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TOPIC 1 : Ideal Solubility Parameters & Influencing Factors
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Ideal Solubility Parameters:
Definition and Drug
Solubility Importance
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Hildebrand and Hansen Solubility Parameters
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Parameter | Compone | Application | Calculation

Definitions ents Methods
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Cohesive Energy Density & Solubility Parameter Equation
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o: solubility
parameter

E: cohesive energy

E: cohesive energy
V: molar volume

o |
V: molar volume ‘
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Concept of Ideal Solubility > Ju
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Like Dissolves Like: Ideal
Solubility Concept Diagram

Polar Solvent Non-Polar Solvent
(Water) (Hexane)
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Solvation: Enthalpy, Entropy, Temperature Balance

06-11-2025

Solvation Process: Enthalpy, Entropy,
and Temperature Balance

Enthalpy Temperature
Change

AS (Entropy
Change)

AH (Enthalpy
Change)

AG = AH-TAS

T (Temperature)

Favorable Unfavorable
Solvation Solvation
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Association: Definition and Ion Pair Types
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lon Pairs Hydrogen Van der
Bonds Wals

Forces
Example: Example: Example:
Sodium and chloride Water molecules Non-polar drug
ions in solution forming hydrogen molecules interacting

bonds
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Key Factors Influencing Solvation and
Molecular Association in Drug Solubility
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Particle Size Effect on Drug Solubility
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Surface
Area

Large Particle Small Particle
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Molecular Size and Structure Effects
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Temperature and Pressure Impact on Solubility
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Solubiity (mg/mL)

Solubiity (mg/mL)

Temperature (°C) Pressure (atm)
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Role of pH and loniz
zation on Drug Solubility

Step 1 Step 2

pH of lonization
Solution State

,

Acidic Acidic Drug:
(PH < 7) lonizes to
H* + A~

o

Basic Drug:
lonizes to B*
+ OH~

Step 3

Solubility
Effect

O

Unionized
(non-polar) = Low
Solubility

O

lonized
(polar) = High
Solubility
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Class I: Class II: Class llI: Class IV:
High Solubility, Low Solubility, High Solubility, Low Solubility,
High Permeability High Permeability Low Permeability Low Permeability

Solubility: >85% <Solubility: <85% Solubility: >85% Solubility: <85%
dose dissolved dose dissolved dose dissolved dose dissolved

Permeability: Permeability: Permeability: Permeability:
>90% absorption ~ >90% absorption =~ <90% absorption ~ <90% absorption
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Amoxicillin, Ibuprofen, Cimetidine, Furosemide,
Metoprolol Griseofulvin Ranitidine Ketoconazole
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ASSESMENTS

1.Explain how concentration gradient drives the diffusion process in

biological systems and give an example related to drug absorption.
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Explain how concentration gradient drives the diffusion process in biological systems and give an S SnSgroUpe. com

example related to drug absorption.

1. High
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O
2. Molecules > ®
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Example: Drug absorption
from intestine to blood
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2.Describe the role of diffusion in nutrient transport across cell

membranes and why it is vital for cellular function.
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Describe the role of diffusion in nutrient transport across cell membranes and why it is "o
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vital for cellular function.

e Diffusion allows nutrients to passively move from areas of high concentration outside
the cell to lower concentration inside, without energy use.

e This process helps cells take in essential molecules like oxygen and glucose while
removing waste.

e [t is vital because it supports cell metabolism and maintains balance in the cell
environment.
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