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Abstract
Al is driving major innovations in pharmacy and clinical pharmacy by improving efficiency, enhancing care
quality, and increasing accuracy in processes. Al enables pharmacists to analyze, model, and automate data in
order to successfully manage and effectively understand care for their patients. Al in pharmacy facilitates
accurate administration of drugs, optimizes pharmacy product management, and allows for personalized
medicine that takes into account both patient genetics and real-time health information. Integration of Al-driven
CDSS into clinical pharmacy leads to more safe prescribing and decreased risks of patient harm as well as
helping pharmacists design the most effective drug combination for patients. Al technology can help monitor
adherence to medications, identify adverse drug reactions earlier, and better assess risks associated with drugs,
contributing to higher standards of primary health care. Al-empowered pharmacists are leading the switch to
healthcare that emphasizes predictive, preventive, and personalized approaches to treating patients. Challenges
such as ethical and legal issues and access to rich data has become more prominent with Al integration in
pharmacy. The paper demonstrates how Al is revolutionizing both pharmacy and clinical pharmacy practice as it
promotes advances in personalized care, strengthens operational efficiency, and ensures patients receive
complete medical assistance.
Keywords: Artificial Intelligence, Pharmacy Practice, Clinical Pharmacy, Precision Medicine, Patient-
Centered Care, Clinical Decision Support Systems, Pharmacogenomics, Medication Safety, Healthcare
Innovation, Operational Efficiency, Adverse Drug Reactions, Predictive Analytics, Automation in Healthcare,
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1.Introduction

Al is leading a new wave of progress in healthcare through improvements in precision medicine, boosts in efficiency
and the ability to offer personalized care. Al-driven systems and methods are reshaping the processes involved in
discovering, prescribing, monitoring and administering medications, allowing pharmacists and clinicians accurate
decision-making and improving the effectiveness of the healthcare system.

Pharmaceutical research and clinical decision-making have long been reliant on tedious procedures, analysis of data
done by hand and commonly prescribed interventions. The industry is shifting towards intelligent and highly
responsive systems driven by Al technology. The use of Al algorithms, such as machine learning, deep learning and
natural language processing, is driving innovation in the discovery of drugs, the incorporation of genomics into
healthcare, the support of medical decisions and the monitoring of patient adherence to medication.

Al technologies are spearheading the increase in how quickly new drugs come to the market. Many drug discovery
processes are both lengthy and expensive due to wasted efforts and unpredictability within testing compounds. Al-
driven technology expedites finding the most efficient molecules for drug development by predicting the
interactions and effects of different compounds. It significantly accelerates the entire process and reduces the
number of unproductive drug candidates. Components of these tools help researchers develop completely novel
molecules, identify alternative ways to apply existing medications, and engineer specific drugs for precise medical
conditions is a benefit that they offer(1).

At the same time, Al is enabling doctors to personalize medical care based on factors such as a patient’s genetics,
metabolism, and surroundings. By analysing gene, protein and metabolic data alongside background health and
environmental data, ML algorithms can predict how patients may respond to particular types of treatment. Using
personalized treatments is associated with fewer side effects and a greater likelihood that medications will be
successful. Al can help doctors select the appropriate dosage and identify possible drug interactions, as well as
contributing to the creation of customized therapeutic approaches. Linking health data from multiple sources with
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Al creates the opportunity for clinicians to promptly adjust treatment regimens and head off risks to their patients’
health.

Al technology is redefining pharmacists’ role as they become data-driven healthcare consultants. Decision support
tools powered by Al draw from a patient’s health data to give evidence-based advice, reducing the risk of
medication errors and improving outcomes. By automating time-consuming tasks, pharmacists can devote more
attention to helping their patients. Pharmacists can spend more time engaged in patient consultations, leading to
better health results for the whole population.

Al is significantly enhancing efficiency and automation in the overall healthcare delivery system. Al is able to
predict trends, balance stocks and prevent situations of either a product shortage or an overabundance in supply.
Virtual assistants powered by Al can prompt patients and offer education to help those with chronic conditions
adhere to their daily medication regimens, a significant challenge in treating such diseases. Doctors can quickly
address any health or medication-related concerns by constantly receiving updates from Al monitoring systems
about a patient’s condition.

