
Generally for a drug product requiring 
immediate API release, approximately 
75% of the drug API should dissolve in the dissolution medium within 
15 to 30 minutes. 

Stability testing 
A stability evaluation is required to ensure that a product is stable within 
the different climatic zones of the world. In Western Europe climate 
variation is relatively limited but in tropical regions, conditions (for example 
temperatures greater than 40 °C and humidity greater than 75%) can be 
very challenging to the stability of pharmaceuticals.

During development of pharmaceuticals, a stability study is conducted 
by storing the product in its packaging under a range of temperature and 
humidity conditions for specifi ed time periods. Samples are periodically 
removed and analysed by HPLC and dissolution testing, and the 
results compared to the initial results of the sample. Changes in purity 
and differences in dissolution profi les may be indicative of an unstable 
product. During development, studies are normally carried out on several 
formulations to assess the best composition for the fi nal product.

The manufacturing process
Before manufacturing begins, the API and excipients are tested to 
ensure their suitability for use. A typical tabletting or encapsulation 
process involves weighing materials and screening them to remove 
lumps and to obtain a good particle size distribution. The majority of the 
excipients and drug substances are mixed together in a blender to form 
a homogenous powder. The powder is then further mixed with lubricants 
to ensure that the tablet machine continues to run effectively. After the 
compression stage, full quality testing is carried out and the product is 
packed for sale.

Excipients Use

Drug Substance (API) Exerts a therapeutic response.

Filler or Diluent Dilutes drug to tablet/capsule of 
suitable size.

Binder Holds tablet together.

Disintegrant Promotes disintegration and break 
up of tablet in the stomach/intestine.

Glidant or Flow-aid Improves fl ow and processability of 
powder during compression.

Lubricant Lubricates machine to ensure 
effective running.

Product sampling
During manufacture, samples are taken at intervals to ensure that the 
correct level of active ingredient is present and that the process is in 
control. The key assay is carried out using High Performance Liquid 
Chromatography (HPLC) that is specifi c to the drug substance. Other 
tests that employ HPLC, such as blend uniformity and tablet content 
uniformity, are used to ensure that there is a consistent amount of drug 
in the powder blend and that the fi nished product corresponds to that 
of the ‘label claim’.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
storage.

Dissolution
Dissolution testing is 
an in-vitro method  of 
mimicking the performance 
of pharmaceutical products 
in the gastrointestinal 
tract. Dissolution studies 
are conducted by placing 
a tablet or capsule in a 
dissolution apparatus. 
This consists of vessels 
containing a dissolution 
medium that is maintained 
at a certain pH and held 
in a thermostated water 
bath (37 °C). The contents 

are stirred at a specifi ed rate (e.g. 50 r.p.m.) and the medium is sampled 
periodically and tested by HPLC or UV analysis. A dissolution profi le is 
constructed and the amount of drug dissolved in the medium is determined. 
A dissolution test indicates a consistent API release.  Dissolution profi les 
are useful quality control methods.

When you are sick and you reach for that box of tablets, 
how do you know that what you are about to take is safe? 
All pharmaceuticals are manufactured to rigorous regulatory 
standards to ensure that the products reaching patients are  
safe, effective and of a high quality.

What is Good Manufacturing Practice?
Good Manufacturing Practice (GMP) is just one of the regulatory 
requirements that ensure quality standards are maintained and 
are used to control the suitability of raw materials, manufacturing 
premises, equipment, product sampling, specifi cations,  stability testing, 
determination of product shelf life, testing and the release of products to 
the marketplace.

The key objective for any pharmaceutical company is to develop a 
high-quality therapeutic product that fulfi ls the following criteria:

•  Therapeutic effect: The drug (the active pharmaceutical ingredient, 
API), identifi ed to treat a particular condition must be proven to be 
effective at the specifi ed dose level. 

•  Bioavailability: The manufacturers must ensure that the API is 
released within the body and is available at the site of action. In the 
case of a product in tablet form, the tablet must disintegrate and 
the active ingredient should rapidly dissolve in the stomach and 
intestine where it is absorbed.

•  Manufacturability: The product can be reliably and reproducibly 
prepared to the required product specifi cation using pharmaceutical 
processing equipment.

•  Stability: The product must have a proven shelf-life (usually 3 to 5 
years) with minimal levels of decomposition of the active ingredient 
that would reduce the potency or ‘label claim’ (amount of drug 
available) or cause the formation of impurities that might be harmful 
to the patient.   

Who develops pharmaceutical products?
Developing a suitable product involves a number of different stages 
within a pharmaceutical company:  formulation, process development, 
analytical development, regulatory, quality control and clinical. During 
the development of the drug, the formulation and process development 
groups liaise closely with the analytical development group. It is the 
responsibility of the analytical development group to develop suitable 
analytical methods for the testing of all components used in the 
manufacture of a drug product as well as the testing of samples both 
during and after manufacture. 

A wide variety of tests is employed to assess the quality of the product at 
each stage. Chromatographic methods are used to quantify the amount of 
drug substance in the formulation to ensure that it matches the targeted 
dosage strength (label claim). Qualitative methods are also used to 
detect the presence of any impurities or degradation products. These 
methods are used when conducting stability studies to determine the 
shelf-life of the product. The analytical development group in conjunction 
with the formulation development group determines specifi cations and 
tests that demonstrate that a quality product has been prepared.

Once a suitable product is developed, the manufacturing process is 
transferred to the production group for routine manufacture and the 
analytical methods are transferred to Quality Control (QC).

How pharmaceutical products are 
manufactured?
Many processes are used to prepare tablets. Below is a process fl ow 
diagram for a tablet product prepared by the direct compression route. 
This is the simplest way to manufacture a tablet product and involves 
preparing a mixture of the drug substance and other materials known as 
excipients. These excipients are added to improve processing, stability 
and patient compliance. A coloured coating may be added to improve 
identifi cation of the product. 

A similar process can be used to manufacture capsules by fi lling the 
powder blend into a gelatine capsule shell.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
HPLC is also a valuable tool for identifying impurities and decomposition 

Ivax is part of the Teva group, the world’s largest manufacturer 
of generic pharmaceutical products. With headquarters in Israel, 
Teva develops, manufactures and markets a wide variety of existing 
pharmaceutical products (generics) and new drug products. The 
organisation has 44 commercial manufacturing and R&D plants, 
including a state-of-the-art facility in Waterford employing over 
700 people.

