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FACULTY OF PHARMACY
Discipline:
Pharmaceutical analysis
Type, according to UNR:
Obligatory
Educational level:
Master Degree /M/
Educational mode:
Lectures and practical classes.
Duration:
2 semesters
Total study hours:
90 hours lectures, 120 hours seminars and practical work
Training methods:
lectures, presentations, discussions, seminars, laboratory work
Ongoing evaluation:
tests, discussions, oral examinations, colloquia.

Examination:
Yes /written, oral/.
State Examination:
Yes.
Leading lecturer:
Habilitated lecturer with PhD degree in Pharmaceutical Chemistry
Department:
Pharmacognosy and pharmaceutical chemistry

ANNOTATION

In this course students will be exposed to advance knowledge on modern techniques and
instrumental analysis, quality assurance and quality control of drugs. Teaching of theory and
2

applications is through lectures and seminars. To supplement the lectures there is a programme
of laboratory classes. The laboratory work is carried out in our teaching laboratories which are
equipped with advances analytical instruments, such as HPLC, UV-VIS spectrophotometer,
Infrared Spectrophotometer and others. Students will gain key skills in the area of
pharmaceutical analysis: evaluation and interpretation of data, application of analytical
techniques.

AIMS
Theoretical understanding, a strong background in the theory of analytical techniques used in
quality assurance of drugs, practical experience.
RESULTS

After successfully completing the course of Pharmaceutical analysis the students will have
theoretical and practical knowledges about analytical methods used for quality assurance of
drugs. Students will be able to analyse scientific literature, to evaluate applicability of published
methods for solving particular theoretical and practical tasks.

CURRICULUM

Exams

Hours/
Semesters

Hours

Discipline

Semester
Pharmaceutical
analysis

Seminars Lectures

VIII

55

90

Practical
work
65

VІІ

VІІІ

45/60 45/60

PROGRAMME OF THE LECTURE COURSE
ІV course , VІІ semester

№

TOPIC

DURATION

3

1.

Introduction to Pharmaceutical analysis.

3 hours

2.

Quality assurance of drugs. GMP and GLP regulations.
Pharmacopeia.

3 hours

3.

Chromatographic theory. High-performance liquid
chromatography (HPLC).

3 hours

4.

Gas chromatography, Thin layer chromatography. Applications.

3 hours

5.

Ultraviolet and visible spectrophotometry. Applications.

3 hours

6.

Infrared spectrophotometry.

3 hours

7.

Mass spectrometry,Atomic absorption spectrophotometry
(AAS), Nuclear magnetic resonance spectroscopy.

3 hours

8.

Polarimetry, refractometry: introduction, instrumentation,
application.

3 hours

9.

Electrochemical method for analysis. Titrimetric analysis
methods.

3 hours

10.

Analysis of alcohols and phenols.

3 hours

11.

Analysis of amines and amino derivatives, nitro-groupcontaining drugs, sulfur containing drugs.

3 hours

12.

Qualitative and quantitative analysis of carboxylic acids and
derivatives.

3 hours

13.

Analysis of nonsteroidal anti-inflammatory drugs.

3 hours

14.

Analysis of narcotic and non narcotic analgesics.

3 hours

15.

Analysis of drugs, affecting ANS.

3 hours

Total: 45 hours
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PROGRAMME OF THE LECTURE COURSE

ІV course , VІІІ semester

№

TOPIC

DURATION

1.

Analysis of psychostimulants and nootropic drugs.

3 hours

2.

Analysis of amines and amino derivatives.

3 hours

3.

Analysis of antipsychotics.

3 hours

4.

Analysis of antidepressants.

3 hours

5.

Analysis of benzodiazepines and dibenzazepine derivatives.

3 hours

6.

Analysis of derivatives of barbituric acid.

3 hours

7.

Analysis of drugs- heterocyclic structure. Analysis of furan
derivatives.

3 hours

8.

Analysis of pyridine derivatives. Analysis of purine derivatives.

3 hours

9.

Analysis of antibiotics.

3 hours

10.

Analysis of antibiotics.

3 hours

11.

