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Wales Ireland Network for Scientific Skills (WINSS)
Waterford Institute of Technology (WIT) places a high priority on the quality and employability
of its graduates and on its engagement with industry in the South East region to increase its
competitiveness. In line with these dual priorities, the Institute has secured funding for a
strategically important, regional project funded from the European Regional Development Fund
(ERDF) under the Ireland Wales 2007-2013 INTERREG IVA programme, focused on developing
high level skills in the life sciences industry sector. This four-year skills enhancement initiative
called “Wales Ireland Network for Scientific Skills” (WINSS) involves the Pharmaceutical and
Molecular Biotechnology Research Centre (PMBRC) at WIT and the School of Chemistry at
Bangor University in Wales.

(Pictured left to right: Dr Peter McLoughlin, Head of Chemical & Life Sciences Department and Principal
Investigator of the PMBRC, WIT; Máire Geoghegan-Quinn, European Commissioner for Research, Innovation and
Science; Dr June Frisby, Programme Manager, WINSS)

On the 9th October 2012, Máire Geoghegan-Quinn, European Commissioner for Research,
Innovation and Science visited WIT to reinforce the importance of research and ideas to Ireland
and Europe’s recovery and emphasised how creativity can help produce real jobs in our
economy. As part of her visit she had the opportunity to meet with Dr Peter McLoughlin and Dr
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June Frisby to discuss the industry-focused research projects and advanced training
programmes delivered by WINSS. WINSS is particularly important to the South East region of
Ireland, where the growth of knowledge-based industries will be vital to economic recovery.
The WINSS initiative is made up of 3 integral components:
i.

An Advanced Training Programme combining industry experience and academic
expertise to design and deliver scientific training courses (informed by the Scientific
Skills Survey)

ii.

An Innovative Research Programme aimed to enhance scientific skills through
laboratory based research

iii.

Transfer of Knowledge between industry and academia facilitated by dissemination
workshops in Ireland and Wales.

Figure 1: The WINSS programme is made up of 3 integral components (Transfer of Knowledge through
an Advanced Training Programme and an Innovative Research Programme).

Over the next two years, 200 beneficiaries from Ireland and Wales are expected to participate
in the above training programmes/workshops of which 120 will receive certified qualifications.
The aim of this project is to address the growing demand for highly skilled professionals with
the knowledge, training and experience required to address the current technological and
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regulatory challenges of the food and life science (i.e. pharmaceutical/biopharmaceutical,
medical devices, chemicals, human & veterinary healthcare) sector in the cross-border region.
The skills-enabling and innovative training methodologies outlined in this joint venture between
Ireland and Wales will provide professionals with transferable skills and ‘real world’ experience
that are in high demand in today’s job market.
From indigenous SMEs to multinational companies, a strong research base and access to highly
skilled professionals is important to secure the current research & development activities and
to stimulate future regional growth by attracting more companies to the region.
The overall aims and objectives of the WINSS programme are to:


Establish a Wales Ireland Network for Scientific Skills to promote the exchange of ideas
and enhance communication between regional stakeholders in the cross border area;



Generate cross border economic activity through the creation of a strong applied
research base in novel and convergent technologies with applications in the life sciences
sector;



Establish a training network to address the skills gaps in the region and increase the
number of highly skilled professionals with training in new & emerging technologies;



To re-train or up skill those who are currently unemployed as a result of the economic
downturn.

In order to protect R&D investment in the region and stimulate sustainable economic growth, it
is important that education providers respond to the demand for more highly skilled graduates.
Through the WINSS initiative, both WIT and Bangor University will work with the regional
stakeholders to address these skills gaps.
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Executive Summary
The Scientific Skills Survey which was
launched in May 2012 and completed in
October 2012 addresses the scientific skills
gaps within industries based in Dublin,
Meath, Kildare, Waterford, Kilkenny,
Wexford, Wicklow, Carlow, South Tipperary,
Cork and Kerry.
Industry representatives and members from
the Skills and Labour Market Research Unit
(SLMRU) in FÁS contributed to the design of
the survey.
Fifty four companies out of 102 participated
in the interview based survey (53%
response rate). These included companies
from the pharma/biotech, medical device,
and food sectors (food, beverages and
nutritional products).
The Scientific Skills Survey is part of a larger
project part-funded by the European
Regional Development Fund through the
Ireland Wales 2007 – 2013 INTERREG IVA
programme. The academic partners in this
project (WINSS – Wales Ireland Network for
Scientific Skills www.winss.org) include the
Pharmaceutical & Molecular Biotechnology
Research Centre (PMBRC) at Waterford
Institute of Technology (WIT) and the
School of Chemistry at Bangor University. A
similar survey was also conducted in Wales.

Education Requirements for Scientific,
Management and Supervisory Roles
For the majority of companies that
participated in this survey the minimum
requirements
for
various
scientific,
management and supervisory roles within
the life science sector is as follows:
manufacturing operatives (Level 5),
laboratory technician (Level 7), laboratory
analysts (Level 7 & Level 8), process
technologists (Level 7 & Level 8),
manufacturing
engineers
(Level
8),
development scientists (Level 8), R&D
engineers (Level 8), validation personnel
(Level 8), regulatory affairs personnel (Level
8), quality assurance officers (Level 7 &
Level 8), team leaders & supervisors (Level
7 & Level 8), and heads of departments
(Level 7 & Level 8). A small percentage of
companies require development scientists,
R&D engineers and staff in managerial
positions (i.e. team leaders/supervisors,
managers and heads of departments) to
have a Level 9 or Level 10 qualification.
Such companies include multi-national
pharma/biotech industries as well as small
R&D based pharma/biotech enterprises
with less than 20 employees.