The core technologies at the Waterford site are inhalation 
(inhalers) and solid dose products (tablets and capsules). 
The Waterford site includes an extensive Research & 
Development capability and is the Teva Centre of Excellence for 
respiratory products.
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Generally for a drug product requiring 
immediate API release, approximately 
75% of the drug API should dissolve in the dissolution medium within 
15 to 30 minutes. 

Stability testing 
A stability evaluation is required to ensure that a product is stable within 
the different climatic zones of the world. In Western Europe climate 
variation is relatively limited but in tropical regions, conditions (for example 
temperatures greater than 40 °C and humidity greater than 75%) can be 
very challenging to the stability of pharmaceuticals.

During development of pharmaceuticals, a stability study is conducted 
by storing the product in its packaging under a range of temperature and 
humidity conditions for specifi ed time periods. Samples are periodically 
removed and analysed by HPLC and dissolution testing, and the 
results compared to the initial results of the sample. Changes in purity 
and differences in dissolution profi les may be indicative of an unstable 
product. During development, studies are normally carried out on several 
formulations to assess the best composition for the fi nal product.

The manufacturing process
Before manufacturing begins, the API and excipients are tested to 
ensure their suitability for use. A typical tabletting or encapsulation 
process involves weighing materials and screening them to remove 
lumps and to obtain a good particle size distribution. The majority of the 
excipients and drug substances are mixed together in a blender to form 
a homogenous powder. The powder is then further mixed with lubricants 
to ensure that the tablet machine continues to run effectively. After the 
compression stage, full quality testing is carried out and the product is 
packed for sale.

Excipients Use

Drug Substance (API) Exerts a therapeutic response.

Filler or Diluent Dilutes drug to tablet/capsule of 
suitable size.

Binder Holds tablet together.

Disintegrant Promotes disintegration and break 
up of tablet in the stomach/intestine.

Glidant or Flow-aid Improves fl ow and processability of 
powder during compression.

Lubricant Lubricates machine to ensure 
effective running.

Product sampling
During manufacture, samples are taken at intervals to ensure that the 
correct level of active ingredient is present and that the process is in 
control. The key assay is carried out using High Performance Liquid 
Chromatography (HPLC) that is specifi c to the drug substance. Other 
tests that employ HPLC, such as blend uniformity and tablet content 
uniformity, are used to ensure that there is a consistent amount of drug 
in the powder blend and that the fi nished product corresponds to that 
of the ‘label claim’.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
storage.

Dissolution
Dissolution testing is 
an in-vitro method  of 
mimicking the performance 
of pharmaceutical products 
in the gastrointestinal 
tract. Dissolution studies 
are conducted by placing 
a tablet or capsule in a 
dissolution apparatus. 
This consists of vessels 
containing a dissolution 
medium that is maintained 
at a certain pH and held 
in a thermostated water 
bath (37 °C). The contents 

are stirred at a specifi ed rate (e.g. 50 r.p.m.) and the medium is sampled 
periodically and tested by HPLC or UV analysis. A dissolution profi le is 
constructed and the amount of drug dissolved in the medium is determined. 
A dissolution test indicates a consistent API release.  Dissolution profi les 
are useful quality control methods.

When you are sick and you reach for that box of tablets, 
how do you know that what you are about to take is safe? 
All pharmaceuticals are manufactured to rigorous regulatory 
standards to ensure that the products reaching patients are  
safe, effective and of a high quality.

What is Good Manufacturing Practice?
Good Manufacturing Practice (GMP) is just one of the regulatory 
requirements that ensure quality standards are maintained and 
are used to control the suitability of raw materials, manufacturing 
premises, equipment, product sampling, specifi cations,  stability testing, 
determination of product shelf life, testing and the release of products to 
the marketplace.

The key objective for any pharmaceutical company is to develop a 
high-quality therapeutic product that fulfi ls the following criteria:

•  Therapeutic effect: The drug (the active pharmaceutical ingredient, 
API), identifi ed to treat a particular condition must be proven to be 
effective at the specifi ed dose level. 

•  Bioavailability: The manufacturers must ensure that the API is 
released within the body and is available at the site of action. In the 
case of a product in tablet form, the tablet must disintegrate and 
the active ingredient should rapidly dissolve in the stomach and 
intestine where it is absorbed.

•  Manufacturability: The product can be reliably and reproducibly 
prepared to the required product specifi cation using pharmaceutical 
processing equipment.

•  Stability: The product must have a proven shelf-life (usually 3 to 5 
years) with minimal levels of decomposition of the active ingredient 
that would reduce the potency or ‘label claim’ (amount of drug 
available) or cause the formation of impurities that might be harmful 
to the patient.   

Who develops pharmaceutical products?
Developing a suitable product involves a number of different stages 
within a pharmaceutical company:  formulation, process development, 
analytical development, regulatory, quality control and clinical. During 
the development of the drug, the formulation and process development 
groups liaise closely with the analytical development group. It is the 
responsibility of the analytical development group to develop suitable 
analytical methods for the testing of all components used in the 
manufacture of a drug product as well as the testing of samples both 
during and after manufacture. 

A wide variety of tests is employed to assess the quality of the product at 
each stage. Chromatographic methods are used to quantify the amount of 
drug substance in the formulation to ensure that it matches the targeted 
dosage strength (label claim). Qualitative methods are also used to 
detect the presence of any impurities or degradation products. These 
methods are used when conducting stability studies to determine the 
shelf-life of the product. The analytical development group in conjunction 
with the formulation development group determines specifi cations and 
tests that demonstrate that a quality product has been prepared.

Once a suitable product is developed, the manufacturing process is 
transferred to the production group for routine manufacture and the 
analytical methods are transferred to Quality Control (QC).

How pharmaceutical products are 
manufactured?
Many processes are used to prepare tablets. Below is a process fl ow 
diagram for a tablet product prepared by the direct compression route. 
This is the simplest way to manufacture a tablet product and involves 
preparing a mixture of the drug substance and other materials known as 
excipients. These excipients are added to improve processing, stability 
and patient compliance. A coloured coating may be added to improve 
identifi cation of the product. 

A similar process can be used to manufacture capsules by fi lling the 
powder blend into a gelatine capsule shell.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
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Ivax is part of the Teva group, the world’s largest manufacturer 
of generic pharmaceutical products. With headquarters in Israel, 
Teva develops, manufactures and markets a wide variety of existing 
pharmaceutical products (generics) and new drug products. The 
organisation has 44 commercial manufacturing and R&D plants, 
including a state-of-the-art facility in Waterford employing over 
700 people.

