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The Degree Programme in Clinical Technology

Learning outcomes to be achieved at the end of the first 2 years of the degree programme

(Dip HE level).

Core Learning Outcomes

1.

Work within appropriate safety and quality standards

Anatomy and Physiology 15cp

1.

o N

Describe the structural organisation of the human body from cell to organ system using
appropriate histological and anatomical terminology

Demonstrate an understanding of the principles of homeostasis and the role of the organ
systems in its maintenance

Demonstrate the integrated function of the major organ systems of the human body
Describe and explain the roles of the cardiovascular, respiratory and renal systems in the
maintenance of homeostasis e.g. cardiac output, blood pressure, respiratory gases,
regulation of pH

Describe the importance of nervous and hormonal control of physiological systems in the
maintenance of homeostasis.

Describe the main features of the musculo-skeletal system

Identify the key stages in the anatomical and physiological development of the human body
Explain the mode of action of sensory receptors and their role in the special senses e.g.
vision, hearing, taste

Mathematics and Statistics 15¢cp

1.

2.

3.
4.

Demonstrates the appropriate use of number, algebra, trigonometry, exponential, graphs
and linear relationships to solve medical problems

Demonstrates understanding and application of reduction to linear form, differentiation, and
integration to solve medical problems

Demonstrates skills in the analysis and interpretation of data within a work-based context.
Formulate hypotheses on medical data and perform appropriate tests

Health & Safety, Research Methods & Hospital Practice 15cp

1.
2.
3
4.
5.

6.
7

Demonstrate an understanding of the Health & Safety legislation associated with the clinical
environment

Describe and explain hazards in the workplace and precautions in place to control the risk
Describe the Organisational structure and the context at a local and national level, including
staff development and scope of practice

Demonstrate appropriate communication skills when dealing with patients in the workplace
Demonstrate an understanding of research methods, clinical governance, clinical audit,
ethics and quality systems

Demonstrate an understanding of basic first aid and cardiopulmonary resuscitation

The theory and practice of management tools necessary to perform effectively within an
organisation

Computers and IT 15¢cp

1.

Describe and explain the basics of computer hardware

2. Develop a computer programme to manipulate medical information
3. Manipulate and present medical information by the use of Spreadsheet, Database and
PowerPoint
4. Describe and explain the need for data security and confidentiality within the medical
environment
CONTENTS
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The Degree Programme in Clinical Technology

Core Learning Outcomes for Medical Engineering Technology, Rehabilitation Engineering,

Radiation Engineering and Renal Technology

Engineering Technologists must understand both electronic and mechanical principles. A
technologist working in Equipment Management needs to understand mechanical principles of
anaesthetic equipment, for example, and Rehabilitation Engineers need to understand electronic
control systems for environmental controls and wheelchair controls.

Electronics Principles 30cp

N —
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Understand electrical and magnetic fields

Demonstrate competence in the analysis and both direct current and alternating current
electrical circuits.

Apply principles of circuit design

Systematically solve problems in circuit design

Produce a printed circuit board for a simple circuit

Design circuits using operational amplifiers for linear and non-linear applications;

Choose and apply appropriate mathematical methods to analyse circuit behaviour and
describe electrical signals.

Diqital systems 15cp

1.

2.
3.
4.

Develop competence in design techniques associated with digital logic circuits and a
fundamental understanding of microprocessor architecture

Understand and apply electronic principles, methodology and tools in digital system design;
Understand and apply techniques for interfacing a range of transducers to microprocessors
Be able to write simple microprocessor programmes

Mechanics and Materials 15cp

1.

Describe the fundamental principles of applied mechanics and basic analytical and
graphical methods

2. Solve simple examples in applied mechanics
3. Describe the basic systems underlying fluid motion and fluid systems performance
4. Describe the structure, mechanical and physical properties of materials used in clinical
engineering applications
CONTENTS
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The Degree Programme in Clinical Technology

Core Learning Outcomes for Medical Engineering Technology, Rehabilitation Engineering

and Renal Technology

Engineering Design 15¢p

hoONM=

5.

