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DEFINITION OF ANALYSIS

Analysis (from Greek νάλυσιςἀ , "a breaking up") is the process of breaking a complex 
topic or substance into smaller parts to gain a better understanding of it. 

The technique has been applied in the study of mathematics and logic since before 
Aristotle, though analysis as a formal concept is a relatively recent development.

As a formal concept, the method has variously been ascribed to Ibn al-Haytham, 
Descartes (Discourse on the Method), Galileo, and Isaac Newton, as a practical 
method of physical discovery.

           WHAT’S THE APPLICATION IN PHARMACY? 
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PHARMACEUTICAL ANALYSIS

The field of chemistry/pharmacy uses analysis to break down 
drugs into chemicals and examine chemical composition, 
establishing the quantitative/qualitative  relationship between 
each compound as a constituent of medicines.

Concepts of:

 Drug

 Quality

 Pharmaceutical spectroscopy

 Pharmacopoeia

 Regulatory frameworks and guidance



PHARMACEUTICAL ANALYSIS

Important:

I C H - International Conference on Harmonization of 
Technical Requirements for Registration  of Pharmaceuticals 
for Human Use.

ICH dictates rules for the harmonization of Safety, Efficacy, 
and Quality of a wide group of compounds of use in Pharmacy 
and Pharmaceutical Sciences, however…..

Does not apply to herbal drugs/medicines
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DRUG

The definition of drug in pharmacy is a substance used in the 
diagnosis, treatment, or prevention of a disease or as a 
component of a medication.

Approved drugs are those which have 
passed all the stringent tests for safety 
and efficacy (quality control) granted by 
organizations such as the Committee 
on the Safety of Drugs (in the UK) and 
the Federal Drugs Administration (FDA) 
(in the US). 

Pharmacognosy definition?
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QUALITY

Quality can mean a high degree of excellence (“a quality 
product”), a degree of excellence or the lack of it (“work of 
average quality”), or a property of something (“the addictive 
quality of alcohol”). The definition of quality includes compliance 
with drug product and raw material specifications, consistency, 
processability, yield, functionality and utility. The assessment of 
quality in pharmaceutical analysis is made basically by means of 
chromatographic techniques. 
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QUALITY

Chromatographic techniques:

TLC

HPLC

GC

SFC
CCC

DCCC

OTHER
S
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PHARMACEUTICAL SPECTROSCOPY

Spectroscopy was originally the study of the interaction between 
radiation and matter as a function of wavelength (λ). In fact, 
historically, spectroscopy referred to the use of visible light 
dispersed according to its wavelength, e.g. by a prism. 

Later the concept was expanded greatly to comprise any 
measurement of a quantity as function of either wavelength or 
frequency. Thus it also can refer to interactions with particle 
radiation or to a response to an alternating field or varying 
frequency (ν). 
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PHARMACEUTICAL SPECTROSCOPY

Spectroscopy/spectrometry is often used in physical and analytical 
chemistry for the identification of substances through the 
spectrum emitted from or absorbed by them. 

A further extension of the scope of the definition added energy (E) 
as a variable, once the very close relationship E=hν for photons 
was realized. A plot of the response as a function of wavelength — 
or more commonly frequency — is referred to as a spectrum.

Spectrometry is the spectroscopic technique used to assess the 
concentration or amount of a given species. 

In those cases, the instrument that performs such measurements 
is a spectrometer or spectrograph.
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PHARMACEUTICAL SPECTROSCOPY

The main spectroscopic techniques used for the analysis of 
components of drugs in medicines are:

 Infrared (IR)

 Ultraviolet-Visible (UV-Vis)

 Nuclear Magnetic Ressonance (NMR)

 Mass Spectrometry (MS)
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PHARMACEUTICAL SPECTROSCOPY
 Infrared (IR)

Infrared is a part of the electromagnetic 
spectrum with wavelengths that are 
longer than visible light. Infrared is 
typically divided into near, mid, long and 
extreme and is measured in units known 
as microns or nanometres.  Each 
molecule has its own infrared spectrum 
that’s why sometimes it is referred as a 
fingerprint for the compound. 
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PHARMACEUTICAL SPECTROSCOPY
Ultraviolet-Visible (UV-Vis)

Ultraviolet light ranges in wavelength from 
about 380 nm down to about 200 nm, beyond 
which is the area of “vacuum ultraviolet”. (One 
nanometre (nm) is one billionth of a metre.)
The UV band is further subdivided into three 
smaller ranges:
UVA – long wave (black-light) UV380nm to 
320nm
UVB – medium wave UV320nm to 280nm
UVC – short  wave (germicidal) UV280nm to 
200 nm

As the wavelength gets shorter, the energy level of 
the light increases. UVA causes a suntan, while. 
UVB can cause sunburn. (Which is why 
sunscreens offer “both UVA and UVB protection”). 