Analysis of anticancer drugs. Analysis of antiviral drugs.

3 hours

12.

Analysis of steroids.

3 hours

13.

Analysis of vitamins.

3 hours
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14.

Analysis of drugs in biological fluids.

3 hours
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Analysis of herbal drug preparations
and food supplements.

3 hours

TOTAL: 45 hours

EXERCISES - PHARMACEUTICAL ANALYSIS

ІV course , VІІ semester

№

1.

2.

3.

4.

5.

6.

7.

TOPIC

DURATION

European Pharmacopeia. Quality control:
Identification
reactions of ions and functional groups. Limit tests.

4 hours

European Pharmacopeia. Clarity and degree of opalescence of
liquids, examination of the degree of coloration of liquids. Other
tests, described in European Pharmacopeia.
Chromatographic theory. High-performance liquid
chromatography (HPLC): applications of HPLC to the
quantitative analysis of drugs, analysis of related substances.
Thin-layer chromatography (TLC).
Control of the quality of analytical methods. Validation of
analytical procedures. Control of errors in analysis. Reporting
of results.
Infrared spectrophotometry. Ultraviolet and visible
spectroscopy.

Colloquium: topics1-6. Drug analysis based on functional
groups-analysis: halogen derivatives, alkenes and alkynes.

4 hours

4 hours

4 hours

4 hours

4 hours

4 hours
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8.

Drug analysis based on functional groups-analysis: eters,
aldehides, ketones.

4 hours

9.

Analysis of drug substances: esters, amides, imides,
hydrazides.

4 hours

10.

Analysis of alcohols and phenols.

4 hours

11.

Analysis of amines and amino derivatives, nitro-groupcontaining drugs, sulfur containing drugs.

4 hours

12.

Qualitative and quantitative analysis of carboxylic acids and
derivatives.

4 hours

13.

Colloquium: topics 7-12. Analysis of nonsteroidal antiinflammatory drugs.

4 hours

14.

Analysis of narcotic and non narcotic analgesics.

4 hours

15.

Analysis of drugs, affecting ANS.

4 hours

TOTAL: 60 hours
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EXERCISES - PHARMACEUTICAL ANALYSIS
ІV course , VІІ semester

№

TOPIC

DURATION

1.

Analysis of psychostimulants and nootropic drugs.

4 hours

2.

Analysis of sedative and hypnotic drugs.

4 hours

3.

Analysis of anxiolytics, antipsychotics and antidepressants.

4 hours

4.

Analysis of beta-blockers.

4 hours

5.

Analysis of ACE inhibitors, AT agonists, calcium channel
blockers, vasodilatators, diuretics.

4 hours

6.

Analysis of - antihyperlipidemic, anticoagulants, coagulants,
antithrombotic drugs.

4 hours

7.

Colloquium: topics 13-21. Analysis of sulphonamides.

4 hours

8.

Analysis of hinolons, antimicotic drugs.

4 hours

9.

Analysis of antibiotics.

4 hours

10.

Analysis of antibiotics.

4 hours
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Analysis of anticancer drugs and antiviral drugs.

4 hours

Analysis of H1 antagonist and anti-gout drugs.

4 hours

Colloquium: topics 22-27. Analysis of steroids.

4 hours

14.

Analysis of vitamins.

4 hours

15.

Analysis of herbal drug preparations
and food supplements.

4 hours

11.

12.

13.

TOTAL: 60 hours

PROGRAMME OF THE LECTURE COURSE

1. Introduction to Pharmaceutical analysis.

- Historical review.
- The International Conference on Harmonisation (ICH).
- Terms used in pharmaceutical analysis.
- Scope and range of modern pharmaceutical analysis. Listing of various techniques, with
broad discussion on their applications.

- Basic calculations in pharmaceutical analysis.
2. Quality assurance of drugs. GMP and GLP regulations. Pharmacopeia.
-

Introduction.
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-

Historical review.

-

Importance of quality assurance of drugs.

-

Overview of national and international regulations and guidelines related to
pharmaceutical raw materials and ingredients.

-

GMP requirements.

-

GLP requirements.