A range of challenges are contributing to the delay in adopting Al in pharmacy. Bias-free access to data and
transparent Al models allow for equitable use of new technologies across the entire patient population. Companies
are developing new rules to support Al implementation, but tested standards play a key role in protecting patient
health. This requires close collaboration between the healthcare and IT industries, ongoing educational efforts for
healthcare workers and ongoing assessment to optimize the utilization of Al systems.

Al in pharmacy and clinical pharmacy is rapidly creating innovative paths toward more accurate and personalized
patient care. The use of Al in areas such as pharmacogenomics, robotics and pharmacovigilance promises to drive
additional progress in the implementation of precision medicine and assure patient safety standards. Combining
human expertise with Al technologies leads to a better ability to provide smarter, faster and more compassionate
treatments for patients(2).

Al technology is transforming the field of pharmacy and leading to a complete overhaul of healthcare practices. Al
leverages data analysis, predictive modeling, and automation capabilities to ensure that new drugs are more precise
and reliable, help streamline medication management, and create more targeted therapies for patients. We examine
how artificial intelligence is transforming the field of pharmacy to improve both the quality of patient care and the
efficiency of clinical procedures. Advancements in Al depends on careful integration to achieve the highest level of
accuracy, efficiency, and personalization throughout the practice of pharmacy.

2. Artificial Intelligence in Drug Innovation and Tailored Treatment Solutions

Pioneering Precision Pharmacology

Drug development and treatment personalization are being revolutionized by the incorporation of Al technologies
throughout the pharmaceutical industry. Conventional drug development is characteristically beset by lengthy
delays, substantial expenses, and an elevated chance of a drug failing in clinical trials. Rapid, precise and
economical prediction of therapeutic compounds and personalized treatment recommendations are brought about by
Al-enabled computational methods. It heralds the advent of precision pharmacology, an approach that can improve
both the effectiveness and safety of therapies for patients.

At the heart of the transformation lies the exceptional capability of Al algorithms, such as machine learning and
deep learning methods, to process intricate and vast biomedical datasets that would be impossible for humans to
manage. Examples of the types of data used are genome sequences, proteome maps, metabolites information,
molecule structures and historical patient outcomes. Drawing upon these vast collections of data, Al can detect
hidden relationships, anticipate changes in molecular activity, and reproduce biological behaviors with unmatched
accuracy. Al-driven methods significantly speed up initial steps in drug discovery by enabling the identification and
improvement of chemical entities that show the optimal balance between desired and undesired activities in the
body.

High-throughput screening has been transformed using Al models to identify compounds that are the most
promising in binding to and influencing particular biomolecules. This method substantially cuts the number of time-
consuming and expensive lab tests required for drug discovery. In addition, generative models and reinforcement
learning algorithms can create novel molecules that are tailored with specific benefits and bioactivity inhibition.
Such a strategy significantly accelerates the identification of novel medicines while also enabling the identification
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of new uses for already-approved drugs.

Al also significantly impacts how drugs are formulated and delivered. Models use data on compound interactions
and body environments to develop delivery systems that enhance how well the drug reaches its target and increase
the time it remains active. Al models can determine how the metabolism of a drug may vary based on certain
characteristics unique to each patient. Modeling drug metabolism on an individual basis allows for both the
minimization of harmful side effects and optimal therapeutic responses.

Pharmacogenomics is greatly advanced by Al methods, which enable the exploration of how genes influence a
person’s response to medication. These algorithms use a person’s genetic information and response to drugs in order
to determine the most suitable treatment for them. Clinicians can now offer patients the right medication and dose
from the start without needing to experiment with alternative treatments. Al along with next generation DNA
sequencing allows doctors to tailor drug treatments for cancer patients by studying the characteristics of their tumors
together with their general health and medical history. Al-based pharmacogenomics supports optimized treatment in
cardiovascular and psychiatric settings by increasing efficacy and decreasing risks(3).

Al-driven CDSS are crucial for implementing precision medicine in the actual clinical setting. CDSS can analyze
large collections of patient data to provide guidance on the most appropriate medication choice, dose, and necessary
follow-up. The systems help care teams spot possible drug-drug interactions, conditions that rule out drug use and
patient’s unique vulnerabilities, improving treatment safety. AI’s adaptive nature allows CDSS to constantly
improve and keep pace with advances in scientific evidence as well as changes in a patient’s health status.

