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Abstract
This paper looks at organizational changes in the pharmaceutical
industry’s environment using the classic Kotter (1996) 8 Step
model and has made an argument that the model can be used
successfully in regulatory science learning. The literature on both
change management and regulatory science learning was reviewed
to see how both topics related to Kotter’s 8 Step model. The model
has been used previously in health professional education but not
in regulatory science training. Specifically, Step 1: Establish a sense
of change urgency is the rally cry for the sense of urgency to those
instructors of regulatory science. Step 2: Form a powerful coalition
of people within the environment that can lead the change calls-out
to educators of regulatory science to take the lead. Step 3: Create a
change vision and strategy and communicate this to the impacted
people is the need for regulatory science educational reform.
Step 4: Communicate to the people about the change at every
opportunity is pertinent and critical for the regulatory science
learning initiative. Step 5: Empower the people to get behind the
change to give them a sense of ownership stresses the importance
of training in the empowerment process to meet the regulatory
science educational challenge. Step 6: Enable short-term wins so
that there is energy about the change shows that the regulatory
science educational change initiative is paying off. Step 7: Put the
short-term wins together to keep the change momentum moving
forward stresses the importance to organize regulatory science
concepts together to represent the discipline. Lastly, Step 8: Make
changes part of the organization’s culture for sustainable outcomes
develops regulatory science learning modules and institutionalizes
the need for the discipline’s teaching.
Keywords: Change Management; Organizational Change; Pharmaceutical Industry; Regulatory Science Instruction; Kotter 8 Step
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Introduction
This paper demonstrates how Kotter’s 8 Step model can be used
as a useful model to examine innovative perceptions in regulatory
science learning. The current rate of medical technology
advancement and growing global health needs fosters a continuing
need for regulatory science change [1]. Regulatory science changes
beget innovative ways to train regulatory science professionals.
Many pharmaceutical companies, in an attempt to adapt to the
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constant change of the biomedical environment, are adopting
more agile regulatory science learning methods. The targeted
outcome of regulatory science learning is to meet the demand for
professionals with regulatory science expertise both nationally and
internationally. Per Richmond (2014), we need a new generation
of regulatory scientists so that the competitiveness of the global
pharmaceutical industry is not thwarted.
To accomplish innovative ways to both, teach and learn regulatory
science, a framework is needed. Kotter’s 8 Step model has been
used previously in health professional education but not in
regulatory science training. From the literature review, Kotter’s 8
Step model has been used successfully in nursing education [2, 3,
4] and physician training [5, 6, 7]. Kotter’s 8 Step model has also
been used in educational initiatives in hospital care settings [8].
Kotter’s 8 Step model can be a useful step-by-step model for
examining innovative perceptions for the importance of regulatory
science learning across the pharmaceutical enterprise. For example,
implementing electronic medical records (EMR) is an innovative
way to prevent medical errors in health care [9]. Despite the
benefits of an EMR, the adoption has been slow. The barriers to the
implementation of an EMR are varied. However, one of the barriers
projecting outward and upward is poor change management. Even
though there are several change management theories available to
implement technological innovations in health care, Kotter’s 8 Step
change management models has been used successfully to break
down barriers for EMR. Kotter’s 8 Step model was also used to help
planning change, implementing change, and cementing change [9].
Since a precedent has been set using the model with health care
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professional education, the model can also be applied to the training
of a regulatory scientist working as a health care professional in
drug development [10].
The 8 Steps are paraphrased below to fit regulatory science learning
movements [11]
1. Establish a sense of change urgency – people will change if they
see the need.
2. Form a powerful coalition of people within the environment that
can lead the change.
3. Create a change vision and strategy and communicate this to the
people impacted by the change.
4. Communicate to the people about the change at every opportunity.
5. Empower the people to get behind the change to give them a
sense of ownership.
6. Enable short-term wins so that there is energy about the
change.
7. Put the short-term wins together to keep the change momentum
moving forward.
8. Make change part of the organization’s culture for sustainable
outcomes.
Kotter’s 8 Steps and Regulatory Science
Step 1
Establish a sense of change urgency. The rally cry for the sense of
urgency is to those instructors of regulatory science. This is due
to the major progress in science that has created opportunities for
critical advancements in clinical medicine [1]. For example, scientists have discovered many human gene variations that contribute
to human illness. Researchers have also developed diagnostic tests
based on genetics to better predict responses to targeted therapies.
