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ABSTRACT 
Aim/Purpose This paper describes the regulatory affairs discipline as a useful case in the study 

of  both inter- and transdisciplinary science and dynamics related to communi-
cation across multiple boundaries. We will 1) outline the process that led to the 
development of  transnational competencies for regulatory affairs graduate edu-
cation, 2) discuss how the process highlights the transdisciplinary character of  
regulatory affairs, 3) provide implications for how to communicate the influence 
of  this characterization to future healthcare professionals, and 4) draw conclu-
sions regarding how our lessons-learned might inform other programs of  study. 

Background In the past few decades, the regulatory affairs profession has become more in-
ternationalized. This prompted the need for new competencies grounded in the 
transnational and cross-disciplinary contexts in which these professionals are 
required to operate. 

Methodology A convenience sample of  experienced regulatory affairs professionals from 
multiple disciplines contributed to the development of  transnational competen-
cies for a master’s program in regulatory affairs using a transdisciplinary frame-
work. 

Contribution An applied exemplar in which to understand how transdisciplinary characteris-
tics can be communicated and applied in higher education. 
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Recommendations  
for Practitioners 

This paper recommends how competencies developed from a regulatory affairs 
program can serve as exemplars for other applied transdisciplinary higher edu-
cation programs. 

Impact on Society This framework provides a seldom-used reflective approach to regulatory affairs 
education that utilizes cross-disciplinary theory to inform competence-based 
formation of  professionals. 

Keywords transdisciplinary, competencies, regulatory affairs, higher education 

 

INTRODUCTION  
Regulatory affairs is a relatively new field and academic discipline in the health professions. It was 
developed from the desire of  governments to protect the public health by controlling the quality, 
safety, and efficacy of  healthcare products (such as pharmaceuticals, biologics, medical devices, and 
diagnostics). The companies responsible for the discovery, testing, manufacturing, and marketing of  
these products also need to ensure that they supply suitable products. Regulatory professionals use 
the principles of  science, law, and business to ensure that patients and consumers have quality prod-
ucts that are safe and effective. The responsibilities of  regulatory affairs professionals often start in 
the research and development phases, and extend through premarket approvals, manufacturing, test-
ing, labeling and advertising, and post-market surveillance. The significant investments and advances 
in basic science research should be transformed into healthcare products that improve the public 
health, and regulatory affairs professionals play a pivotal role on reaching this objective. Today, more 
than ever, the development and application of  regulatory affairs requires a well-educated, scientifical-
ly engaged, and motivated workforce. 

In 2010, due to the growing attention to this rapidly changing field, The George Washington Univer-
sity (GWU) launched the Master of  Science in Health Sciences in Regulatory Affairs degree program. 
Originally, the regulatory affairs program at GWU had a purely domestic focus. It was initially de-
signed to cover the regulatory aspects of  bringing a new FDA-regulated product to the United States 
market. However, the advancing globalization of  the life-science field (Carroll & Blair, 2008), the 
opening of  new emerging markets, and other factors increasingly require new professionals to be 
proficient not only in national but also in international regulations governing regulated products 
(Drago, Yap, & Ekmecki, 2016). This situation demands the targeted training of  a new generation of  
professionals, as well as the further qualification of  those already working in the regulatory affairs 
field (Drago, Alsbury, & Connolly, 2017). Candidates seeking to enroll in a regulatory affairs master’s 
program are aware of  these new demands in the workplace and are increasingly interested in a 
curriculum that includes an international perspective. Also, employers in the private sector are in-
creasingly looking for professionals who develop regulatory strategies aligned with international 
business objectives. These shifts in the professional landscape have revealed the need for transna-
tional and cross-disciplinary approaches in education and training within regulatory affairs. This 
seems to be in line with an increasing interest in programs of  study that have an internationalized 
curriculum and support the development of  transnational knowledge (Barrie, Hughes, & Smith, 
2009; Maringe & Foskett, 2010). 

PURPOSE 
In response to these shifts in the regulatory landscape, the faculty at GWU initiated a process of  de-
veloping new competencies for graduates of  the regulatory affairs master’s program which transcend 
national requirements as a “strategic response to globalization” (Eaton, Redmon, & Bax, 2011, p. 
562). The process of  developing the competencies revealed the cross-disciplinary nature of  regulato-
ry affairs and the potential for this field to serve as an exemplar of  a scientific field which crosses 
distinct disciplinary boundaries. It also highlighted the critical role of  effective in-group communica-
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tion in developing competencies, which transcend specific disciplinary requirements to achieve global 
needs. Communication is a “primary, constitutive social process” (Craig, 1999, p. 126) by which 
shared understanding is achieved. Cross-disciplinary collaboration can achieve transdisciplinary out-
comes only through effective communication. In this instance, it was effective in-group communica-
tion that enabled the development of  an internationalized curricula. In addition, this example high-
lights effective communication as a requisite competency within any field of  science in which future 
professionals must engage in cross-disciplinary collaboration to meet global challenges.   

