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Knowledge Management: Advancing the dialogue to improve patient outcomes
through improved knowledge transfer
Martin Lipa, Pharmaceutical Regulatory Science Team, Technological University Dublin
Paige Kane, Pharmaceutical Regulatory Science Team, Technological University Dublin

1.

Introduction

While knowledge management (KM) has been widely applied in other industries, the international
biopharmaceutical industry has struggled with the meaningful and sustained application of effective KM
practices. This paper will highlight recent research to further explore this issue and describe the next phase of
research by the TU Dublin Pharmaceutical Regulatory Science Team to further define the barriers to improved
KM and how the industry might improve.

2.

Background

In 2008 The International Council for Harmonisation (ICH) published a guideline on Pharmaceutical Quality
System Q10 [1], commonly referred to as ‘ICH Q10.’ The objectives of ICH Q10 are:
i.

to achieve product realisation

ii. to establish and maintain a state of control
iii. to facilitate continual improvement.
ICH Q10 positioned knowledge management (KM) as an enabler to the Pharmaceutical Quality System (PQS)
(Figure 1) suggesting that effective knowledge management is required to realise an effective PQS, and
therefore to achieve the objectives of ICH Q10. This regulatory guidance marked the first time that knowledge
management was identified as an expectation for the industry. However, minimal guidance on what was
required, or how this might be achieved, was provided in ICH Q10. Although the industry has struggled with
KM adoption, no further guidance has been published in the 10 years since the release of ICH Q10. The ICH
Q10 Committee did intentionally set expectations for what KM was not to be [2] including it was not viewed
as a requirement to be solved by an information technology (IT) system. Rather, the ‘what’ and ‘how’ for KM
were left up to individual organisations. But no further guidance, such as models for best practices, guiding
principles, or measures of progress or realisation, were provided. Perhaps this is a contributory reason as to
why progress in KM has been slow and elusive in the industry.
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Figure 1: ICH Q10 Pharmaceutical Quality System

Formal research on knowledge management in the biopharmaceutical sector was undertaken by Kane in 2014
[3]. At the commencement of her research in 2014, little guidance existed to describe how KM might actually
enable a more effective pharmaceutical quality system. Kane’s research has led to the establishment of a
foundation for KM in the biopharmaceutical industry. This foundation, known as the Pharma KM Blueprint,
Figure 2, consists of four key elements to begin to bridge the gap from KM theory to practice, as follows:
i.

Managing Knowledge as an Asset. A foundational principle established through the research which
addresses the need to value and maintain knowledge assets in the same way as physical assets
within an organisation.

ii. Pharmaceutical Product Knowledge Lifecycle Model. A model to address the challenge of enabling
knowledge flow in order to increase visibility, access and use of product and process knowledge
assets across the product lifecycle. Specifically, this model asserts that the lifecycle model for
a pharmaceutical product as depicted in ICH Q10 [1] may put too much emphasis on the initial
technology transfer for a product, i.e. the technology transfer from product development into
commercial manufacturing, and fails to acknowledge the multiple technology transfers that typically
occur over the life of product, especially in today’s globalised marketplace and with the extent of
contract manufacturing. Further, this technology transfer emphasises the transfer of technology but
does fully address the transfer of knowledge that must also occur.
iii. House of Knowledge Excellence Framework. A framework for a systematic KM programme
linked top-to-bottom with the strategic objectives of an organization. This framework consists
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of KM practices, pillars (people, process, technology, governance), and KM enablers to support
the effective management and flow of knowledge assets. This comprehensive framework can be
leveraged to assess gaps in how an organisation is deploying KM.
iv. Knowledge Management Effectiveness Evaluation. A practical KM diagnostic tool which may be
used to identify and evaluate areas of opportunity and to track progress on closing knowledge
gaps, and overall KM maturity of an organization. The diagnostic can be repeated to demonstrate
improvement in KM maturity over time.

Figure 2: Pharma KM Blueprint

Another development in the industry is the expected issuance of new guidance by ICH, Technical and
Regulatory Considerations for Pharmaceutical Product Lifecycle Management, Q12 [4], commonly known
as ICH Q12 (at the time of this paper, in draft version under public consultation). The ICH Q12 guideline is
expected to further advance the expectation that improved product and process knowledge can contribute
to a reduction in the number of regulatory submissions, and that accumulated knowledge gained during
development and implementation of changes is expected to be applied to manage risks to product quality.
These expectations will further increase the importance and urgency for the industry to be more effective at
the practice of knowledge management.
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3.

