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BACKGROUND
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WHAT IS PHARMACEUTICS? 

The art and applied science of dosage form design.

Conversion of drug substance to pharmaceutical 
preparation .

particular pharmaceutical product containing active and 
inactive pharmaceutical ingredients formulated into the 
particular dosage form.
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TYPES OF 
NANOPARTICLES FOR  
DRUG DELIVERY
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-Nano-emulsions

-self-nanoemulsifying drug delivery system (SNEDDS)

- solid lipid nanoparticles

- lipid nanocapsules

- nanosuspension

- liposomes

- layersomes

- liquid crystalline nanoparticles

- lipid-drug conjugates

lipid based nanoparticles 
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POLYMER BASED NANOCARRIERS

-polymeric nanoparticles

- polymeric micelles

- polymer-drug conjugates

-Drug nanocrystals

-Dendrimers

- Carbon nanotubes

-Silica and silicon nanoparticles

- Nanogels and so on (Ratnam et al., 2009). 
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Types of some lipid and polymer nanoparticles (Hong Zhao et al., J. 

Mater. Chem. B, 2016,4, 4060.
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EXAMPLES OF VARIOUS NANO-ARCHITECTURES AVAILABLE FOR ORAL DRUG DELIVERY ( DESAI ET 
AL., 2012)
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DISADVANTAGES OF MOST NAN-DRUG DELIVERY 
SYSTEMS:

Disadvantages of liposomes:

Low solubility

Short half-life

Phospholipid may undergo oxidation and hydrolysis

Production cost is high.

Leakage and fusion of encapsulated drug molecules.

Fewer stability.
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Disadvantages of polymeric nanoparticles:

The technique is not suitable to all drugs.

Post preparative steps, such as purification and preservation, incomplete or 
discontinuous film.

Inadequate stability of certain active components.
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Disadvantages of nano-emulsion

1. Nanoemulsions show poor drug loading capacity.

2. Show drug expulsion during storage.

3. Relatively high water content of the dispersion (70-99.0%) is observed in nano-
emulsion.
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Disadvantages of solid lipid nanoparticles

1. Limitation in drug loading capacity.

2. Drug expulsion during storage.

3. High water content of aqueous SLN dispersions (70–95%).
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INCORPORATION OF ACTIVE INGREDIENT IN 
NANOPARTICLES
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METHODS OF PREPARATION

Cold and hot 
homogenization 
methods

1

Spray drying 
methods

2

Ultrasonic 
methods

3

Simple methods 
for ease of 
scale up 

4
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EXAMPLES OF 
PUBLISHED WORK
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SNEEDS AND SSNEEDS

SNEEDs are isotropic mixtures of oil, surfactant, co-
surfactant and the drug that form fine oil-in-water 
(o/w) nanoemulsion when introduced into aqueous 
phases under gentle agitation.
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LIMITATIONS OF SELF-NANOEMULSIFYING 
DRUG DELIVERY SYSTEMS

high production cost, incompatibility 
problems with capsule shell , low drug 
portability and stability, drug 
leakage and precipitation, low drug 
loading, few choices of dosage forms 
and irreversible drugs/excipients 
precipitation. 
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S-SNEDDS

This drug delivery system combines the advantages 
of liquid SNEDDS with those of a solid dosage form 
and overcomes the limitations associated with liquid 
formulations

The resulting powder may then be filled directly into 
hard gelatin capsules or mixed with suitable 
excipients before compression into tablets.
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NOVEL SOLID SELF-NANOEMULSIFYING DRUG 
DELIVERY

SYSTEM (S-SNEDDS) FOR ORAL DELIVERY OF 
OLMESARTAN MEDOXOMIL:

DESIGN, FORMULATION, PHARMACOKINETIC
AND BIOAVAILABILITY EVALUATION
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AIM OF STUDY

Study aimed towards the development of S-
SNEDDS of OLM by a spray drying technique using 
Aerosil 200 as solid carrier
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Preparation and Evaluation of OLM S-SNEDDS

Buchi Mini Spray Dryer 
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PHARMACOKINETIC STUDY  
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PREPARATION AND EVALUATION OF  
OLM S-SNEDDS

Two optimized SNEDDS formulae were selected to be 
converted into S-SNEDDS.
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MICROMERITIC
PROPERTIES FOR OLM

Formula F3 F4

Angle of Repose 27.64°±1.03 22.79°±2.22

Bulk Density (g/ml) 0.49±0.02 0.51±0.03

Tapped Density (g/ml) 0.59±0.02 0.54±0.01

Carr’s index (%) 14.32±1.72 12.41±0.95

Hausner’s ratio 1.22±0.10 1.08±0.08



2. SCANNING ELECTRON MICROSCOPY (SEM)

OLM                 Aerosil 200
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OLM (F3)                       OLM (F4)
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DSC thermograms of 

(A)pure OLM 

(B) Aerosil 200 

(C) physical mixture of OLM 

and Aerosil 200 

(D) OLM S-SNEDDS formula 

(F3)
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FTIR spectra of 

(A)Pure OLM 

(B) Aerosil 200 

(C) Physical mixture of OLM 

and Aerosil 200 

(D) OLM S-SNEDDS formula 

(F3)



COMPARISON STUDY OF IN VITRO RELEASE PROFILES OF OLM SNEDDS FORM ULAE 
AND S-SNEDDS

FORMULAE (F3 & F4).
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Pure Drug

Plasma concentration-time profiles of OLM after oral administration 

of optimized S-SNEDDS formula (F3), Marketed product and pure 

drug in rats (n=6)
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PHARMACOKINETIC PARAMETERS OF OLM AFTER ORAL 
ADMINISTRATION OF OPTIMIZED S-SNEDDS

FORMULA (F3), MARKETED PRODUCT AND PURE DRUG IN 
RATS.
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The relative bioavailability of OLM in S-SNEDDS

formula was about 1.44 fold compared with 

marketed product. 
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Conclusion
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SNEDDS are promising carriers for the oral 
delivery of OLM.

S-SNEDDS can be considered as novel and 
commercially feasible alternative to current 
marketed  OLM.

Finally, the oral delivery of hydrophobic 
drugs can be made possible by S-SNEDDS.
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