Demonstrate familiarity with sources of design information;

Make effective use of components in an engineering design;

Apply problem solving techniques to an open ended design problem;
Exercise judgement across a range of functions in Computer Aided Design,
communication, design and manufacture

Present alternative solutions to an appropriate audience

Measurement and Sensors 15cp

—_—

Demonstrate an understanding of the source and nature of physiological signals
Critically evaluate the choice of transducer and equipment to measure specific
physiological signals

Demonstrate an understanding of measurement errors, propagation of errors, calibration
and tolerances

Undertake appropriate analysis of clinical measurement data and critically evaluate the
issues of errors, tolerances and calibration that affect the outcome of the analysis

Biomechanics 15cp

1. Review and evaluate the structure and function of the musculoskeletal System

2. Describe human movement and techniques for analysing movement

3. Understand kinetics and kinematics

4. Understand thermodynamics and its application in biomechanical systems
CONTENTS
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The Degree Programme in Clinical Technology

Core Learning Outcomes for Nuclear Medicine Technology, Radiation Engineering
Technoloqgy, Radiation Physics Technology and Radiotherapy Physics Technology

lonising Radiation Physics 30cp

Describe and explain atomic structure and the laws of radioactive decay

Describe and explain the production of X-rays and other sources of radiation

Describe and explain the interactions of radiation with matter and radiation dosimetry
Describe and explain the interactions of electrons with matter

Describe and explain basic radiation protection and dose monitoring

Demonstrate knowledge of different detector systems, the appropriate choice of detector
and counting statistics

ocukhwNn-~
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The Degree Programme in Clinical Technology

Core Learning Outcomes for Nuclear Medicine Technology, Radiation Physics Technology

and Radiotherapy Physics Technology

Physics and Instrumentation 15cp

1.

2.

3.

Display an understanding of the fundamental concepts of DC and AC electricity and
magnetism, structures of matter & its properties.

Describe simple kinetic theory of matter and explain how temperature is defined &
measured.

Describe and explain types of waves and radiation

Demonstrate knowledge of components of an instrumentation system. Describe the
components of a generalised instrument system and have a knowledge of range of system
parameters.

Demonstrate an understanding of signal processing techniques to measure physiological
signals

Medical Imaging 15cp

1.

akrowb

For each modality (Radiology, Fluoroscopy, CT, Ultrasound, Nuclear Medicine, MRI, Digital
Imaging, PET, Mammography) describe and explain the principles of operation

Describe and explain the clinical applications of each modality

Describe and explain the possible health effects of each modality

Describe and explain the legislative framework surrounding the use of each modality
Critically evaluate the risks and benefits of each modality

Non-ionising Radiation 15¢cp

2.

3.
4.
5

Describe and explain the electromagnetic spectrum

For each type of radiation (Ultra-violet, RF and microwaves, Lasers, Infra-red, Magnetic
fields) describe and explain the sources and physical properties

Describe and explain the biological effects and measurement of each type of radiation
Describe and explain the possible health effects and safety of each type of radiation
Describe and explain clinical applications of each type of radiation

Medical Electronics and Equipment Management 15cp

o=

Demonstrate an understanding of the full equipment lifecycle

Describe and explain the legislative framework surrounding the use of medical devices
Understand basic analogue and digital electronics

Demonstrate a basic understanding of microprocessors and circuit design and construction
Demonstrate an understanding of the safety of medical electrical equipment

CONTENTS
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The Degree Programme in Clinical Technology

Specialist modules for the first 2 years of the degree programme ( Level)

Medical Engineering Technology: Knowledge and use of equipment 30cp

1.

2.
3.

4.
5.

Demonstrate an understanding of a scientific and engineering principles behind a range of
medical devices

Understand how physiological signals are produced

Understand the necessary transducers and/or electrodes required for making
measurements

Correctly calibrate measurement equipment

Understand the electrical safety requirements of medical devices

Radiation Engineering Technology — see Radiation Physics Technology

Rehabilitation Engineering Technology 30cp

abrowN=

Define Assistive Technology and Rehabilitation Engineering

Understand medical and social models of rehabilitation

Understand rehabilitation engineering workshop practice

Describe manufacturing techniques used in Rehabilitation Engineering Technology
Understand properties of materials used in Rehabilitation Engineering Technology

Renal Technology 30cp

1.

N
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Display an understanding of the fundamental concepts of electricity and magnetism,
structures of matter & its properties.