Technology transfer’s dependency on knowledge transfer

A key guidance document, the PDA Technical Report No. 65 on Technology Transfer [5], states ‘technology
transfer can affect drugs and patients’, clearly highlighting the importance of an effective technology transfer
to ensure product outcomes and to protect patients.
The literature suggests it is abundantly evident that knowledge, including effective transfer of knowledge,
is vitally important to successful technology transfer. We know from Millili [6] that insufficient process
knowledge results in a poorly scaled-up process, along with other undesirable outcomes including:
•

Non-robust processes (decreased process capability, i.e. Cpk)

•

Decreased reliability

•

Reduced production rates

•

Increased number of atypical (e.g. defects, elegance issues, etc.)

•

Difficulty handling variations (raw materials, process controls, …)

•

Inefficient validation.

However, a preliminary review suggests the industry is not always doing well with transferring knowledge
during technology transfer. There is clearly an opportunity for improvement. Consider the following issues
and shortcomings cited on knowledge transfer effectiveness during technology transfer:

4.

•

“…assays were transferred but the sending party did not provide complete information and some of
the information was out-of-date…” [7]

•

“…poor process understanding, coupled with incomplete documentation (i.e. codification) of all the
required process parameters…” [8]

•

“The third mistake is not arranging for scientist-to-scientist interaction during the transfer process.
Scientists from similar departments at both the transferring company and the receiving company
need to get acquainted, understand the transfer process, and then work side by side at the bench or
in the plant. Without that personal interaction, your transfer is risky” [9]

•

“…incomplete knowledge transfer…is a consistent problem…” [10]

•

“…there was no master document to track all the information and it was sent out piecemeal to
different points of contact…” [7]

•

“…providing incomplete information about the nature of the biopharmaceutical or protein molecule
such as its properties, its activities, and its stability under different conditions. Often, companies
know this information, but don’t pass it on…” [9]

New Research to Advance Knowledge Transfer, Understanding and Effectiveness

Given the clear importance of effective knowledge transfer to enable successful technology transfer and
associated outcomes, and preliminary signals suggesting poor performance by the industry, this presents an
opportunity for further research on this topic. Building on the foundational research established by Kane, and
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the advancing expectation to better manage product and process knowledge highlighted in Q12 [4] and other
business contexts [11], further research will be undertaken by Lipa. This next phase will advance knowledge
management research with a deeper focus on product lifecycle knowledge, specifically on technology transfer.
The research will explore elements of both explicit and tacit knowledge transfer. Lipa’s preliminary research
hypothesis is as follows:
i.

The industry does not have a holistic end-to-end view of what it knows about its products across
the product lifecycle, nor how to best ensure this knowledge ‘flows’ to ensure the best possible
product outcomes. These outcomes include product realisation through a readily available, cost
effective and high-quality product to patients, as well as additional outcomes of operational
efficiency and a workforce that has the knowledge it needs to do its best work.

ii. Further, tacit knowledge is critical but is not effectively managed or transferred during key
activities in the product lifecycle, including key processes such as technology transfer.
In order to raise awareness and to provide guidance on how to improve knowledge transfer associated with
technology transfer, and to ultimately improve technology transfer outcomes, this research intends to:
a. Characterise the current state of how KM enables technology transfer, including perceived
importance and effectiveness for each explicit and tacit knowledge.
b. Benchmark other industries on processes and proven effectiveness of knowledge transfer.
c. Develop a model to describe the maturity of knowledge transfer.
d. Develop recommendations for enhancing knowledge transfer during technology transfer, including
any supporting tools, assessments or models to accelerate post-research uptake.
Lipa’s research commenced in October 2018, and its intent was shared at An Audience with Regulatory,
Academia and Industry on The Role of Effective QRM & KM in Product Realization for Patients in the 21st
Century on 04 April 2019 at Technological University Dublin. During this seminar, the audience was polled by
Lipa for their perspectives on the importance and effectiveness of knowledge transfer to enable an effective
and efficient technology transfer, as an opportunity to gather perspective and further validate the research
direction. The balance of this paper reports a summary of the findings from this poll and other research
conducted since the seminar and frames the next steps for the research.

