3-10 µ penetrate through hair follicle and particles less than 3µ 

penetrate through stratum conium. 

•  Hair follicle route may be important for ions and large polar molecules. 

• Topically applied agents such as steroids, hexachlorophene, griseofulvin, 

sodium fusidate and fusidic acid may form a depot or reservoir by binding 

within the stratum corneum. 

• Once drug permeates through horny layer it readily enters living tissue and 

systemic circulation.  

• The average residence time of drug in dermis may be 1 min before it is 

washed away by blood. 

•  NSAIDS reach far down to muscles to form depots. 





• A. Factor associated with the skin  

• (a) Hydration of the horny layer  

 

• The hydration of keratinized cells is raised by covering the area with a moisture-
proof plastic film to prevent evaporation of perspiration. Hydration increases the 
drug penetration.  

• (b) Thickness of the horny layer  

 

• The horny layer is thickest on palms and soles and thinnest on the face; penetration 
rate increases with decreased thickness of horny layer.  

• (c) Skin condition  

 

• The permeability of the skin is affected by age, disease, climate and injury. For 
xample, absorption occurs rapidly in children and if the dermis is exposed by a 
wound or burn.  



B. Factors associated with the medicament  

(a) Solubility of the drug  

• Highly lipid soluble molecules enters through hair follicles. Moderately lipid soluble 
molecules penetrates directly across the horny layer.  

(b) Dissociation constant (pKa)  

• If a drug is ionized in the surrounding pH of the dermis then the penetration of the ionic 
species are restricted by electrostatic interactions. Degree of ionization depends on the pKa of 
the drug.  

• e.g. Methyl salicylate and methyl nicotinate penetrate much faster than salicylic acid and 
nicotinic acid respectively.  

(c) Particle size  

• Reducing the particle size increases the dissolution of a poorly soluble drug in suspension and 
thus increases the release rate from the vehicle.  

(d) Crystal structure  

• The metastable polymorph is much more soluble than its stable form, so the release of drug in 
metastable state is much more faster than stable form.  



• Drugs held firmly by the vehicle exhibit slow rate of release . 

• Drug held loosely by the vehicle shows faster rate of release.  

• The vehicles may enhance the penetration of a drug in one or more of the following 
ways:-  

a) By ensuring good contact with the surface of the body  

b) By increasing the degree of hydration of the stratum corneum  

c) By penetrating the epidermis  

• d) By directly altering the permeability of the skin  

Contact with body surface :- 

• Sticky bases such as soft paraffin, Paraffin ointment B.P.C., Simple ointment B.P. 
etc. adheres well to the skin but are difficult to apply evenly and remove completely.  

• Creams are easier to apply and remove. Oil in water (o/w) creams mix with sebum 
and are more suitable for weeping or wounded surface.  



Hydration of stratum corneum :- 

• An occlusive layer reduces evaporation of water from skin, increasing hydration of 

the horny layer and, therefore, promotes penetration of medicament.  

• e.g. hydrocarbons, wool fat and isopropyl myristate containing ointments produce 

occlusive films on the skin. Water in oil (o/w) type creams have some occlusive 

effects. 

Penetration of the epidermis :- 

• Bases miscible with the sebum penetrate into the regions of the skin in which sebum 

is found.  

• e.g. Woolfat (originating from sebaceous glands of sheep) penetrates into the skin.  

• Vegetable oils penetrate more slowly and liquid paraffin does not penetrate at all.  



1- Ointments 
 

• Ointments are semi-solid preparations meant for external application to 
the skin or mucous membrane. They usually contain a medicament or 
medicaments dissolved, suspended or emulsified in an ointment base.  
They may contain a suitable antimicrobial preservative. They are 
mainly used as: 

- Emollients 

- Protective 

- Therapeutic 

- Prophylactic purpose 

 

 



Classification of ointments 
Ointments may  be classified as follows:- 

1. According to their therapeutic properties based on penetration 

2. According to their therapeutic uses 

Ointment classified according to properties based on penetration:- 

Epidermic ointments 

• These ointments are intended to produce their action  on the surface of the skin and 

produce local effect, they are not absorbed. 