This survey has enabled us to promote links
between companies within Ireland and
Wales and achieve a better understanding
of regionally-specific issues of recruitment
and training.
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Scientific Training Requirements
Section 3 of this report addresses the
specific scientific training needs and the
level of training required by industry. The
survey indicated that industry require
training in a number of chromatographic
and mass spectroscopic techniques. 45% of
the companies surveyed require training in
High Pressure Liquid Chromatography
(HPLC) techniques followed by Gas
Chromatography (GC) and HPLC Mass
Spectrometry (HPLC-MS) where 37% and
28% of companies require training
respectively. Companies require training at
intermediate, advanced and expert levels
with the majority of training required at an
advanced level.

In terms of thermal analysis techniques the
survey indicates that almost 40% of
companies require Differential Scanning
Calorimetry (DSC) training followed by
Thermal Gravimetric Analysis (TGA) training
(35% of companies require training).
Training is required across all levels.

There is also a demand for training in the
following
spectroscopic
techniques:
Ultraviolet-visible (UV-Vis) Spectroscopy
(35% of companies), Fourier Transform
Infrared (FTIR) Spectroscopy (33% of
companies), and Atomic Absorption
Spectroscopy (AAS) (19% of companies).
Again, a range of different levels of training
are required (intermediate, advanced and
expert) for each technique with the
majority of training required at an
intermediate and advanced level.

The survey also addressed the demand for
training in biomolecular techniques and
biomedical techniques. 19% of the
companies surveyed require Enzyme-linked
Immunosorbent Assay (ELISA) training at
intermediate, advanced and expert levels.
Given the nature of the companies that
participated in the survey there’s a low
demand for training in more specialised
techniques such as Real-Time Polymerase
Chain Reaction (PCR), Cytotoxicity Assays,
Bio-Imaging,
Pulsed
Field
Gel
Electrophoresis
(PFGE)
and
DNA
sequencing.
As
with
biomolecular
techniques there’s a low demand for
training in biomedical techniques. The
nature of the companies that participated in
the survey may be a contributing factor to
this low demand. These are highly
specialised techniques where mostly expert
training is required.

In relation to microscopy techniques, the
greatest demand for training is in Scanning
Electron Microscopy (SEM) and optical
microscopy (32% and 33% of companies
respectively). Once again, training is
required across all levels (i.e. basic,
intermediate, advanced and expert) for
these techniques.

There is also a demand for training in a
number of formulation techniques including
dissolution, disintegration, fluid bed
granulation and fluid bed coating (greater
than 20% of companies). The data indicates
that intermediate, advanced and expert
levels of training are required for these
techniques.
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Companies also require training in surface
measurements
and
particle
sizing
techniques with the majority of training
required at intermediate, advanced and
expert levels. Training is also required in
other techniques such as rheometry,
materials development and purification
across all levels.
Transferable Skills
Section 4 of this report addresses
transferable skills training. Transferable
skills are those which can be applied in a
number of different roles. An example of
such skills includes project management, IT
skills, data handling and analysis, and team
work etc. There is a higher demand for
training in transferable skills above all other
scientific skills training addressed in the
survey. Scientific skills are sector specific
whereas transferable skills are relevant to
all companies across all sectors. There is a
high demand for training (greater than 70%
of companies) in areas such as data
handling & analysis, project management,
innovation and new product development
(NPD), statistics, technology transfer and
creative problem solving skills among other
transferable skills.
Quality Management Skills
In terms of quality management skills there
are moderate to severe skills shortages in
areas such as statistics, quality by design,
design of experiments, risk management,
problem
solving
and
continuous
improvement
among
other
quality
management skills identified by companies.

Skills for the Pharma/Biotech, Medical
Device and Food Sectors
Sector specific skills were also addressed i.e.
skills for the pharma/biotech, medical
device and food sectors. 43% of companies
surveyed fell into the pharma/biotech
sector. In relation to this sector the greatest
skills shortages occur in cleaning validation
(22% of the companies reported a
moderate to severe skills shortage) and
sterilisation techniques (19% of the
companies reported a moderate to severe
skills shortage). There is also a need for
upskilling in process validation, method
development and validation, and product
validation where 30%, 26% and 22% of the
companies,
respectively,
reported
deficiencies. In terms of Process Analytical
Technology (PAT) skills there’s a need for
people with the following: robust method
design, method development, and method
validation and qualification skills. Over 30%
of the companies surveyed require training
in the following areas: design of
experiments, process monitoring/statistical
process control, testing for statistical
significance, and setting test sample sizes.
20% of the companies surveyed fell into the
medical device category. These companies
reported a need for upskilling in polymer
analysis, design using plastics, polymer
processing, and materials development.
Although all levels of expertise (basic,
intermediate, advanced and expert) are
required there is a greater need for expert
knowledge in all of the above areas.
20% of the companies surveyed fell into the
food sector (food, beverages and nutritional
products). The skills or techniques relevant
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to this sector were also relevant to
industries from the microbiology and
environmental sector. 19% of the
companies surveyed require training in food
shelf life control, food safety, food
regulatory affairs and food packaging
systems. 15% of the companies surveyed
require training in food microbiology and
food safety management systems.
Training Course Type
When designing training courses for
industry it is important to consider the
course duration and delivery mode. 70% of
companies would prefer accredited, short,
intensive training courses (i.e. one-day,
two-day or one-week). Only 24% of
companies surveyed are interested in longterm training courses (part-time or fulltime).
Although
companies require
upskilling in various areas, there are some
companies (i.e. small enterprises with less
than 20 employees) who may find it difficult