Describe simple kinetic theory of matter and explain how temperature is defined &
measured.

Describe and explain types of waves and radiation

Display an understanding of the fundamental concepts of chemistry

Describe the principles of haemodialysis techniques and their history and development
Describe and explain the function of different types of dialyser membrane.
Demonstrate an understanding of adequacy.

Explain alternative dialysis methods of attaining clearance of solutes.

Describe the role of buffers and electrolytes in dialysis fluids.

10 Explain the reasons that influence choice of concentrate composition.
11. Describe access methods and assess possible advantages and disadvantages.
12. Describe possible dialysis complications or adverse reactions

Nuclear Medicine Technology 30cp

1.
2.

3.

Describe and explain radiation dosimetry and protection in nuclear medicine

Demonstrate a detailed understanding of the gamma camera, its performance and its
uses/applications and quality control procedures.

Compare and critically contrast the structure, function and use of different types of gamma
camera (planar, scanning, SPECT).

Understand the principles of radionuclide production

Critically discuss the problems associated with the assay of radioactive material and
demonstrate an understanding of the principles of such measurements.

Demonstrate an understanding of hardcopy display devices

Radiation Physics Technology and Radiation Engineering Technology 30cp

1.
2.

Demonstrate an understanding of the principal clinical sources of radiation
Describe and explain the principles of Radiation Protection
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The Degree Programme in Clinical Technology

Describe and explain appropriate national and international legislation and policies
Demonstrate an understanding of different types of personal and environmental dose
monitors and their use in the medical environment

Demonstrate an understanding of the factors affecting the design of radiation facilities
Describe the effects of radiation on cells and tissues

Radiotherapy Physics Technology 30 cp

1.
2.
3.
4

5.

Demonstrate understanding of the application of medical imaging to tumour localisation and
treatment planning

Demonstrate understanding of the interaction of radiotherapy treatment beams with matter
Describe and explain the physics and function of radiotherapy/brachytherapy equipment
Demonstrate understanding, analysis skills and judgement in radiation dose measurement
and calculation in radiotherapy and brachytherapy

Demonstrate understanding of the characteristics and choice of appropriate radiation fields
for treatment

CONTENTS
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The Degree Programme in Clinical Technology

Clinical Practice Placement for the first 2 years of the degree programme 45/60cp (Dip HE

Level

The clinical practice placement in the first 2 years of the degree programme is intended to
introduce and develop appropriate knowledge and expertise for technologists working in Medical
Physics and Clinical Engineering Departments. For those undertaking the engineering based
degree this module attracts 45cp. For the radiation based degree 60cp.

The technical competences covered in this module are described in the NOS career pathway stage

4

Learning Outcomes

1.

Demonstrate an ability to access and use a range of information sources including
electronic and paper-based within a clinical context and use this information in the
preparation of verbal reports and written assignments

2. Recognise issues around: Human Rights and Health and Safety issues / legislation within a
clinical environment, patient identification, management and communication skills and
quality assurance

3. Demonstrate understanding and limited participation in the following: equipment
management procedures, fault finding and reporting, calibration and operation of equipment
and patient investigations within the appropriate Medical Physics Department.

4. Produce a professional portfolio which cumulatively records/provides evidence of the skills
and knowledge gained in the first and second year of training

CONTENTS
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The Degree Programme in Clinical Technology

Learning outcomes to be achieved in the last 2 years of the deqree programme (BSc

Honours)

Specialist modules for the last 2 years of the degree programme (BSc Honours)

Medical Engineering Technology Clinical Instrumentation 30cp

1.

2.
3

7.

8.
9.

Understand and demonstrate the application of quality management systems relating to
design and development of medical electrical equipment and systems.

Understand the application of the Medical Devices Directive.

Understand CE marking medical electrical equipment and systems including routes to
compliance.

Understand and demonstrate the application of risk management to medical electrical
equipment and systems.

Understand and demonstrate the application of the general requirements for safety of
medical electrical equipment and systems during the design, manufacturing and
implementation of medical electrical equipment

Understand and demonstrate the application of electromagnetic compatibility requirements
and test for medical electrical equipment and systems.

Discuss user requirements relating to the functional, physical and environmental aspects of
medical electrical equipment and system design.