-

Reference standards: types, preparation, labelling, storage and use.

-

Documentation, certificate of analysis, laboratory books: typical documents used in a
GLP laboratory including standard test protocols and laboratory notebooks.

-

Problems.

-

Convention on the Elaboration of a European Pharmacopoeia.

-

European Pharmacopeia.

-

Pharmacopoeial harmonisation.

3. Chromatographic theory. High-performance liquid chromatography (HPLC).
- Separation techniques.

- Chromatography: general principles, classification of chromatographic techniques.
- HPLC: introduction, instrumentation, stationary and mobile phases, structural factors
which govern rate of elution of compounds from HPLC, columns, stationary phases used
in HPLC, more advanced consideration of solvent selectivity in reverse-phase
chromatography, effect of temperature on HPLC, detectors used in HPLC, applications
of HPLC to the quantitative analysis of drugs in formulations, assays involving more
specialised HPLC techniques, additional problems.

4. Gas chromatography, Thin layer chromatography. Applications.

- Gas chromatography (GC): introduction, instrumentation, stationary phases,
use of derivatisation in GC, detectors, applications of GC in quantitative analysis,
applications of GC in bioanalysis.

- Thin layer chromatography: introduction, instrumentation, TLC chromatogram,
stationary phases, modification of TLC adsorbant, detection of compounds on TLC
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plates following development, applications of TLC analysis, High-performance TLC
(HPTLC.

5. Ultraviolet and visible spectrophotometry. Applications.

- Introduction.
- Factors governing absorption of radiation in the UV/visible region.
- Beer–Lambert Law.

- Instrumentation.
- Instrument calibration.
- UV spectra of some representative drug molecules.

- Applications of UV/visible spectroscopy to pharmaceutical analysis.
- Additional problems.
6. Infrared spectrophotometry.

- Introduction.
- Factors determining intensity and energy level of absorption in IR spectra.
- Instrumentation.
- Sample preparation.
- Application of IR spectrophotometry in structure elucidation.

- Examples of IR spectra of drug molecules.
- IR spectrophotometry as a fingerprint technique.

7. Mass spectrometry, Atomic absorption spectrophotometry, Nuclear magnetic resonance
spectroscopy.
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- Mass spectrometry: ionisation methods, ion separation techniques
Molecular fragmentation patterns,Gas chromatography–mass spectrometry,
Applications of GC–MS with EI.

- Atomic absorption spectrophotometry (AAS): keypoints, introduction,
instrumentation.

- Nuclear magnetic resonance spectroscopy: introduction, instrumentation, application
of NMR to structure confirmation in some drug molecules, other specialised
applications of NMR.
8. Polarimetry, refractometry.

- Introduction.
- Key points.
- Instrumentation.
- Application.
9. Electrochemical method for analysis. Titrimetric analysis methods.
10. Analysis of alcohols and phenols.

- Introduction.
- Key points.

- Methods for analysis.
- Examples.
11. Analysis of amines and amino derivatives, nitro-group-containing drugs, sulfur containing
drugs.

- Introduction.
- Key points.

- Methods for analysis.
- Examples.
12. Qualitative and quantitative analysis of carboxylic acids and derivatives.
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- Introduction.

- Key points.
- Methods for analysis.
- Examples.
13. Analysis of non steroidal anti-inflammatory drugs.

- Introduction.
- Key points.
- Methods for analysis.
- Examples.
14. Analysis of narcotic and non narcotic analgesics.

- Introduction.
- Key points.

- Methods for analysis.
- Examples.
15. Analysis of sulphur containing drugs.

- Introduction.
- Key points.
- Methods for analysis.

- Examples.
16. Analysis of psychostimulants and nootropic drugs.

- Introduction.
- Key points.
- Methods for analysis.
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- Examples.
17. Analysis of amines and amino derivatives.

- Introduction.
- Key points.

- Methods for analysis.
- Examples.
18. Analysis of antipsychotics.

- Introduction.
- Key points.
- Methods for analysis.
- Examples.
19. Analysis of antidepressants.

- Introduction.
- Key points.
- Methods for analysis.