BACKGROUND 
The requirement for emphasis on cross-disciplinary competencies is not unique to Regulatory Af-
fairs. The quest for embedding graduate education in more transdisciplinary approaches has been a 
sought-after preoccupation in higher education studies for some time (Bernstein, 2015). Scholarship 
in this area has a wide range of  concerns (Klein 2005; Magrane, Khan, Pigeon, Leadley, & Grigsby, 
2010). For the purpose of  this paper and its emphasis on transnational competence in cross-
disciplinary training, however, a few aspects of  this discourse are of  most importance. Such aspects 
can be grounded in the following definition of  transdisciplinarity and its impact on education: 

Transdisciplinarity represents the capable germ to promote an endogenous development of  
the evolutionary spirit of  internal critical consciousness….Respect, solidarity and coopera-
tion should be global standards for the entire human development with no boundaries. This 
requires a radical change in the ontological models of  sustainable development, global edu-
cation and world-society. We must rely on the recognition of  a plurality of  models, cultures 
and socio-economic diversification. As well as biodiversity is the way for the emergence of  
new species, cultural diversity represents the creative potential of  world-society. (Collado, 
2013, para. 2) 

The necessity for emerging scholars in higher education to be intimately aware of  stakeholder con-
nections and how these relationships contribute to problem solving is a critical aspect of  professional 
training in higher education (Rhoten & Pfirman, 2007).  These relationships span beyond academia 
to include industry, problem-affected partners, cross-national and cross-sector partners and those 
who are on the front lines of  policy building. To effectively encourage such rich partnerships with 
students requires pedagogic techniques that utilize co-teaching, less structure, increased advising, and 
more outreach (Pfirman et al., 2011). Such techniques strive to embed into more technologically-
based professions  competencies that are grounded in general transdisciplinary perspectives: applica-
tion of  comprehensive problem exploration to include a consideration of  the context and frame of  
reference within wicked problems, negotiation and exposition of  boundaries between disciplines, 
understanding of  implicit assumptions, application of  processes of  inquiry and resulting knowledge 
as disciplines are crossed and boundaries minimized, respect for life and human dignity and an over-
all desire to apply knowledge to the betterment of  humanity (Mahan, 1970). Of  course, these priori-
ties beg the question of  why a globalized world needs transdisciplinarity and why emerging scholars 
and professionals need to be trained to be able to manage wicked problems of  the 21st century. As 
Bill and Klein (2001) have stated, a transdisciplinary world view precipitates a new frame of  problem 
solving that not only includes technical and scientific concerns but also includes the economic, tech-
nical, political, social, and regional challenges that are embedded within scientific and professional 
problems that make them wicked in nature. This integrative process, which for many in higher educa-
tion challenges their ability to cross-sectors of  knowledge, requires non-linear approaches that em-
phasize the importance of  defining the breadth of  problems; determining all of  the knowledge 
needed; developing frameworks; specifying the particular studies necessary; engaging in role negotia-
tion (teamwork); building communications; and collating, integrating, confirming knowledge that 
leads to ultimate decision making about problem-solving (Klein, 1990). 

Across health professions fields, educators must prepare future practitioners and scholars with the 
competencies needed to solve the complex problems of  today’s healthcare systems. Such skills are 
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essential to resolve wicked problems professionals and scholars in translational science face in today’s 
healthcare environment (Brown, Harris, & Russell, 2010; Lotrecchiano, McDonald, Corcoran, 
Harwood, & Ekmekci, 2016). These problems include 1) effectively using basic science discoveries to 
develop new safe and effective treatments for diseases, 2) improving utilization of  new therapies in 
clinical practice, and 3) streamlining regulatory issues for the development and commercialization of  
new diagnostics and therapeutics. The three topics listed above can all be regarded as “wicked” prob-
lems as they potentially contain one or more conditions contributing to their complexity: a) incom-
plete or contradictory knowledge, b) a multiplicity of  opinions on the subject, c) large-scale burden 
inclusive of  economics, and d) innate interconnections with other problems (Hirsch Hadorn et al., 
2007). Their complex nature necessitates interdisciplinary and transdisciplinary approaches (Brown et 
al., 2010) to knowledge generation. Such cross-disciplinary approaches have become hallmarks in 
health research, service, education, and policy-making (Choi & Pak, 2007).   

While cross-disciplinary approaches have become critical within health, developing an appreciation 
for the collaborative dynamics required to achieve cross-disciplinarity among health professionals 
traditionally reliant upon unique disciplinary approaches to problem-solving proves challenging. The 
absence of  inter-disciplinary and transdisciplinary exemplars inhibits the ability of  faculty to create 
shared understanding among students of  the “how” and “why” of  these approaches. The process of  
creating global competencies for the GWU regulatory affairs master’s program provides an exemplar 
of  the requirement for an interplay of  disciplines to meet the needs of  an ever-changing healthcare 
system. As such, it serves as a mechanism by which faculty can communicate the value of  cross-
disciplinary approaches and the ways in which collaborative dynamics support the achievement of  
transdisciplinary outcomes. This paper describes the regulatory affairs inter-discipline as a useful case 
in the study of  both inter- and transdisciplinary science and dynamics related to communication 
across multiple boundaries. We will:  

• Outline the process that led to the development of global competencies,  
• Discuss how the process highlights transdisciplinary aspects of regulatory affairs, and  
• Consider how to communicate the influence of this characterization to future healthcare 

professionals within higher education settings 
• Draw conclusions regarding how our lessons-learned might inform other programs of 

study. 
 

