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Particle size and the lifetime of a drug

Particle size influence

• mixing (content uniformity for potent drugs, 
segregation)

• powder flow

• tabletability

• Bulk volume

• drug release into solution 

– (e.g. griseofulvin, tolbutamide, spironolactone, 
indomethacin and nifidipine) 

– Nitrofurantoin optimal particle size is 150 µm
– ** practically insoluble in water
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Particle size and the lifetime of a drug

Particle size influence

• The properties and behavior of various
dosage forms:

– suspensions: sedimentation rate, texture,
taste, rheology

– parenteral suspensions: syringeability,
injectability and sustained release.

– ophthalmic suspensions: irritation of the eye
surface (small particle size is used)

– inhalation aerosols: The position and
retention of particles in the
bronchopulmonary tract

– topical formulation: grittiness (powder must
be impalpable) 3

Particle size and the lifetime of a drug
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Effect of particle size on dissolution rate
Noyes &Whitney equation:

dM/dt: rate of dissolution

(Change of the dissolved amount with time) 

CS is the solubility of solute

C is the concentration of solute at time, t

Cs-C =concentration gradient

D is the diffusion coefficient of the solute in 
solution, 

S is the surface area of the exposed solid 
inversely proportional to particle size

h is the thickness of the diffusion layer.
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Particle size
• When determining the size of large solid usually we 

need to measure at least three dimensions.

• When determining the size of regular particles like 
spheres or cubes, it is possible to describe the size 
using one dimension (diameter or length).

• If the particles are mono-sized (have the same size) 
then it is possible to describe the particle size by 
measuring one particle.
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Particle size

• However powders generally are composed of 
particles that are:

– irregular in shape 

– with different sizes

– Are very small in size to allow measuring of dimensions

• In order to give good representation the size of 
relatively large number of particles should be 
determined.
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Particle size

• For these reasons it is impractical to measure more 
than one dimension.

• For this reason, solids are considered to 
approximate to a sphere, which can then be 
characterized by determining its diameter.

• This is an approximate representation of the 
particle size and is referred to as equivalent 
diameter of the particle.
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Equivalent diameters
Projected perimeter diameter 

(dp)

• The diameter of a circle that 
has the same perimeter as the 
projected image of the 
particle.

Projected area diameter (da)

• The diameter of a circle that 
has the same area as the 
projected image of the 
particle.
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Equivalent diameters

Feret's diameter (dF)

• The mean distance 

between two parallel 

tangents to the projected 

particle perimeter 

Martins diameter (dM)

• The mean length of the 

chord separating the 

projected particle into two 

equal areas.
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