- Examples.
20. Analysis of benzodiazepines and dibenzazepine derivatives.

- Introduction.

- Key points.
- Methods for analysis.
- Examples.
21. Analysis of derivatives of barbituric acid.

- Introduction.
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- Key points.

- Methods for analysis.
- Examples.
22. Analysis of drugs- heterocyclic structure. Analysis of furan derivatives.

- Introduction.
- Key points.
- Methods for analysis.
- Examples.
23. Analysis of pyridine derivatives. Analysis of purine derivatives.

- Introduction.
- Key points.
- Methods for analysis.

- Examples.
24. Analysis of antibiotics.

- Introduction.

- Key points.
- Methods for analysis.
- Examples.
25. Analysis of antibiotics.

- Introduction.
- Key points.
- Methods for analysis.
- Examples.
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26. Analysis of anticancer drugs. Analysis of antiviral drugs.

- Introduction.
- Key points.
- Methods for analysis.

- Examples.
27. Analysis of steroids.

- Introduction.
- Key points.
- Methods for analysis.
- Examples.
- Difficulties.
28. Analysis of vitamins.

- Introduction.
- Key points.
- Methods for analysis.

- Examples.
- Difficulties.
29. Analysis of drugs in biological fluids.

- Introduction.
- Key points.
- Methods for analysis.
- Examples.
- Difficulties.
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- Challenges.
30. Analysis of herbal drug preparations and food supplements.

- Introduction.
- Key points.

- Methods for analysis.
- Examples.
- Difficulties.
- Challenges.

Exercises - Pharmaceutical analysis

1. European Pharmacopeia. Review of pharmacopeial methods for analysis. Quality control:
Identification reactions of ions and functional groups.
-

Terms used in European Pharmacopeia.

-

Work with European Pharmacopeia.

-

Definitions.

-

Abbreviations and symbols used in European Pharmacopeia.

-

Pharmacopoeia monographs.

-

Reference standards.
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-

International System of Units used in European Pharmacopeia.

-

Quality control of drugs.

-

Limit tests.

-

Identification reactions of ions and functional groups.

2. European Pharmacopeia. Clarity and degree of opalescence of liquids, examination of the
degree of coloration of liquids. Other tests, described in European Pharmacopeia.
-

Work with European Pharmacopeia.

-

Clarity and degree of opalescence of liquids: hydrazine sulfate solution,
hexamethylenetetramine solution, primary opalescent suspension, standard of
opalescence, reference suspensions, turbidity standard.

-

Examination of the degree of coloration of liquids: methods, reagents.

-

Other pharmacopeial tests.

-

Laboratory work.

-

Test.

3. Chromatographic theory. High-performance liquid chromatography (HPLC): applications
of HPLC to the quantitative analysis of drugs, analysis of related substances.

-

Chromatographic theory.

-

HPLC: introduction, instrumentation, applications, working process.

-

Impurities in substances for pharmaceutical use.

-

Laboratory work.

-

Test.

4. Thin-layer chromatography (TLC).
-

TLC: introduction, instrumentation, TLC chromatogram, stationary phases, mobile
phases, detection of compounds on TLC plates, applications of TLC analysis.

-

Laboratory work.
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-

Test.

5. Control of the quality of analytical methods. Validation of analytical procedures. Control of
errors in analysis. Reporting of results.
-

Introduction.

-

Terms used in the control of analytical procedures.

-

ICH guidelines.

-

Control of errors in analysis.

-

Validation of analytical procedures: accuracy, precision (parameters involved in three
levels of precision), limit of detection, limit of quantification, linearity, range,
robustness, selectivity, sensitivity.

-

Basic calculations in pharmaceutical analysis.

-

Reporting of results.

-

Tasks: estimation of limit of detection and limit of quantification, calculation of RSD,
other calculations.

-

Test.

6. Infrared spectrophotometry. Ultraviolet and visible spectroscopy.
-

Infrared spectrophotometry: introduction, sample preparation, instrumentation,
examples of IR spectra of drug molecules, working process.

-

Ultraviolet and visible spectroscopy: introduction, sample preparation, instrumentation,
working process.