Discuss and critically evaluate medical electrical equipment and systems design proposals.
Design, manufacture, document and test medical electrical equipment and systems.

Medical Engineering Technology: Equipment in the Clinical Environment 30cp

1.
2.

3.

Understand the electrical installation requirements for the clinical environment
Understand the needs of the equipment, users, clients and others within the clinical
environment.

Understands the electrical environment in high risk clinical areas (e.g. intensive care)

Radiation Engineering Technology 30cp

aorwN =~

Understands the construction and design of X-ray tubes and generators

Understands the construction and design of radiotherapy treatment equipment
Understands equipment management in relation to X-ray and Radiotherapy equipment
Understands the electrical installation requirements for X-ray and Radiotherapy equipment
Understands electrical and mechanical quality assurance test for X-ray and Radiotherapy
equipment

Rehabilitation Engineering Technology 30cp

1.
2.
3.
4

5.
6.

Demonstrate a knowledge and understanding of the full range of assistive technology
solutions

Demonstrate a knowledge and understanding of the main disabling conditions
Demonstrate a knowledge and understanding of the clinical practice of rehabilitation
Demonstrate an understanding of the use of biomechanical analysis in assessment and
assistive technology design

Design bespoke assistive technology solutions

Critically appraise the benefits and risks of alternative assistive technology solutions

Renal Technology: Renal Anatomy, Physiology and Pathology, Dialysis Technigues and

Technology, Water Treatment 30cp

1.
2.
3.

Demonstrate a knowledge and understanding of renal anatomy, physiology and pathology
Critically discuss different dialysis techniques and their advantages and disadvantages
Demonstrate a knowledge of the standards of water quality required for dialysis treatment

October 2005 Page 11 of 100 Version 1.2



The Degree Programme in Clinical Technology

4. Demonstrate an understanding of water treatment processes and quality control testing
required for renal dialysis.

Renal Technology: Water Treatment and Quality, Biochemistry, Microbiology and Virology,
Modalities and Standards, Psychological and Social implications of Renal Replacement Therapy
30cp

1. Demonstrate an understanding of the biochemistry, microbiology, virology and different
modalities of renal replacement therapy

2. Be able to critically discuss the psychological and social implications of renal replacement
therapy

3. Demonstrate an understanding of the national and international standards that apply to
renal replacement therapy

4. Monitor water quality and interpret the results

5. Understand the implications to changes in water quality due to changes in supply

Nuclear Medicine Technology - Anatomy, Physiology, Pathology and Patient Care 30cp

1. Describe and demonstrate an understanding of anatomy an physiology issues relating to
the practice of Nuclear Medicine and development of novel radiopharmaceuticals and
techniques

2. Critically discuss the problems associated with the care of patients undergoing nuclear
medicine investigations or treatments.

3. Demonstrate an understanding of the procedures, radiation protection and legislative
issues surrounding the administration of radioactive materials

4. Demonstrate an understanding of the handling of incidents and relating reporting
procedures

5. Describe and demonstrate an understanding of issues relating to health and safety and
audit in Nuclear Medicine departments

Nuclear Medicine Technology - Practice of Nuclear Medicine 30cp

1. Demonstrate an understanding of Radiopharmacy techniques including generators, isotope
properties and blood labelling techniques.

2. Describe and critically analyse the role of Nuclear Medicine in the diagnosis of disease with
particular reference to the skeletal, respiratory and renal systems

3. Critically review and evaluate applications of nuclear medicine in terms of diagnosis and
therapy for a range of body systems with due reference to patient care needs.

4. Discuss and evaluate radiopharmaceuticals in terms of radionuclide chemistry, biological
behaviour and factors affecting product quality

Radiation Physics Technology - Clinical Applications of Radiation Protection 30cp

—_—

Explain X-ray production and interaction with human tissue

2. Critically review and evaluate X-ray image formation and recording, techniques, health and
safety, legislation/codes of practice, clinical sources and audit requirements

3. Describe and evaluate the role of quality management in the service and calibration
aspects of diagnostic radiology physics

4. Demonstrate an understanding of the operation and principles of radiotherapy treatment
equipment

5. Demonstrate an understanding of the use of radioactive materials in nuclear medicine

Radiation Physics Technology: Practical Applications 30cp

1. Demonstrate an understanding of the organisational arrangements for radiation protection
2. Demonstrate an understanding of dosimetric methods and critically analyse dose reduction
options
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The Degree Programme in Clinical Technology