The core technologies at the Waterford site are inhalation 
(inhalers) and solid dose products (tablets and capsules). 
The Waterford site includes an extensive Research & 
Development capability and is the Teva Centre of Excellence for 
respiratory products.
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Generally for a drug product requiring 
immediate API release, approximately 
75% of the drug API should dissolve in the dissolution medium within 
15 to 30 minutes. 

Stability testing 
A stability evaluation is required to ensure that a product is stable within 
the different climatic zones of the world. In Western Europe climate 
variation is relatively limited but in tropical regions, conditions (for example 
temperatures greater than 40 °C and humidity greater than 75%) can be 
very challenging to the stability of pharmaceuticals.

During development of pharmaceuticals, a stability study is conducted 
by storing the product in its packaging under a range of temperature and 
humidity conditions for specifi ed time periods. Samples are periodically 
removed and analysed by HPLC and dissolution testing, and the 
results compared to the initial results of the sample. Changes in purity 
and differences in dissolution profi les may be indicative of an unstable 
product. During development, studies are normally carried out on several 
formulations to assess the best composition for the fi nal product.

The manufacturing process
Before manufacturing begins, the API and excipients are tested to 
ensure their suitability for use. A typical tabletting or encapsulation 
process involves weighing materials and screening them to remove 
lumps and to obtain a good particle size distribution. The majority of the 
excipients and drug substances are mixed together in a blender to form 
a homogenous powder. The powder is then further mixed with lubricants 
to ensure that the tablet machine continues to run effectively. After the 
compression stage, full quality testing is carried out and the product is 
packed for sale.

Excipients Use

Drug Substance (API) Exerts a therapeutic response.

Filler or Diluent Dilutes drug to tablet/capsule of 
suitable size.

Binder Holds tablet together.

Disintegrant Promotes disintegration and break 
up of tablet in the stomach/intestine.

Glidant or Flow-aid Improves fl ow and processability of 
powder during compression.

Lubricant Lubricates machine to ensure 
effective running.

Product sampling
During manufacture, samples are taken at intervals to ensure that the 
correct level of active ingredient is present and that the process is in 
control. The key assay is carried out using High Performance Liquid 
Chromatography (HPLC) that is specifi c to the drug substance. Other 
tests that employ HPLC, such as blend uniformity and tablet content 
uniformity, are used to ensure that there is a consistent amount of drug 
in the powder blend and that the fi nished product corresponds to that 
of the ‘label claim’.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
storage.

Dissolution
Dissolution testing is 
an in-vitro method  of 
mimicking the performance 
of pharmaceutical products 
in the gastrointestinal 
tract. Dissolution studies 
are conducted by placing 
a tablet or capsule in a 
dissolution apparatus. 
This consists of vessels 
containing a dissolution 
medium that is maintained 
at a certain pH and held 
in a thermostated water 
bath (37 °C). The contents 

are stirred at a specifi ed rate (e.g. 50 r.p.m.) and the medium is sampled 
periodically and tested by HPLC or UV analysis. A dissolution profi le is 
constructed and the amount of drug dissolved in the medium is determined. 
A dissolution test indicates a consistent API release.  Dissolution profi les 
are useful quality control methods.

When you are sick and you reach for that box of tablets, 
how do you know that what you are about to take is safe? 
All pharmaceuticals are manufactured to rigorous regulatory 
standards to ensure that the products reaching patients are  
safe, effective and of a high quality.

What is Good Manufacturing Practice?
Good Manufacturing Practice (GMP) is just one of the regulatory 
requirements that ensure quality standards are maintained and 
are used to control the suitability of raw materials, manufacturing 
premises, equipment, product sampling, specifi cations,  stability testing, 
determination of product shelf life, testing and the release of products to 
the marketplace.

The key objective for any pharmaceutical company is to develop a 
high-quality therapeutic product that fulfi ls the following criteria:

•  Therapeutic effect: The drug (the active pharmaceutical ingredient, 
API), identifi ed to treat a particular condition must be proven to be 
effective at the specifi ed dose level. 

•  Bioavailability: The manufacturers must ensure that the API is 
released within the body and is available at the site of action. In the 
case of a product in tablet form, the tablet must disintegrate and 
the active ingredient should rapidly dissolve in the stomach and 
intestine where it is absorbed.

•  Manufacturability: The product can be reliably and reproducibly 
prepared to the required product specifi cation using pharmaceutical 
processing equipment.

•  Stability: The product must have a proven shelf-life (usually 3 to 5 
years) with minimal levels of decomposition of the active ingredient 
that would reduce the potency or ‘label claim’ (amount of drug 
available) or cause the formation of impurities that might be harmful 
to the patient.   

Who develops pharmaceutical products?
Developing a suitable product involves a number of different stages 
within a pharmaceutical company:  formulation, process development, 
analytical development, regulatory, quality control and clinical. During 
the development of the drug, the formulation and process development 
groups liaise closely with the analytical development group. It is the 
responsibility of the analytical development group to develop suitable 
analytical methods for the testing of all components used in the 
manufacture of a drug product as well as the testing of samples both 
during and after manufacture. 

A wide variety of tests is employed to assess the quality of the product at 
each stage. Chromatographic methods are used to quantify the amount of 
drug substance in the formulation to ensure that it matches the targeted 
dosage strength (label claim). Qualitative methods are also used to 
detect the presence of any impurities or degradation products. These 
methods are used when conducting stability studies to determine the 
shelf-life of the product. The analytical development group in conjunction 
with the formulation development group determines specifi cations and 
tests that demonstrate that a quality product has been prepared.

Once a suitable product is developed, the manufacturing process is 
transferred to the production group for routine manufacture and the 
analytical methods are transferred to Quality Control (QC).

How pharmaceutical products are 
manufactured?
Many processes are used to prepare tablets. Below is a process fl ow 
diagram for a tablet product prepared by the direct compression route. 
This is the simplest way to manufacture a tablet product and involves 
preparing a mixture of the drug substance and other materials known as 
excipients. These excipients are added to improve processing, stability 
and patient compliance. A coloured coating may be added to improve 
identifi cation of the product. 

