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1. College Physics

Module Description

A knowledge of physics can help students to understand many processes and phenomena associated
with Chemical and Life-science related disciplines. This introductory Physics course is designed to
provide Chemical and Life Science students with the necessary fundamentals of physics, illustrated and
reinforced with relevant examples and applications. Learning Outcomes

On completion of this module the learner will/should be able to

1. Demonstrate a knowledge of the basic principles of physics

2. Apply principles of physics to specific applications in chemistry and biology

3. Measure physical quantities and employ precision, accuracy and error analysis

4. Employ problem-solving skills

5. Communicate scientific knowledge clearly, convincingly and accurately.

Teaching and Learning Strategies

Lectures and practicals including group discussions. Suggestions for self-directed study. Relating of
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lecture material to practical work and to other disciplines in Chemical and Life Sciences where

appropriate.

2. Organic Chemistry & Organic Chemistry Lab

Module Description

To examine the chemistry, structure and reactivity of the main functional groups in organic chemistry
with a special emphasis on those molecules of biological interest. To develop an understanding and
familiarity with mechanistic concepts.

Learning Outcomes

On completion of this module the learner will/should be able to

1. Identify the typical chemical reaction mechanisms of the main functional groups and the features
both structural and electronic, which are responsible for their reactivity.

2. Explain aromaticity and the main electrophilic substitution reactions of monosubstituted and
disubstituted benzene.

3. Examine geometrical and optical isomerism and assign E,Z and (R),(S) nomenclature.

4. Evaluate the use of Grignard reagents in organic synthesis.

5. Develop theoretical principles through a range of experimental, synthetic, purification and analytical
training in organic chemistry.

Teaching and Learning Strategies

Lectures.

Tutorials.

Moodle.

Group work.

Practical training.

Lab work.

3. Physical Chemistry & Physical Chemistry Lab

Module Description

This module comprehensively explores some of the major areas (both theoretical and experimental) of
Physical Chemistry (Thermodynamics, Chemical Kinetics, Aqueous Equilibrium and Electrochemistry)
and Inorganic Chemistry (Atomic Structure, Structure and Bonding, Coordination Chemistry and
Volumetric Analysis).

Learning Outcomes

On completion of this module the learner will/should be able to

1. Describe the principles underpinning atomic structure and trends in physical properties.

2. Predict the electron-domain and molecular geometries for species involving up to six electron
domains, including an understanding of variations in bond angles.

3. Apply Molecular Orbital Theory to deduce the MO diagrams for homonuclear and heteronuclear
diatomic molecules.

4. Describe basic concepts of coordination chemistry (coordinate bonding, complexes, ligands,
properties of transition metal complexes) including basic crystal field theory for octahedral complexes.
5. Solve a range of physical chemistry problems in thermodynamics, chemical kinetics, acid-base

equilibria and electrochemistry.
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6. Apply a wide range of experimental laboratory skills in both physical and inorganic chemistry,
including synthesis, characterization, solution of volumetric chemistry problems etc.

Teaching and Learning Strategies

The teaching of this module focusses on the use of extensive problem-solving strategies using working
method approaches for numerical problems in physical chemistry and the elucidation of structures and
molecular polarities in inorganic chemistry. The theory part of the module is intrinsically linked to
experimental work to reinforce each topic. Each week learners will attend a tutorial session where they
will work through a series of problems using an active learning approach. Molecular graphics and
molecular models also will be used extensively to illustrate the three-dimensional nature of molecules
and coordination complexes.

4. Instrumental Analysis & Instrumental Analysis Lab

Module Description

An introduction to and the basic theory of common analytical methods including Spectroscopy and
Chromatography Techniques. This would include UV-Vis, IR, and Fluorescent Spectroscopy, and TLC,
GLC and HPLC chromatrography techniques, Atomic Absorption and Emission spectroscopies, Mass
spectroscopies including GC/MS, Nuclear magnetic resonance spectroscopy and X ray analysis. The
chromatographic techniques studied includeElectrophoresis, Capillary Electrophoresis, lon
Chromatography, SFC and GPC/SEC chromatographies. Other techniques introduced include
Radiochemical methods, Thermal Methods of analysis, Microscopic methods and Electrochemical
methods.

Learning Outcomes

On completion of this module the learner will/should be able to

1. Explain the principles and operation of a range of Spectroscopic and Chromatographic Techniques
and

other listed analytical methods

2. Operate common analytical techniques

3. Describe the important quality control parameters used in analytical techniques

4. Interpret the spectral and chromatographic outputs from the instruments used and studied

5. Apply the principles of a number of techniques studied to solving analytical problems

6. Explain the principles /operation of a range of spectroscopies and chromatographies and other listed
analytical methods.

7. Operate common listed analytical techniques

8. Describe the important quality control parametrers associated with the named techniques

9. Interpret the spectral and chromatographic outputs from the listed techniques

10. Apply the methods of analysis covered in the modules to different analytical problems

Teaching and Learning Strategies

The module will include both practicals and lectures being delivered. A continuous assessment will be
delivered which will aid the students in the preparation of their final examination. Include 2 hours
lectures a week and a two hour practical which will compliment the theory covered in the lectures. The
practical component will be delivered using Laboratory practical sessions including a visit to see the
operation of a number of the advanced techniques we do not normally have access to in the teching
lab. The practicals will compliment the lectures / theory and will give students expeience in the
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preparation of samples for analysis, the setting up of the instrumention, the running of the samples
and the interpretation of the results obtained, with an emphasis on quality control at all stages

5. Pharmaceutical Analysis & Pharmaceutical Analysis Lab

Module Description

To impart those theoretical and practical competencies enabling the student to integrate acquired
knowledge of the principles, suitability, calibration and applications of pharmaceutical analytical
techniques and associated apparatus and operations.