• They acts as protectives, local anti-infectives, antiseptics and parasiticides 

Endodermic ointments 

• These ointments are intended to release the  medicaments that penetrate into the skin. 
They are  partially absorbed and acts as emollients, stimulants  and local irritants. 

Diadermic ointments 

• These ointments are intended to release the  medicaments that pass through the skin and 

produce  systemic effects. 



 



 



 



 



 



 



• Following procedure used to get uniform ointment: 

1. Finely powder the solid medicaments 

2. Weigh the required quantity of an ointment base. Triturate the 

solid medicaments with a small amount of the base on an 

ointment slab with the help of a stainless steel ointment spatula 

until a homogenous product is formed. 

3. Add remaining quantities of the base until the medicaments are 

uniformly mixed with it. Incorporate any liquid ingredient if 

present.  









 



 



 



PASTES 

• Pastes are semi solid preparations intended for external application to the 
skin. These are generally thick and stiff. They do not melt at ordinary 
temperature and thus form a protective coating over the area where they are 
applied. 

• They are used mainly as antiseptic protective agent. 

Bases used for Pastes: 

1. Hydrocarbon bases 

2. Water miscible bases 

3. Water soluble bases 



• HYDROCARBON BASES:- 

Soft paraffins and liquid paraffins are commonly used for the preparation of pastes. 

• WATER MISCIBLE BASES:- 

Emulsifying ointment is used as a water miscible base for the preparation of pastes. 
Similarly glycerin is also used. 

• WATER SOLUBLE BASES:- 

Suitable combination of high and low molecular weight polyethylene glycols are mixed 
together to get product of desired consistency which soften or melt when applied to the 
skin. 

These bases are water soluble. 

Water soluble dental paste containing neomycin sulphate is prepared with macrogol 
base. 

 



METHOD OF PRERPARATION  

• Pastes are prepared by trituration and fusion method just 

like ointments. 

• The trituration method is used only in those cases where 

the base is liquid or semi-solid. 

• The fusion method is used when the base is semi-solid or 

solid in nature. 



EXAMPLE OF HYDROCARBON BASE 





2- creams: 
• Creams are homogeneous, semi-solid preparations  consisting of opaque emulsion ,contains 

lipophilic  emulsifying agent . Their consistency depend on the  type of emulsion, either 

water-in-oil (w/o) or oil-in –  water (o/w), and on the nature of the solids in the  internal 

phase. Creams are intended for the  application to the skin or certain mucous membranes  for: 

- Protective 

- Therapeutic 

- prophylactic purposes (Intended to prevent disease) 

 

 



Classification of creams 

• Creams containing microspheres 

• ( VIT. A CREAM … 200-250 micron) 

• Lamellar faced creams (Long lasting moisturising cream) 

• ( liquid paraffin in water emulsion ) 

• Cream containing liquid nanoparticles 

• (a w/o cream ) 

 

 



Preparation of creams 

• Steps 

- Preparation of oil phase :flack/powder  ingredient are dispersed in mineral 
oil or  silicone oil, heating may required for melting 

- Hydration of aqueous phase: emulsifiers,  stabilizer, thickener are 
dispersed in water,  heating may required for hydrating 

- Forming the emulsion: two phases are  blended under vigorous 

agitation 

- Dispersion of active ingredient 

 

 



































• Another Evaluation Parameters are: 

1. Viscosity 

2. Extrudability 

3. Globule size 

4. pH 

5. Spredability 

 



Viscosity : 

•  Viscosity can be measured using Brookfield viscometers is used for such 
formulations 

 Extrudability:  

•  A simple method was adopted for determination of extrudability in terms of 
weight in grams required to extrude a 0.5cm ribbon of gel in 10 seconds from 
the collapsible tube. 

 Globule size : 

•  This can be determined by microscopic study of the globules. 

•  Take a small quantity of formulation and dissolve it in a solvent. Take few 
droplets on slide and observed under microscope 

 



pH : 

•  The pH of semisolids were determined by digital pH meter . 

•  One gram of formulation was dissolved in 100ml of distilled water and stored 

at 4°C for two hours  

•  After 2 hours, take formulation and determine its pH 

 Spreadability:  

 A modified apparatus consisting of two glass slides containing formulation in 

between with the lower slide fixed to a wooden plate and the upper one attached 

to a balance by a hook was used to determine spreadability 

 