An example of these breakthroughs is with ovarian cancer research
and treatment [12]. Meeting the need for advances in ovarian cancer is a current cancer need. Learning how to develop the new
approaches to assess the safety and efficacy of the ovarian cancer
treatments is a part of regulatory science per our FDA definition
[13] and thus the connection with [14] sense of change necessity.
Cancer research change is imperative. To support the advancements in cancer research will need regulatory science support.
This will make sure that the standards and safety of cancer research
combined with principles of the regulatory discipline are part of
the new breakthroughs and ethics associated with emerging therapies. The people to do the support need regulatory science training
to maintain and move forward with not just cancer but other therapeutic areas as well. Often scientists do not know what is needed to
prove a discovery works and that the effectiveness is globally uniform. Regulatory science education can provide this information
and guide the scientist through the needed submission process.
Step 2
Form a powerful coalition of people within the environment that
can lead the change. Educators of regulatory science need to lead the
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change. Taking ovarian cancer, for example, moving from clinical
concept of the disease state to applications for future innovation
in this space requires basic knowledge of regulatory science [1].
Namely the part of the regulatory science definition that relates to
developing new medical approaches. For success, it takes people
with drug development knowledge to lead this innovation [14].
The coalition needs both expertise and credibility [14]. Senior
management in pharmaceutical industries has drug development
expertise, as does the FDA. It can also be argued that that regulatory
science expertise is also necessary with the standard lab worker
and others in the company [10]. To meet this need, pharmaceutical
companies are sending their employees to regulatory science classes
both internally and externally. This fosters growth of the learning
coalition. It not only builds the coalition but helps employees make
smarter decisions and reduce costs when developing products. To
this end, regulatory science programs are now teaching working
pharmaceutical professionals [10]. These coalitions of successful
regulatory science education programs offer core competencies
that are transferable to global disease states of need and can prevent
drug development setbacks [15].
The first task of the coalition is to develop a vision for the change
initiative and to disperse the vision throughout the pharmaceutical
organization. This leads to the importance of a regulatory science
change vision and corresponds with Kotter’s Step 3 [14].
Step 3
Create a change vision and strategy and communicate this to the
people impacted by the need for regulatory science educational
reform. A needed vision for the change process is well documented in
research literature. For example, in the business world, [16] studied
Countrywide Financial Corporation which revealed that vision
planning was indeed necessary to change learning dynamics [17].
Agrees that a significant relationship exists between the perception
of planned organizational change and the response to change along
cognitive dimensions. Using the ovarian cancer example again,
Kotter (1996) suggests that the change vision be desirable for the
long-term interest of the enterprise. Learning regulatory science is
advantageous for the pharmaceutical industry per FDA who has
developed a strategic plan for advancing regulatory science [13].
Step 4
Communicate to the people about the change at every opportunity.
Communication is critical for a change initiative to succeed [14].
This is also true for a regulatory science learning initiative. Taking
our example of genetic advances in ovarian cancer [1], the Genetic
Testing Registry was developed to enhance patient and healthcare
professional communication and information retrieval about this
disease state [18]. The concept of a registry once again links back
to the definition and importance of regulatory science education as
efforts are taken to enhance drug safety and efficacy.
FDA is also communicating the strategy for advancing regulatory
science. As a subgroup of the regulatory science stakeholders,
the FDA’s positive alignment is in agreement with the [18] study
arguing that there will routinely be subsets of impacted people that
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will embrace the change. In addition to the efforts by the FDA, other
agencies like the United States Pharmacopeia (USP) address the
need for regulatory science knowledge by hosting a compendium
regulatory science series. This consortium was established to
foster global strategies for the advancement of regulatory science
knowledge and compendia issues. Per the website explaining
the initiative, these approaches will require understanding and
maintenance of a strong and rapidly evolving knowledge base
[20].
To emphasize the importance of a regulatory science change
strategy, the FDA [13] has eight priorities for the initiative, which
have been paraphrased below:
1. Modernize toxicology to enhance product safety.
2. Stimulate innovation in clinical evaluations and personalized
medicine to improve product development and patient outcomes.
3. Support new approaches to improve product manufacturing and
quality.
4. Ensure FDA readiness to evaluate innovative emerging technologies.
5. Harness diverse data through information science initiatives to
improve health outcomes.