5.

Results: Audience Poll on Knowledge Transfer Enabling
Successful Technology Transfer

Fifty-six (56) responses were received. The poll started with a question to characterise the level of experience
attendees had with technology transfer, with options including none / no experience, limited experience,
good experience, very experienced. No fixed definitions were provided, the participants were allowed to
select their experience according to the choices provided, and subsequent survey results are presented in
this context. It is important to note that all results from this survey are considered directional in nature only
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due to the qualitative nature of the questions provided, although useful comparisons can be made within the
response data.
The second question asked, “To what extent do you agree knowledge transfer is a critical component of an
effective and efficient technology transfer?” to gauge overall perception of the role of knowledge transfer
as part of technology transfer. Responses were on a numerical scale, ranging from (1) to (5), with a reply of
(1) indicating strongly disagree, to a reply of (5) indicating strongly agree. This and all subsequent questions
included an option of n/a or prefer not to answer so respondents had a chance to opt out on any question
and therefore not counted in the response summary.
The results are depicted in Figure 3 as numerical averages of the responses, and indicate strong agreement
that knowledge transfer is important to an effective and efficient technology transfer, regardless of
technology transfer experience level. Interestingly, recognition of the importance of knowledge transfer
positively correlates with level of experience, suggesting this understanding may be under-appreciated
by those not as familiar with technology transfer. Also, the extent of agreement increased, i.e. the range
of answers decreased, with increasing experience (not shown). For the ‘very experienced’ respondents,
all respondents reported ‘strongly agree’ (i.e. unanimous agreement that knowledge transfer is critical to
technology transfer).

Figure 3: Importance of Knowledge Transfer to Technology Transfer
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The next questions deconstructed knowledge transfer down to the sub-types of explicit knowledge transfer,
and tacit knowledge transfer. Explicit knowledge was defined as documents and other ‘codified’ knowledge
that takes no explanation or dialog to fully understand. Tacit knowledge was defined as knowledge associated
with experience, subject matter expertise, decision rationale, observation, undocumented history and other
knowledge “in people’s heads.”
Specifically, the questions asked, “To what extent do you agree transfer of explicit knowledge is a critical
component of an effective and efficient technology transfer?”, followed by the same question focusing on
tacit knowledge. Responses were on a numerical scale, ranging from (1) to (5), with a reply of (1) indicating
strongly disagree, to a reply of (5) indicating strongly agree. The results are depicted in Figure 4, and are
included only from the very experienced cohort both acknowledging this group would have the best-informed
opinion. The results indicate strong agreement each explicit and tacit knowledge is critical to an effective
and efficient technology transfer. Further, the relative criticality for each explicit and tacit knowledge transfer
to effective and efficient technology transfer is generally similar.

Figure 4: Explicit and Tacit Knowledge Importance to Technology Transfer

The next question asked about effectiveness of explicit knowledge transfer, specifically, “How effective do
you feel transfer of explicit knowledge is for a typical technology transfer?” Responses were on a numerical
scale, ranging from (1) to (5), with a reply of (1) indicating not effective at all, to a reply of (5) indicating highly
effective. Results are depicted in Figure 5. Also included is Figure 5 is the result from the previous question on
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the criticality of explicit knowledge transfer so a comparison between criticality and importance can be made
(In other words, a qualitative evaluation of the question “Given it’s criticality, how effective are we at doing
it?”). The results suggest that although explicit knowledge transfer is deemed critical, the effectiveness of
explicit knowledge transfer is only marginally effective. The difference between criticality and effectiveness
(1.4) is noted for later comparison with the same evaluation for tacit knowledge.