TRANSDISCIPLINARY CHARACTERISTICS AND ASSUMPTIONS 
Transdisciplinary workforce environments are intentional collaborative engagements where effective 
communication yields boundary crossing discourse which precipitates filling gaps between disciplines 
(Craig, 2007), generating new knowledge, and fostering collaboration as a normative operative aspect 
of  professional effectiveness. Intergroup communication is a key consideration for how transdisci-
plinary networks operate to achieve these goals (Stewart et al., 2010). This stated, transdisciplinarity 
is: 

an unlikely constant state in social systems. It may at times be a novel outcome of  team col-
laborations and at other times may be dormant to more apparent and less innovation gener-
ating multi- and interdisciplinary interactions embedded within group interactions. (Klein, 
2008) 

Research trends continued to favor the measurement of  transdisciplinary engagement through varia-
ble-centered means isolating the importance of  identification of  occurrences of  identifiable transdis-
ciplinary behaviors over the meaning and explanation of  the mechanistic tendencies associated with 
such occurrences (Hedström & Swedberg, 1998). This type of  ‘individualistic behavioralism’ 
(Coleman, 1986) and its emphasis on social determinants can distract from inquiry that isolates and 
describes social influences and does not focus on the causal relationships between social factors. This 
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differentiation is critical in the study of  transdisciplinary teams and their exercise of  effectiveness. 
“As the prefix ‘trans’ indicates, transdisciplinarity concerns that which is at once between disciplines, 
across the different disciplines, and beyond all disciplines” (Nicolescu, 2002, pp. 44-45). According to 
Maasen and Lieven (2006), transdisciplinarity is a new mode of  governing science sufficiently. This 
new mode has become increasingly important in a global climate of  societies that test proofs of  sci-
ence, where civic responsibility goes hand-in-hand with scientific endeavors and science has become 
increasingly an enterprise engagement. More than ever “knowledge production ultimately relies on its 
participants addressing each other as members of  a common citizenry...in this capacity and the social 
responsibility deriving from it, they have to synthesize their respective knowledge and stakes accord-
ing to the Common Good” (Maasen & Lieven, 2006, p. 48). 

Klein (2008), Nicolescu (2002), and Maasen and Lieven (2006) all describe a global scientific social 
arrangement where complexity is a common factor in understanding how knowledge and thought are 
generated and interact in transdisciplinary settings. These settings are both emergent and complex 
and unpredictable and depend on interactions to generate new realities within their systems. These 
complex adaptive systems (CAS), or systems comprised of  “semi-autonomous agents that recombine 
into new capabilities as a mechanism of  adaptation” (Hazy, Goldstein, & Lichtenstein, 2007, p. 5), are 
emergent environments where plasticity, irritability, variety, selectivity, preservation, and propagation 
are key elements in the process of  shifting to a paradigm where semi-permanence is a steady state. 
These theories serve as a helpful construct in understanding transdisciplinarity as an emergent and 
interactive mechanism within global teams and networks where change is a constant and adaptability 
is a requirement (Buckley, 1998). 

Evaluation strategies that consider not only the dynamics of  transdisciplinary phenomena but also 
the evaluation of  transdisciplinary interactions are emerging with particular evidence-based principles 
for furthering the field (Holmes et al., 2008; Klein, 2008; Kozlowski & Ilgen, 2007). These strategies 
are of  interest in sectors where coordination, innovation, and transdisciplinary interactions are ex-
pected outcomes and successful coordination is measured through interfacing agents rather than in-
dividual manager-centered leadership. Three main assumptive components of  transdisciplinary 
communications, therefore, are critical to the discussion of  globalization and skills and competencies 
of  professionals entering team and network arrangements. 

First, complex networks of  stakeholders in a transdisciplinary environment make up communities of  
influential individual, group, organizational, and environmental agents often representing global 
cross-national partners. As such, as in the growth of  a global enterprise like health and biomedical 
regulation, a number of  competency-based skills are needed to navigate the national, linguistic, cul-
tural and governing characteristics found within a global dialogue. A transdisciplinary environment 
of  this sort is one where a variety of  unrelated influences defined by global differences become cata-
lysts of  knowledge exchange and therefore represent a complex array of  agents. From a pragmatic 
perspective, communication can yield metadiscursive vocabulary critical to achieving shared meaning 
representative of  interdependence, pluralism and cooperation (Craig, 2007). The resulting common 
understanding can then serve as the basis for the generation of  new knowledge, which both trans-
cends and represents individual/disciplinary interests. Effectiveness of  the professionals that partici-
pate in this boundary crossing activity will regularly transcend the confinements of  individual or sin-
gle community interests and expand the concept of  cooperation beyond mere interactions between 
entities to a collective enterprise of  new knowledge generation as a result. An understanding of  how 
this achievement of  transcendence occurs is beneficial for teams whose operational mandates include 
generating novel and innovative perspectives and processes.  