6. Implement a new prevention-focused food safety system to
protect public health.
7. Facilitate development of medical countermeasures to protect
against threats to U.S. and global health security.
8. Strengthen social and behavioral science and help consumers
and professionals make informed decisions about regulated
products.
The FDA will apply resources to the regulatory science priorities
which will empower the change initiative [13] which takes us to
Kotter’s Step 5 (1996).
Step 5
Empower the people to get behind the change to give them a sense
of ownership. FDA plans to empower their regulatory science
change initiative through management of scientific programs
within the FDA, and partnering with industry and academia
[13,14] stresses the importance of training in the empowerment
process, and to meet the training challenge, FDA intends to
promote new models to assess safety of gene and other emerging
therapies. Correspondingly, part of the biomedical breakthroughs
has brought an increase in the need for companion diagnostics –
specific tests used to determine whether a particular therapy will
work for a given patient [13]. To further illustrate using the ovarian
cancer example, there is now a blood test which can detect a protein
(CA 125) found on the surface of ovarian cancer cells [21].
To increase the need for training about companion diagnostics,
FDA issued the draft guidance In Vitro Companion Diagnostic Devices [13]. Pharmaceutical companies are using the FDA information for their internal training programs. This is supplemented by
BAOJ Pharm Sci, an open access journal

Page 2 of 2

university programs addressing regulatory science which build on
competencies such as scientific comprehension, regulations, quality, clinical expertise, and ethics [22].
The FDA has also invested resources toward initiatives like the
Regulatory Education for Industry (REdI) conferences. REdI is a
forum that brings together the regulatory educators from FDA’s
Center for Drug Evaluation (CDER) and Center for Devices
and Radiological Health (CDRH). The goal of the conference
is to provide information on the key aspects of drug and device
regulations since the regulatory principles of drugs and devices are
both similar and different [23]. Initiatives like REdI create energy
around regulatory science education.
In the university classroom, student innovators can look at cancer
drugs already on the market. Especially helpful is the drug’s
Summary Basis of Approval (SBA), which is public record. Students
can do a compare/contrast of the SBA, but also look at labels,
amendments and post-marketing requirements. Looking at these
documents can show the student’s trends and hurdles they will
need to overcome when they are the future cancer drug developers.
Step 6
Enable short-term wins so that there is energy about the change.
Short-term wins show that the change initiative is paying off [14].
It is also critical for the change movement to find evidence that the
initiative has achieved the desired results [24]. For patients with
ovarian cancer, wins are the new drugs approved for this disease
state that increase the overall survival time of the patient. For
example, Avastin (bevacizumab) is a recent drug that can be used
in ovarian, fallopian tube, or primary peritoneal cancer. Clinical
trial data demonstrated that the overall response rate for patients
that received chemotherapy plus Avastin was an increase of over 3
and ½ months [25]. This extra time is understandably important for
the cancer patient [26]. Education in regulatory science intended
for the health care professional can further improvements for
the patient [27]. State that when the industry is complex, such as
cancer research, innovation will be found in networks of learning.
For example, cancer research learning could start with an oncology
workshop or seminar in the university or industry setting.
Step 7
Put the short-term wins together to keep the change momentum
moving forward. To keep the health care innovation momentum
going, it is important to organize regulatory science concepts together to represent the discipline. Per [27], the first recommendation is to provide a context. Within regulatory science learning,
a case study with real-world context regarding an Investigational
New Drug (IND) application, for example, frames for the learner
practical information that can be transitioned to future submissions. This experiential learning can be a mechanism to help keep
the regulatory change momentum moving forward and thus help
define an emerging discipline. In regulatory science education, an
example of the experiential approach is by using real-life drug development case studies discussed within a collaborative group of
students with an expert facilitator from the regulatory science discipline. This makes the classroom an environment where students
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and experts come together with practical assessment and learning
that can help build success.
The second recommendation [28] is to include clear instructions
and materials that will facilitate the learning. For example, if the
intent is to learn about optimal drug labeling, an outline like the
Target Product Profile (TPP) can be used [29].
The third recommendation is to focus on the learning [28]. A
learner mapping out the process of a briefing document for a mock
meeting with the regulatory agency can be a beneficial hands-on
experience. This activity can provide practice and lower stakes than
when the learner actually represents their pharmaceutical company
at the FDA.
