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Study of Consolidation Parameters

Diffusion Parameters

Meaning / Definition of Diffusion

e Diffusion is the movement of drug molecules from a region of higher concentration to a region
of lower concentration through a medium.
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e Inpharmaceutical dosage forms, diffusion occurs when a drug moves from the dosage form
(tablet, capsule, ointment, etc.) into surrounding biological fluids.

e Diffusionis animportant mechanism for drug release and drug absorption in the body.

Diffusion in Pharmaceutical Systems

« Diffusion occurs in several pharmaceutical processes, such as:
o Drugrelease from tablets or capsules
o Drug movement through biological membranes
Drug transportin gels, creams, and polymer matrices
Drug release from controlled-release dosage forms

The rate of diffusion depends on factors such as concentration gradient, temperature,
properties of the drug, and the nature of the medium.

Importance of Diffusion in Drug Release
« Diffusion plays a major role in pharmaceutical formulations because it:
o Determines the rate at which the drug leaves the dosage form.

o Influences drug absorption in the body.
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o Helpsindesigning controlled-release drug delivery systems.

o Assistsin evaluating tablet performance.

Diffusion Parameters

Diffusion parameters are variables that describe and control the rate and extent of drug diffusion.

o Diffusion
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1. Diffusion Coefficient (D)

> The diffusion coefficient represents the rate at which drug molecules diffuse through a
medium.

> Iltdependson:
o Molecular size of the drug
o Temperature
o Viscosity of the medium
o Nature of the diffusion barrier

> Small molecules usually diffuse faster than large molecules.

2. Concentration Gradient
> Diffusion occurs due to a difference in concentration between two regions.

» The greater the concentration difference, the faster the diffusion rate.

3. Surface Area of Diffusion

> Larger surface area allows more drug molecules to diffuse simultaneously.

> Increased surface area increases the diffusion rate.

4. Thickness of Diffusion Layer

> Diffusion occurs through a diffusion boundary layer.
> Effects:
o Thicker layer > slower diffusion

o Thinner layer > faster diffusion

Fick’s Law of Diffusion
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e Drug diffusion generally follows Fick’s First Law of Diffusion.
e It states that:

o The rate of diffusion is proportional to the concentration gradient across a membrane or
medium.

¢ Mathematically:

o Proportional Form

DXxXAX(C,—Cy)
T

Rate of Diffusion «

o Equation Form (Fick’s Law)

T

Rate of Diffusion =

e Where:
o D = Diffusion coefficient
A =Surface area
AC = Concentration difference
o h=Thickness of diffusion layer

e This law explains how drug molecules move from the dosage form into surrounding fluids.

Importance of Diffusion/Parameters

o Diffusion parameters helpin:
o Understanding drug release mechanisms.
o Designing controlled-release formulations.
Predicting drug absorption behavior.

Evaluating tablet and dosage form performance.

Dissolution Parameters

Definition / Meaning of Dissolution

e Dissolution is the process by which a solid drug substance dissolves in a liquid medium to
form a solution.

In pharmaceutical dosage forms such as tablets, dissolution determines how quickly the drug
becomes available for absorption in the body.

Since only dissolved drugs can be absorbed into the bloodstream, dissolution is a critical step
in drug action.
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Importance of Dissolution
o Dissolution is important because it:
o Determines the rate and extent of drug absorption.
o Helpsevaluate drug release from dosage forms.
o Isused as aquality controltest in pharmaceutical industries.

o Helps ensure consistent therapeutic effect of medicines.

Noyes-Whitney Equation

¢ Therate of dissolution is explained by the Noyes—Whitney equation.

dC DA

E_T(CS_C)

dc . .
T Rate of dissolution

D= Diffusion coefficient of the drug
A= Surface area of the drug particles
h=Thickness of the diffusion layer
o (4= Saturation solubility of the drug
o (=Concentration of drug in the bulk solution attime t

e This equation explains that the dissolution rate increases with larger surface area and concentration
gradient and decreases with thicker diffusion layer.
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o It states that the dissolution rate depends on:
o Surface area of drug particles
o Concentration gradient
o Thickness of diffusion layer
o Diffusion coefficient

e This equation explains how solid drug particles dissolve into surrounding fluid.

Important Dissolution Parameters

1. Dissolution Rate

> The speed at which a drug dissolves in the dissolution medium.
> Factors affecting dissolution rate include:
o Particle size
o Surface area
o Drug solubility
o Agitation of the dissolution medium
o Temperature
2. Surface Area
> Smaller particles have larger surface area.

> Larger surface area increases the dissolution rate.

3. Diffusion Layer Thickness

> The diffusion layer is the thin liquid layer surrounding the drug particle.
> Effects:
o Thindiffusion layer > faster dissolution

o Thick diffusion layer > slower dissolution

4. Solubility

> Solubility refers to the ability of a drug to dissolve in a solvent.

> Drugs with higher solubility dissolve faster.

Pharmacokinetic Parameters

Definition / Meaning of Pharmacokinetics

e Pharmacokinetics is the study of how a drug moves through the body over time after
administration.
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