-

Laboratory work.

-

Test.

7. Colloquium: topics1-6. Drug analysis based on functional groups-analysis: halogen
derivatives, alkenes and alkynes.
-

Colloquium: topics1-6.
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-

Drug analysis based on functional groups-analysis: halogen derivatives, alkenes and
alkynes.

-

Laboratory work.

8. Drug analysis based on functional groups-analysis: eters, aldehides, ketones.
-

Drug analysis based on functional groups-analysis: eters, aldehides, ketones.

-

Laboratory work.

-

Test.

9. Analysis of drug substances: esters, amides, imides, hydrazides.
-

Analysis of drug substances: esters, amides, imides, hydrazides.

-

Laboratory work.

-

Test.

10. Analysis of alcohols and phenols.
-

Analysis of alcohols and phenols.

-

Laboratory work.

-

Test.

11. Analysis of amines and amino derivatives, nitro-group-containing drugs, sulfur containing
drugs.
-

Analysis of amines and amino derivatives, nitro-group-containing drugs, sulfur
containing drugs.

-

Laboratory work.

-

Test.

12. Qualitative and quantitative analysis of carboxylic acids and derivatives.

-

Qualitative and quantitative analysis of carboxylic acids and derivatives.

-

Laboratory work.
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-

Test.

13. Colloquium: topics 7-12. Analysis of nonsteroidal anti-inflammatory drugs.
-

Colloquium: topics 7-12.

-

Analysis of nonsteroidal anti-inflammatory drugs.

-

Laboratory work.

14. Analysis of narcotic and non narcotic analgesics.
-

Analysis of narcotics analgesics.

-

Analysis of non narcotics analgesics.

-

Laboratory work.

-

Test.

15. Analysis of drugs, affecting ANS.
-

Analysis of drugs, affecting ANS.

-

Laboratory work.

-

Test.

16. Analysis of psychostimulants and nootropic drugs.

-

Analysis of psychostimulants and nootropic drugs.

-

Laboratory work.

-

Test.

17. Analysis of sedative and hypnotic drugs.
-

Analysis of psychostimulants and nootropic drugs.

-

Laboratory work.

-

Test.

18. Analysis of anxiolytics, antipsychotics and antidepressants.
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-

Analysis of anxiolytics.

-

Analysis of antipsychotics.

-

Analysis of antidepressants.

-

Laboratory work.

-

Test.

19. Analysis of beta-blockers.
-

Analysis of beta-blockers.

-

Laboratory work.

-

Test.

20. Analysis of ACE inhibitors, AT agonists, calcium cannel blockers, diuretics, vasodilatators.
-

Analysis of ACE inhibitors, AT agonists,vasodilatators, calcium cannel blockers,
diuretics.

-

Laboratory work.

-

Test.

21. Analysis of drugs - antihyperlipidemics, anticoagulants, coagulants, fibrinolitics,
antifibrinolitics.

-

Analysis of drugs - antihyperlipidemics, anticoagulants, coagulants, fibrinolitics,
antifibrinolitics.

-

Laboratory work.

-

Test.

22. Colloquium topics:13-21.Analysis of sulphonamides.
-

Colloquia topics:13-21.

-

Analysis of sulphonamides.

-

Laboratory work.
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23. Analysis of hinolons, antimicotic drugs.

-

Analysis of hinolons.

-

Analysis of antimicotic drugs.

-

Laboratory work.

-

Test.

24. Analysis of antibiotics.
-

Analysis of beta-lactam antibiotics.

-

Analysis of beta-lactamase inhibitors.

-

Laboratory work.

-

Test.

25. Analysis of antibiotics.
-

Analysis of tetracycline antibiotics.

-

Analysis of macrolide antibiotics

-

Analysis of aminoglycosides.

-

Laboratory work.

-

Test.

26. Analysis of anticancer drugs and antiviral drugs.
-

Analysis of anticancer drugs and antiviral drugs.

-

Laboratory work.

-

Test.

27. Analysis of antihistamines and anti-gout drugs.
-

Analysis of H1 antagonist.

-

Analysis of anti-gout drugs.
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