to release staff for long periods of time. For
this reason it is important to be inventive in
terms of course delivery and, where
possible, to design courses that can be
accessed remotely.
Partnerships and Networking Events
The Wales Ireland Network for Scientific
Skills will facilitate the transfer of
knowledge and ideas between industry and
academia in the region. 55% of the
companies surveyed would like to be a
member of this network. Furthermore,
academic-industry partnerships will boost
research activity in the region. 74% of
companies surveyed would consider
engaging with a research provider to assist
in technology development.
Knowledge dissemination is critical to the
objectives of the WINSS project. This report
aims to inform education providers of the
skills gaps and training requirements of the
life science sector in the region.
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Introduction
According to the Expert Group on Future
Skills Needs a skills shortage refers to a
situation whereby there is an insufficient
number of individuals who have the
required qualifications, skills set and/or
experience to fill a particular post [1]. The
‘National Skills Bulletin 2012’ reported
shortages
of
biologists
(including
microbiologists) and chemists as well as
research
and
development
project
managers for the biopharmaceutical sector.
The bulletin also reported that biotech
industries are finding it difficult to source
product
formulation
and
analytical
development chemists. Furthermore, the
demand for science skills is expected to be
driven by a move towards higher valueadded activities within the high technology
manufacturing sectors, increased demand
for healthcare and healthcare products, and
the Government’s on-going investment in
science, technology and innovation [1]. This
demand needs to be addressed from a
national
perspective
given
recent
announcements of significant expansions
and investment plans in Ireland.
A report published by IDA Ireland
‘Innovation Ireland Review’ summarises the
recent expansions in pharma and life
science industries; In January, Allergan
Pharmaceuticals Ireland revealed plans to
invest $350m in its Westport operation to
expand both its development and
manufacturing capabilities resulting in the
creation of approximately 200 new jobs.
The biopharmaceutical company Eli Lilly
announced in February that it is investing
€330m in a new facility at its Kinsale

campus in Cork, which will see the creation
of jobs for 200 highly skilled employees.
Also in February, Abbott announced an
€85m investment in its pharmaceutical
manufacturing operation in Sligo which will
create around 175 highly skilled jobs. In
March, Alkermes officially opened its new
global corporate headquarters in Dublin.
The company employs more than 400
people in Ireland between this office and its
manufacturing and drug development
facility in Athlone, Co. Westmeath. In April,
Amgen announced the start of a US$200mplus expansion programme in Ireland that is
expected to result in the creation of 100
jobs. In the same month, generic
pharmaceutical
manufacturer
Mylan
announced 500 new positions at its Dublin
and Galway operations as part of an annual
investment of up to €76m over the next five
years [2].
According to the ‘Innovation Ireland Review’
Ireland is the largest medical technology
employer per capita in the European Union
with 17 out of the world’s top 25 medical
device technologies companies based here.
More than 200 companies are currently
developing and manufacturing medical
technologies in Ireland. Of those, around
100 are indigenous companies [2].
From a South East regional perspective,
EirGen Pharma, a Waterford based
pharmaceutical company, announced a
€19m investment by Saudi Pharmaceutical
Industries
&
Medical
Appliances
Corporation (SPIMACO) in March. EirGen is
a fast growing and innovative specialty
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pharmaceutical
company
based
in
Waterford engaged in the development,
licensing and manufacturing of high potency
cytotoxic pharmaceutical products for the
global healthcare market. The equity
injection from SPIMACO will allow EirGen to
fuel and accelerate its new product
developments for global markets and to
increase its manufacturing capabilities. In
June, EirGen Pharma also announced the
creation of 30 new jobs following support
from Enterprise Ireland.
The agri-food sector is also thriving in
Ireland. In May, Dawn Meats in Waterford
secured a major contract with McDonald’s,
adding 300 jobs to its workforce. In June,
Danone Baby Nutrition announced that its
manufacturing facility in Wexford will be
expanded, creating 45 jobs in the South
East. The expansion plan comes from an
Enterprise Ireland-supported investment of
€20m that will fund a new processing and
packing line, which will result in increased
employment in areas such as operations,
food science, engineering and logistics. In
October, Kerry Group announced a €100m
investment to establish an industry-leading
Kerry Global Technology & Innovation
Centre in Kildare. This major investment will
result in the creation of 900 jobs by 2016. In
November, Glanbia opened a new €21m
investment at its Dairy Ingredients Ireland
milk processing facility (one of the largest
integrated dairy processing facilities in
Europe) in Ballyragget, Co. Kilkenny. Recent
announcements surrounding a new joint
venture, to be named Glanbia Ingredients
Ireland Limited, will result in a €180 million
investment in new and enhanced milk

processing facilities in Belview, South
Kilkenny. If approved, this joint venture will
have a major impact on the local economy.
In the context of this report a skills shortage
can be defined as an insufficient number of
individuals within an organisation who have
the required qualifications, skills set and/or
experience to perform a particular task.
As the key education provider in the South
East it is important that WIT responds to:
1.

The skills gaps from a regional
perspective – How can we alleviate
this situation?

2.

Recent investment and expansions
in the region – To succeed
companies will need a highly skilled
workforce. We must ensure that we
steer training courses in the right
direction to produce graduates with
the qualifications required to
support growth and investment in
the region.

