E-Course Syllabus Outline
                                                 المنهج الدراسي
مقرر: التحليل الصيدلى الآلى والتطبيقى (1)                            كود المقرر:  

أستاذ المادة : أعضاء هيئة تدريس قسم الكيمياء التحليلية الصيدلية,

كلية الصيدلة, جامعة أسيوط.
عنهم: أ. د. ميشيل ايليا القمص دانيال الأستاذ المتفرغ  بالقسم
	1.Instructor Information

	Name:
	Prof. Dr. Michael Elia El-Kommos

	Email:
	elkommos@aun.edu.eg

	Office location
	Assiut University/ Faculty of Pharmacy

	Office hours
	8 am: 4 pm

	Biography
	Name: Michael Elia El-Kommos 
Date and Place of Birth: September 28th 1947,   Mallawy, Minia, Egypt.

Affiliation: Professor Emeritus of Pharmaceutical Analytical Chemistry.
Nationality: Egyptian

Marital Status: Married (2 children)
Current Address: Pharmaceutical Analytical Chemistry Department, Faculty of Pharmacy, Assiut University, Assiut 71516.

Tel. +20882411520  and +20882411254 (Office) 

Tel. +20882321223 (Home), 0127402399(Mobile)
E-mail: elkommos@aun.edu.eg 
2. Academic Qualifications:

1969  B.Sc. in pharmacy and pharmaceutical sciences,   Faculty of Pharmacy, Assiut University, Egypt.
1974  M.Sc. on “Spectral analysis of certain polyhalogenated compounds of pharmaceutical importance”  ,Pharmaceutical  Chemistry Department, Faculty of Pharmacy, Assiut University, Assiut. 

1979   Ph. D. on “Physico-chemical analysis of flavonoids and pectins” , Pharmaceutical  Chemistry Department, Faculty of Pharmacy, Assiut University, Assiut, Egypt.


	2. Course Information

	Course Title
	Instrumental and applied pharmaceutical analysis [1]

	Course Code
	

	Course Language
	English Language

	Target Program
	Pharmacy Program, Analytical Chemistry.

	Course Description
	At the end of this course, the students should be able to:
1- State the main theory, advantages and disadvantages of electrochemical and spectral methods of analysis.
2- Describe and explain the basic components of potentiometer, conductometer, polarograph, spectrophotometer, spectrofluorimeter, atomic absorption and flame emission spectrometers.
3- Carry out different measurements on electrochemical and spectral analyzers.
4- Select the appropriate analytical technique and instrument for a given pharmaceutical compound or mixture of compounds taking into consideration the nature and stability of compounds as well as economical and environmental factors.
5- Participate and function in any analytical group using instrumentation. 

	Course Duration
	 Yearly             Term # 1     


	Location
	Assiut University- Faculty of Pharmacy, Pharmaceutical Analytical Chemistry Department.


	3. Course Mode

	Select Course Mode
	Blended (F2F + online)              Web-Based




	4. Course Goals

	Course Goals 
	1-This course is designed to be an integrative course on the basic principles of instrumental analysis focusing on electrochemical and spectral methods.
2- The purpose of this course is to give the student insight into instrumentation and manipulation of electrochemical (potentiometry, conductometry and poarography) and spectral (spectrophotometry, spectrofluorimetry,  atomic absorption, flame emission, atomic emission and atomic fluorescence spectrometry) methds.
3- Interpretation of physical parameters measured as well as quantitative  treatment of obtained data.     


	5. Course Requisites

	Requirements
	Pre requisites:
Success in first year pharmacy.


	6. Course Materials

	Text Books
	-F.W. Fifield and D. Kealey, "Principles and Practice of Analytical Chemistry", Blackwell Science, London, 2000. 
-Gary D. Christian, Analytical Chemistry, 5th Ed.,John Wiley & Sons, N.Y., 1994.

-D. A. Skoog, F.J. Holler, T.A. Nieman," Principles of Instrumental Analysis", 6th Ed., Thomson Brooks/Cole, Canada, 2007.

	CDs


	

	Others


	


	7. Technical Requirements

	Technical Informations
	

	Technical support
	


	8.Policies

	Attendance 
	

	Academic Honesty
             Plagiarism

             Cheating
	· Students are expected to be regular and punctual in class attendance. Attendance of more than 75% of lectures and classes is a condition for attending final exam.
· Absence during exam and quizzes without prior approval will result in a zero. There will be no make-ups of examinations for unexcused absence.
Any form of academic dishonesty will not be tolerated.  Minimum penalty of cheating is zero on the exams and the maximum penalty is failure in the class.

	Privacy
	The copy rights are owned by the staff members of the department.