Figure 5: Explicit Knowledge Transfer: Importance vs. Effectiveness

The same question was asked to evaluate tacit knowledge transfer effectiveness, “How effective do you feel
transfer of tacit knowledge is for a typical technology transfer?”, with the same response options. Again, the
previous criticality result is included for comparison (Figure 6). The results indicate tacit knowledge transfer
effectiveness is somewhat ineffective (average result = 2.0) and is significantly lower than the effectiveness
of explicit knowledge transfer (average result = 3.4). When effectiveness is compared to criticality, the gap is
significantly bigger than that noted for explicit knowledge (delta of 2.6 for tacit vs. 1.4 for explicit).
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Figure 6: Tacit Knowledge Transfer: Importance vs. Effectiveness

Another interesting insight lies in examining perspectives across the experience levels captured during
the first question. Similar to recognition of overall knowledge transfer importance (as noted previously in
Figure 3), the importance of tacit knowledge transfer generally increases with experience level (blue line in
Figure 7). However, the respondent’s assessment of effectiveness significantly decreases with experience
level (orange line in Figure 7). The perspectives of increasing importance with decreasing effectiveness
suggests appreciation of the importance of tacit knowledge transfer is hidden and under-appreciated. In
other words – the more one knows, the more one realises tacit knowledge transfer is really important, but
that the industry really isn’t very good at it!
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Figure 7: Tacit Knowledge Perspectives across Experience Levels

Although only directional in nature, these poll results further validate the importance of knowledge transfer
to technology transfer outcomes, for both explicit and tacit knowledge transfer. In particular tacit knowledge
transfer is viewed as ineffective yet very critical, so any advances in this domain will benefit technology
transfer outcomes, and ultimately benefit patients.

6.

Knowledge Transfer Prevalence in Industry Guidance

Additional research since the seminar included a review of common industry guidance on technology transfer,
to assess the extent to which knowledge transfer, knowledge management and tacit knowledge concepts
are presented and explained, along with the extent of illustrative examples and guidance or tips on the ‘how’.
The following technology transfer guidance was reviewed, and the frequency of these concepts was tabulated
and summarised in Table 1.
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•

WHO Guidelines on Transfer of Technology in Pharmaceutical Manufacturing [12]

•

ISPE Good Practice: Technology Transfer, 2nd Edition [13]

•

ISPE Good Practice: Technology Transfer, 3rd Edition [14]

•

PDA Technical Report, No. 65, Technology Transfer [5]

•

PDA Tech Transfer Interest Group Report Out, PDA 2019 Annual Meeting (presentation) [15]
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A qualitative assessment was conducted on how well these guidance documents introduced the knowledge
transfer concepts above, including how well they are collectively explained, whether they provided illustrative
examples, and whether they provided guidance / tips on ‘how’. These results are also provided along with
author commentary in Table 1.

Table 1: Summary of Guidance citing Knowledge Transfer as an Enabler to Technology Transfer

On review of these guidance documents and the summary created above, the following are observations
shared by Lipa. In general:
i.

Technology Transfer guidance is often very ‘document-centric’ (i.e. focused on explicit knowledge)

ii. Knowledge management, mostly around explicit knowledge, is called out in guidance but is very
vague in what it means:
»»

Little for supporting principles or guidance on how to do it effectively

»»

Starting to change in places…but perhaps still not enough or fast enough.

iii. ‘Tacit’ knowledge is not often well recognised as a source of knowledge, nor is there guidance on
how to do it effectively.
iv. Technology Transfer risks of failure do not acknowledge concepts of insufficient knowledge transfer
or availability.
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For ISPE guidance, the second edition of the Good Practice Guide was included as a baseline to compare
against the third edition, to evaluate any changes over time. The third edition [14] lists five areas of highlight
for the revision, one of which is “Recognition that knowledge management is a critical component of effective
technology transfer…”. It is clear in the results summarised in Table 1 the presence of KM and related concepts
has been significantly strengthened beyond a starting baseline from the second edition.
For PDA guidance, the PDA Tech Transfer Interest Group at the 2019 PDA Annual Meeting in March 2019 in
San Diego, California, shared the results of a recent survey on Technology Transfer [15]. Lipa attended the
session where the PDA Tech Transfer survey results were shared. The survey was intended to assess the
current practices and future needs for improving the Technology Transfer process. The survey covered:
•

Demographics

•

Types of Technology Transfer Performed

•

The Technology Transfer Process

•

Use of Multi‐Disciplinary Teams

•

Technology Transfer Tools

•

Challenges.