The WINSS project, led by WIT, seeks to
address the skills gaps in the region through
the provision of tailored training
programmes. The Scientific Skills Survey is
the first step in identifying the skills
requirements and training needs of industry
in the region. The second stage is to design
training programmes to address these skills
needs. Training programmes are currently
being designed through the WINSS project.
Our aim is to deliver these programmes
over the next two years, commencing in
January 2013.
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Section 1: Industry Location and
Profile
Out of the 102 companies contacted, 54
participated in the interview-based survey
(53%
response
rate).
Company
representatives took part in face-to-face or
telephone interviews. In a number of cases
the company representatives requested to
complete the survey in consultation with
their colleagues in various departments
within the organisation.
The geographical area covered by the
survey included industries based in the
following counties: Dublin, Meath, Kildare,
Waterford, Kilkenny, Wexford, Wicklow,
Carlow, South Tipperary, Cork and Kerry1.

Figure 3: Company location (n =54).

The majority of responses were from
companies based in Waterford, Figure 3.
Although the response rate is higher for
Waterford this is not a true reflection of the
actual geographical profile of the life
science sector in Ireland. A higher response
rate would be expected from Waterford
due to the links between the Institute and
industry in the region.
37% of the companies who responded were
indigenous small to medium sized
enterprises (SMEs) i.e. less than 250
employees, Figure 4. The majority of the
companies (67%) were large companies
(greater than 250 employees) or part of a
multi-national group.

Figure 2: The area highlighted in “green”
indicates the Geographical area covered by the
survey.
Figure 4: Company size (n = 54).
1

Geographical area eligible to participate in the
Ireland Wales Programme 2007-2013
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The majority of companies that participated
in the survey included the pharma/biotech,
medical device, and food sectors (food,
beverages and nutritional products), Figure
5. Other categories included companies that
manufacture wood, biodiesel, plastics and
auto-motive parts.

Figure 5: Company category (n = 54).

Section 2: Education
Requirements
Companies were asked to report the
minimum education requirements for a
number of positions within their
organisation, detailed in Table 1. Please
note that not all of the positions listed in
Table 1 were relevant to the companies
who participated in the survey. Also, the
profile of the companies will have an impact
on the minimum requirements. For
example, the minimum requirement for a
laboratory analyst in a food based SME may
differ in comparison to the minimum
requirement for a similar position in a large
multi-national pharmaceutical company.
The data presented in Table 1 does not
differentiate between the various sectors.
61% of the companies surveyed require
manufacturing operatives to have a Level 5

qualification. 41% of the companies require
laboratory technicians to have a Level 7
qualification while a further 22% of
companies require employees to have a
Level 6 qualification for the same position.
35% of the companies indicated that they
would require laboratory analysts to have a
Level 7 qualification with a further 22% of
companies requiring employees to have a
Level 8 qualification for the same role.
The majority of companies reported that
process technologists need at least a Level 7
or Level 8 qualification with a small
percentage
of
companies
requiring
employees to have a Level 9 qualification. A
Level 8 qualification is the minimum
requirement for manufacturing engineers,
development scientists and R&D engineers
while a smaller percentage of companies
require development scientists and R&D
engineers to have a Level 9/10 qualification.
In the majority of cases, companies require
validation and regulatory affairs personnel
to have a Level 8 qualification with a small
percentage of companies requiring the
same employees to have a Level 9
qualification. 30% of companies reported
that the minimum requirement for quality
assurance officers is a Level 7 qualification
while a further 22% of companies require
the same personnel to have a Level 8
qualification.
Companies require staff in managerial
positions (i.e. team leaders/supervisors,
managers and heads of departments) to
have a Level 7/8 qualification with a small
percentage
of
companies
requiring
managerial staff to have a Level 9/10 Level
qualification.
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Table 1: Summary of the minimum education requirements for scientific, management and supervisory
roles within industry. These do not reflect the actual qualifications that these employees may have.

Leaving
Cert.

Higher
Cert.

Ordinary
Degree

Level 5

Level 6

Level 7

Honours Postgrad.
Masters
Degree Diploma
Level 8

Level 9

Level 9

PhD
Level
10

% Number of Companies
Manufacturing
Operatives

61

6

Laboratory
Technician

2

22

41

6

15

35

22

9

17

17

4

4

9

17

35

2

2

Development
Scientists

13

28

2

6

9*

R&D
Engineers

11

32

2

2

4*

Laboratory
Analyst
Process
Technologist

4

Manufacturing
Engineers

Validation
Personnel

9

19

28

2

4

Regulatory Affairs
Personnel

2

24

35

2

2

4

6

QA Officers

7

7

30

22

Team
Leaders/Supervisors

9

15

24

22

4

4*

Managers

2

33

35

7

6*

28

32

11

7*

Heads of
Departments

2

*These companies include multi-national pharma/biotech industries as well as small R&D based pharma/biotech
enterprises with less than 20 employees.
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Section 3: Advanced Scientific
Techniques



Scanning Electron Microscopy (SEM),
Atomic Force Microscopy (AFM),
Scanning Force Microscopy (SFM),
Scanning Tunneling Microscopy (STM),
Fluorescence Microscopy, Optical
Microscopy

This section identifies the scientific areas
where companies require training. Scientific
techniques were categorised under the
following headings2:




Chromatography and Mass
Spectrometry
High Pressure Liquid Chromatography
(HPLC), Rapid Resolution Liquid
Chromatography, HPLC Mass
Spectrometry (HPLC-MS), HPLC
Chip/MS, Matrix-Assisted Laser
Desorption Ionisation Time-of-Flight
Mass Spectrometry (MALDI-TOF-MS),
Gas Chromatography (GC), GC Mass
Spectrometry (GC-MS), Flash
Chromatography, Capillary
Electrophoresis (CE), Gel Permeation
Chromatography (GPC)