Al can also be applied to improve the design and execution of clinical trials. Research shows that many clinical
trials are both costly and lengthy and frequently fail due to difficulties finding appropriate candidates or
unpredictable risks to patients. Al-powered algorithms can match patients most likely to benefit from a trial and
allocate them to appropriate groups depending on their genetic predispositions and disease characteristics. Al
continuously analyzes patient data during trials and can quickly identify any concerning symptoms or loss of
treatment efficacy, enabling trial adjustments or cessation when necessary to ensure patient well-being. This
adaptive style of drug research using real-time data speeds up the creation of safe and efficacious treatments.

Al also plays a vital role in surveillance and monitoring of drugs after they have been approved for use. Natural
language processing is used by Al to detect medication-related health issues reported in electronic health records,
social media, and patient registries that might not arise in standard monitoring systems. This allows for a quicker
reaction to safety issues, promoting improved healthcare outcomes.

Confusing factors are the limited amount of available data and the constant need for ongoing updates. Connecting
Al to wearable technology and IoT devices allows for constant monitoring of patients, leading to more timely and
personalized adjustments to treatment regimens. Combining Al with modern approaches in synthetic biology and
gene editing techniques such as CRISPR enables the creation of personalized medications that target specific genes
and could vanquish illnesses that were once intractable.

However, the road to making Al-powered individualized therapies a reality is not without its obstacles. The
accuracy and relevance of training data have a major impact on Al model efficacy. Bias in Al training data can
result in biased treatment suggestions. Maintaining patient privacy and safeguarding sensitive genetic data are
essential needs in any Al-driven therapeutic development. Government bodies need to adapt regulations to ensure
the safe and ethical use of Al while promoting progress in therapeutic research and practice. Collaboration across
different fields must take place for Al technologies to be successfully implemented in healthcare.

All in all, Al is revolutionizing drug innovation and personalized medicine by making the entire process more
efficient, accurate, and focused on the needs of each individual patient. Advanced Al techniques are driving the
transition to a new era in pharmacology by revolutionizing how drugs are discovered, identified with greater
accuracy for specific patients, and used more effectively in patient care. Moving toward precision medicines could
lead to better patient responses, fewer harmful side effects, and greater value in healthcare spending. Advancements
in Al are slowly making the dream of personalized medicine a reality, ushering in an era where every patient gets
the most effective treatment for their specific needs at every stage of their care(4).

3. Optimizing Pharmacy Operations and Minimizing Medication Errors via Intelligent

12 https://jagpublications.in/journals/jtpc/



Pharmacy Al-Powered Innovations: Improving Accuracy, Effectiveness, and Patient-Centered Clinical Care
Automation

Al is revolutionizing pharmacy operations by dramatically boosting efficacy, precision, and patient safety. Smart
automation technologies are revolutionizing the challenging world of medication management by automating
previously labor-intensive and error-prone manual tasks. These advancements both simplify processes and decrease
risks while improving patient safety by dramatically reducing incidences of medication errors.

Pharmacy operations encompass a wide array of tasks such as prescription processing, inventory management,
medication dispensing, patient counseling, and monitoring of adverse drug reactions. Manual processing of these
functions poses a significant risk of mistakes due to the inherently complex nature of the work and the need for
repeated cycle of information handling. Al technology expedites and enhances the precision of routine pharmacy
tasks using automated methods and sophisticated algorithms.

Prescription verification is a major area that Al-based automation improves. Machine learning algorithms within
CDSS are trained using comprehensive pharmacological data and patient information to flag potential medication
errors before they are dispensed to the patient. The systems identify potentially harmful interactions between drugs,
contraindications rooted in a patient’s history or allergies, and inadequate dosing. Al helps prevent medication
errors, ensuring better treatments for patients and promoting their safety.

Robotic dispensing systems have emerged as a major innovation in driving improvements in pharmacy automation.
Robotic dispensing systems have been developed to greatly decrease errors caused by manual medication selection,
counting, and packaging. Robotic dispensing technologies boost pharmacy efficiency by dramatically reducing the
time required to fill medications, particularly in environments with busy medication fulfillment demands.
Automating mundane tasks frees up pharmacists to devote themselves more fully to valuable patient care activities
like medication reviews and counseling.