Undertake radiation surveys and evaluate methods/options for improvement and dealing
with radiation incidents and emergencies

Undertake performance testing of a range of diagnostic X-ray equipment

Undertake calibration/type testing of survey meters

Critically analyse the differences between fluoroscopic and interventional radiological
equipment and demonstrate an understanding of the physical basis for the difference
Collect and analyse appropriate dosimetric information from complex examinations to
produce a dose/image-quality optimised examination and survey, evaluate and propose
safe working practices in high dose/risk examinations for both staff and patients

Radiotherapy Physics Technology - Anatomy, Physiology, Pathology, Radiobiology & Patient Care

30cp

1.

2.

5.
6.
7

Discuss the requirements relating the application of medical imaging to radiotherapy and
appraise the choice of imaging technique

Discuss the requirements relating to patient care in the mould room and specify and
appraise factors/principles/constraints, which affect treatment regimes and treatment
planning.

Describe and critically evaluate the principles of Radiobiology applied to external beam
Radiotherapy

Demonstrate an understanding of and critically evaluate, radiotherapy equipment, the
beams produced, their characteristics and how they are analysed

Critically review tumour pathology of some common tumour sites

Describe target volumes as defined in ICRU 50 and 62 documents

Define dose prescriptions and reporting as per ICRU recommendations

Radiotherapy Physics - Practice of Radiotherapy Physics 30cp

1.

Demonstrate understanding, analysis skills and judgement in treatment planning, radiation
dose measurement and calculation, in radiotherapy (external beam/brachytherapy)

2. Demonstrate understanding, comprehension and judgement in the positioning and
immobilisation of patients undergoing radiotherapy

3. Demonstrate understanding, comprehension and judgement in the operation of
radiotherapy equipment and associated quality control procedures and systems

4. Critically discuss the principles of radiation protection in radiotherapy (external
beam/brachytherapy)

5. Demonstrate an understanding of the relevant principals relating to the calculation of dose
distributions within patients

CONTENTS
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The Degree Programme in Clinical Technology

Clinical Practice Placement for the last 2 years of the degree programme 30cp (BSc

Honours)

The clinical practice placement in the last 2 years of the degree programme should build upon the
knowledge and expertise for technologists working in Medical Physics and Clinical Engineering
Departments covered in the first. It should be seen as the second stage in a continuum delivered
over 4 years of the programme, enabling the student to gain increasing professional competence.

The technical competences covered in this module are described in the NOS career pathway stage

5

Students will further develop and apply concepts and practices relating to Health and Safety and
human rights: e.g. health and safety legislation / protocols (manual handling, basic life support, first
aid, electrical safety, COSHH, accident/incident reporting, infection control), data protection,
confidentiality, ethics, rights and responsibilities of individuals, equal opportunities.

Learning Outcomes

1.

Demonstrate increased knowledge, understanding and confidence in application, of the
core skills in clinical, patient identification, communication skills and management, and
quality assurance.

2. Demonstrate competence for routine tasks / situations in equipment management
procedures, fault finding and reporting, calibration and operation of equipment, and patient
investigations within an appropriate Medical Physics or Clinical Engineering Department

3. Critically review and evaluate departmental protocols in relation to the core skills in Health
and Safety, human rights, Patient identification, communication skills and management,
quality assurance

4. Critically review and evaluate routine tasks in relation to, fault finding and reporting,
calibration and operation of equipment within the appropriate Medical Physics Department.

5. Produce a Professional portfolio which cumulatively records / provides evidence of the
skills, knowledge and attitudes gained in the third and fourth year of training.

CONTENTS
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The Degree Programme in Clinical Technology
Clinically based project. 30cp

Students are required to undertake a clinically based project during the final year of the course.
Within the project, the student integrates and applies material presented throughout the other
modules and applies them to a clinically relevant research question. In this module, the student is
given an opportunity to investigate the subject area of the project and is directed to sources of
information for project preparation, management and delivery.

