
 
 

Physicochemical principles of pharmacy 

 

Subject: Physicochemical principles of pharmacy 

Code number: 1213171 

Credit hours: 3 hours 

Course designation: Essential course  

Department: Pharmaceutics and Pharmaceutical Technology 

 

 
o Course policies:  
o Student should adhere to the student manual book for university regulation 

and rules related to attendance, absenteeism, scores, examinations, cheating, 

and university calendar. 

o Exams dates are not subject to change in normal situations  

o Assignment will be submitted within the appointed due dates, any late 

submission will not be accepted. Each assignment should be referenced in a 

correct way, hand written and a matter of presentation randomly. 

o Students who are absent from the exam are able to made up the exam 

according to the university regulations with a subtraction of 5 marks out of the 

total exam mark. 

o Attendance will be recorded at the end of the lectures on daily base and will be 

submitted to the deanship of the faulty on weekly bases for following up. 

(Each three latencies will be considered as one absent day). 

o Cell phones are not allowed in the class, any student whose cell phone rings 

must leave the class immediately. 

 

Course outline: 
 

Topics to be Covered 
Week 

No. 

Atomic and molecular structure 

- Electrons/protons/neutrons 

- Atomic number/mass number 

- Oxidation/Reduction 

- Electronegativity 

- Covalent, Ionic, Metallic bonds 

- Water chemistry and properties (specific 

heat/density/heat of vaporization/solvent properties) 

- Acids/Bases 

1.  

Intermolecular forces 

- Van der Waals (dipole- dipole/dipole-induced 

dipole/induced dipole-induced dipole) 

2.  



 
 

- Ion-dipole interactions 

- Ion-induced dipole interactions 

- Hydrogen bonds 

States of matter (gas) 

- Pressure units 

- Gas laws 

- Ideal versus real gases 

- Kinetic molecular theory 

3.  

States of matter (solid amorphous and crystalline 

states/polymorphism) 

- Solvates/hydrates 

- Melting point/heat of fusion 

4.  

States of matter (liquids) 

- Liquefication of gases 

- Vapor pressure/ heat of vaporization 

- Ideal solution 

- Boiling points 

- Aerosol behavior 

5.  

Solutions and their properties 

- Solution/solvent/solute 

- saturated/ unsaturated/supersaturated solutions 

6.  

Buffers and buffered isotonic solutions/Ionic 

equilibria 

- Ionization of water 

- pH scale 

- Henderson Hasselbach equation 

- Buffer systems 

- pH partition theory 

7.  

Physical properties of drug molecules (dielectric 

constant, dipole, refractive index, polarization) 
8.  

Solubility 1 

- Solubility versus dissolution 

- Thermodynamic energy changes 

9.  

Solubility 2 

- Classification of solvents (polar/non polar/semipolar) 

- Determination of solubility 

- Phase solubility analysis 

- Solubility expressions (quantitative/qualitative) 

10.  

Factors affecting solubility 

- Temperature 

- Molecular structure 

- Solvents/cosolvents 

- Crystal characteristics 

- Particle size 

11.  



 
 

- Surfactant 

Dissolution rate and Noyes Whitney equation 

Colligative properties 

- Vapor pressure lowering 

- Boiling point elevation 

- Freezing point depression 

- Osmolarity and tonicity adjustment 

12.  

Electrolytes and non electrolytes 

- Salting in/Salting out 

- Common ion effect 

13.  

Radioactivity 1 

- Isotopes/half life 
14.  

Radioactivity 2 

- Radioactivity units 

- Calculation of the rate of decay 

15.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 