	Student Ownership
	

	Late Work Policy
	

	Special Needs
	

	9. Course Content

	Chapter 1

Electrochemical
Methods of Analysis 
	Units
	Introduction to instrumental analysis

Classification of instrumental analysis

Common units in electrochemistry
Electrochemical cells

Electrogravimetric analysis

Potentiometry :
Theory
Electrode potential and standard electrode potential

Reference electrodes :

1. Standard hydrogen electrode

2. Calomel electrode

3. Silver/ silver chloride electrode
Indicator electrodes :

1. Glass electrode

2. Combination electrodes

3. Selective electrodes

Applications of potentiometry

Location of end point in potentiometry

Types of potentiometric titrations

Conductometry :
Conductance

Factors affecting conductance
Specific conductance

Equivalent conductance

Coductometer

Applications of conductometry

Examples of conductometric titrations

Polarography :
Theory

Polarograph

Advantages and disadvantages of DME

Polarogram

Factors affecting electrode reaction rate and current

Applications of polarography

Scope of polarographic analysis in pharmacy

Stripping voltammetry

Cyclic voltammetry


	
	Activities
	Potentiometric titration of weak acid with a strong base
Potentiometric determination of ammonium iron(II) sulphate

Conductometric titration of strong acid with strong base

Conductometric titration of a mixture of weak acid and strong acid with weak base

Construction of a polarogram of Cd2+
Problem on polarographic determination of Pb2+


	
	Assessment
	Evaluation of the obtained results of the experiments.

	Chapter 2
Spectrophotometry
	Units

	Light and radiation
Electromagnetic spectrum

Interaction of photons with matter

Types of electronic transitions

Important terms

Absorption characteristics of chromophores

Effect of pH on absorption spectra

Effect of solvent on absorption spectra

Quantitative spectrophotometry

Laws of light absorption 

Deviations from Beer – Lambert Law

Instrumentation

Applications of spectrophotometry

Qualitative analysis

Quantitative analysis:

1. Analysis of inorganics

2. Analysis of organic compounds

Determination of equilibrium constants

Spectrophotometric titrations

 

	
	Activities 
	Determination of copper via ammine complex formation using standard series method
Absorption spectrum of KMnO4
Effect of pH on absorption curve of sulphanilamide

Effect of pH on absorption curve of thymol blue

Determination of molar ratio of iron(III) – thiocynate complex

Determination of pKa of methyl orange



	
	Assessment 
	Evaluation of the obtained results of the experiments.

	Chapter 3
Spectrofluorometry
	Units

	Principles of fluorescence
Characteristics of fluorescence

Phosphorescence and its characteristics

Factors affecting fluorescence intensity

Chemical structure and fluorescence

Fluorescence quenching
Inner filter effect

Practical considerations in fluorometry

Concentration and fluorescence intensity

Applications

Modifications to induce fluorescence

Reagents for fluorometric analysis

	
	Activities
	Fluorometric determination of quinine sulphate
Fluorometric determination of iodide by quenching of quinine fluorescence
Comparison between phenolphthalein, eosin and fluorescein fluorescence

Comparison between native fluorescence of cyclohexane, benzene, benzoic acid, naphthalene and anthracene


	
	Assessment
	Evaluation of the obtained results of the experiments.

	Chapter 4
         Atomic
    Spectrometry
	Units
	Molecular absorption spectra
Atomic absorption spectra

Applications of atomic spectrometry

Theory

Comparison of instruments

Flame emission spectrometry :

Principle

Sources of exciting radiations

Instrument components

Factors affecting flame emission intensity

Properties of ideal solvent for flame emission spectrometry

Nebulizer – burner system

Non – flame atomizers

Practical considerations

Applications in pharmaceutical analysis

Atomic absorption spectrometry :

Instrument components

Quantification

Factors affecting free atom concentration
Interferences

Advantages and disadvantages of atomic absorption spectrometry

Atomic emission spectrometry :
Advantages and disadvantages

Spectrography, its advantages and disadvantages

Equipment

Applications of emission spectrography

Advantages of plasma excitation source
Applications of atomic emission spectrometry

Atomic fluorescence :

Principle 

Equipment

Types of atomic fluorescence

Analysis with atomic fluorescence spectrometry


	
	Activities
	Determination of NaCl – KCl mixture by flame emission spectrometry
Sketching a block diagram of atomic absorption spectrometer


	
	Assessment 
	Evaluation of the obtained results of the experiments.

	

	

	10 Assessment Chart

	Assignments
	Weight%

	Final term  examination
	46.7 %

	Mid Term Exam
	10 %

	Oral examination 
	13.3 %

	Practical Exam
Semester work
	20 %
10 %

	Total
	100%


	11. Grading System 

	Excellent 
	From 85 % To 100%

	Very  Good 
	From 75 % to < 85 %

	Good
	From 65 % to < 75 %

	Pass 
	From 60 % To<65%

	Fail (Bad)
	From 30 % To < 60%

	Fail (very Bad )
	From 0 % To <30%


	Time Table

	Weeks
	Units
	Activities
	Duration
	Mode

	Week 1


	I.ELECTROCHEMICAL METHODS OF ANALYSIS :

Introduction to instrumental analysis

Classification of instrumental analysis

Common units in electrochemistry

Electrochemical cells

Electrogravimetric analysis

Potentiometry :
Theory
Electrode potential and standard electrode potential

Reference electrodes :

1. Standard hydrogen electrode

2. Calomel electrode

3. Silver/ silver chloride electrode

	Introduction and handling of instruments.
	2 hr (lecture) + 3 hr (practical)
	Lectures, practical and lab sessions. 