Learning outcomes

1. Formulating a properly focused and research question

Appropriate selection of methods and procedures to investigate the research question
Acquisition of more advanced skills in research techniques

Understanding of ethical issues related to research with human participants if appropriate
Gaining greater familiarity with performing statistical or other analytic techniques

Gaining greater familiarity with organising or manipulating research data

N o g bk~ W Db

Writing a research report with appropriate content and format

CONTENTS
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The Degree Programme in Clinical Technology

Indicative the first 2 years of the degree programme (Dip HE level).

Core topics

Anatomy and Physiology

For each organ/system the student must be able to describe the

Gross anatomy
Surface anatomy
Function
Physiology
Common pathology
Medical terminology

Cells and Tissues
e Cell composition, division
o Embryology
e Types and sites of tissues
e Matrix substances, blood, skin

Skeleton
e Bones, muscles and joints
e Bone structure, osteogenesis.
¢ Bone joint abnormalities, fractures, tumours, infections.

The Nervous System.
¢ Physiological anatomy of the brain
Main subdivisions and lobes
Grey and white matter.
Arterial and venous circulation.
Blood brain barrier.
Cerebrospinal fluid and its circulation.
Vascular incidents.
Space occupying lesions.

Endocrine System.
e Hormone production and feedback mechanisms.

¢ Endocrine glands
e Menstrual cycle.
e Pathological conditions, under and over production of hormones.
e Space occupying lesions.
Cardiovascular System.

e Blood Vessels - arteries, capillaries and veins.

Central and peripheral circulation.

The heart as a pump. Myocardium and cardiac chambers. The coronary circulation.
Pulmonary and systemic circulation.

Cardiac output.

Ejection fraction, wall movement.

Conduction system

Coronary disease.

Impaired cardiac function.

Homeostasis
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Pathology of blood vessels; arterial and venous thrombosis; aneurysm.

Respiratory System

Respiratory pathways; trachea, bronchi and lungs
Gaseous Exchange

Interrelation between alveoli and lung capillaries
Obstructive pathology, SOL

The Kidneys and Urinary Tract.

Structure of kidneys, ureters and bladder.
Formation of urine, renal perfusion

Glomerular filtration, tubular function; absorption and secretion

Homeostasis

Obstructive uropathy, reflux, renal failure space occupying lesions; infection

Consequences of renal failure
Renal transplantation

Gastrointestinal System.

The alimentary tract; passage of fluid and solid through the tract, digestion,

Malabsorption, SOL, IBD

Liver and its functions, hepatocytes, bile formation, gall bladder and bile ducts.
Pathological conditions; space occupying lesions, jaundice, acute cholecystitis, bile
reflux

Pancreas

Hemopoietic and Lymphatic Systems

Composition and function of blood; plasma and cells
Coagulation.

Bone marrow and spleen.

Reticuloendothelial system.

The lymphatic system; circulation of lymph.

Reproductive System

Genitalia

Pregnancy and foetal development
10/28 day rule

SOL

Sense Organs

e Ear, Nose

e Tongue

e Skin

e Eyes
CONTENTS
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The Degree Programme in Clinical Technology

Mathematics and Statistics 15cp

Mathematics

Numerical representation and scientific calculator use: standard form, negative numbers,
percentages, accuracy & precision, conversion of units of measure

Algebra: review of basic concepts

Graphs: linear and non-linear graphs in the x-y plane, plotting a graph of the function,
solving equations using graphs, solving simultaneous equations graphically

Logarithmic expressions: indices, laws of indices, laws of logs, combinations of logs,
natural logs & base 10 logs, solving equations with logarithms, properties and graph of In
and log function

Angles and Trigonometry: degrees, radians, trigonometry ratios (sin, cos, tan), solving
trigonometric equations, maxima & minima, graphs and waves generated by trigonometry
Exponential Functions: exponential expressions, exponential function and its’ graph, solving
equations involving exponential terms using a graphical method.

Reduction of non-linear laws to a linear form

Complex numbers

Determinants, matrices and vectors

Differentiation: gradient function, rules for differentiation, higher derivatives, maximums,
minimums, points of inflection, differentiation of sums, differentiation of differences
Advanced differentiation: products, quotients, exponential functions, logarithmic functions,
function of a function, partial differentiation, differential equations

Indefinite Integration: indefinite integration, some rules for indefinite integration, constant of
integration

Definite integration: areas under curves, areas bounded by lines and curves, finding areas
where some or all lie below the x-axis.