UVC is called germicidal for a reason – it is 
powerful enough to kill bacteria directly. Of 
course, this also means that with sufficient 
exposure, UVC can damage human tissue.
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PHARMACEUTICAL SPECTROSCOPY

 Nuclear Magnetic Ressonance (NMR)
 Hydrogen X Carbon 13

 Unidimensional X Bidimensional

 Homonuclear X Heteronuclear
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PHARMACEUTICAL SPECTROSCOPY
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PHARMACEUTICAL SPECTROSCOPY
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PHARMACEUTICAL SPECTROSCOPY

 Mass Spectrometry (MS)

The molecular ion peak and the 
base peak
In this diagram showing the mass 
spectrum of pentane, the line produced 
by the heaviest ion passing through the 
machine (at m/z = 72) is due to the 
molecular ion. This is called 
molecular ion peak.

The tallest line in the above diagram (in this case at m/z = 43) is called the base 
peak. This is usually given an arbitrary height of 100, and the height of everything 
else is measured relative to this. The base peak is the tallest peak because it 
represents the commonest fragment ion to be formed - either because there are 
several ways in which it could be produced during fragmentation of the parent ion, or 
because it is a particularly stable ion. 
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PHARMACOPOEIA
Definition - Pharmacopoeia (literally, the art of the drug compounder), in its modern 
technical sense, is a book containing directions for the identification of samples and 
the preparation of compound medicines, and published by the authority of a 
government or a medical or pharmaceutical society. The name has also been applied 
to similar compendiums issued by private individuals.
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PHARMACOPOEIA
The European Pharmacopoeia of the Council of Europe is a listing of a wide range of active 
substances and excipients used to prepare pharmaceutical products in Europe. The 2005 edition 
includes 1800 specific and general monographs, including various chemical substances, 
antibiotics, biological substances; Vaccines for human or veterinary use; Immunosera; 
Radiopharmaceutical preparations; Herbal drugs; Homoeopathic preparations and homoeopathic 
stocks. It also contains Dosage forms, General monographs, Materials and Containers, Sutures; 
268 General methods with figures or chromatograms and 2210 reagents are described. The 
monographs give quality standards for all the main medicines used in Europe. All medicines sold 
in the 36 Member States of the European Pharmacopoeia must comply with these quality 
standards so that consumers have a guarantee for products obtained from pharmacies and other 
legal suppliers.

The European Pharmacopoeia is developed by the 
European Directorate for the Quality of Medicines 
(EDQM) and is a part of the Council of Europe, 
Strasbourg, France. It has been created by the 
Convention on the elaboration of a European 
Pharmacopoeia from 1964. 
1st edition - published 1967 
2nd edition - published 1980 
3rd edition - published 1997 
4th edition - published 2001, valid from 1.1.2002 
5th edition - published 15.6.2004, valid from 1.1.2005 
6th edition - published 16 July 2007, valid from 1.1.2008
7th edition – In use at the moment! (7.8)
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PHARMACOPOEIA
Currently there are 37 members of the European Pharmacopoeia 
Commission:
Austria, Belgium, Bosnia and Herzegovina, Bulgaria, Croatia, 
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, 
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Montenegro, Netherlands, Norway, Poland, 
Portugal, Romania, Serbia, Slovak Republic, Slovenia, Spain, 
Sweden, Switzerland, Republic of Macedonia, Turkey, United 
Kingdom and European Union.

In these countries and the European Union the Ph. Eur. is the official 
pharmacopoeia. Additional local pharmacopoeias  may exist (e.g. in 
United Kingdom and Germany). Not all of these countries are 
member states of the European Union.

Observers from 20 member and non-member states of the Council of Europe and international 
organisations take part on sessions of the European Pharmacopoeial Commission:
Albania, Algeria, Australia, Belarus, Brazil, Canada, China, Georgia, Israel, Madagascar, Malaysia, 
Morocco, Kazakhstan, Russian Federation, Senegal, Syria, Tunisia, Ukraine, United States of 
America, WHO. 
The convention is open for signature by all European countries. Other countries can get observer 
status. Since 5th edition the pharmacopoeia is published in 2 volumes. Volume 1 contains general 
chapters and monographs (e.g. on dosage forms, methods of analysis, reagents), volume 2 
contains all substance monographs. During runtime of current edition several supplements are 
published. 
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REGULATORY FRAMEWORKS AND GUIDANCE

Besides all the pharmacopeias, other compendiums and 
monographs establish regulatory frameworks and guidance for 
the quality control of plant drugs and other substances used in 
medicines. They are:

 German Comission E Monographs;

 ESCOP Monographs;

 AHP Monographs;

 WHO Monographs;

 NAPRALERT;

 Dictionaries published by Chapman and Hall: of Organic 
Compounds, of Alkaloids, of Terpenoids, of Natural Products, 
etc.
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REGULATORY FRAMEWORKS AND GUIDANCE

Few important concepts:

Standardisation - is the process of developing and agreeing 
upon technical standards. In Pharmaceutical analysis this is 
usually done by means of chromatographic procedures.

Standard – a chemical standard is a substance for which the 
exact composition is known. 

Active principle – a constituent of a drug, upon the presence of 
which the characteristic therapeutic action of the drug largely 
depends. 

Marker – Molecular marker is any kind of molecule indicating 
the existence of a chemical, physical or pharmacological 
process. 
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