The results indicated that KM would be an area where additional PDA guidance would be helpful. The
subsequent discussion on KM in session focused heavily on a ‘master plan’ for knowledge management which
primarily focused on documents and information. Also, a set of KM “soft skills” was identified as required,
although in the opinion of Lipa, these are primarily good business communication and team leadership skills,
rather than traditional KM skills as described elsewhere [16].
In general, across any of the guidance documents, there does not appear to be a measure for the effectiveness
or completeness of knowledge transfer associated with technology transfer, with the exception of document
turnover lists. This will be further investigated during subsequent research.

7.

Conclusion

In conclusion, KM is still a relatively immature practice in the biopharmaceutical industry, especially when
compared to Quality Risk Management, Change Management and other practice domains. The need for
improved KM is evident, not only because of expectations found in regulatory documents or industry guidance,
but because there is a need to act – to better manage knowledge – in the best interests of the patients. This is
first and foremost to protect the patient through availability of a high quality, cost effective product, but also
other business drivers which ensure the continued competitiveness of the organizations in the industry [11].
Research by Kane between 2014 and 2018 has helped establish a baseline for the importance of knowledge
to the biopharmaceutical industry, and to manage this knowledge as an asset. The next phase of research
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by Lipa as introduced in this paper is intended to further provide tangible evidence of the need for KM and
practical advice to help the industry apply good KM practices to improve technology transfer outcomes. The
initial findings presented within this paper well justify the planned efforts in this area.
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5.2

Biopharmaceutical Manufacturing Quality Risk Management
A Role-Based Competencies Model
Ghada Haddad, Pharmaceutical Regulatory Science Team, Technological University Dublin

1.

Introduction

In October 2018 the Pharmaceutical Regulatory Science Team (PRST) at the Technological University Dublin
(TU Dublin) Ireland hosted a seminar with Regulatory Science Ireland (RSI) and with the Health Products
Regulatory Authority (HPRA) titled: An Audience with International Regulators in the Manufacture of
Medicines: Quality Risk Management (QRM) and Knowledge Management (KM). In that seminar I had the
opportunity to share with the audience the focus of my doctoral research regarding developing Quality Risk
Management Standards as professional standards for QRM practitioners which includes role-based technical
and behavioural competencies.
My original research questions were as follows:
1. What individual responsibilities must there be in pharmaceutical manufacturing to achieve QRM
effectiveness?
2. What are the competencies associated with each of these individual responsibilities?

My research study followed a hybrid Delphi research methodology comprised of the following elements:
i.

Survey 1 - which explored the need for QRM role-based competencies.

ii. A Focus Group Workshop to identify standard QRM roles with the purpose of developing associated
competencies.
iii. Survey 2 which presented the role-based QRM Technical and Behavioural Competencies identified
and sought concurrence around the competencies for each role.
iv. Development of a Competency Model based on the findings.

Since October 2018 I re-focused the first research question on simply developing a QRM Competency Model
Framework for individuals involved in the end-to-end product lifecycle. The first research question was
modified as follows:
1. What are the roles and responsibilities of those involved in the end-to-end product lifecycle to
achieve QRM effectiveness?
The second research question remained the same.
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2.

Background to the Research

The publication of the ICH Q9 Quality Risk Management (QRM) guideline (1) in 2005 has greatly impacted
the biopharmaceutical sector. Fourteen years after Q9 the benefits of QRM are yet to be realised.
The biopharmaceutical sector still struggles with implementation of Q9 principles in effectively assessing and
managing product quality risks to ensure patient safety.
Waldron, in her thesis titled Managing risk to the patient: Recoding Quality Risk Management for the
pharmaceutical and biopharmaceutical industries, (2) focused on organisational QRM maturity and did
not evaluate how individuals can contribute to QRM effectiveness. She identified the need for role-based
competency in QRM, and acknowledged that the traditional training model currently being employed in
industry is inadequate in building such competency to enable a mature state in the management of risk to
the patient. Waldron recognised that not all QRM practitioners require the same level of training and that
competencies should be based on the level of involvement in QRM. This is also supported by Greene and
Calnan, who identified that, while training is critical to QRM, it only teaches basic concepts to execute a task
(3).
Byrne in her dissertation titled An Investigation into Quality Risk Management Knowledge Held by Junior
Quality and Manufacturing Roles in the Pharmaceutical Industry (4) concluded that the pharmaceutical sector
has not yet fully embraced QRM and has not yet fully understood the potential benefit of the analysis of risk
to the patient. She highlighted the need to re-evaluate currently-used training methods and procedures for
QRM users, and recommended incorporating QRM elements into GMP training and extending it to all GMP
roles.
To develop role-based training for QRM users, the need for standardised GMP QRM roles emerged during the
face-to-face focus group workshop mentioned earlier above. During the workshop it became apparent that
QRM is not just the responsibility of dedicated QRM practitioners, but to be truly effective, is the responsibility
of all those individuals involved in the end-to-end product lifecycle.