Fourier series, vector analysis, complex variables, Laplace transforms

Statistics

Types of Data: Discrete and continuous data

Summarising data graphically: dotplot, stem and leaf, box and whisker, grouped frequency
distribution, histogram, cumulative frequency distribution, cumulative frequency polygon,
bar chart, one and two variable data. Correlation and regression.

Summarising data numerically: mean, median, mode, samples, when to use various
averages, standard deviation, error, inter quartile range, box and whisker plots, variance,
range, measures of skewness

Normal distribution: mean, s.d., areas under the curve, standard normal transformation,
solution of problems

Simple probability. Samples and Population Distributions: reasons for sampling sample
size, random sampling, biased sampling, quota sampling, systematic sampling and
stratified sampling, relationship to normal distribution, primary and secondary data.
Chi-Squared: Basic chi-squared test, significant testing, contingency tables (any size),
Yates’ correction, degrees of freedom, hypothesis tests

Confidence Intervals: 95 % , 99% confidence intervals for the mean, large samples, t —
distribution for confidence intervals with small samples, degrees of freedom

ANOVA: data collection, factors and factor levels, one way (factor) ANOVA, notational and
computational formula, ANOVA table, Two way (factor) ANOVA ,assumptions and
hypothesis tests

Formulating Hypothesis: null and alternative hypothesis, one and two sided tests,
significance level, type 1 and type 2 errors, testing the mean of a population

Parametric Tests: Testing the mean of a population of differences for paired and unpaired
data

Non-Parametric Tests: Sign Test, Wilcoxen and Mann-Whitney tests to be looked at.
Reasons for using the various parametric and non-parametric tests.

CONTENTS
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The Degree Programme in Clinical Technology
Health & Safety, Research Methods & Hospital Practice

Health & Safety

¢ The Health and Safety at Work Act and its provisions
The duty of employers and employees in ensuring safety in the workplace
The duty to patients, other members of staff and the general public
Microbiological safety, cleaning and disinfecting, control of infection
Local accident and incident reporting
System for notification of untoward incidents, faults and hazards
Hazard Warning and Safety notices
Fire extinguishers, fire precautions and emergency procedures
Electrical, mechanical, chemical and biological safety
Consumer Protection Act
Radiation legislation.
Risk analysis and assessment

Management/Hospital Practice/Quality
e Overview
o National Health Service
o Hospitals/NHS Trusts
o Medical Physics and Clinical Engineering Departments
e Hospital Practice
o National and local procedures
o Clinical governance
o Clinical audit
e Quality Systems
o Meaning of quality, quality assurance and quality control
Quality standards
Assessment of quality
Quality management systems, records and audit

O O O

Patient Care
o Welcome, explanation, comfort, instruction, farewell.
o Dealing with: carers, relatives, children, elderly, mentally disturbed, blind, deaf,
uncooperative, etc.
Care of chair and stretcher patients
Moving and handling
Handling the unconscious, anaesthetised or disabled patient.
Discuss appropriately with patients or clients procedures being undertaken
Demonstrate an ability to communicate and explain complex or sensitive Issues to patients,
relatives and staff

Research Methods

Ethics.

Staff/patient relations and disclosure of information.

Personal and professional responsibility for research project planning and management,
Literature review, critical appraisal

Clinical audit

Emergency Procedures.
e First aid
¢ CPR - Cardiopulmonary Resuscitation

CONTENTS
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Computers and IT

Computer Hardware and programming
e Hardware

Microprocessor technology

Basic microprocessor hardware

Data transfer

Interfaces

Computer arithmetic

Boolean algebra

Coding and representation of information

Storage of information

Computer languages

Data security, use of applications
o Data security, data management and legal aspects, e.g. Data Protection Act
o Database: Create a database and understand the basic principles of database,
interrogate and produce reports, evaluate and amend the database
o Spreadsheet: Creating worksheets, names, ranges, addresses, copying, formatting,
deleting, moving, text, data, series; using and creating a wide variety of charts, graphs and
graphics (e.g. log linear graphs, 3D bar charts)
o PowerPoint: Create a short PowerPoint presentation and understand the basic
principles of PowerPoint. Apply appropriate techniques and slides for presentation.
evaluate and amend the presentation
e Data Handling
e Electronic mail, data transmission
e Use of Internet
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Core Topics Medical Engineering Technology, Rehabilitation Engineering, Radiation
Engineering and Renal Technology

