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Introduction
Amidst the growing popularity of artificial intelligence 

(AI), many pharmacy students remain unaware of its 
potential. Alongside this unfamiliarity, undefined limita-
tions, and blurry lines of its integration within academia 
create caution. Despite many concerns regarding 
cheating or plagiarism, AI tools may be valuable to 
assist in student learning. Students can navigate its po-
tential by utilizing AI as a supplementary aid while also 
carefully considering its limitations. This commentary 
highlights the practical ways you can integrate AI into 
your pharmacy school educational experience, from de-
veloping study aids, idea generation, and professional 
communication to enhance your learning.

Your Personal Tutor
In pharmacy school, you are taught a wide range of 

interconnected topics that require a solid foundation. 
Establishing this foundation is crucial to facilitate future 
growth. Fortunately, AI can simplify these complex sub-
jects to streamline the learning process. Utilizing tools 
like ChatGPT or QuillBot, traditional lecture content, 
book chapters, articles, and theoretical models can be 
easily paraphrased, and the key points extracted.1,2 For 
example, ChatGPT can explain intricate concepts like 
the Krebs Cycle in more understandable terms, aiding 
in comprehension. If you do not understand a chal-
lenging paragraph in a text or article, copy and paste 
it into ChatGPT and request an explanation in simpler 
terms. Navigating the ever-changing field of pharmacy 
can be a daunting task; however, with the assistance 
of AI, you can master essential concepts found within 
the most current treatment guidelines, ensuring that 
you remain up-to-date with the latest advancements 
in the field. Regardless of the subject, AI can serve 
as an accessible tutor, deepening understanding and 
fostering lifelong learning.

Study Aids.  Memorization of dosages and rec-
ognizing brand/generic drug names is an essential 
part of mastering the pharmaceutical curriculum. 
 Mnemonics, limericks, and rhymes created by AI are 

great ways to save time memorizing content. Figure 1 
shows an example of a ChatGPT-generated mnemonic 
for HIV non-nucleoside reverse transcriptase inhibitor 
(NNRTI) medications. While it is time-consuming to cre-
ate these study aids on your own, ChatGPT can gener-
ate a multitude of ideas in mere seconds.1 Additionally, 
tables are a simple way to compare medications and 
disease states. They can be used as a quick reference 
guide for preparing for exams and rotations. Prompting 
AI with more detail in the table's structure and mate-
rial will generate a well-designed study tool. Further-
more, study aids such as flowcharts and concept maps, 
as shown in Figure 2, may be extremely helpful for 
visual learners. Many AI tools, such as Taskade, Algor 
Education, and ChatGPT, can utilize your content from 
class notes and create these visual aids.1,3,4 Although 
many AI resources allow free usage, pro versions of-
fer  upgrades to enhance your experience and provide 
greater capabilities.

Practice Problems. Practice questions are an excel-
lent study method for evaluating comprehension and 
retention of material. Providing AI with lecture content 
and requesting practice questions can aid in self-as-
sessment and gauge readiness for an upcoming exam. 
Utilizing each professor's content can ensure that the 
generated questions align closely with their teachings 
rather than relying on AI to generate its own content. 
Moreover, AI can create case-based questions that al-
low you to practice your treatment approach, timing, 
and knowledge-based application. Lastly, AI can be a 
fast, accessible way to learn the rationale for answer 
choices in past quizzes or homework questions. Know-
ing why an answer is correct and the other options are 
incorrect is essential. This can help you be more pre-
pared when similar questions appear on exams and 
rotations. While this is an excellent utilization of AI, it 
is important to proceed cautiously when trusting AI to 
generate the content of the practice questions due to 
the updates in guidelines and specific institutional pro-
cedures that AI has yet to be programmed with.

Schedules. Pharmacy students have multiple class-
es, exams, midterms, and practicals. Organizing a study 
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schedule can ensure that time is used wisely and effi-
ciently. AI can produce a personalized day-by-day plan 
tailored to each student’s unique needs. By implement-
ing this tool, you can ensure you allocate adequate 
time to each topic to maximize study time. Additionally, 
group projects can be efficiently completed when you 
use AI, such as ChatGPT, which can simplify the pro-
cess of delegating tasks among group members and 
establishing deadlines.1 By doing this, you can ensure 
the project’s quality and timely completion, making col-
laboration with peers manageable and efficient.

Calculations. The pharmaceutical field heavily de-
pends on accuracy in calculations. Using AI to create 
practical math problems, solve problems, and even 
provide detailed explanations for its solutions can help 
you understand these calculations better. Currently, 

based on personal experience, AI such as ChatGPT 
and Wolfram are only effective with more straightfor-
ward calculations and should not be relied upon for 
complex calculations.1,5 For example, AI for pharma-
cokinetic problems should be used cautiously and 
only for practice purposes. As an increasing number 
of AI generators are developed to tackle these com-
plex calculations, it is advisable to test the software 
with practice pharmacokinetic questions with known 
answers. This can help ensure that AI is capable and 
reliable for future use of these complex problems.

Text to Speech. The extensive reading of articles, 
books, and notes for school can often be a tiring task. 
However, AI can transform these texts into audio con-
tent and present them in a human-like voice. Simply 
upload a PDF or insert your desired text into  Speechify 

Figure 1. Example of a mnemonic created with the use of ChatGPT.

Figure 2. Example of a concept map created with the use of Algor Education.
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for an easy conversion into audible speech.6 Addition-
ally, you can install the Google Chrome extension 
to directly access instant text-to-speech capabilities 
within your web browser. With tools such as Speech-
ify, you can gain the ability to personalize your read-
ing and optimize productivity by adjusting the speed 
and even the preferred reading voice. Not only is this 
tailored to auditory learners, but these benefits can 
also extend beyond consumption and aid in having 
personal written work read aloud to improve quality.