3.

Individual QRM Roles

Based on the discussions and feedback from the face-to-face workshop, and in consultation with additional
QRM practitioners, seven standard individual QRM practitioner roles were identified as presented in
Table 1 overleaf. Considering the hypothesis that all individuals involved in the end-to-end product lifecycle
have responsibility for QRM, they are all regarded to be QRM practitioners.
In my opinion, characterizing the competencies needed to further advance QRM begins with defining the
roles needed for a successful and effective QRM program. Then, based on the defined roles, competency
mapping exercise is conducted to identify which key competencies are needed for those involved in QRM
based on their role in the organization. Figure 1 shows the QRM Competency Model that I have created to
define the framework for advancing individual QRM maturity.
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Individual QRM Roles

Definition

QRM Facilitator

Person(s) with the competence and skills to facilitate the QRM
process as an independent QRM expert; Facilitate Quality Risk
Assessment sessions and provide guidance for completion of
QRM documents, risk control, risk communication, and risk
review activities.

Quality Risk Assessment (QRA) Lead

Person(s) with the competence and skills to lead a risk
assessment in terms of planning, completion, communication,
review, and approval of QRM deliverables as well as tracking
of risk controls measures; (in some companies this role is the
same as a facilitator role, but in a company mature in the
application of QRM principles, a QRA Lead is its own role)

Subject Matter Expert (SME):

Person(s) with the expertise in the area/topic being risk
assessed who are able to provide technical expertise to
support QRM activities including identification of hazards and
implementation of risk controls

QRM Program Manager

Person(s) with the competence to develop and consistently
deploy a QRM programme across manufacturing site/
operation within the area of responsibility

Other QRM Users

Person(s) with basic QRM understanding to apply it as an
enabler to the Quality Systems. These include staff in all areas
of GMP who are expected to apply risk-based principles within
their work (e.g. change controls, deviations, batch record
review, etc.)

Quality Unit Members

Senior Management/Decision Makers

Person(s) with the competence to review, assess, and approve
QRM documents within areas of responsibility, while ensuring
compliance with internal Quality System requirements and
external regulations.
Person(s) with the competence and authority to make timely
QRM decisions and who is authorized to accept the risk and
direct response strategies for risk mitigation and follow-up.
Person(s) with the authority to provide resources to conduct
quality risk assessment and management activities, including
implementation of risk control measures.

Table 1
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4.

Quality Risk Management Competency Model Framework

A competency model or competency framework is a description of the necessary competency to implement
and complete successfully the work of a place, of a team, of a department or the whole organization (5). A
competency framework can be described in many ways, one of which is described by the activities that are
expressed during a job execution. Normally a competency framework is described in association with a title
or a position of specific role, for example, the Society for Human Resource Management has developed a
competency model in which a human resource professional should be competent in relation management,
consultation, and communication, etc. (6).
A competency model should provide a definition for a competency, along with a means for measuring or
observing that an individual can demonstrate a competency (7). Creating a competency framework is an
effective method to assess, maintain, and monitor the knowledge, skills, and attributes of people in an
organization (8). The framework shown in Figure 1 is designed to allow the pharmaceutical sector to measure
QRM competency levels to make sure QRM practitioners have the expertise needed to implement and sustain
an effective QRM program. By identifying the specific behaviours and skills needed for each role, it enables
the planning for training and development people really need.
In the QRM Competency Model I developed, each role has a structured description, a definition and more
detailed description of the role. Then each role has a list of key competencies that provide supporting
knowledge, skills and abilities needed for success, which are described as the set of technical and behavioural
competencies required to perform a task or activity. The model includes indicators in the form of levels that
define when a competency is achieved.

