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Introduction

Challenge in development of optimum oral solid dosage form in terms of

formulation design and bioavailability of new pharmaceutical products as

 40% of new drug candidates exhibit low solubility in water

 oral delivery of 50% of the drug compounds is hampered because of

the high lipophilicity of the drug itself



Introduction

 lipid solutions, emulsions and emulsion pre-concentrates, which can

be prepared as physically stable formulations suitable for

encapsulation of such poorly soluble drugs.

 use of surfactants, cyclodextrins, micronization, liquisolid techniques,

salt formation, pH change, nano size delivery, solid dispersions and

permeation enhancers

 Emulsion systems are associated with their own set of complexities,

including stability and manufacturing problems associated with their

commercial production.





Self-emulsifying drug delivery 

systems (SEDDS)

 improve the bioavailability of poorly water-soluble compounds. 

 SEDDS are isotropic mixtures of drug, lipids and surfactants, usually 

with one or more hydrophilic co.

 Upon mild agitation followed by dilution with aqueous media, these 

systems can form fine (oil in water) emulsion instantaneously. 

 The size of the droplet formed is between 100 and 300 nm



Self-emulsification

 is a term used to describe emulsification which occurs with little or no

input of energy .

 The process may be spontaneous or may require low levels of shear

 but will contrast with Conventional Emulsification which requires high

shear.

 SMDDS & SMEDDS form fine oil-in-water (o/w) emulsions or micro

emulsions (SMEDDS)upon mild agitation followed by dilution in aqueous

media, such as gastrointestinal (GI) fluids.

 The drug, therefore, remains in solution in the gut, avoiding the

dissolution step that frequently limits the absorption rate of hydrophobic

drugs from the crystalline state.



Self-micro Emulsifying Drug 

Delivery Systems (SMEDDS) 

 these are physically stable,

 easy to manufacture, 

 can be filled in soft gelatin capsules and 

 then will generate a drug containing micro-

emulsion with a large surface area upon 

dispersion in the gastrointestinal tract. 

 droplet size of less than 50 nm



INTRODUCTION



SEDDS Vs SMEDDS

SEDDS
 produce opaque emulsions

 with a droplet size 100 and 300 nm

 concentration of oil 40-80%

SMEDDS
 form transparent micro emulsions 

 with a droplet size of less than 50 nm

 concentration of oil is less than 20 %



Development of Ternary and 

Pseudo Ternary Phase Diagram



 is used to map the optimal composition range for three key excipients 

according to the resulting droplet size following self emulsification, 

stability upon dilution and viscosity. 

 Titration method is employed to construct phase diagram. 

Mixture of oil with surfactant is prepared at different ratios (e.g. 10:0, 

9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8, 1:9, 0:10) into different vials.

 A small amount of water in 5 % (w /w) increments is added into the 

vials. Following each water addition the mixture in vials is centrifuged 

for 2 to 3 minute and is incubated at 25 0 C or 48 hrs with gentle 

shaking.

Ternary and Pseudo Ternary Phase 

Diagram













self-emulsifying formulation 

depends

(1) physicochemical properties of the drug, such as pKa, polarity and 

solubility in various components 

(2) physicochemical nature of oily phase, surfactant and co-surfactant 

(3) the area of the self-emulsifying region as obtained in the phase 

diagram, 

(4) the ratio of the components, especially oil to surfactant ratio and

(5) the droplet size distribution of the resultant emulsion following self-

emulsification. 




