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Assignment 1 – Quality Control in the Pharmaceutical Industry
You will be working in groups of 2 to complete the practical assignment; however you MUST submit your own INDIVIDUAL written report.

Unit abstract

Learners wishing to pursue a career as a laboratory technician will need a general

understanding of all the main sciences including some basic practical techniques.

This unit introduces learners to fundamental scientific ideas in chemistry, biology and

physics. The unit is core to all endorsed titles.

The learning outcomes have also been designed to underpin the knowledge required

in fundamental concepts in biology, chemistry and physics. This should enable

existing or future applied science technicians to carry out work effectively in industry

and analytical services.

Learning outcomes

On completion of this unit a learner should:

1 Understand the quantities involved in chemical reactions

2 Understand structures in biological systems

3 Understand types of energy and their interconversions

4 Know the basic principles of electricity and electromagnetic radiation.
Scenario

In quality control laboratories tests are carried out to check the quality of substances, whether they are raw materials, materials being produced/manufactured on a large scale or checks on such substances such as the quality of river water or soil or foods.
As part of your professional development as a new science technician working in the quality control laboratory of a pharmaceutical manufacturing chemical company, you have been asked to investigate:
some key features of the periodic table
atomic structure and chemical bonding
the preparation of standard solutions
simple acid-base titrations
how the titrations would be carried out differently in a modern quality control laboratory.
Task 1a (P1)

Many of the elements (in compounds and their solutions) involved in carrying out the preparation of standard solutions and titrations are in different groups and periods of the periodic table. 

Using the elements sodium, potassium, calcium, magnesium, carbon, oxygen, nitrogen, fluorine, chlorine, iron, hydrogen and sulphur, provide some key features of the periodic table such as:

how they are organised in groups, periods and blocks

any trends in their chemical and physical properties in the groups they belong to and the periods they are in

their atomic number and relative atomic masses

their electronic structures using Bohr’s theory.
Task 1b (P1)
Many of the compounds used in the preparation of standard solutions and carrying out titrations can be covalently or ionically bonded in nature. These can include acids, alkalis and salts such as: hydrochloric acid; sulphuric acid; ethanoic acid; sodium hydroxide, potassium hydroxide; sodium chloride; sodium sulphate; potassium chloride; sodium ethanoate etc.
Outline the key features of chemical bonding including ionic and covalent bonding using an example of:

one inorganic acid

ethanoic acid

one salt.
In respect of ethanoic acid, show the tetrahedral basis of organic chemistry and that it is polar in nature (in order for it to dissolve in water).
Task 1c (P2)
Using the laboratory procedure and risk analysis provided by your tutor, safely prepare a standard solution of sodium hydroxide of a suitable molarity. 

Also using the laboratory procedure and risk analysis provided by your tutor, carry out two simple titrations using the sodium hydroxide solution of known molarity against:

an unknown solution of a strong acid

an unknown solution of a weak acid.
Repeating the titrations when necessary to ensure that you have consistent results,
calculate the molarity of the unknown solutions using the given calculation method to achieve accurate results.
Task 2 (M1)
Using the results obtained from your practical experiments, draw conclusions about the accuracy of your results in terms of the:

consistency of the volume of unknown solution titrated

the accuracy of the end point

the indicator used

your method of calculation.
Task 3a (D1)
Explain why it is important when producing pharmaceutical products ready for consumers to prepare standard solutions and to carry out titrations accurately in a quality control laboratory.
Task 3b (D1)
Although the fundamental concepts underlying the preparations of standard solutions and the carrying out of titrations are the same in modern industrial laboratories, the methods by which they are carried out can be different and automated.

Using the information you have gathered from a visit, talk, CD ROM demonstration or from a website, describe how preparations of standard solutions and titrations are carried out in modern industrial laboratories.
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