A similar process can be used to manufacture capsules by fi lling the 
powder blend into a gelatine capsule shell.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
HPLC is also a valuable tool for identifying impurities and decomposition 

Ivax is part of the Teva group, the world’s largest manufacturer 
of generic pharmaceutical products. With headquarters in Israel, 
Teva develops, manufactures and markets a wide variety of existing 
pharmaceutical products (generics) and new drug products. The 
organisation has 44 commercial manufacturing and R&D plants, 
including a state-of-the-art facility in Waterford employing over 
700 people.

The core technologies at the Waterford site are inhalation 
(inhalers) and solid dose products (tablets and capsules). 
The Waterford site includes an extensive Research & 
Development capability and is the Teva Centre of Excellence for 
respiratory products.
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Generally for a drug product requiring 
immediate API release, approximately 
75% of the drug API should dissolve in the dissolution medium within 
15 to 30 minutes. 

Stability testing 
A stability evaluation is required to ensure that a product is stable within 
the different climatic zones of the world. In Western Europe climate 
variation is relatively limited but in tropical regions, conditions (for example 
temperatures greater than 40 °C and humidity greater than 75%) can be 
very challenging to the stability of pharmaceuticals.

During development of pharmaceuticals, a stability study is conducted 
by storing the product in its packaging under a range of temperature and 
humidity conditions for specifi ed time periods. Samples are periodically 
removed and analysed by HPLC and dissolution testing, and the 
results compared to the initial results of the sample. Changes in purity 
and differences in dissolution profi les may be indicative of an unstable 
product. During development, studies are normally carried out on several 
formulations to assess the best composition for the fi nal product.

The manufacturing process
Before manufacturing begins, the API and excipients are tested to 
ensure their suitability for use. A typical tabletting or encapsulation 
process involves weighing materials and screening them to remove 
lumps and to obtain a good particle size distribution. The majority of the 
excipients and drug substances are mixed together in a blender to form 
a homogenous powder. The powder is then further mixed with lubricants 
to ensure that the tablet machine continues to run effectively. After the 
compression stage, full quality testing is carried out and the product is 
packed for sale.

Excipients Use

Drug Substance (API) Exerts a therapeutic response.

Filler or Diluent Dilutes drug to tablet/capsule of 
suitable size.

Binder Holds tablet together.

Disintegrant Promotes disintegration and break 
up of tablet in the stomach/intestine.

Glidant or Flow-aid Improves fl ow and processability of 
powder during compression.

Lubricant Lubricates machine to ensure 
effective running.

Product sampling
During manufacture, samples are taken at intervals to ensure that the 
correct level of active ingredient is present and that the process is in 
control. The key assay is carried out using High Performance Liquid 
Chromatography (HPLC) that is specifi c to the drug substance. Other 
tests that employ HPLC, such as blend uniformity and tablet content 
uniformity, are used to ensure that there is a consistent amount of drug 
in the powder blend and that the fi nished product corresponds to that 
of the ‘label claim’.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
storage.

Dissolution
Dissolution testing is 
an in-vitro method  of 
mimicking the performance 
of pharmaceutical products 
in the gastrointestinal 
tract. Dissolution studies 
are conducted by placing 
a tablet or capsule in a 
dissolution apparatus. 
This consists of vessels 
containing a dissolution 
medium that is maintained 
at a certain pH and held 
in a thermostated water 
bath (37 °C). The contents 

are stirred at a specifi ed rate (e.g. 50 r.p.m.) and the medium is sampled 
periodically and tested by HPLC or UV analysis. A dissolution profi le is 
constructed and the amount of drug dissolved in the medium is determined. 
A dissolution test indicates a consistent API release.  Dissolution profi les 
are useful quality control methods.

When you are sick and you reach for that box of tablets, 
how do you know that what you are about to take is safe? 
All pharmaceuticals are manufactured to rigorous regulatory 
standards to ensure that the products reaching patients are  
safe, effective and of a high quality.

What is Good Manufacturing Practice?
Good Manufacturing Practice (GMP) is just one of the regulatory 
requirements that ensure quality standards are maintained and 
are used to control the suitability of raw materials, manufacturing 
premises, equipment, product sampling, specifi cations,  stability testing, 
determination of product shelf life, testing and the release of products to 
the marketplace.

The key objective for any pharmaceutical company is to develop a 
high-quality therapeutic product that fulfi ls the following criteria:

•  Therapeutic effect: The drug (the active pharmaceutical ingredient, 
API), identifi ed to treat a particular condition must be proven to be 
effective at the specifi ed dose level. 

•  Bioavailability: The manufacturers must ensure that the API is 
released within the body and is available at the site of action. In the 
case of a product in tablet form, the tablet must disintegrate and 
the active ingredient should rapidly dissolve in the stomach and 
intestine where it is absorbed.

•  Manufacturability: The product can be reliably and reproducibly 
prepared to the required product specifi cation using pharmaceutical 
processing equipment.

•  Stability: The product must have a proven shelf-life (usually 3 to 5 
years) with minimal levels of decomposition of the active ingredient 
that would reduce the potency or ‘label claim’ (amount of drug 
available) or cause the formation of impurities that might be harmful 
to the patient.   

Who develops pharmaceutical products?
Developing a suitable product involves a number of different stages 
within a pharmaceutical company:  formulation, process development, 
analytical development, regulatory, quality control and clinical. During 
the development of the drug, the formulation and process development 
groups liaise closely with the analytical development group. It is the 
responsibility of the analytical development group to develop suitable 
analytical methods for the testing of all components used in the 
manufacture of a drug product as well as the testing of samples both 
during and after manufacture. 

A wide variety of tests is employed to assess the quality of the product at 
each stage. Chromatographic methods are used to quantify the amount of 
drug substance in the formulation to ensure that it matches the targeted 
dosage strength (label claim). Qualitative methods are also used to 
detect the presence of any impurities or degradation products. These 
methods are used when conducting stability studies to determine the 
shelf-life of the product. The analytical development group in conjunction 
with the formulation development group determines specifi cations and 
tests that demonstrate that a quality product has been prepared.

Once a suitable product is developed, the manufacturing process is 
transferred to the production group for routine manufacture and the 
analytical methods are transferred to Quality Control (QC).

How pharmaceutical products are 
manufactured?
Many processes are used to prepare tablets. Below is a process fl ow 
diagram for a tablet product prepared by the direct compression route. 
This is the simplest way to manufacture a tablet product and involves 
preparing a mixture of the drug substance and other materials known as 
excipients. These excipients are added to improve processing, stability 
and patient compliance. A coloured coating may be added to improve 
identifi cation of the product. 