Lastly, [28] recommends that the learner know why the mock
submission practice is important. Per [4], a teaching method to give
the learner the “why” is to have them work through a real-life case
study. In addition, using case studies promotes critical thinking [4],
a regulatory science core competency. Simply lecturing about drug
development would be a passive activity for the learner. However,
by presenting a case study on an oncolytic drug and giving the
assignment to prepare for a mock advisory committee meeting, the
instructor is putting the learner in a real-world situation [4].
The above case study assignment could go one step further and
have actual drug development experts as the mock advisory
committee members. If this learning is happening inside a
pharmaceutical company, the expert advisory committee members
could be colleagues from across the organization. If the learning
event is happening at a university, the committee members could
be comprised of pharmaceutical industry people invited to spend
the day with the students. Such a situation would demonstrate
collaboration between industry and academics, and be a model of
active teaching [4].
Using case studies and real-world practice can be viewed as a
dynamic activity of a regulatory science learning module. By
keeping the case studies pertinent and the mock advisory committee
interactions timely, this way of teaching regulatory science can be a
sustainable approach [30].
Step 8
Make changes part of the organization’s culture for sustainable
outcomes. Developing regulatory science learning modules
corresponds to Kotter’s (1996) last step and institutionalizes the
need for regulatory science teaching [30, 31]. Support training
as a means to sustain change [31] Support training as an effective
tool to influence change [32]. Continue with the importance of
measurable education outcomes that can lead to achievable goals.
Measurement outcomes for regulatory science learning can be
beyond the traditional semester grade. Since regulatory science
deals with many aspects per our FDA (2012) definition, measuring
the learning process can be collaborative between learner and
instructor [4]. This 2-way communication can provide opportunities
for input and feedback while building trust and support [33]. In
addition, measurement of regulatory science learning outcomes can
foster teaching processes that are more likely to lead to sustainable
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methods. This is especially true if the participants understand the
education outcome goals [28] and what is expected of them as
regulatory science learners.

Conclusion
This paper has looked at organizational changes in the pharmaceutical
industry’s environment using the classic [14] 8 Step model and
has made an argument that the model can be used successfully in
regulatory science learning. Per the literature reviewed, Kotter’s
8 Step model has been used successfully in hospitals and for
training nurses and physicians but not in regulatory science
learning initiatives. The model fosters innovative approaches
that can be applied to regulatory science learning in regulatory
agencies, pharmaceutical companies and universities that teach
the discipline [14]. 8 Step model is presented in regulatory science
learning points, taking advantage of its logical sequence.
Step 1 of Kotter’s model is a rally cry to regulatory science
educators. There is a sense of urgency to their task of instructing
in the regulatory science discipline in order to enhance the
possibilities of more positive health outcomes. Kotter’s Step 2 calls
for educators to lead the change for curricula of basic regulatory
science concepts. Innovation can then follow after basic regulatory
science principles are learned. Step 3 calls for the creation of a
regulatory science education change vision and strategy. This then
is communicated to the people impacted by the need for regulatory
science educational reform – industry and research universities.
Correspondingly, Kotter’s Step 4 says to communicate the need for
regulatory science education at every opportunity.
Kotter’s Step 5 stresses the importance of training in the
empowerment process. In the university classroom, educators and
students can look at drugs already on the market. Students can do
a compare/contrast of the approval letters, amendments, labels
and post-marketing requirements. Looking at the Summary Basis
of Approvals for current cancer drugs, for example, can show the
student innovators trends and hurdles they will need to overcome
in future drug development.
Step 6 encourages short-term wins to keep the momentum
going. In the case of the regulatory science educator, the wins
are enabling advances in safety and efficacy, after instructing on
drug development. Kotter’s Step 7 is putting the short-term wins
together to keep the innovation moving forward. In regulatory
science education, an example to foster innovation is by using reallife drug development case studies discussed within a collaborative
group of students with an expert facilitator from the regulatory
science discipline. This makes the classroom an environment where
students and experts come together with practical assessment and
learning that can help build success.
Lastly, Kotter’s Step 8 encourages the changes to be part of the organization’s culture for sustainable outcomes. This can be done by
developing learning modules and institutionalizing the need for
regulatory science instruction with measurable education outcomes. Further research can monitor the innovations in regulatory
science education and measure the impact the students are having
in the drug development field.
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