Second, dynamism in transdisciplinary environments is evidenced by social mechanisms that serve as 
measurable indicators of  successful interactions and the crossing of  social and thought boundaries 
(Hedström & Swedberg, 1998). These mechanisms serve as an explanation of  social phenomena, 
taking into account not just why something happens but the causal mechanisms that indicate why 
and how it occurs (Elster, 1989). The development of  these types of  social mechanisms is of  par-
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ticular significance when evaluating the interactions of  teams and networks, where novel, blended, 
and innovative outcomes are measures of  successful collaboration between like and different-minded 
stakeholders. Differing social and thought traditions can ascribe different meanings to phenomena 
under consideration, which inhibits the development of  shared meanings essential to effective com-
munication. The shift from independent and self-organized disciplinary views often bound by na-
tional protocols to collective viewpoints requiring blended and often compromised outcomes yield 
new paradigms of  engagement. New definitions of  influence and normality may be recognized with-
in and across specific communities of  knowledge. 

Third, interdependence of  thought and action is critical to a transdisciplinary environment. Interde-
pendence in teams actuates when individuals work together but their own individual and professional 
roles are expanded (and challenged) to include the integrated and emergent knowledge which is oth-
erwise unattainable unless in a dynamic transdisciplinary relationship with others. It is a knowledge 
paradox that typifies the transdisciplinary paradigm. “The model presupposes the distinction between 
an ‘outer world’ on the one hand and human knowledge production that slowly accumulates a grow-
ing stock of  knowledge on the other” (Weingart, 2000, p. 37). Individuals within this paradox be-
come considered along with other equally dynamics entities within a system. In other words, individ-
ual change is expected along with the changing structures, protocols, and cultures that are a result of  
the interdependence that comes with transdisciplinary engagement. Social interaction, therefore, is 
intrinsically linked to the accumulation of  knowledge as teams engage for it is through interchanges 
where individual awareness is tested against growing, evolving, and new social standards (Polanyi, 
1958). A transdisciplinary environment is one where reciprocal interdependence between team stake-
holders and, more importantly, the other social agents is a standard consideration in striving for inte-
grative knowledge and services (Thompson, 1967). 

METHOD: THE PROCESS OF DEVELOPING TRANSNATIONAL 
COMPETENCIES 
The director of  the regulatory affairs program began with a comprehensive evaluation of  the existing 
curriculum. The domestic focus of  all regulatory courses became immediately apparent. The curricu-
lum did not reflect the globalization of  this life-science field, which forces regulatory professionals to 
be familiar with international regulations. To ensure that the program incorporates skills that meet 
today’s needs, the director of  the regulatory affairs program led efforts to redesign and implement 
changes to the curriculum. Specifically, the team: 

• Conducted a literature search for existing competencies; 
• Identified the academic and career needs for the profession, and drafted the key compe-

tencies graduates are expected to master upon graduation; 
• Conducted semi-structured interviews with selected adjunct faculty and a newly formed 

external advisory board to inform curricular redesign; 
• Grouped the drafted competencies into program outcomes; 
• Changed the focus from a domestic oriented curriculum to one that integrates an inter-

national perspective; 
• Identified courses in which program outcomes would be introduced, developed, and 

mastered; 
• Mapped the program outcomes to course learning objectives; 
• Modified the curriculum and developed a new program of study; 
• Developed an annual evaluation system for continual improvement. 

 
Further details of  the process that the interdisciplinary team used to generate the new competencies 
are provided below. 
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LITERATURE SEARCH  AND CREATION OF INTERDISCIPLINARY TEAM 
The director of  the regulatory affairs program began with a literature search of  both scholarly and 
trade publications. The aim was to identify a published set of  competencies that an interdisciplinary 
team of  faculty in the program could modify and adapt. Little was found with a direct reference to 
competencies for a curriculum in global regulatory affairs. In 2010, the Association of  Graduate 
Regulatory Educators (AGRE) initiated – in collaboration with multiple stakeholders - the develop-
ment of  core competencies for graduates of  Master of  Science programs in regulatory studies (Shire, 
Swanson, Drago, & Feagin, 2014). According to AGRE, the five critical areas for the competency-
based curricula consist of  (1) regulations, (2) clinical trials, (3) quality, (4) communication, and (5) 
strategy.  