Predictive analytics based on Al help improve and streamline pharmacy inventory management. Al is capable of
accurately predicting the anticipated demand for medications based on past usage, seasonal fluctuations, and patient
makeups. It helps pharmacies manage their stock efficiently to avoid both wastage and the risk of drug shortages,
which could endanger patients. Al-enabled tools also conserve resources by keeping a close eye on medication
expirations, as well as automating stock rotation and replenishment, thus preventing any unnecessary stockpiling of
medications(5).

Al-powered quality control mechanisms ensure that every medication is accurately dispensed by tracking the
dispensing process round-the-clock. Integrating computer vision and robotics measures the accuracy of medication
labels, the quality of packaging, and delivers precise dose administration. The multiple verification processes protect
against both human errors during dispensing and the prevalence of counterfeit medications in the industry.

NLP has greatly changed how pharmacists communicate with patients and manage information by automating
aspects of record-keeping. Chatbots and virtual assistants powered by Al assist patients by understanding their
questions, explaining how to use their medications, and helping them stay on track with their medication intake.
This approach simplifies both pharmacists” work and patients’ lives by automating common information needs. NLP
technology is also helpful in extracting and analyzing unstructured data from electronic health records and
prescriptions, allowing for extensive medication reviews and better informed medication-related decisions.
Automating the process of reconciling medications during patient transfers greatly improves medication safety. Al
algorithms match patient information with drug references and relevant guidelines to spot any inconsistencies.
Automation of the process through Al leads to improved accuracy of patients’ medication histories and helps
prevent the occurrence of harmful drug interactions.

Integrating Al into real-time monitoring systems helps improve the safety of medications. The technologies gather
information from EHRSs, lab test reports, and wearables to identify potential indicators of drug-related complications
or medication non-compliance. Al alerts enable pharmacists and clinicians to take initiatives early on and make
changes to the treatment plan, preventing potential complications related to medications. Moving from reactionary
to anticipatory medication management is a crucial step towards providing more personalized care to patients.
However, implementing Al in pharmacy automation requires a great deal of attention to various important elements.
It is essential to have interoperability standards and secure data exchange methods in place to guarantee that
integrating Al technology with existing healthcare information systems does not disrupt regular workflows. The
explanations generated by Al algorithms should be easy to understand so that healthcare providers and patients can
trust the recommendations made by the technology.
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Data privacy and protection continue to be major priorities as pharmacies integrate Al systems into their processes.
Adherence to regulations such as HIPAA and GDPR helps guarantee patient privacy and promote ethical practices.
Secure data infrastructure is essential to prevent cyberattacks from putting patients’ well-being or pharmacy
operations at risk.

Furthermore, human oversight remains critical. Al can support but not replace the decision-making roles of
healthcare professionals. Pharmacists must continue to make the final call on medication prescriptions, considering
Al recommendations against the backdrop of each patient’s unique situation and healthcare circumstances.
Pharmacists must receive continual training and education to ensure that they can harness the benefits of Al while
managing any potential risks.

Another ethical concern relates to the possibility that biases built into Al algorithms might result in unequal
treatment of patients. Using Al models that rely on bias-prone training data can lead to inequitable distribution of
appropriate medications among patients. Regularly assessing, verifying, and refining Al algorithms is vital in
ensuring equal and just provision of pharmaceutical care.

The integration of Al with technologies like blockchain, 10T, and AR is expected to bring even greater improvement
in the automation and safety of pharmacy practices. Blockchain can help Ensure a transparent and traceable record
of the journey and distribution of medication. Integrated 10T systems monitor shelves and temperature, safeguarding
drugs against deterioration. Pharmacists can use AR technologies for complex drug compounding or training
procedures and thereby minimize chances of error.

Overall, Al-driven intelligent automation in pharmacy is improving performance in terms of both productivity and
safety. Al enables a wide range of solutions to solve problems that have plagued the field of medication
management for many years(6). The integration of Al technologies enables pharmacies to reduce mistakes and allow
for increased attention to patient care, consequently improving the overall quality and safety of the practice.
Healthcare organizations should overcome various obstacles to integration, regulation, ethics and education by
working together. Pharmacy’s future rests on combining the strengths of people and artificial intelligence to achieve
the best possible patient treatment.

4. Navigating Ethical, Regulatory, and Technical Barriers in the Deployment of Al for
Pharmacy Practice

Al is rapidly being incorporated into pharmacy and clinical practice with the potential to revolutionize healthcare,
yet doing so raises both ethical and practical questions. These issues must be thoroughly considered so that the
integration of Al takes place in ways that guarantee safety, fairness, openness, and protect both patient privacy and
their right to choose. Advancing Al in pharmacy requires cooperative collaboration between technologists,
healthcare providers, regulators, and ethicists to navigate the diverse and intricate challengesassociated with the
technology.