A similar process can be used to manufacture capsules by fi lling the 
powder blend into a gelatine capsule shell.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
HPLC is also a valuable tool for identifying impurities and decomposition 

Ivax is part of the Teva group, the world’s largest manufacturer 
of generic pharmaceutical products. With headquarters in Israel, 
Teva develops, manufactures and markets a wide variety of existing 
pharmaceutical products (generics) and new drug products. The 
organisation has 44 commercial manufacturing and R&D plants, 
including a state-of-the-art facility in Waterford employing over 
700 people.

The core technologies at the Waterford site are inhalation 
(inhalers) and solid dose products (tablets and capsules). 
The Waterford site includes an extensive Research & 
Development capability and is the Teva Centre of Excellence for 
respiratory products.
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at www.ivax.co.uk and at www.sta.ie



Generally for a drug product requiring 
immediate API release, approximately 
75% of the drug API should dissolve in the dissolution medium within 
15 to 30 minutes. 

Stability testing 
A stability evaluation is required to ensure that a product is stable within 
the different climatic zones of the world. In Western Europe climate 
variation is relatively limited but in tropical regions, conditions (for example 
temperatures greater than 40 °C and humidity greater than 75%) can be 
very challenging to the stability of pharmaceuticals.

During development of pharmaceuticals, a stability study is conducted 
by storing the product in its packaging under a range of temperature and 
humidity conditions for specifi ed time periods. Samples are periodically 
removed and analysed by HPLC and dissolution testing, and the 
results compared to the initial results of the sample. Changes in purity 
and differences in dissolution profi les may be indicative of an unstable 
product. During development, studies are normally carried out on several 
formulations to assess the best composition for the fi nal product.

The manufacturing process
Before manufacturing begins, the API and excipients are tested to 
ensure their suitability for use. A typical tabletting or encapsulation 
process involves weighing materials and screening them to remove 
lumps and to obtain a good particle size distribution. The majority of the 
excipients and drug substances are mixed together in a blender to form 
a homogenous powder. The powder is then further mixed with lubricants 
to ensure that the tablet machine continues to run effectively. After the 
compression stage, full quality testing is carried out and the product is 
packed for sale.

Excipients Use

Drug Substance (API) Exerts a therapeutic response.

Filler or Diluent Dilutes drug to tablet/capsule of 
suitable size.

Binder Holds tablet together.

Disintegrant Promotes disintegration and break 
up of tablet in the stomach/intestine.

Glidant or Flow-aid Improves fl ow and processability of 
powder during compression.

Lubricant Lubricates machine to ensure 
effective running.

Product sampling
During manufacture, samples are taken at intervals to ensure that the 
correct level of active ingredient is present and that the process is in 
control. The key assay is carried out using High Performance Liquid 
Chromatography (HPLC) that is specifi c to the drug substance. Other 
tests that employ HPLC, such as blend uniformity and tablet content 
uniformity, are used to ensure that there is a consistent amount of drug 
in the powder blend and that the fi nished product corresponds to that 
of the ‘label claim’.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
storage.

Dissolution
Dissolution testing is 
an in-vitro method  of 
mimicking the performance 
of pharmaceutical products 
in the gastrointestinal 
tract. Dissolution studies 
are conducted by placing 
a tablet or capsule in a 
dissolution apparatus. 
This consists of vessels 
containing a dissolution 
medium that is maintained 
at a certain pH and held 
in a thermostated water 
bath (37 °C). The contents 

are stirred at a specifi ed rate (e.g. 50 r.p.m.) and the medium is sampled 
periodically and tested by HPLC or UV analysis. A dissolution profi le is 
constructed and the amount of drug dissolved in the medium is determined. 
A dissolution test indicates a consistent API release.  Dissolution profi les 
are useful quality control methods.

When you are sick and you reach for that box of tablets, 
how do you know that what you are about to take is safe? 
All pharmaceuticals are manufactured to rigorous regulatory 
standards to ensure that the products reaching patients are  
safe, effective and of a high quality.

What is Good Manufacturing Practice?
Good Manufacturing Practice (GMP) is just one of the regulatory 
requirements that ensure quality standards are maintained and 
are used to control the suitability of raw materials, manufacturing 
premises, equipment, product sampling, specifi cations,  stability testing, 
determination of product shelf life, testing and the release of products to 
the marketplace.

The key objective for any pharmaceutical company is to develop a 
high-quality therapeutic product that fulfi ls the following criteria:

•  Therapeutic effect: The drug (the active pharmaceutical ingredient, 
API), identifi ed to treat a particular condition must be proven to be 
effective at the specifi ed dose level. 

•  Bioavailability: The manufacturers must ensure that the API is 
released within the body and is available at the site of action. In the 
case of a product in tablet form, the tablet must disintegrate and 
the active ingredient should rapidly dissolve in the stomach and 
intestine where it is absorbed.

•  Manufacturability: The product can be reliably and reproducibly 
prepared to the required product specifi cation using pharmaceutical 
processing equipment.

•  Stability: The product must have a proven shelf-life (usually 3 to 5 
years) with minimal levels of decomposition of the active ingredient 
that would reduce the potency or ‘label claim’ (amount of drug 
available) or cause the formation of impurities that might be harmful 
to the patient.   

Who develops pharmaceutical products?
Developing a suitable product involves a number of different stages 
within a pharmaceutical company:  formulation, process development, 
analytical development, regulatory, quality control and clinical. During 
the development of the drug, the formulation and process development 
groups liaise closely with the analytical development group. It is the 
responsibility of the analytical development group to develop suitable 
analytical methods for the testing of all components used in the 
manufacture of a drug product as well as the testing of samples both 
during and after manufacture. 

A wide variety of tests is employed to assess the quality of the product at 
each stage. Chromatographic methods are used to quantify the amount of 
drug substance in the formulation to ensure that it matches the targeted 
dosage strength (label claim). Qualitative methods are also used to 
detect the presence of any impurities or degradation products. These 
methods are used when conducting stability studies to determine the 
shelf-life of the product. The analytical development group in conjunction 
with the formulation development group determines specifi cations and 
tests that demonstrate that a quality product has been prepared.

Once a suitable product is developed, the manufacturing process is 
transferred to the production group for routine manufacture and the 
analytical methods are transferred to Quality Control (QC).

