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For more than thirty years, serving in both academic halls
and the pharmaceutical industry of Iran, including my
role at the University-Industry relationships and my
engagement with international pharmacy schools and
professional societies worldwide, | have observed a
pattern that deserves attention. The Doctor of Pharmacy
(Pharm.D.) curriculum, in its current form, does not
always prepare graduates for the full range of
responsibilities they encounter in  community
pharmacies, hospital settings, or the pharmaceutical
industry. This observation is not meant to diminish the
many strengths of the program, but rather to suggest that
a thoughtful adjustment could better align education with
practice.

A central characteristic of many traditional pharmacy
curricula is a strong emphasis on basic biomedical and
pharmaceutical ~ sciences, including  chemistry,
pharmacology, pharmaceutics, and physiology, often
taught as theoretical principles [1, 2]. While such
foundational knowledge is essential, the proportion of
basic science content relative to applied, practice-ready
training appears higher than in some other educational
systems [3, 4]. Comparative studies have suggested that
curricula with a greater balance toward patient-centered
and practical modules may produce graduates who feel
more confident in their early professional roles [5, 6]. In
the local context, graduates sometimes report feeling less
prepared for the daily realities of pharmacy practice than
they had hoped [7, 8].

Consider the community pharmacy environment. A
newly graduated pharmacist may have a solid grasp of
drug mechanisms but may have had limited exposure to
inventory management, handling insurance software,
recognizing prescription irregularities, or
communicating effectively with patients who have
varying levels of health complexity [9]. In many
educational systems, community pharmacy rotations,
business management modules, and simulated patient
interactions are integrated into the core curriculum [10,
11]. In our setting, these elements could be strengthened.

In practice, clinical pharmacy has become an
established component of the Pharm.D. Program.
However, some graduates find it challenging to
independently perform medication reconciliation,
interpret laboratory data, or present patient cases to a
nearby physician [5, 12]. Interprofessional education,
learning alongside medical, nursing, or other health
sciences students, remains limited in many programs,
whereas it has become a standard feature in several
international frameworks [13, 14]. Enhancing these
skills would likely improve the role of the community
pharmacist within the healthcare team.

The industrial sector presents a particularly
noticeable gap. Most Pharm.D. Graduates entering
industry have had little or no exposure to Good
Manufacturing Practices (GMP), validation processes,
supply chain logistics, or pharmaceutical marketing [15].
Many have never reviewed a batch record or observed a
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quality control laboratory in operation. As a result,
industry managers often find themselves investing
considerable time and resources in basic training for new
hires; a process that could be made more efficient if
academic preparation were more closely aligned with
industrial needs [16].

Meanwhile, the world of pharmacy practice is
changing faster than the academic curriculum.
Automation, artificial intelligence, and digital agents are
already transforming drug dispensing, clinical decision
support, and even drug discovery [17, 18]. In some
countries healthcare transformation explicitly integrates
Al training into pharmacy education [19]. Competency-
based pharmacy education frameworks now include
digital literacy and data interpretation as core entrustable
professional activities [1]. Several schools have
introduced mandatory modules on Al applications in
pharmacy, from robotic dispensing to predictive
analytics for medication adherence [20]. Many countries
have begun revising their pharmacy curricula to include
these elements, often with direct input from industry and
regulatory bodies [21, 22, 23].

What appears to be missing is not just a few new
topics. The entire pedagogical philosophy requires
rethinking. Pharmacy education should be built on the
principle that science is the foundation, but practice is the
purpose. | propose two possible paths forward, and both
deserve serious national discussion.

The first path is a fundamental restructuring of the
Pharm.D. Curriculum itself. Under this model, the first
half of the program would focus on core biomedical and
pharmaceutical sciences, but taught with a constant eye
on application. The second half would be a series of track
-specific intensive modules: one for community
pharmacy (including management, insurance, patient
communication, and automation systems), one for
hospital pharmacy (including clinical reasoning,
pharmacotherapy case discussions, and interprofessional
teamwork), and one for industrial pharmacy (including
GMP, quality assurance, regulatory affairs, marketing,
and supply chain). Each track would include at least 6—
12 months of immersive, supervised practice in real
settings. This model has been successfully implemented
in many pharmacy schools that offer “pathways” or
“concentrations” [24, 26].
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The second path, perhaps more immediately feasible
is the creation of voluntary “pre-programs” for final-
year students or new graduates. These would be three to
six month, certificate-bearing programs offered jointly
by universities and professional bodies: a Pre-
Community Pharmacy Program, a Pre-Hospital
Pharmacy Program, and a Pre-Industrial Pharmacy
Program. Each would be taught predominantly by
practitioners, experienced community pharmacists or
regional pharmacy associations, clinical pharmacists, or
industry managers, with university supervision. The
curriculum would be almost entirely practical:
simulations, real-life case studies, site visits, and
supervised hands-on work. Students would emerge not
as experts, but as ready-to-train employees who
understand the language, workflows, and basic
expectations of their chosen field. Industry partners
could observe and select future employees directly from
these programs, creating a pipeline that benefits all
parties.

Such “pre-programs” are not theoretical. In some
countries, a structured pre-industrial pharmacy training
program involving 200 hours of practical work reduced
the time needed for new hires to become productive by
nearly 50% [18]. In some other regions, a mandatory pre
-registration community pharmacy training year, co-
supervised by academic and practice mentors,
dramatically improved graduate confidence and reduced
medication errors in the first year of practice [19]. And
in some other countries, pilot “bridge” programs for
hospital pharmacy have shown measurable gains in
clinical skills [14, 22, 25]. The International
Pharmaceutical Federation (FIP) has repeatedly called
for practice-ready education and supports the concept of
transitional training periods between graduation and
independent practice [23].

Iran has the talent, the industrial capacity, and the
academic infrastructure to implement either the
curriculum reform or the pre-programs. The Ministry of
Health and Medical Education, the universities, and the
pharmaceutical associations and industries must sit
together to think of one of these models. A pilot program,
tested in a small number of institutions and evaluated
over one or two academic years, could provide valuable
data on feasibility and outcomes. The cost of inaction is
measured in wasted human potential, unsafe pharmacy
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practice, and an industry that must import skills instead
of cultivating them at home.

In conclusion, the current pharmacy curriculum has
many strengths, but it may not fully prepare graduates for
the diverse responsibilities of community, hospital, and
industrial practice. A thoughtful rebalancing of basic
science with applied training, or the introduction of
voluntary pre-programs, could help bridge the observed
gap. Students deserve an education that equips them for

the realities of their profession;

patients deserve

pharmacists who are confident and competent from the
start; and the healthcare system as a whole would benefit
from a smoother transition from classroom to practice.
The discussion is timely, and the options are worth
exploring.
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