Ethical Considerations

Ensuring the safety and fairness of Al systems stands as a major ethical imperative in their deployment. An Al
system is limited in its ability to avoid bias in its outcomes if the underlying training data is biased. Biases existing
in training datasets can be passed down to Al systems, leading to potential discrimination in the outcomes of Al-
based actions. This can cause Pharmacy to overlook areas and communities and dispense unfair drug choices that
widen existing health disparities.

Both transparency and explainability are essential ethical bases. Everyone involved in pharmacy should have insight
into how Al systems arrive at particular suggestions or notifications. Transparent Al systems are essential for
building trust and allowing errors to be traced to the source. Making Al models easy to understand and explaining
how they reach decisions enables health professionals to make more confident clinical decisions and allows for
meaningful dialogue with their patients.

Protecting patient autonomy and obtaining informed consent are equally important. Patients have the right to know
how their data is leveraged by Al and should be able to decide whether to allow it. Al tools should supplement, not
supplant, the significance of person-to-person connection in healthcare. Guiding principles for using Al in
healthcare must uphold the privacy and autonomy of patients.
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Regulatory Challenges

Regulatory bodies are struggling to keep up with the fast pace of Al technological advancements. Existing health
regulations built for conventional medical modalities may lack rigor and relevance for Al systems that constantly
evolve. As a result, there is fiscal reciprocity to approve Al products in pharmacy, apportion responsibility for any
adverse effects and monitor their performance across usage.

Since Al continuously evolves, regulation needs to be designed to assess safety, efficacy, and fairness at every stage
of an Al application’s lifecycle. Risk-based regulations should be developed and applied according to the degree of
Al autonomy and the clinical significance associated with its output. Regulations should be developed that
encourage innovation while ensuring robust controls for safety oversight, data quality checks, and ongoing
evaluation.

These issues also create new obstacles for which regulators need to develop effective solutions. Al applications
depend on securely connecting to multiple types of healthcare IT systems. Integrating Al systems in pharmacy
would be more challenging if there is lack of agreement on standard ways to share data among systems. Developing
consensus on cross-border Al regulations is essential to enable the safe use of Al in pharmacy globally.

Technical Barriers

Technologists face various technical difficulties when implementing Al in pharmacy due to issues with data quality,
algorithm robustness, cybersecurity and system integration. Advanced algorithms depend on excellent datasets for
producing trustworthy results. Healthcare information tends to be incomplete, heterogeneous and disconnected
between different organizations. Preprocessing, cleansing, and standardizing data is both time-consuming and
fundamental to prevent the generation of inaccurate results(7).

Ensuring that Al models do not produce false or misleading results even if the programmers Programmers give
algorithms the correct rules Refining a computer program to ensure it performs correctly and functions as intended.
Mistakes by Al in pharmacy could result in improper drug prescription or unnoticed side effects, putting patients at
risk. Properly testing, assessing results across varied data sources, and collaborating with human professionals help
control this problem.

Ensuring the security of clinical data is what makes safeguarding Al systems in the healthcare sector an urgent
priority. Cybercriminals are increasingly attracted to attack healthcare systems in order to obtain sensitive
information or tamper with Al results. Encryption, multi-factor authentication, intrusion detection, and well-defined
incident response plans are vital to the security of an Al environment.

Integrating Al with existing pharmacy operations and IT networks remains a major technical obstacle. These Al
integrations should be easy to use, maintain efficiency for healthcare staff, and smoothly integrate with existing IT
systems(8). Easy to use interfaces and comprehensive training initiatives are crucial in supporting the integration
and making the most of Al in healthcare.