To discuss the findings of  the literature search and develop the first set of  new transnational compe-
tencies for the GWU program, the director of  the regulatory affairs program created an interdiscipli-
nary team. The team consisted of  GWU faculty members, members of  the School of  Medicine and 
Health Science’s Curriculum Committee (SMHS-CC), and regulatory officials that had experience 
working in the regulated-industry or at the FDA. Communication across these disciplines was essen-
tial to completing a review process which identified limitations in existing curricula. The team re-
viewed the AGRE competencies and also referred to the original competencies that GWU had de-
veloped for the regulatory affairs curriculum. As mentioned earlier, these original competencies had 
only a domestic focus. To develop the first set of  new competencies, the multifunctional team re-
viewed additional resources. Specifically, the competencies and learning objectives published by two 
professional organizations: the Regulatory Affairs Professionals Society (RAPS), a US-based profes-
sional organization (http://www.raps.org/about/), and The Organization for Professionals in Regu-
latory Affairs (TOPRA), a UK-based professional organization (https://www.topra.org/about-
topra). TOPRA, in collaboration with the University of  Hertfordshire, offers a Master of  Science 
(MS) in Regulatory Affairs with a focus on pharmaceuticals (TOPRA, 2013). Additionally, TOPRA, 
in collaboration with Cranfield University, offers also a MS in Regulatory Affairs with a focus on 
medical devices development. Based on an analysis of  all the information collected, the members of  
the interdisciplinary team drafted the key competencies that graduates of  the GWU regulatory affairs 
program are expected to master upon graduation.  

INTERVIEWS WITH SUBJECT MATTER EXPERTS AND MEETINGS WITH 
EXTERNAL ADVISORY BOARD  
Subsequently, the director of  the regulatory affairs program conducted semi-structured interviews 
with subject matter experts (SMEs). The director of  the regulatory affairs program convened a con-
venience sample of  credible professionals with at least 15 years of  experience in the field who were 
willing to devote time to this project. Some of  the SMEs were members of  the faculty that teach in 
the regulatory program but were not involved in the first step of  the process. Others were regulatory 
experts working for the regulated industry, health authorities, and trade associations. The intent of  
was to achieve consensus on the competencies. Despite disparity of  experience and background, the 
group collaborated with enthusiasm and reached consensus. 

COMPETENCY MAPPING AND GAP ANALYSIS 
Curriculum mapping is a recognized method that helps to identify and illustrate where within the 
curriculum, program goals are addressed and learning outcomes are achieved. It can also serve as a 
tool to facilitate common understanding among multiple stakeholders developing a curriculum. The 
process that governed the subsequent part of  the project, the competency mapping and gap analysis, 
can be summarized as follows: 

a) the set of  key competencies that were identified were grouped into major program out-
comes; 

http://www.raps.org/about/
https://www.topra.org/about-topra
https://www.topra.org/about-topra
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b) the program outcomes were then mapped to course learning objectives; and 
c) courses in which program outcomes (as a set of  competencies) were Introduced, Developed, 

and Mastered were identified and denoted as such. 
 

The competency mapping and gap analysis process resulted in new program student outcomes that 
address the following six domains: regulations, quality and compliance, clinical and pre-clinical, 
communication and leadership, strategy, and business acumen. The competency mapping process 
facilitated shared understanding across disciplines of  requisites needed to achieve the transnational 
competencies. Examples of  the newly developed transnational competencies are reported in Table 1. 
Further discussion of  the relationship between these competencies and their transdisciplinary charac-
teristics described earlier in this special issue (Lotrecchiano & Misra, 2018) will be discussed in the 
section below.  

Table 1 - Transdisciplinary Characteristics Associated with  
Examples of  Transnational Competency. 

Characteristics Examples of  Transnational Competencies 

Complex Problem Solving 

 

Multidimensional, human and natu-
ral system interfaces. 

- Evaluate the global healthcare environment and its potential impact on 
the organization. 

- Identify and interpret laws, regulations, and guidance documents for do-
mestic and international agencies relevant to the development and commer-
cialization of  healthcare products 

Open System 

 

Information exchanges across 
boundaries 

- Evaluate best practices that support the continuous improvement of  the 
quality system. 

- Develop a proposal for initiating a key strategic change initiative within 
the field of  regulatory affairs. 

Praxis 

 

Theory and application interaction 

- Advise on the conduct of  ethical pre-clinical and clinical studies according 
to international standards. 

- Identify quality requirements for the development and post-market 
maintenance of  healthcare products 

Collaborative deconstruction 

 
Deconstructing and reconstructing 
relationships 

- Develop regulatory strategies to bring new healthcare products to market 
that support business objectives and are in compliance with regulatory re-
quirement. 

- Analyze communication from domestic and international health authori-
ties and respond appropriately. 

Stakeholder involvement 

 

Involvement as a means of invest-
ing in outcomes 

- Identify the critical elements for successful outcomes in organizational and 
process change. 

 



Drago, McDonald, & Lotrecchiano 

227 

DISCUSSION: TRANSDISCIPLINARY ASPECTS OF REGULATORY 
AFFAIRS 
National regulatory authorities around the world share similar objectives. Most review and approval 
processes of  pharmaceutical products are based on the criteria of  quality, safety, and efficacy. How-
ever, regulators act independently in implementing processes and systems to achieve these objectives 
and, as a result, national laws, regulations, guidelines, and requirements vary. Different regulators can 
reach different decisions even when reviewing similar data. Clear predictors of  regulatory outcomes 
are difficult to identify and are still unknown. 