4.1

Delphi Survey II

The next phase of my Research is a Delphi 2 survey in support of the model in Figure 1. The purpose of this
survey is to identify key areas of consensus and divergence among respondents on the need for QRM rolebased technical and behavioural competencies.

4.1.1 Technical and Behavioural Competencies
A thorough review of competency-based models from academic and non-academic publications was
conducted. Two main categories of competencies were identified as common among all models: Technical
and Behavioural Competencies.

4.1.1.1 Technical Competencies
Technical competencies define what people have to know and be able to do (knowledge and skills) to carry
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out their roles effectively. They are related to either generic roles (groups of similar roles), or to individual
roles (role-specific co competencies). For example, a QRM Facilitator must have knowledge in the use of QRM
Risk Assessment tools.

4.1.1.2 Behavioural Competencies
Behavioural competencies relate to types of behaviour which deliver effective results under such headings
as team working, communication, leadership and decision making. They are sometimes known

as soft

skills. For example, if one needs to advocate risk management as a central part of an organisation’s strategic
management, then developing skills in Influence and Impact (a behavioural competency) would help achieve
this.

4.2

Role-based QRM Competencies

Respondents were asked to rate the technical and behavioural competencies they believe apply to each role
on a scale of 1-5 (1-Disagree, 2-Somewhat Disagree, 3- Uncertain, 4-Somewhat Agree, and 5-Agree)

4.2.1 Technical Competencies
The following technical competencies were presented to the respondents:
•

21 Competencies for Risk Assessment

•

7 Competencies for Risk Control

•

5 Competencies for Risk Communication

•

6 Competencies for Risk Review

•

16 Competencies for developing Quality Risk Management Strategy, Programme Design, Policy and
Procedures.

•

13 Competencies for Risk Culture

•

7 Competencies for developing Risk Performance and Reporting

4.2.2 Behavioural Competencies
The following behavioural competencies were presented to the respondents:
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•

16 Competencies associated with Facilitation Skills

•

14 Competencies for Leadership

•

11 Competencies for Decision Making

•

10 Competencies for Communication
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The results of Survey 2, which will detail the role-based technical and behavioural competencies, will be
shared in a separate publication.
Additionally, Lori Richter, a PRST PhD student, will be developing Quality Risk Management role-based training
material based on the role-based competencies identified in this research. Lori has been researching Adult
Learning Theory and application of various training modalities within general GMP training programmes within
pharmaceutical and biotechnology companies. Now that the role-based competencies have been identified,
Lori’s research will now focus on expert interviews with adult education specialists to determine best practice
approaches to teaching and coaching the competencies identified. The expert interviews coupled with the
research performed within the adult learning space and GMP training programmes in the industry will lead to

QRM
Standards for GMP
Organization
Pre-Requisites

Organizational
Maturity

development of an effective QRM education and training programme.

Technical

Behavioral

Roles

Individual Practitioner
Competence

Competency
Levels
© Ghada Haddad 2019

Figure 1: QRM Competency Model Framework
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5.3