Challenge Specific Challenges Potential Strategies and Solutions
Category
Algorithmic bias; lack of Implement bias audits and diverse training data;
Ethical transparency; patient autonomy develop explainable Al; enforce informed consent
concerns policies
Outdated approval frameworks; ||Develop adaptive regulatory pathways; require
Regulatory ||lack of lifecycle monitoring; continuous Al validation; promote international
interoperability gaps standards and data-sharing protocols
Data heterogeneity and quality Invest in data standardization; adopt robust model
. issues; Al hallucinations; validation and human-in-the-loop approaches;
Technical . . . . T
cybersecurity threats; workflow  |[implement strong cybersecurity measures; design
integration user-centered Al interfaces and training

TABLE 1 Summary of Key Ethical, Regulatory, and Technical Challenges and Proposed
Path Forward: Collaborative and Multidisciplinary Solutions
Leading this effort successfully will depend on integrating efforts from a wide range of disciplines. Al developers
should make promoting ethical design a major focus when creating and deploying Al in healthcare. Healthcare
professionals, such as pharmacists, should continuously be trained on how Al can support their practice and what its
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limitations are(9).

Policymakers and regulating bodies need to collaborate closely with different stakeholders to develop agile, risk-
assessment-driven regulations that can keep up with the evolution of Al while protecting patients. Incentives should
be put in place to stimulate the development of shared data formats and protocols that enable seamless integration of
Al across the healthcare ecosystem.

Engaging the public helps build trust and readiness to embrace Al applications in healthcare. Sharing information
about how Al is used and what its benefits and risks entail allows patients to participate more actively in their care
and engages them in their healthcare team.

5.Conclusion and Future work

The incorporation of Al into pharmacy and clinical pharmacy is transforming healthcare by revolutionizing how
medications are made, dispensed, &supervised for individual patients. This convergence of innovative technology
and pharmaceutical experience is set to fundamentally transform how medicines are developed, delivered, and
administered by improving precision, efficiency, and quality of care. Al is redefining pharmacy by driving
innovations in drug development, personalized care, automation, near-real-time surveillance, and enhanced
vigilance for drug safety. Overall, these innovations lead to treatments that are both safer and more likely to yield
successful outcomes for patients.

This transformation is driven by AI’s unique ability to process enormous volumes and variances of data across
disciplines such as genomics, proteomics, clinical information, and real-world patients. They allow for
individualized medical treatments that are specifically designed to meet the genetic and health needs of each patient.
Al enables pharmacists to shift from a one-size-fits-all approach to providing personalized medication selection and
dosing, reducing harmful side effects and optimizing therapy effectiveness. Pharmacists can make more informed
decisions vital for the prevention of drug-related risks as well as improving both drug safety and accuracy.

Al can take over numerous time-consuming and error-prone operational tasks performed by pharmacists. As a
result, personnel can dedicate more time to patient counseling and improving the efficacy of their treatment plans.
Al working in conjunction with chatbots and wearable devices assists pharmacists in helping patients effectively
take their medication and continually monitor them for potential harmful reactions.

Nonetheless, deploying Al across all aspects of pharmacy practice encounters humerous challenges along the way.
Ensuring data privacy, addressing potential bias in Al models, promoting transparency, and safeguarding patient
rights all involve careful consideration. Unbiased Al outcomes will only be realized if the training data reflect the
diversity and range of patients in the population. Making Al-generated recommendations transparent and easily
understandable is crucial to ensure that both healthcare providers and patients have confidence in the technology.
Patient data must be safeguarded from unauthorized access and consent for Al-powered analyses must be secured.
Regulation is being redefined to accommodate the unique attributes of Al that distinction it from conventional
pharmaceuticals or medical devices. Because Al is continuously self-improving, regulation needs to allow for
ongoing evaluation to ensure its continued effectiveness. Interoperability and data integrity also make it more
challenging for regulators to monitor the performance of Al systems. Working together, regulators, developers,
providers, and patients are needed to develop policies that promote both progress and safeguard patients’ interests.

A variety of implementation hurdles in pharmacy Al arise due to concerns about data quality, integration, security,
and usability. Al models performances are constrained by the presence of healthcare data stored in partitions with
inconsistent integrity. Protecting against Al emitting misleading yet believable results is essential to reduce the risk
of patient harm. The rollout of Al in pharmacies should ensure smooth integration and focus on protecting workflow
efficiency. Cybercriminals aiming at healthcare Al applications often endanger both patient data confidentiality and
security.

Achieving the potential of Al in pharmacy requires an all-encompassing strategy that encompasses ethical
safeguards, advances in regulation, technically sound solutions, and designs centered on human needs. Education
and training are essential for pharmacists to understand and make full use of Al within the practice of pharmacy.
Research and model validation efforts across a variety of fields are essential to improving and advancing the
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capabilities of Al in pharmacy.
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