Biomolecular Techniques
Enzyme-linked Immunosorbent Assay
(ELISA), Cytotoxicity Assays, Pulsed Field
Gel Electrophoresis (PFGE), Real-Time
Polymerase Chain Reaction (PCR), DNA
Sequencing, Bio-imaging



Biomedical Techniques
Flow Cytometry, Haematology Analysis,
Clinical Chemistry Analysis, Suspension
Multi-Array Electrochemiluminescense



Formulation Techniques
Fluid Bed Granulation, Fluid Bed
Coating, Freeze Drying, Dissolution,
Disintegration



Surface & Particle Size Analysis
Surface Area & Pore Size Analysis, Laser
Diffraction Particle Size Analysis, White
Light Interferometry, Surface Tension
and Contact Angle Measurement

2

The techniques described in the survey are based
on the technology and expertise currently available
at the PMBRC, Waterford Institute of Technology
and the Department of Chemistry, Bangor
University. Companies were also given the
opportunity to identify other techniques not
addressed in the survey. These techniques are listed
in Table 2 (Page 27).

Thermal Analysis
Differential Scanning Calorimetry (DSC),
Thermal Gravimetric Analysis (TGA),
Dynamic Mechanical Thermal Analysis
(DMTA)

Spectroscopy
Ultraviolet-visible (UV-Vis)
Spectroscopy, Near/Mid/Far Fourier
Transform Infrared (FTIR) Spectroscopy,
Fluorescence Spectroscopy, Atomic
Absorption Spectroscopy (AAS), Nuclear
Magnetic Resonance (NMR), Dynamic
Light Scattering (DLS), Inductively
Coupled Plasma – Optical Emission
Spectrometry (ICP-OES)

Microscopy



Other Techniques
Dynamic Vapour Sorption, Texture
Analysis, Rheometry, Polymer
Compounding, Material Purification,
Materials Development
Page 16
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Companies were also asked to identify the level of training required as follows:
Basic – Basic understanding of the key
concepts/principals, limited theoretical
knowledge

Advanced – Ability to use the skill in
complex situations i.e. development of new
processes/methods

Intermediate – Comprehensive
understanding, moderate technical
understanding

Expert – Deep knowledge of the technique,
extensive problem solving experience in the
area
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Chromatographic and Mass Spectroscopic Techniques
The need for training in a number of chromatographic and mass spectroscopic techniques i.e.
HPLC, HPLC-MS, GC, GC-MS, and Rapid Resolution LC is highlighted in Figure 6 below. Almost
45% of the companies surveyed require training in HPLC techniques followed by GC and HPLCMS where 37% and 28% of companies require training, respectively. Techniques highlighted in
“green” are those in highest demand (20% or more companies require training).

Figure 6: Number of companies that require training in chromatographic and mass spectroscopic
techniques (n=54).

Figure 7 provides further details relating to the level of training required by companies for each
technique. The data indicates that the majority of companies require training at intermediate,
advanced and expert levels.

Figure 7: Breakdown of the level of training required for each technique (n=54).
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Spectroscopic Techniques
The survey has shown that there is a demand for training in the following spectroscopic
techniques: UV-Vis Spectroscopy (35% of companies require training), Near/Mid/Far FTIR
Spectroscopy (33% of companies require training), and Atomic Absorption Spectroscopy (19%
of companies require training), Figure 8. Again, a range of different levels of training are
required (intermediate, advanced and expert) for each technique, Figure 9.

Figure 8: Number of companies that require training in spectroscopic techniques (n=54).

Figure 9: Breakdown of the level of training (i.e. basic, intermediate, advanced or expert) required by
companies for each spectroscopic technique (n=54).
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Microscopy Techniques
The microscopy techniques addressed in this survey included Optical Microscopy, Scanning
Electron Microscopy (SEM), Fluorescence Microscopy, Atomic Force Microscopy (AFM),
Scanning Force Microscopy (SFM) and Scanning Tunneling Microscopy (STM). The greatest
demand for training is in SEM and Optical Microscopy (32% and 33% of companies require
training, respectively) Figure 10. Once again, training is required across all levels (i.e. basic,
intermediate, advanced and expert) for these techniques, Figure 11.

Figure 10: Number of companies that require training in microscopy techniques (n=54).

Figure 11: Breakdown of the level of training (i.e. basic, intermediate, advanced or expert) required by
companies for each microscopy technique (n=54).
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Thermal Analysis
The thermal analysis techniques addressed in the survey included Differential Scanning
Calorimetry (DSC), Thermal Gravimetric Analysis (TGA), Dynamic Mechanical Thermal Analysis
(DMTA) and Microcalorimetry. The survey indicates that almost 40% of the companies surveyed
require DSC training followed closely by TGA (35% of companies require training), Figure 12.
Again, the data indicates that companies require training from basic to expert levels, Figure 13.

Figure 12: Number of companies that require training in thermal analysis (n=54).

Figure 13: Breakdown of the level of training (i.e. basic, intermediate, advanced or expert) required by
companies for each thermal analysis technique (n=54).
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Biomolecular Techniques
19% of the companies surveyed require ELISA training at intermediate, advanced and expert
levels, Figure 14 and Figure 15. Given the nature of the companies that participated in the
survey there’s a low demand for training in more specialised techniques such as real-time PCR,
cytotoxicity assays, bio-imaging, PFGE and DNA sequencing, Figure 14.