The reasons for different decisions are likely to be multifactorial. Both intrinsic and extrinsic factors 
can play a role. Examples of  intrinsic factors are “genetic polymorphism, age, gender, height, weight, 
lean body mass, body composition, and organ dysfunction” (Edwards et al., 2011). Such factors in-
fluence, for example, the applicability/acceptability of  foreign clinical data for a given application. 
Extrinsic factors, on the other end, include “the social and cultural aspects of  a region such as medi-
cal practice, diet, use of  tobacco, use of  alcohol, exposure to pollution and sunshine, socio-economic 
status, compliance with prescribed medications, and, particularly important to the reliance on studies 
from a different region, practices in clinical trial design and conduct.” (International Council for 
Harmonisation, 1998, p.8) In the literature, many reasons have been suggested for the differences in 
regulatory approach and policy in different regions. Often, social and philosophical differences, 
which might have arisen from different historical experiences, along with differences in culture, have 
been emphasized. These differences can inhibit the development of  shared understanding requisite 
for complex problem solving. For instance, patients in the EU seem to be more risk averse based on 
the negative experiences with thalidomide from the 1960s. Risk-aversion seems to be even more pro-
nounced in Japan where thalidomide was also on the market for 5 years (1958–1963) and was sold 
without a prescription. In the US, the vigilance of  FDA medical officer Dr. Frances Kelsey prevented 
a public health tragedy (Bren, 2001). 

It is well recognized that there are worldwide differences in approved dosing in different regions of  
the world (Huang & Temple, 2008; Malinowsk, Westelinck, Sato, & Ong, 2008). In particular, such 
differences have been reported for drugs approved in the United States, Europe, and Japan. Dosing 
in Japan is often considerably lower than in the United States or Europe, but some differences in 
dosing are also apparent between the United States and Europe as well.  

The regulatory guideline titled “Dose-Response Information to Support Drug Registration” con-
firms the possibility that “different physicians and even different regulatory authorities would, look-
ing at the same data, make different choices as to the appropriate starting doses, dose titration steps, 
and maximum recommended dose, based on different perceptions of  risk/benefit relationships” (In-
ternational Council for Harmonisation, 1994, p.1). While the underlying causes for dosing differences 
between the US, the EU, and Japan have not been established, it has been theorized that differences 
in dosing may be attributable to intrinsic ethnic factors (e.g., genetics, metabolism, and elimination), 
extrinsic ethnic factors that are associated with environment and culture (e.g., medical practice, diet, 
use of  alcohol, and concomitant drug use), or interactions among these factors. 

Globalization, competition, and a rapidly changing business environment have started forcing regula-
tory professionals working in companies, governmental agencies, and other organizations to focus 
more on Complex Problem Solving. Those professionals, who are operating in a highly-regulated envi-
ronment, must face additional challenges than others who can still focus and operate in a purely do-
mestic environment. Today’s manufacturing processes and supply chains of  medicinal products are 
increasingly complex. Products are often distributed all over the world and used by patients in several 
different countries. 

It is important to highlight that there is no single global, systematic, and consistent approach to the 
approval of  prescription drugs. While agencies’ specific requirements for submission of  data are dif-
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ferent, the dossier submitted to different agencies may be similar. However, even in the case where 
dossiers contain similar data, different agencies may draw different conclusions from their review of  
the data, which may lead to differences in product labeling and even different regulatory actions. As 
has been noted:  

All agencies have the same objectives and obligations to safeguard public health when as-
sessing the safety, quality, and efficacy of  medicines before they are authorized for market-
ing. However, the structure, strategies, practices, processes, and regulatory and legal obliga-
tions in place at each agency in order to carry out a regulatory review and achieve these ob-
jectives vary considerably. (Hirako, McAuslane, Salek, Anderson, & Walker, 2007, p. 291) 

Over the last couple of  decades, in an attempt to reduce healthcare costs globally as well as accelerate 
drug development, national regulatory agencies initiated efforts to work collaboratively. Most notably, 
in 1990, representatives from the regulatory authorities in the US, Europe, and Japan, in collaboration 
with the respective industry associations, started a major international project: The International 
Conference on Harmonization of  Technical Requirements for Registration of  Pharmaceuticals for 
Human Use (ICH) (Vozeh, 1995). The key objectives of  ICH had been defined as: 

• To establish constructive scientific dialogue on the differences in registration 
requirements 

• To identify areas of  mutual acceptance of  research results without compromising 
safety 

• To recommend practical ways to achieve greater harmonization of  registration 
requirements 

• To reduce the unethical repetition of  tests in animals and humans (van der Laan & 
DeGeorge, 2013). 
 

The purpose of  the ICH initiative (now renamed International Council on Harmonization) was to 
reduce the high cost and length of  time involved in duplicating pharmaceutical research and devel-
opment within the three regions. For instance, an important initiative was the harmonization of  the 
dossier’s format (known as the Common Technical Document or CTD). Up until the adoption of  
the CTD, the format and content of  a New Drug Application (NDA) in the US, a Marketing Author-
ization Application (MAA) in Europe, and a Japanese NDA (J-NDA) differed significantly. 