Learning Outcomes

On completion of this module the learner will/should be able to

1. Address a problem in pharmaceutical analysis, select an appropriate strategy, implement it, and
critically evaluate the results therefrom;

2. Utilise a broad range of analytical skills based on planning, design, technical competence,
observation, interpretation and communication;

3. Select an appropriate sampling plan, treatment protocol and analytical method so as to produce a
valid analytical measurement.

Teaching and Learning Strategies

Lectures designed to describe, associate and contrast methodologies for the analysis of APIs, products
and pharmaceutically relevant fluids will be supported by a range of practicals designed to impart key
handling and manipulation skills, responsible attitude and interpretive abilities.

6. Pharmaceutical Separation Engineering

Module Description

To provide pragmatic approaches to the role of separation science throughout the entire drug
development process from drug molecule inception to marketed product.

Learning Outcomes

On completion of this module the learner will/should be able to

1. Define the critical importance of separation science.

2. Blend the practical aspects of fast and effective method selection or development with molecular
structure.

3. Select a chromatographic technique pertinent to the analytical/development task at hand.

Teaching and Learning Strategies

Formal lectures on key aspects of separation science leading to a visualisation of how these can be
employed in a hyphenated capacity with other analytical instrumentation. Web based resources such
as expert systems for troubleshooting and method optimisation e.g.,, ChromAcademy. Sufficient
examples of practical and pragmatic approaches to method development and pharmaceutical
guantitation.

7. Pharmacology & Pharmacology Lab

Module Description

Pharmacology is a branch of medicine and biology that deals with the study of drugs and their actions
and uses in living systems. This module will provide students with detailed understanding of how drugs
effect the body (pharmacodynamics) and what the body does to drugs (pharmacokinetics). The focus of
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this module is on molecular targets for drug action, intracellular signalling and pharmacokinetics.
Furthermore, the student will gain experience in the types experiments used to simulate biological
systems in the laboratory and in the quantification of biological receptors.

Learning Outcomes

On completion of this module the learner will/should be able to

1. Summarise intracellular signalling and various molecular targets for drug action.

2. Reflect on the relationship between drug structure at a molecular level and drug activity.

3. Demonstrate a clear understanding of absorption, distribution, metabolism and elimination of drugs
in the body. Be proficient in utilising appropriate mathematical formulae for the analysis of
pharmacokinetic data and be able to analyse the practical significance of the results of these
calculations.

4. Critically review various pharmacokinetic models and factors influencing pharmacokinetic variability.
5. Classify the models and techniques used in modern experimental pharmacology.

Teaching and Learning Strategies

Series of lectures complimented by computer simulation-based and laboratory-based practicals. In
these classes students will be asked questions in order to stimulate interest and to reflect on previous
learning. The use of Moodle to support learning by providing the student with easy access to course
material, additional articles, web links and scientific papers for further self-directed learning, and a
forum for discussion, questions and self-assessment. Group work will be used as a learning strategy in
the laboratory as the students will work in teams of 2-3 people in order to carry out experiments. Short
online videos may be used in order to help students visualise more difficult concepts.

8. Pharmaceutical Technology & Pharmaceutical Technology Lab

Module Description

The aim of this module is to focus on crystallographic methods of characterization of solid-state
pharmaceutical compounds and examine applied and innovative process technologies in
pharmaceutical manufacturing.

Learning Outcomes

On completion of this module the learner will/should be able to

1. Distinguish between point group symmetry and space group symmetry.

2. Discuss various methods of characterizing pharmaceutical solids and crystal polymorphs including
X-ray powder diffraction and single-crystal X-ray crystallography.

3. Interpret the different processes and technologiesinvolved in the manufacture of pharmaceutical
products.

4. Execute key chemical engineering calculations of relevance to the pharmaceutical industry.

5. Evaluate design and control aspects of pharmaceutical manufacturing plants which includes an
industrial site visit.

Teaching and Learning Strategies

The teaching of this module focusses on an integrated approach to understanding pharmaceutical
teachnology involving solid-state characterization, crystal engineering, advanced physical chemistry
and biological aspects of biopharmaceutical technology. Learners will see how all these diverse areas
straddling the chemical and biological sciences feed into their understanding of pharmaceutical
technology. Case studies involving current research in pharmaceutical science will also be embedded
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into the delivery of the content. The process side will be captured by an industrial site visit which
learners will have to report on. The theory part of the module is intrinsically linked to experimental
work to reinforce several sub-topics. Molecular graphics and molecular models also will be used
extensively to illustrate thethree-dimensional nature of pharmaceutical compounds and to deduce

their respective point groups.

9. Natural Pharmaceutical Chemistry

Module Description

This module will provide the student with current knowledge and research in the areas of
pharmacognosy, drugs from natural sources and nutraceuticals, as well as a background in Natural
Product Chemistry and Biochemistry.

Learning Outcomes

On completion of this module the learner will/should be able to

1. Review the origins of the important plant based medicines, their structures and actions.

2. Acquire and demonstrate proficiency with regards to the Pharmacopoeial methods of analysis on
drug materials from herbal sources.

3. Critically review the safety, legislation and quality control of herbal medicines.

4. Acquire analytical profeciency in the extraction and characterisation of a number of herbal products.

5. Review the origins of common nutraceuticals, their therapeutic uses, functions and modes of action.

Teaching and Learning Strategies

This modules will be delivered in the classroom via lectures and supported by guest lecturer(s) from
experts in the field of Herbal medicines, along with delivering a set of relevant laboratory based

practicals
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