Figure 14: Number of companies that require training in biomolecular techniques (n=54).

Figure 15: Breakdown of the level of training (i.e. basic, intermediate, advanced or expert) required for
biomolecular techniques (n=54).
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Biomedical Techniques
As with biomolecular techniques there’s a low demand for training in biomedical techniques,
Figure 16. The nature of the companies that participated in the survey may be a contributing
factor to this low demand. These are highly specialised techniques where mostly expert training
is required, Figure 17.

Figure 16: Number of companies that require training in biomedical techniques (n=54).

Figure 17: Breakdown of the level of training (i.e. basic, intermediate, advanced or expert) required for
biomedical techniques (n=54).
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Formulation Techniques
There’s a demand for training in a number of formulation techniques including dissolution,
disintegration, fluid bed granulation and fluid bed coating (greater than 20% of companies
require training), Figure 18. The data indicates that intermediate, advanced and expert levels of
training are required for these techniques, Figure 19.

Figure 18: Number of companies that require training in formulation techniques (n=54).

Figure 19: Breakdown of the level of training (i.e. basic, intermediate, advanced or expert) required for
formulation techniques (n=54).
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Surface Measurement & Particle Sizing Techniques
The results from the survey indicate that there is a demand for training in surface area & pore
size analysis, particle size analysis, surface tension and contact angle measurements across all
levels with the majority of training required at intermediate, advanced and expert levels, Figure
20 and Figure 21.

Figure 20: Number of companies that require training in surface measurements and particle sizing
techniques (n=54).

Figure 21: Breakdown of the level of training (i.e. basic, intermediate, advanced or expert) required for
surface measurements and particle sizing techniques (n=54).
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Other Techniques
Companies also identified the need for training in a number of other techniques as follows:
texture analysis, dynamic vapour sorption (DVS), polymer compounding, rheometry, material
development and purification. The greatest demand for training is in materials development
and rheometry across all levels (basic, intermediate, advanced and expert), Figure 22 and Figure
23.

Figure 22: Number of companies that require training in other techniques (i.e. texture analysis, dynamic
vapour sorption, polymer compounding, material purification, rheometry and materials development)
(n=54).

Figure 23: Breakdown of the level of training (i.e. basic, intermediate, advanced or expert) required for
each technique (n=54).
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Other Scientific Techniques Identified by Individual Companies
The companies were asked to include additional training requirements in scientific techniques
not addressed in the survey. Training requirements identified by individual companies are
highlighted in Table 2.
Table 2: Additional training requirements identified by individual companies (each row represents the
response from one company).

Additional Training Requirements
Monoclonal and polyclonal antibody production
Basic laboratory analytical techniques - Thin Layer Chromatography (TLC), weighing, safety
procedures, laboratory management
Entomology studies - work with live cultures of dust mites and bed bugs (no training offered
in Ireland or any other country)
Environmental testing, Chemical Oxygen Demand (COD) analysis, determination of sulphate
levels, toxicity testing
High Performance Thin Layer Chromatography (HPTLC)
Preparation of draft specifications for patents
Product sterilisation
Spray drying, micronisation/milling & particle engineering techniques
Lean manufacturing, industrial engineering, sterilisation, injection moulding, electronics,
robotics
Toxicology (e.g. Toxicokinetics)
X-ray Diffraction
X-ray photoelectron spectroscopy (XPS)
Protein Microarray
Fundamental formulation principles - ingredient functionality & interactions
Multivariate Analysis (Near Infrared (NIR) absorbance spectra)
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Section 4: Transferable Skills
Transferable skills are those which can be used in a number of different roles. An example of
such skills includes project management, data handling and analysis, IT skills and team work. A
comprehensive list of the transferable skills addressed in this survey can be seen below in
Figure 24. The results indicate that there is a higher demand for training in transferable skills
above all other scientific skills training addressed in the survey. Scientific skills are sector
specific whereas transferable skills are relevant to all companies across all sectors.

Figure 24: Number of companies that require training in transferable skills (n=54).

There is a high demand for training in areas such as data handling & analysis, project
management, innovation and new product development (NPD), statistics, technology transfer,
and creative problem solving skills among other transferable skills highlighted in Figure 24.
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Companies were also asked to include additional transferable skills not included in Figure 24. A
list of these skills can be seen in Table 3 below.
Table 3: Additional transferable skills requirements identified by individual companies (each row
represents the response from one company).

Additional Transferable Skills
Chemical Handling, Health & Safety
Risk Analysis
Laboratory Management, People Management
Project Management Tools i.e. Microsoft Project
Typing skills, time management, stress management, conflict resolution, risk management,
internal auditing, reliability engineering, fundamentals of calibration, practical fault finding
and troubleshooting, lead auditor training.
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Section 5: Quality Management Skills
Companies were asked to rate the level of skills shortage in the following quality management
areas within their organisation: six sigma, lean manufacturing, risk management, validation,
regulatory affairs, process analytical technology for quality, preventative maintenance,
statistics, quality by design, design of experiments, change management, quality proactive
corrective action, problem solving and continuous improvement. The results show that there
are moderate to severe skills shortages in all of these areas with severe skills shortages
identified in some areas, highlighted in “red”, Figure 25. In particular, there are moderate to
severe skills shortages in areas such as statistics, quality by design, design of experiments, risk
management, problem solving and continuous improvement among other quality management
skills highlighted in Figure 25. Companies were also asked to identify other skills shortages in
this area. These shortages are highlighted in Table 4 below.