Quality. To receive greater quality of the information 
generated by AI, you should input specific commands. 
The more detail you provide to the software, the bet-
ter the output will be. For example, simply posing the 
general question “What is Alzheimer’s Disease?” will 
not yield a targeted response. Instead, when you ask 
AI to “explain the pathophysiology and anatomical 
changes of Alzheimer’s Disease,” you will prompt a 
more informative reply, aiding in your understanding.

Accuracy.  For optimal accuracy, you should pro-
vide AI with content and allow it to present the data 
in ways that facilitate learning. When relying solely on 
an AI-generated response, it gathers data from public 
sources on the internet. Because of this, the informa-
tion provided by ChatGPT may not always be reliable, 
especially when derived from non-peer-reviewed ar-
ticles or websites.1 However, one method to ensure 
the accuracy of AI-generated content is to prompt 
ChatGPT to include references for the information 
it generates. This way, you can access the provided 
references to verify the reliability of the information. 
Additionally, ChatGPT only offers information up until 
September 2021, posing challenges with the constant-
ly updated treatment guidelines and new discoveries. 
To bridge this gap, outside plugins and ChatGPT are 
introducing the ability to search the web within your 
prompts, accessing more up-to-date information be-
yond 2021. However, it should still be used cautiously 
and only as a tool for educational purposes. While AI 
tools continue to adapt and upgrade to address limita-
tions, individual judgment and verification of informa-
tion accuracy remains essential.

Idea Generator
For students of science, the painstaking process 

of idea generation oftentimes presents significant 
difficulties. Dissecting subjects of old and generating 
innovative ideas can be quite thought-provoking and 
challenging. This is where AI can help. For starters, AI 
can sift through the scientific literature, particularly re-
search papers, and present information to you pertain-
ing to a special topic. This approach allows pharmacy 
students to access advancements in the various fields 
of interest coupled with the foundational knowledge to 
help generate the necessary ideas. The only caveat is 
found in the updated information, as ChatGPT notifies 
users of its lack of knowledge past September 2021.1  

As a pharmacy student, electing to present a controver-
sial topic for a journal presentation can be an excellent 
way to engage peers and professors in meaningful 
discussions, broaden borders of thinking, and overall 
touch on topics that are critical to the success of phar-
macy. Below is a practical outline (see Figure 3) of how 
to utilize Google AI Bard to generate an outline discus-
sion on the topic of vaccine hesitancy and the positive 
implications of a community pharmacist.7

Professional Communication
As a pharmacy student, you utilize your develop-

ing expertise and in-depth knowledge pertaining to 
pharmaceutical therapy to communicate information 
effectively and efficiently to peers, preceptors, and 
persons of lay backgrounds. Effective communication, 
particularly the marriage between verbal and written, is 
paramount for a pharmacy student to obtain proficiency. 
From a professional standpoint, as you advance in 
your academic journey and broaden your experiences 
through coursework and clinical practice, you grasp the 
significance of crafting an effective “elevator speech.” 
Students can further develop verbal skills by utilizing 
various forms of AI to generate role-play practice ses-
sions of real-world scenarios on patient counseling with 
different medical conditions being initiated on a new 
therapy. Such practice sessions can foster an environ-
ment that allows you to learn how to explain therapy us-
age and potential side effects, all the while adapting to 
address the patient with empathy and clarity in speech. 
Other scenarios where student pharmacists can utilize 
AI are in simulating conversations with physicians and 
the various health care professionals who seek the 
expertise of a pharmacist on specific medications, drug 
interactions, etc. Such practice facilitates clear and 
concise communication between the health care team. 
Finally, you can utilize AI, such as ChatGPT, to simulate 
topic discussions over emerging treatment guidelines 
and specific subjects, and AI can provide key steps to 
follow in such presentations.1

On top of verbal communication, developing strong 
written communication is of utmost importance for a 
student of pharmacy. Interprofessional collaboration 
between pharmacists and other health care profes-
sionals is mainly conveyed through effective written 
communication. Thus, it is paramount for you to sharpen 
your written communication. This can be followed in 
various aspects of the student’s career, from initially 
learning how to email a professor clearly and respect-
fully to aiding with resume review and generating a 
letter of intent for application to residency programs.

Limitations
With the emergence of this technology, there are 

opportunities but also limitations. ChatGPT, a popular 
AI tool, has knowledge only up until September 2021.1 
However, with the evolving updates and available 
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 plugins, such as the ability to search the internet within 
your prompt to obtain information beyond this 2021 
limitation, more recent data should be accessible, but 
students should continue to verify the accuracy of the 
information and exercise sound judgment. Furthermore, 
it is essential to remember that this tool acknowledges 
the possibility of “… occasionally producing harmful in-
teractions or biased content.” AI operates with a literal 

approach that lacks the ability to make judgments or 
draw comparisons autonomously. Consequently, it can 
erroneously merge information from different sources 
and generate nonsensical responses. Therefore, 
reviewing the information and allowing AI to refine 
and enhance the content you provide is of utmost 
importance when using AI tools. As a student, incor-
porating AI should not involve replacing or generating 

Figure 3. Example of journal presentation outline.
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the original content but instead utilizing it to optimize 
and reinforce the material and information you provide.

Conclusions
The integration of AI into education allows you, as 

a pharmacy student, the opportunity to enhance your 
learning experience. Whether it is simplifying complex 
concepts, facilitating efficient study schedules, generat-
ing practice problems, or refining communication skills, 
the potential of AI in education is extensive. However, 
navigating this new technology with judgment is crucial, 
recognizing that AI should complement and support the 
learning process rather than replace it. With careful con-
sideration of its limitations, you can explore the many 
ways AI can improve the pharmacy school experience.
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