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MINI REVIEW 
Expanding growth of the nanomedicine industry through 

enhanced pharmacy training 
Adam Hoffman 

INTRODUCTION  
uring the late 1990s, the rapid advancements in
nanotechnology and nanomaterial science led to the emergence 

of nanomedicine as a distinct scientific discipline. Notably, in the 
United States, over half of the currently approved nanomedicines 
received their licenses within the past decade, underscoring the 
explosive growth of these novel pharmacological treatments [1]. 
Nanomedicines are purposefully designed to overcome biological 
barriers and offer tailored pharmacokinetic and pharmacodynamics 
profiles to enhance safety and therapeutic effectiveness, setting 
them apart from their small-molecule parent medications. 
Nevertheless, the field of nanomedicine still grapples with various 
challenges and knowledge gaps, including the optimal definition of 
these substances, the intricate assessment of their pharmacokinetics 
and bio distribution profiles, and the comparison of their cost-
effectiveness with that of small-molecule drugs [2]. 

Among healthcare practitioners, pharmacists play a pivotal role in 
both fields. They are involved in making clinical decisions and 
managing the administrative aspects of using nanomedicines. Their 
training equips them with a deep understanding of the fundamental 
principles underlying this complex class of therapeutics [3]. The 
ongoing development of nanomedicines necessitates an innovative, 
forward-thinking approach to incorporate nanomedicine content into 
pharmacy curricula, pharmacy administration, and pharmacy 
education. 

INTEGRATION OF NANOMEDICINE INTO PHARMACY 
EDUCATION 

One rapidly advancing sector in pharmaceutical development 
involves engineered nanomaterials, which possess the capability to 
surmount various biological limitations. The pharmaceutical market 
is poised for significant growth, with an increasing emphasis on the 
development of nanomedicines tailored for the treatment of complex 
diseases in clinical settings, including immunotherapy and genome-
related conditions. 

To meet the evolving demands and challenges in their professional 
practices and research endeavors, present and future pharmacists 
must gain a more profound understanding of nanotechnology [4]. 
Essentially, the ongoing educational reform in professional pharmacy 
programs aims to merge fundamental science and clinical science 
education, enabling students and trainees to apply concepts 
seamlessly from laboratory research to clinical applications and vice 
versa. Currently, there is limited information available regarding the 
extent and pace at which nanotechnology's medical applications are 
incorporated into existing pharmacy and pharmaceutical sciences 
curricula [5]. 

INTERNATIONAL OVERVIEW OF PROSPECTS FOR 
INTEGRATING EDUCATIONAL CONTENT ON 

NANOMEDICINE 
Studies in pharmacy in the United Kingdom 
Pharmacy education has been available in Liverpool since 1849, and 
Liverpool John Moores University stands as one of the United 
Kingdom's most longstanding institutions for pharmacy studies. 
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In collaboration with key stakeholders, the present four-year MPharm 
program was designed as an evolving integrated curriculum [5]. 
Consequently, scientific knowledge and skills continue to progress 
and become increasingly intricate. The core components of the 
MPharm program, including lectures, laboratory exercises, and 
workshops, encompass the teaching of nanomedicine formulation 
techniques, utilizing real-world examples of commercially accessible 
liposomal formulations[6].  

Studies of pharmaceutical sciences in the china 
The majority of Chinese colleges and universities currently do not 
provide standalone nanomedicine courses, but several have 
incorporated nanomedicine concepts into related courses, such as 
pharmaceutics and advances in medicine. Many educational 
institutions offer courses focused on peptides, small molecules, and 
liposomes. For instance, Capital Medical University's School of 
Pharmacy houses the Beijing Key Laboratory of Peptide and Small-
Molecule Drugs [7,8]. 

Some pharmacy students opt for elective courses to support 
their graduation projects while pursuing master's and doctoral 
degrees [9]. One such elective course, titled "Liposome 
Preparation and Assessment of Efficacy," explores 
innovative administration techniques aimed at improving 
therapeutic outcomes or mitigating undesirable drug effects [10]. 

CONCLUSION 
Pharmacy education has traditionally emphasized a strong foundation 
in pharmaceutical sciences, equipping students with the knowledge 
and skills necessary to comprehend the physiological, preclinical, and 
clinical aspects of drug development. However, as nanomedicine has 
emerged, the gaps between these disciplines have widened, 
demanding interdisciplinary study and instructional approaches. 
Consequently, the development of integrated curricula offers a 
valuable opportunity to bridge these educational gaps for both 
aspiring pharmacists and research scientists. 

The realm of nanomedicine is expanding rapidly, presenting unique 
challenges due to the complexity of these therapeutic agents. 
Pharmacists are uniquely positioned to integrate pharmaceutical 
science, regulatory assessment, and clinical data, making informed 
decisions for patient care in this context. Given the wide range of 
diseases and conditions that can benefit from nanomedicines, Doctor 
of Pharmacy programs should adopt forward-thinking strategies to 
incorporate and expand nanomedicine coverage within their 
curricula. Recognizing the constraints of busy pharmacy programs, 
innovative methods such as co-curricular electives, student-driven 
initiatives, and certificate programs can effectively deliver didactic 
education on essential nanomedicine concepts. 
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