	Week 2


	Indicator electrodes :

1. Glass electrode

2. Combination electrodes

3. Selective electrodes

Applications of potentiometry

Location of end point in potentiometry

Types of potentiometric titrations


	Potentiometric titration of weak acid with strong base
Potentiometric determination of ammonium iron(II) sulphate


	2 hr (lecture) + 3 hr (practical
	Lectures, practical and lab sessions

	Week 3


	Conductometry :
Conductance

Factors affecting conductance

Specific conductance

Equivalent conductance

Coductometer

Applications of conductometry

Examples of conductometric titrations


	Coductometric titration of strong acid with strong base
Conductometric titration of a mixture of weak acid & strong acid 

With weak base
	2 hr (lecture) + 3 hr (practical
	Lectures, practical and lab sessions

	Week 4


	Polarography :
Theory

Polarograph

Advantages and disadvantages of DME

Polarogram

Factors affecting electrode reaction rate and current


	Construction of polarogram of Cd2+
Problem on polarographic determination of Pb2+

	2 hr (lecture) + 3 hr (practical
	Lectures, practical and lab sessions

	Week 5


	Applications of polarography

Scope of polarographic analysis in pharmacy

Stripping voltammetry

Cyclic voltammetry
II. SPECTROPHOTOMETRY:
Light and radiation

Electromagnetic spectrum

Interaction of photons with matter

Types of electronic transitions


	Determination of copper via ammine complex formation using standard series method

Absorption spectrum of KMnO4

	2 hr (lecture) + 3 hr (practical
	Lectures, practical and lab sessions

	Week 6


	Important terms of spectrophotometry

Absorption characteristics of chromophores

Effect of pH on absorption spectra

Effect of solvent on absorption spectra


	Effect of pH on absorption curve of sulphanilamide

Effect of pH on absorption curve of thymol blue

	2 hr (lecture) + 3 hr (practical
	Lectures, practical and lab sessions

	Week 7


	Quantitative spectrophotometry

Laws of light absorption 

Deviations from Beer – Lambert Law

Instrumentation


	Determination of molar ratio of iron(III) – thiocynate complex

Determination of pKa of methyl orange


	2 hr (lecture) + 3 hr (practical
	Lectures, practical and lab sessions

	Week 8


	Applications of spectrophotometry

Qualitative analysis

Quantitative analysis:

1. Analysis of inorganics

2. Analysis of organic compounds


	Revision on spectrophotometry

	2 hr (lecture) + 3 hr (practical
	Lectures, practical and lab sessions

	Week 9


	Determination of equilibrium constants

Spectrophotometric titrations

III. SPECTROFLUOROMETRY :
Principles of fluorescence
Characteristics of fluorescence

Phosphorescence and its characteristics

Factors affecting fluorescence intensity

Chemical structure and fluorescence

Fluorescence quenching

Inner filter effect


	Fluorometric determination of quinine sulphate
Fluorometric determination of iodide by quenching of quinine fluorescence


	2 hr (lecture) + 3 hr (practical
	Lectures, practical and lab sessions

	Week 10


	Practical considerations in fluorometry

Concentration and fluorescence intensity

Applications

Modifications to induce fluorescence

Reagents for fluorometric analysis
IV. ATOMIC SPECTROMETRY :
Molecular absorption spectra

Atomic absorption spectra

Applications of atomic spectrometry

Theory

Comparison of instruments


	Comparison between phenolphthalein, eosin and fluorescein fluorescence

Comparison between native fluorescence of cyclohexane, benzene, benzoic acid, naphthalene and anthracene

	 2 hr (lecture) + 3 hr (practical
	Lectures, practical and lab sessions


	   Week
      11


	Flame emission spectrometry :

Principle

Sources of exciting radiations

Instrument components

Factors affecting flame emission intensity

Properties of ideal solvent for flame emission spectrometry

Nebulizer – burner system

Non – flame atomizers

Practical considerations

Applications in pharmaceutical analysis
Midyear Periodical Exam 
	Determination of NaCl – KCl mixture by flame emission spectrometry

Sketching a block diagram of atomic absorption spectrometer

	
	

	Week 12


	Atomic absorption spectrometry :

Instrument components

Quantification

Factors affecting free atom concentration

Interferences

Advantages and disadvantages of atomic absorption spectrometry


	Revision on electrochemistry, spectrophotometry, spectrofluorometry & atomic spectrometry
	2 hr (lecture) + 3 hr (practical
	Lectures, practical and lab sessions

	Week 13


	Atomic emission spectrometry :
Advantages and disadvantages

Spectrography, its advantages and disadvantages

Equipment

Applications of emission spectrography

Advantages of plasma excitation source

Applications of atomic emission spectrometry

Atomic fluorescence :

Principle 

Equipment

Types of atomic fluorescence

Analysis with atomic fluorescence spectrometry

	Practical Exam
	2 hr (lecture) + 3 hr (practical
	Lectures, practical and lab sessions
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