How pharmaceutical products are 
manufactured?
Many processes are used to prepare tablets. Below is a process fl ow 
diagram for a tablet product prepared by the direct compression route. 
This is the simplest way to manufacture a tablet product and involves 
preparing a mixture of the drug substance and other materials known as 
excipients. These excipients are added to improve processing, stability 
and patient compliance. A coloured coating may be added to improve 
identifi cation of the product. 

A similar process can be used to manufacture capsules by fi lling the 
powder blend into a gelatine capsule shell.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
HPLC is also a valuable tool for identifying impurities and decomposition 

Ivax is part of the Teva group, the world’s largest manufacturer 
of generic pharmaceutical products. With headquarters in Israel, 
Teva develops, manufactures and markets a wide variety of existing 
pharmaceutical products (generics) and new drug products. The 
organisation has 44 commercial manufacturing and R&D plants, 
including a state-of-the-art facility in Waterford employing over 
700 people.

The core technologies at the Waterford site are inhalation 
(inhalers) and solid dose products (tablets and capsules). 
The Waterford site includes an extensive Research & 
Development capability and is the Teva Centre of Excellence for 
respiratory products.
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Find out more about IVAX and their range of products 
at www.ivax.co.uk and at www.sta.ie

Biographical Notes

Mikhail Tswett 1872 – 1919

Mikhail Tswett was a Russian botanist who was born to an Italian mother 
and Russian father. Having been raised in Switzerland he attended the 
University of Geneva where he received a PhD in Botany. In 1896 Tswett 
moved to St Petersburg where he started work with the Russian Academy 
of Sciences. He later moved on to work in Universities in Warsaw but 
it was during his time in St Petersburg that Tswett invented adsorption 
chromatography to separate plant pigments.

Selman Abraham Waksman (1888 - 1973)

Waksman was born in the Ukraine. He left Russia for the United States 
in 1910, and went on study agriculture at Rutgers University, New Jersey 
and later biochemistry at the University of California. In 1952 he was 
awarded the Nobel Prize in Physiology/Medicine for his work in isolating 
an antibiotic against Gram-negative bacteria, Streptomycin.  Waksman 
coined the term antibiotic meaning ‘against life’.

Read more about other famous scientists at www.sta.ie

Activities

Practical Activities

Set up your own in-vitro dissolution baths using a variety of buffer solutions. 
Test a range of tablets to see at which temperature and at which pH they 
dissolve most rapidly. Use a colorimeter to test percentage absorbance of 
each tablet.  Where do you think their target action site is?

Investigative Activities

Is there a pharmaceutical company in your area? Do some research and fi nd 
out what manufacturing processes they use and what analytical methods 
they use to test their products. Compare these to the manufacturing and 
analytical processes used at IVAX.

Simple Chromatography

Cut some fi lter paper into strips measuring about 2 cm x 10 cm. Using a 
water-soluble felt marker, place a large dot on a strip about 2 cm from one 
end. Suspend the strip so that the dotted end is in water but with the dot 
above the water level. Leave in place for 10 to 15 minutes. Observe and 
record your fi ndings. Repeat the process with different markers.

Syllabus Reference

Leaving Certifi cate Biology 

Unit 1.3.7 - Metabolic role of biomolecules

Unit 3.3.4 - Human digestive system

Leaving Certifi cate Chemistry 
Unit 3 - Stoichiometry, formulas and equations

Unit 6 - Rates of reaction 

Unit 1A – Industrial Chemistry

Learning Outcomes

On completing this lesson the student will be able to:

• Understand the general procedures in the manufacture of tablets

• Outline key objectives in developing a new pharmaceutical tablet

•  Recognise the need for regulatory standards such as Good 
Manufacturing Practice

•  List the different groups within the pharmaceutical company and their 
role in producing a pharmaceutical product

•    Discuss the excipients used in the manufacturing of tablets and their 
functions.

General Learning Points

•  Good Manufacturing Practice (GMP) and other regulatory
requirements ensure that quality standards for the manufacture 
of pharmaceuticals meet regulatory standards – ensuring that the 
products which reach patients are of a high quality and are safe 
and effective.

•  The primary objective in developing a pharmaceutical product is to 
ensure that it fulfi ls the requirements relating to therapeutic effect, 
bioavailability, manufacturability and stability.

•  In the development of a pharmaceutical product, different groups of 
people are responsible for the following stages: formulation, process 
development, analytical development, regulatory compliance, quality 
control and clinical trials.

•  Various processes are used to manufacture tablets. Direct
compression is the simplest process.

•  Stability testing is vital to ensure long term effectiveness and quality 
of every pharmaceutical product.

True/False Questions

Indicate whether the following are true (T) or false (F) by 
drawing a circle around T or F.

(a) GMP stands for General Manufacturing Practice. T  F

(b)  Development of a pharmaceutical product is the primarily 
the responsibility of the formulation group.  T  F

(c)  Fillers and binders are examples of excipients used in 
tablet production.  T F

(d)  Qualitative tests are carried out using chromatographic methods. T  F

(e)  Qualitative tests allow concentration of drug substances 
in tablets to be calculated. T  F

(f)  Direct compression is a simple method for manufacturing 
tablets.  T  F

(g)  A coloured coating is sometimes used to make tablets 
taste better.  T  F

(h)  Once a tablet is produced no more testing is required.  T  F

(i)  HPLC is a valuable tool for the identifi cation and 
quantifi cation of any impurities in the tablets.  T  F

Check your answers to these questions on www.sta.ie

Examination Questions

2004 Ordinary Level

Explain the terms: 

(i) feed stock and 

(ii) co-products as used in industrial chemistry.

Explain how batch and continuous processes differ.

Specify two ways in which the chemical industry has made a positive 
contribution to modern life.

2002 Higher Level

Distinguish between batch and continuous production processes.

For further examples of past paper questions
check www.sta.ie

Revise the Terms

Can you recall the meaning of these terms? Reviewing the 
terminology is a powerful aid for recall and retention.

good manufacturing practice (GMP); product sampling; stability 
testing; product shelf life; therapeutic effect; active pharmaceutical 
ingredient (API); bioavailability; manufacturability; label claim; 
formulation; process development; analytical development; 
quality control (QC); clinical trials; chromatography; quantitative; 
qualitative; direct compression; excipients; patient compliance; 
homogenous; high performance liquid chromatography (HPLC); 
in-vitro, dissolution

Check the Glossary of Terms for this lesson on www.sta.ie
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Did you know?