Figure 25: Level of skills shortages in Quality Management within companies (n=54).
Table 4: Additional Quality Management shortages identified by individual companies (each row
represents the response from one company).

Additional Quality Management Shortages
5s, EPLAN (design software)
Online courses required in the South East for Regulatory Affairs
Post-validation guidance for FDA/EMEA (US Food and Drug Administration & European
Medicines Agency)
Short training course for INAB ISO 17025 accreditation
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Note: The following sections address specialised skills/sector specific skills which may or may not be
relevant to all companies i.e. process analytical technology skills; skills for the pharma/biotech sector,
medical device sector, food and agriculture sectors.

Section 6: Skills for the Pharmaceutical/Biotechnology Sector
This section addresses skills shortages and training requirements for the biotech/pharma
industries. 43% of the companies were from the pharma/biotech sector (Figure 5) with the
majority of companies classified as pharmaceutical companies (35.2% of companies were from
the pharmaceutical sector and 7.4% of companies were from the biotech sector).
Companies were asked a number of questions relating to skills shortages and training
requirements within their organisation. The responses to these questions can be seen in Figure
26, Figure 27 and Figure 28. Companies were asked to rate the level of skills shortages in the
following areas in their organisation: sterility assurance, sterilisation techniques, cleanroom
based manufacturing, cleaning validation, mammalian cell culture, pharmaceutical
microbiology, protein characterisation, downstream bioprocessing operations, fill finish aseptic
processing and sterility assurance, Figure 26. The above techniques were not relevant to an
average of 66% of the companies surveyed. Skills shortages were defined as moderate or
severe. The results show that the greatest skills shortages occur in cleaning validation (22% of
the companies reported a moderate to severe skills shortage) and sterilisation techniques (19%
of the companies reported a moderate to severe skills shortage).

Figure 26: Responses to the question, “Please rate the level of skills shortages in the following
areas in your organisation” (n=54).
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Companies were also asked if the following skills were required in their organisation:
biopharmaceutical industry validation, regulatory affairs for biopharmaceutical products,
biopharmaceutical facility design, Six Sigma for the biopharmaceutical industry, and pilot scale
development, Figure 27. The above areas were not relevant to an average of 62% of the
companies surveyed. The results indicate that there is some requirement for pilot scale
development and regulatory affairs for biopharmaceutical products (11% and 9% respectively).

Figure 27: Responses to the question, “Is there a requirement for the following skills in your
organisation” (n=54).

Companies were asked if there was a need for upskilling in the following areas within their
organisation: method development & validation, process validation, product validation, drug
design, drug manufacturing, drug formulation and drug delivery, Figure 28. The above areas
were not relevant to an average of 51% of the companies surveyed. The results indicate that
there is a need for upskilling in process validation, method development & validation, and
product validation where 30%, 26% and 22% of the companies, respectively, reported a skills
shortage. 17% of the companies surveyed require upskilling in drug formulation while 15% of
the companies surveyed require upskilling in drug manufacturing.
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Figure 28: Responses to the question, “Is there a need for upskilling in the following areas?” (n=54).

Finally, companies were asked to identify additional skills shortages not addressed in the
survey. These shortages are highlighted in Table 5 below.
Table 5: Additional skills shortages identified by individual companies in the pharma/biotech sector
(each row represents the response from one company).

Additional Skills Shortages for the Pharma/Biotech Sector
Understanding cleanrooms
Equipment validation, Good Automation Manufacturing Practice (GAMP)
Excipient selection around drug formulation
Patent searching and understanding
Rapid test format development e.g. pregnancy tests
Water for injection/autoclave/aseptic techniques etc.
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Section 7: Process Analytical Technology Skills
In this section, companies were asked a number of questions in relation to their requirements
for process analytical technology (PAT) skills. Companies were asked if they required people
with the following skills to develop analytical methods on site: PAT method development,
trouble shooting, design space and database modelling, compliance guidelines for PAT
methods, robust method design, and method validation and qualification, Figure 29. The above
areas were not relevant to an average of 55% of the companies surveyed. 32% of the
companies surveyed reported “yes” in relation to robust method design skills and method
development and qualification skills. 28% of companies reported “yes” in relation to PAT
method development skills while 26% of companies reported “yes” in relation to trouble
shooting skills.

Figure 29: Responses to the question, “Does your company require people with the following skills to
develop analytical methods on site?” (n=54).

Companies were also asked if they required training in the following areas: design of
experiments, process monitoring/statistical process control, testing for statistical significance
and setting test sample sizes. Over 30% of the companies surveyed indicated that they required
training in all of these areas, Figure 30.
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Figure 30: Responses to the question, “Does your company require training in the following areas?”
(n=54).

Within this section, companies were asked to identify new technologies or analytical
techniques required for future product development. A list of such techniques is given below in
Table 6.
Table 6: New technologies or analytical techniques required for future product development (each row
represents the response from one company).

New Technologies or Analytical Techniques
Electrostatic measurements
Final element analysis
Injection moulding, electrical circuits
Material thermal conductivity
Spray drying - preparation of amorphous solid dispersions to improve bioavailability
Supercritical Fluid Chromatography
Technology for control of remote units
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Section 8 Skills for the Medical Devices Sector
20% of the companies surveyed fell into the medical device category. These companies
reported their training needs and skills requirements by answering a number of questions
relevant to this sector. The skills outlined in this section were also relevant to a small
percentage of pharmaceutical industries.
Companies were asked to indicate the level of knowledge required in a number of areas within
their organisation: polymer processing (balloon blow moulding, extrusion, injection moulding,
advanced composite manufacturing), surface analysis, polymer analysis, design using plastics,
smart polymers and other materials, shape memory alloys, sterilisation techniques, sterility
assurance, GMP (corrective and preventative actions), and failure modes and effects analysis
(FMEA). Figure 31 below indicates the level of knowledge required for each of the above areas.
These specific skills were not relevant to an average of 75% of the companies surveyed.