Before and through the late 1990s, companies that sought to enter the Japanese market were required 
to conduct a full independent clinical development program with Japanese patients (in Japan). At that 
time, Japanese clinical development programs, typically involved smaller patient populations than 
Western programs. With the introduction of  the ICH guideline ICH E5, “Guideline on Ethnic Fac-
tors in the Acceptability of  Foreign Clinical Data,” the Japanese regulatory authority started to accept 
limited non-Japanese clinical data to support an application for a marketing authorization (Interna-
tional Council for Harmonisation, 1998). The aim of  the ICH E5 guideline is to recommend strate-
gies that allow the use of  clinical data collected in one region to be used for the support of  a drug 
application in another region by introducing the concept of  “bridging studies.” Bridging studies are 
generated to extrapolate or ‘bridge’ the clinical data between the two regions (e.g. the US and Japan). 
The applicability of  a bridging strategy depends on the degree of  similarity of  intrinsic and extrinsic 
factors between the two regions. This is an example of  how the regulatory field fulfills the character-
istic of  Praxis (Lotrecchiano & Misra, 2018). 

The healthcare landscape, and the regulatory profession, has evolved greatly ever since the inception 
of  ICH. This was mainly in response to new technologies, increasing regulations, and improved un-
derstanding and expectations of  patients’ needs. Also, from a technology perspective, recent years 
have seen a remarkable drive towards advancements in genomic mapping, personalized medicine, and 
novel monoclonal antibodies therapies for oncology, which initiated many changes that had an im-
pact on today’s regulatory professionals. 
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Some regulators in some countries may lack the specific competences or resources to evaluate some 
of  these new complex products. To avoid duplication of  work, ensure a good and efficient allocation 
of  resources and accelerate patient’s access to new products, regulators are increasingly embracing a 
(more) Open System. Awareness of  the need for regulators to work together across boundaries has led 
to the emergence of  new models of  cooperation. “In an increasingly globalized pharmaceutical mar-
ket, collaboration between medicines’ regulators is essential,” explains the EMA’s Executive Director 
Guido Rasi. “Medicines’ regulators are inter-dependent: any action taken in one territory has reper-
cussions on the rest of  the world. International cooperation is a key area of  work for the Agency” 
Masangsky, 2014, para. 5 ). According to Janet Woodcock, M.D., Director of  the FDA’s Center for 
Drug Evaluation and Research, protecting the health and safety of  the American people requires col-
laboration: “It is part of  a larger collaborative global effort between the FDA and its international 
regulatory partners to ensure the health and safety of  all our citizens” (Masangkay, para. 4). 

Regulators, industry, and other stakeholders see the benefit of  strengthening the regulatory systems 
through convergence, reliance, and recognition. Several initiatives are underway and there is an in-
creasing participation from regulators in multilateral/global initiatives. A good example of  a long 
existing regulatory cooperation between medicine’s authorities is the European system. Its legal basis 
dated back to 1965. Other countries and regions have also developed or are developing frameworks 
for cooperation through convergence, reliance, and recognition. Such systems help avoid duplication 
and use resources efficiently. 

Most companies, nowadays, operate development projects using multifunctional project teams. Of-
ten, regulatory affairs professionals are not only dealing with many different functions spread around 
the company but also in different parts of  the world. In a large company, scientists have a deep 
knowledge of  the specific project but also access to technical specialists with expertise that cuts 
across multiple regulatory applications. This expertise should be built into multifunctional project. 
Therefore, many companies moved towards ‘matrix’ project teams to ensure that the review of  regu-
latory applications includes a cross-cutting component in addition to the functional line or profes-
sional line view. This approach leads to opportunities for regulatory affairs issues and opportunities 
to be approached with collaborative deconstruction and methodological pluralism. 

Stakeholder involvement is at the core of  regulatory affairs as a discipline. Representation from key disci-
plines — clinical research, toxicology, pharmacology, manufacturing, technical operation, quality as-
surance, legal, marketing, etc. — is essential for the success of  drug development. A cross-functional 
model allows companies to bridge the gap between R&D, regulatory approval, and commercializa-
tion. Today’s regulatory professionals are expected to provide strategic influence on the clinical de-
velopment process. They are also deeply involved in delivering commercial and medical input for 
various teams throughout the organization. Regularly, internal cross-functional communication, espe-
cially with clinical and R&D teams, empowers regulatory affairs to more significantly impact product 
development. Allowing regulatory affairs input when discussing product pipelines also generates 
more effective trial designs that meet regulatory agencies demands — inevitably saving companies 
time and money. Engaging with stakeholders is essential to build trust and understanding of  the chal-
lenges and, without this constant interaction, regulatory professionals could not function. Regulatory 
professionals interact with stakeholders through a variety of  communication channels. They partici-
pate in informal and formal/structured engagement, such as meetings, forums and other events, and 
carry out consultations. For example, today’s healthcare landscape is becoming increasingly more pa-
tient centric. Multiple stakeholders are not satisfied anymore with companies demonstrating that their 
product is of  good quality and is safe and effective. They now expect companies to address patient 
needs and demonstrate how their product will enhance patient outcomes. To meet this demand, it is 
important to find new ways to incorporate the patient perspective into drug research, development, 
and approval. Regulatory professionals play a pivotal role in this. According to a recent study by Cut-
ting Edge Information, “apart from marketing, the most popular functions that are involved in at 
least 65% of  surveyed patient-centric initiatives are regulatory and medical affairs” (Marketwire, 2017 
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p.1). In Table 1, for each characteristics of  a transdisciplinary discipline, we provide some examples 
of  our program’s global competencies. 