•  The word chromatography comes from the Greek term chroma 
meaning colour and graphein meaning to write with.

•  Chromatography was fi rst developed in 1905 by a Russian scientist 
called Mikhail Tswett when he separated plant pigments using a 
calcium carbonate column.

•  HPLC was not developed until the mid 1970s and it is now used in the 
separation, identifi cation, purifi cation and quantifi cation of chemical 
compounds.



Generally for a drug product requiring 
immediate API release, approximately 
75% of the drug API should dissolve in the dissolution medium within 
15 to 30 minutes. 

Stability testing 
A stability evaluation is required to ensure that a product is stable within 
the different climatic zones of the world. In Western Europe climate 
variation is relatively limited but in tropical regions, conditions (for example 
temperatures greater than 40 °C and humidity greater than 75%) can be 
very challenging to the stability of pharmaceuticals.

During development of pharmaceuticals, a stability study is conducted 
by storing the product in its packaging under a range of temperature and 
humidity conditions for specifi ed time periods. Samples are periodically 
removed and analysed by HPLC and dissolution testing, and the 
results compared to the initial results of the sample. Changes in purity 
and differences in dissolution profi les may be indicative of an unstable 
product. During development, studies are normally carried out on several 
formulations to assess the best composition for the fi nal product.

The manufacturing process
Before manufacturing begins, the API and excipients are tested to 
ensure their suitability for use. A typical tabletting or encapsulation 
process involves weighing materials and screening them to remove 
lumps and to obtain a good particle size distribution. The majority of the 
excipients and drug substances are mixed together in a blender to form 
a homogenous powder. The powder is then further mixed with lubricants 
to ensure that the tablet machine continues to run effectively. After the 
compression stage, full quality testing is carried out and the product is 
packed for sale.

Excipients Use

Drug Substance (API) Exerts a therapeutic response.

Filler or Diluent Dilutes drug to tablet/capsule of 
suitable size.

Binder Holds tablet together.

Disintegrant Promotes disintegration and break 
up of tablet in the stomach/intestine.

Glidant or Flow-aid Improves fl ow and processability of 
powder during compression.

Lubricant Lubricates machine to ensure 
effective running.

Product sampling
During manufacture, samples are taken at intervals to ensure that the 
correct level of active ingredient is present and that the process is in 
control. The key assay is carried out using High Performance Liquid 
Chromatography (HPLC) that is specifi c to the drug substance. Other 
tests that employ HPLC, such as blend uniformity and tablet content 
uniformity, are used to ensure that there is a consistent amount of drug 
in the powder blend and that the fi nished product corresponds to that 
of the ‘label claim’.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
storage.

Dissolution
Dissolution testing is 
an in-vitro method  of 
mimicking the performance 
of pharmaceutical products 
in the gastrointestinal 
tract. Dissolution studies 
are conducted by placing 
a tablet or capsule in a 
dissolution apparatus. 
This consists of vessels 
containing a dissolution 
medium that is maintained 
at a certain pH and held 
in a thermostated water 
bath (37 °C). The contents 

are stirred at a specifi ed rate (e.g. 50 r.p.m.) and the medium is sampled 
periodically and tested by HPLC or UV analysis. A dissolution profi le is 
constructed and the amount of drug dissolved in the medium is determined. 
A dissolution test indicates a consistent API release.  Dissolution profi les 
are useful quality control methods.

When you are sick and you reach for that box of tablets, 
how do you know that what you are about to take is safe? 
All pharmaceuticals are manufactured to rigorous regulatory 
standards to ensure that the products reaching patients are  
safe, effective and of a high quality.

What is Good Manufacturing Practice?
Good Manufacturing Practice (GMP) is just one of the regulatory 
requirements that ensure quality standards are maintained and 
are used to control the suitability of raw materials, manufacturing 
premises, equipment, product sampling, specifi cations,  stability testing, 
determination of product shelf life, testing and the release of products to 
the marketplace.

The key objective for any pharmaceutical company is to develop a 
high-quality therapeutic product that fulfi ls the following criteria:

•  Therapeutic effect: The drug (the active pharmaceutical ingredient, 
API), identifi ed to treat a particular condition must be proven to be 
effective at the specifi ed dose level. 

•  Bioavailability: The manufacturers must ensure that the API is 
released within the body and is available at the site of action. In the 
case of a product in tablet form, the tablet must disintegrate and 
the active ingredient should rapidly dissolve in the stomach and 
intestine where it is absorbed.

•  Manufacturability: The product can be reliably and reproducibly 
prepared to the required product specifi cation using pharmaceutical 
processing equipment.

•  Stability: The product must have a proven shelf-life (usually 3 to 5 
years) with minimal levels of decomposition of the active ingredient 
that would reduce the potency or ‘label claim’ (amount of drug 
available) or cause the formation of impurities that might be harmful 
to the patient.   

Who develops pharmaceutical products?
Developing a suitable product involves a number of different stages 
within a pharmaceutical company:  formulation, process development, 
analytical development, regulatory, quality control and clinical. During 
the development of the drug, the formulation and process development 
groups liaise closely with the analytical development group. It is the 
responsibility of the analytical development group to develop suitable 
analytical methods for the testing of all components used in the 
manufacture of a drug product as well as the testing of samples both 
during and after manufacture. 

A wide variety of tests is employed to assess the quality of the product at 
each stage. Chromatographic methods are used to quantify the amount of 
drug substance in the formulation to ensure that it matches the targeted 
dosage strength (label claim). Qualitative methods are also used to 
detect the presence of any impurities or degradation products. These 
methods are used when conducting stability studies to determine the 
shelf-life of the product. The analytical development group in conjunction 
with the formulation development group determines specifi cations and 
tests that demonstrate that a quality product has been prepared.

Once a suitable product is developed, the manufacturing process is 
transferred to the production group for routine manufacture and the 
analytical methods are transferred to Quality Control (QC).

How pharmaceutical products are 
manufactured?
Many processes are used to prepare tablets. Below is a process fl ow 
diagram for a tablet product prepared by the direct compression route. 
This is the simplest way to manufacture a tablet product and involves 
preparing a mixture of the drug substance and other materials known as 
excipients. These excipients are added to improve processing, stability 
and patient compliance. A coloured coating may be added to improve 
identifi cation of the product. 

A similar process can be used to manufacture capsules by fi lling the 
powder blend into a gelatine capsule shell.

HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
HPLC is also a valuable tool for identifying impurities and decomposition 
products and ensures that these remain at minimal levels during product 
HPLC is also a valuable tool for identifying impurities and decomposition 

Ivax is part of the Teva group, the world’s largest manufacturer 
of generic pharmaceutical products. With headquarters in Israel, 
Teva develops, manufactures and markets a wide variety of existing 
pharmaceutical products (generics) and new drug products. The 
organisation has 44 commercial manufacturing and R&D plants, 
including a state-of-the-art facility in Waterford employing over 
700 people.

The core technologies at the Waterford site are inhalation 
(inhalers) and solid dose products (tablets and capsules). 
The Waterford site includes an extensive Research & 
Development capability and is the Teva Centre of Excellence for 
respiratory products.
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Find out more about IVAX and their range of products 
at www.ivax.co.uk and at www.sta.ie

Biographical Notes

Mikhail Tswett 1872 – 1919

Mikhail Tswett was a Russian botanist who was born to an Italian mother 
and Russian father. Having been raised in Switzerland he attended the 
University of Geneva where he received a PhD in Botany. In 1896 Tswett 
moved to St Petersburg where he started work with the Russian Academy 
of Sciences. He later moved on to work in Universities in Warsaw but 
it was during his time in St Petersburg that Tswett invented adsorption 
chromatography to separate plant pigments.

Selman Abraham Waksman (1888 - 1973)

Waksman was born in the Ukraine. He left Russia for the United States 
in 1910, and went on study agriculture at Rutgers University, New Jersey 
and later biochemistry at the University of California. In 1952 he was 
awarded the Nobel Prize in Physiology/Medicine for his work in isolating 
an antibiotic against Gram-negative bacteria, Streptomycin.  Waksman 
coined the term antibiotic meaning ‘against life’.

Read more about other famous scientists at www.sta.ie

Activities

Practical Activities

Set up your own in-vitro dissolution baths using a variety of buffer solutions. 
Test a range of tablets to see at which temperature and at which pH they 
dissolve most rapidly. Use a colorimeter to test percentage absorbance of 
each tablet.  Where do you think their target action site is?

Investigative Activities

Is there a pharmaceutical company in your area? Do some research and fi nd 
out what manufacturing processes they use and what analytical methods 
they use to test their products. Compare these to the manufacturing and 
analytical processes used at IVAX.

Simple Chromatography

Cut some fi lter paper into strips measuring about 2 cm x 10 cm. Using a 
water-soluble felt marker, place a large dot on a strip about 2 cm from one 
end. Suspend the strip so that the dotted end is in water but with the dot 
above the water level. Leave in place for 10 to 15 minutes. Observe and 
record your fi ndings. Repeat the process with different markers.

Syllabus Reference

Leaving Certifi cate Biology 

Unit 1.3.7 - Metabolic role of biomolecules

Unit 3.3.4 - Human digestive system

Leaving Certifi cate Chemistry 
Unit 3 - Stoichiometry, formulas and equations

Unit 6 - Rates of reaction 

Unit 1A – Industrial Chemistry

Learning Outcomes

On completing this lesson the student will be able to:

• Understand the general procedures in the manufacture of tablets

• Outline key objectives in developing a new pharmaceutical tablet

•  Recognise the need for regulatory standards such as Good 
Manufacturing Practice

•  List the different groups within the pharmaceutical company and their 
role in producing a pharmaceutical product

•    Discuss the excipients used in the manufacturing of tablets and their 
functions.

General Learning Points

•  Good Manufacturing Practice (GMP) and other regulatory
requirements ensure that quality standards for the manufacture 
of pharmaceuticals meet regulatory standards – ensuring that the 
products which reach patients are of a high quality and are safe 
and effective.

•  The primary objective in developing a pharmaceutical product is to 
ensure that it fulfi ls the requirements relating to therapeutic effect, 
bioavailability, manufacturability and stability.

•  In the development of a pharmaceutical product, different groups of 
people are responsible for the following stages: formulation, process 
development, analytical development, regulatory compliance, quality 
control and clinical trials.

•  Various processes are used to manufacture tablets. Direct
compression is the simplest process.

•  Stability testing is vital to ensure long term effectiveness and quality 
of every pharmaceutical product.

True/False Questions

Indicate whether the following are true (T) or false (F) by 
drawing a circle around T or F.

(a) GMP stands for General Manufacturing Practice. T  F

(b)  Development of a pharmaceutical product is the primarily 
the responsibility of the formulation group.  T  F

(c)  Fillers and binders are examples of excipients used in 
tablet production.  T F

(d)  Qualitative tests are carried out using chromatographic methods. T  F

(e)  Qualitative tests allow concentration of drug substances 
in tablets to be calculated. T  F

(f)  Direct compression is a simple method for manufacturing 
tablets.  T  F

(g)  A coloured coating is sometimes used to make tablets 
taste better.  T  F

(h)  Once a tablet is produced no more testing is required.  T  F

(i)  HPLC is a valuable tool for the identifi cation and 
quantifi cation of any impurities in the tablets.  T  F

Check your answers to these questions on www.sta.ie

Examination Questions

2004 Ordinary Level

Explain the terms: 

(i) feed stock and 

(ii) co-products as used in industrial chemistry.

Explain how batch and continuous processes differ.

Specify two ways in which the chemical industry has made a positive 
contribution to modern life.

2002 Higher Level

Distinguish between batch and continuous production processes.

For further examples of past paper questions
check www.sta.ie

Revise the Terms

Can you recall the meaning of these terms? Reviewing the 
terminology is a powerful aid for recall and retention.

good manufacturing practice (GMP); product sampling; stability 
testing; product shelf life; therapeutic effect; active pharmaceutical 
ingredient (API); bioavailability; manufacturability; label claim; 
formulation; process development; analytical development; 
quality control (QC); clinical trials; chromatography; quantitative; 
qualitative; direct compression; excipients; patient compliance; 
homogenous; high performance liquid chromatography (HPLC); 
in-vitro, dissolution

Check the Glossary of Terms for this lesson on www.sta.ie
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Did you know?

•  The word chromatography comes from the Greek term chroma 
meaning colour and graphein meaning to write with.

•  Chromatography was fi rst developed in 1905 by a Russian scientist 
called Mikhail Tswett when he separated plant pigments using a 
calcium carbonate column.

•  HPLC was not developed until the mid 1970s and it is now used in the 
separation, identifi cation, purifi cation and quantifi cation of chemical 
compounds.