Figure 31: Responses to the question, “Please indicate the level of knowledge required in the following
areas within your organisation” (n=54).
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The most relevant skills to the medical device sector in this region are FMEA, injection moulding
(polymer processing technique), polymer analysis, extrusion (polymer processing technique),
surface analysis, and design using plastics (greater than 17% of the companies surveyed require
expertise at all levels in these areas). Although all levels of expertise (basic, intermediate,
advanced and expert) are required for the skills outlined in Figure 31, there is a greater need for
“expert” knowledge in all of the above areas.
Companies were also asked if there was a need for upskilling in a number of areas that
encompass some of the above skills such as polymer analysis, design using plastics, polymer
processing, materials development, mechanical testing and statistics. These specific skills were
not relevant to an average of 78% of the companies surveyed. 13% of the companies surveyed
reported a need for upskilling in polymer analysis, design using plastics, polymer processing and
materials development, Figure 32.

Figure 32: Responses to the question, “Is there a need for upskilling in the following areas?” (n=54).
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Companies were asked to identify other training requirements not addressed in the survey.
These can are listed in Table 7 below.
Table 7: Additional skills shortages identified by individual companies in the medical devices sector
(each row represents the response from one company).

Additional Skills Shortages Identified by the Medical Device Sector
Shortage in R&D Engineers, Product Development Engineers
Casting (i.e. liquids)
Drug-device combinations
Electrostatics, Tribology, friction of polymers processed into moulded components
PLC programming, control panel design, CE Marking, carbon fibre technology
Polymer shelf-life
Leak detection, glue bond versus laser welding
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Section 9: Skills for the Food Sector
20% of the companies surveyed fell into the food sector (food, beverages and nutritional
products). The skills or techniques outlined in this section were also relevant to industries from
the microbiology and environmental sector (4%).
The training requirements addressed in this section included the following: food microbiology,
quantitative microbiology, food shelf life control, food safety, pathogen surveillance, food
regulatory affairs, food packaging systems, environmental control, food safety management
systems, food chemistry, food formulation, and food textural analysis. 19% of the companies
surveyed require training in food shelf life control, food safety, food regulatory affairs and food
packaging systems, Figure 33. 15% of the companies surveyed require training in food
microbiology and food safety management systems. The requirement for training in the
remaining areas can be seen in Figure 33 below.

Figure 33: Responses to the question, “Is there a requirement for training in the following areas?”
(n=54).
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Companies were asked to identify other training requirements not addressed in the survey.
These are listed in Table 8 below.
Table 8: Indicates additional training requirements identified by individual companies in the food sector
(each row represents the response from one company).

Additional Training Requirements Identified by the Food Sector
Lab accreditation, residue analysis, statistical process control, activated sludge systems
(environmental training), environmental legislation (transfer of information), basic food
micro for non-microbiologists
Lean Manufacturing
Yeast management, handling and propagation skills. New Product Development (analysing
composition of beer products, in particular alcohol and gluten).
Food chemistry, ingredient chemistry, functionality and processes, structure (functional
relationships of ingredients), new product ideation
Stability formulation for liquid products
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Section 10: Course Type
When designing training courses for industry it is important to consider the delivery mode (i.e.
online versus traditional classroom based delivery). 70% of companies would prefer accredited,
short, intensive training courses (i.e. one-day, two-day or one-week). Only 24% of companies
surveyed are interested in long-term training courses (part-time or full-time).

Figure 34: Training course preference indicated by industry.

Although companies require upskilling in various areas, there are some companies (i.e. small
enterprises with less than 20 employees) who may find it difficult to release staff for long
periods of time. For this reason it is important to be inventive in terms of course delivery and
where possible to design courses that can be accessed online.
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Section 11: Partnerships and
Networking Events
The Wales Ireland Network for Scientific
Skills will facilitate the transfer of
knowledge and ideas between industry and
academia in the region. 56% of the
companies surveyed would like to be a
member of this network. Furthermore,
academic-industry partnerships will boost
research activity in the region. 74% of
companies surveyed would consider
engaging with a research provider to assist
in technology developments.

Section 12: Future Training
Based on the skills shortages and training
requirements identified in this survey a
range of training programmes will be
delivered through the WINSS project over
the next two years. A similar survey was
also conducted in Wales by our partner
Bangor University. Drawing on the expertise
from both partners we are designing

training programmes to address these skills
needs. Over the next two years the project
will deliver short-intensive training courses
to over 200 participants from Ireland and
Wales, of which 120 will receive certified
qualifications.
A number of level 9 modules will be
delivered to industry including modules in
Materials Characterisation, Spectroscopic
Techniques, and Chromatography & Mass
Spectrometry.
Transferable skills courses (i.e. data
handling & analysis, project management,
innovation and new product development
(NPD), statistics, technology transfer etc.)
will also be delivered through this project.
If you would like to be informed of
upcoming training events or if you would
like to become a member of the network
please send your details to winss@wit.ie.
Please visit our website www.winss.org to
view details of upcoming training
programmes and networking events.
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