RECOMMENDATIONS FOR COMMUNICATING THE 
TRANSDISCIPLINARY CHARACTERISTICS WITHIN HIGHER 
EDUCATION SETTINGS 
Over the past ten years, interdisciplinarity and cross-disciplinary have gained increasing popularity in 
higher education due to the demands on an increasingly complex and global world (Miller, 2010; 
Tarrant & Thiele, 2017). In fact, the ability of  universities to educate toward addressing global social 
challenges of  today’s era may depend upon the development of  future scholars for interdisciplinary 
and transdisciplinary scholarship (Tarrant & Thiele, 2017). Though more popular, cross-disciplinary 
approaches to research and teaching require an appreciation for the collaborative dynamics required 
to achieve cross-disciplinarity which can be difficult to develop among professionals heavily reliant 
upon unique disciplinary approaches to problem-solving, such as health professionals. This challenge 
is further frustrated by the absence of  concrete examples of  interdisciplines and transdisciplines 
which can serve as communication mechanisms among faculty and students to facilitate shared un-
derstanding the “how” and “why” these approaches are appropriate to future research and problem-
solving. 

GWU’s regulatory affairs master’s program can serve as an exemplar of  the type of  cross-disciplinary 
communication required to develop transnational competencies representing the integration of  mul-
tiple disciplinary perspectives. The process by which global competencies were achieved within this 
program represents the type of  metacognitive discourse necessary to achieve outcomes representing 
pluralism, interdependence and interdisciplinary agreement (Craig, 2007). Consequently, it could be 
used by faculty across higher education to develop student appreciation the collaborative dynamics 
requisite in developing transdisciplinary outcomes.   

The alignment between the global competencies developed for regulatory affairs and the characteris-
tics of  a transdiscipline will also benefit faculty in higher education tasked with teaching inter, cross 
and transdisciplinary scholarship. The global competencies can serve as concrete representations of  
transdisciplinary characteristics that may seem ambiguous to students. As such, they can serve as a 
mechanism for scaffolding learning experiences from understanding toward application and the crea-
tion of  new knowledge (Krathwohl, 2002). For future scholars to create new knowledge through 
cross-disciplinary collaboration, they must first understand the characteristics they are working to-
ward in future interactions.  

With regards to health professions education in particular, future health professionals must develop 
cross-disciplinary competencies in order to solve the wicked problems they will face in practice 
(Brown et al., 2010; Lotrecchiano et al., 2016). Faculty challenged with imparting these skills require 
real-world exemplars of  inter- and transdisciplinary characteristics within a program of  study acces-
sible to students across multiple healthcare disciplines. Adopting the “case” of  regulatory affairs 
across health professions education will help to communicate the benefit of  establishing global com-
petencies in emerging fields, which cross disciplinary boundaries. Moreover, it provides a model of  
the way in which a field of  study can adapt to the needs of  multiple stakeholders to remain relevant 
within an increasingly complex healthcare environment.  

CONCLUSIONS 
This paper examined the process by which a health sciences inter-discipline developed transnational 
competencies. These competencies align with the increasingly complex regulatory environment and 
healthcare landscape. Transdisciplinary characteristics noted in the paper include complex problem-
solving, open system, praxis, collaborative deconstruction and stakeholder involvement.  
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The process of  developing the competencies illuminates cross-disciplinary communication in trans-
disciplinary programs by illustrating the need for emerging regulatory affairs professionals to have 
facility in communicating across national and cultural boundaries. Therefore, it can serve as an exem-
plar case for other higher education programs, specifically for health professions programs, that seek 
to cross and expand beyond boundaries of  any one health context. It illustrates how cross-
disciplinary communication is necessary to address complex global problems such as the ones often 
faced by regulatory affairs professionals. Moreover, the resulting competencies can also provide con-
crete examples of  the transdisciplinary nature of  facilitating student understanding in cross national 
contexts of  one particular health field. Those charged with developing learning outlets for health-
care professionals – such as regulatory affairs professionals – have a responsibility to address tech-
nical and scientific concerns. In addition, they should also consider the economic, political, social, 
and other challenges that go hand-in-hand with the problems that the profession must address. In 
health professions training, this is paramount. The new generations of  professionals need to be 
versed in how to translate knowledge to address increasingly complex health problems.  

The process employed by the program director of  regulatory affairs at GWU to develop transnation-
al competencies can also serve as a model for other programs seeking to internationalize a curricu-
lum: 

• Conducting a literature review for requisite competencies allows the development team 
to gather a broad picture of the requisite knowledge and skills; 

• Consulting with SMEs from industry and academia permits verification and augmenta-
tion of the requisite knowledge and skills; 

• Mapping the curriculum allows for identification of gaps in existing programming to rea-
lign course and content to transnational competencies. 
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