Electronic Principles 30cp

Electronic Principles

e Semiconductor theory
Diodes
Transistors
Amplifier using transistors
Transistor circuits and equivalents
Logic circuits
Differential amplifiers
Feedback amplifiers
Operational amplifiers
Power amplifiers
Systems and stability
Noise
Signal processing
Modulation
Integrated circuits

Circuit Theory

Circuit elements

Resistive circuits
Capacitive and inductive circuits
D.C. steady state

Forced responses
Sinusoidal excitation
Resonant frequencies
Power and Energy
Complex number approach
Non-periodic inputs
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Digital systems

Digital versus analogue electronics

Digital logic, Logic Circuits, functions and gates, Memory types
Basic memory devices

Microprocessor architecture

Instruction sets, registers and counters

Memory and peripheral devices

Programming

Comparison of low and high level languages

Application to simple control problems

Signal sampling, Analogue and digital signals

Digital to analogue conversion, Analogue to digital conversion
Transducers and the interfacing of analogue and digital circuits
An overview of interface standards such as RS232C, USB, 12C
System testing techniques
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Mechanics and Materials

Mechanics

Fundamental concepts; Units of measurements; International system of units; numerical
calculations.

Forces and moments: equilibrium of a particle; free body diagram; force system resultants;
principle of moments; moment of a force; moment of a couple; Resultant forces and
couples; equilibrium of planar system of forces; graphical and analytical method.

Internal forces: Shear and moments; relation between distributed load, shear and moment;
stress and strain; tensile and compressive stress and strain; factor of safety

Hooke's Law and elastic constants

Friction: dry friction; frictional forces on screws, belts and bearing, rolling resistance.
Moment of area: first and second moments; polar second moment of area; centroids;
theorem of perpendicular axis.

Bending of beams: stresses due to bending, neutral axis, radius of curvature, moment of
resistance, general bending formula.

Torsion of shafts: stresses due to top twisting, angle of twist, general torsion formula, power
and work.

Fluid Mechanics

Basic properties, viscosity

Hydrostatics: Definition of pressure and shear stress

Piezometer tube, Barometer, use of manometers.

Introduction to Fluid flow: General principles and common simplifications in fluid flow.
Laminar flow

Bernoulli's equation, flow measurements.

Turbulent flow in pipes

Friction loss in pipe systems, pumping power

Materials

Introduction to the selection and classification of materials

The basic properties of materials including chemical, electrical, mechanical, physical and
durability properties

The relative importance of various material properties in different applications

The microstructure of materials and its effect on chemical, electrical, mechanical and
physical properties

Introduction to material selection and the concept of choosing an appropriate material for a
design application

Biocompatability of materials
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Technology

Engineering Design

The Design Process
e Customer requirements, manufacturing constraints, quantity, standards, analysis of
requirements
Writing a Product Design Specification.
Idea creation.
Evaluation of design solutions and design solution identification.
Development of a design solution.

Engineering drawing
e The use of views, sections, dimensions and tolerances.
e Arrangement, detail and assembly drawings, parts lists

The use of a 2D CAD program to include the following:
o Draw, copy, move, rotate, scale and mirror features and collections of features;
e Delete, extend and trim features.
e Use layers and appropriate line types.
e Use cells or blocks to establish a library of commonly used symbols or components.

The use of 3D Solid Modelling CAD
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Measurement & Sensors

Sources and Nature of Physiological Signals
Electrical in origin (ECG, EMG, EEG, evoked responses, etc)
Non-electrical in origin (blood pressure, temperature, Sa02, etc)

Measured Parameters
For each parameter understand the origin and magnitude of signal, normal frequency range
and the likely origin of artefacts.

o

O 0O O O O 0 0 O

ECG, EMG, evoked potentials, etc.

Temperature

Oxygen saturation

Flow rate

Pressure

pH

Volume/displacement (including plethysmography)

Force

Gas concentrations (helium, carbon monoxide, etc.) partial pressures/saturation of
oxygen)

Principles of electro-im




































































































































































































