QRM and KM in Innovation
Eamonn McGowran, QA & Regulatory Manager Klox Tech

The development of products in the life science sector, particularly in Pharmaceutical and Med Tech. fields, is
multifaceted and complex, with inherent risk that a product in development will not succeed even after very
substantial financial and time investment (1,2). Recent figures from the Tufts Center for the Study of Drug
Development estimate that the cost for a pharmaceutical product from innovation to placing on the market “bench to bedside” - comes in at around $2.7 billion (1,3) although some have expressed reservations about
this figure and suggest it may be lower at $648 million (4).
In the biopharmaceutical and pharmaceutical sectors a number of pipeline problems have been identified.
Whilst in the last ten to fifteen years increased expenditures on research have occurred in this sector, the
number of new drug approvals has dipped (1). A recent study estimated that the overall success rates from
Phase I to US FDA approval is roughly 9% (5). In a recent review, the European Medicines Agency (EMA)
analysed Marketing Authorisation Approvals (MAAs) in Europe in the period 2010-2012. In this time span 94
MAAs for medicinal products containing a new active substance (NAS) received a positive opinion (6). Of these
marketing authorisation holders, most (87%) were large or intermediate-sized pharmaceutical companies,
and 13% were SMEs. In a further examination to identify who originated these compounds it is estimated
that large or intermediate-sized pharmaceutical companies accounted for 49% of the products, SMEs for
27%, and academic/public bodies/PPPs accounted for 17%. Private–private collaborations accounted for 7%.
The majority of the products originated by academic/public bodies/PPPs organisations were out-licensed to
large or intermediate-sized companies (81%; 13 out of 16), with 19% (3 out of 16) being out-licensed to SMEs.
Interestingly none of the academic/public bodies/PPPs which were the originators of their product retained
the product to obtain a marketing authorisation.
Although academic institutions, public bodies and Public Private Partnership (PPPs) represent a very
important source of innovation for the pharma and med-device sectors (6), their direct involvement in
the development process tends to be limited to pre-clinical/very early stage development and they are
not seen to be experts at bringing their product through the later stages of development and ultimately
obtaining a marketing authorisation. Given the costs associated with the clinical development, and the
increased regulatory complexities of the approval processes, it is not surprising that these bodies do not
become involved in the later stages of product development and the approval process. What is clear is that
by embracing regulatory knowledge the potential for increased involvement by the academic could be greatly
enhanced (7). In developing a stronger understanding of regulatory science, academic institutions would be
in a position to develop stronger ties with industry with further improvements in product development and
realising successful licensing potentials (8).
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Whilst regulatory processes are not intended to block or slow down drug development, many “academic
developers” find navigating their complexities a difficulty (9). In addition, for academic institutes there
appears to be a fear of communicating with regulatory authorities. On the other hand, many have a belief
that they are the “experts” and, because of extensive peer review, believe less oversight is needed (10).
There is a disconnect in the principle in that :
»»

laws, regulations, and guidance shape the culture in a regulatory agency whereas

»»

success in research and peer review publication achievement is a culture within the academic
community.

It is evident there is a large scope to improve the understanding of the academic community in the adherence
and implementation of regulatory guidance that will allow for improvements and increased speed in innovation
of products. Indeed, a paradigm shift may be required in how academics approach the development and
ultimately commercialisation of their ideas.
Currently regulatory and commercial frameworks under which new medical products are supported
throughout their development exists for SMEs in the EU, USA and other territories (11, 12, 13).
At the European level the European Commission has funded the STARS (Strengthening Training of Academia in
Regulatory Science) programme with involvement of the regulatory authorities from 18 European countries
(14). Its aim is to analyse and improve the training of academia in regulatory sciences on national and
European level. This is linking in with the goals outlined in the recent European Medicine Agency ‘Regulatory
Science to 2025’ strategy Goal 5: Enabling and leveraging research and innovation in regulatory science
“to develop the existing interaction between the EU regulatory network and academia further, in order
to be kept informed of relevant scientific innovations and research and to identify solutions to regulatory
needs and challenges” (15)
Clearly with the above focus, new regulatory incentives for academics need to be developed to further
facilitate engagement with regulatory authorities, not just for medicines but also other innovations in the life
science healthcare setting (16, 17)
PhD research by the author at the Pharmaceutical Regulatory Science Team (PRST.ie) at Technological
University Dublin in now under way in order to examine the steps to be taken to encourage and educate
academic innovators in the need for early engagement with regulations and regulators. The major anticipated
outputs of this research are to:
1. Elucidate the current understanding of regulatory science and incentives within the academic sector
2. Identify strategies to encourage the advancement of innovation from the bench to the market at
academia by effective knowledge management/stewardship and appropriate risk management
3. Identify steps that can be taken by academic innovators in developing strategies to enhance further
advances though invectives, education tools and enhanced regulatory interactions
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4. Identify and recommend further incentives to foster and facilitate academic innovation
5. Outline opportunities to improve and accelerate product development through emerging new tools
and technologies
6. Create a Regulatory Readiness Level (RRL) tool for academics that will allow for strategy design for
product innovation and development with keys to appropriate regulatory science inputs. This tool
will be used in the following ways:
i.

as a measurement system to assess the status of particular product in regards to its standing
with regulatory requirements and suitability for approval

ii. as an aid to academics to plan regulatory maps for innovations.
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