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ABSTRACT 

Artificial Intelligence (AI) is increasingly reshaping healthcare systems globally, with emerging applications in 

clinical pharmacy and pharmaceutical care. In pharmacy practice, AI technologies such as machine learning, 

deep learning, natural language processing, predictive analytics, and generative AI are improving medication 

safety, supporting clinical decision-making, enhancing medication adherence, and streamlining operational 

workflows. For community pharmacists in Nigeria, these innovations present a significant opportunity to 

strengthen pharmaceutical care delivery amid persistent healthcare challenges such as medication errors, 

chronic disease burden, counterfeit medicines, inadequate healthcare workforce, stock-outs, and poor 

medication adherence. 

This article critically explores the applications of AI in clinical pharmacy and pharmaceutical care, with a 

particular focus on opportunities and considerations for community pharmacists in Nigeria. Evidence from 

contemporary literature demonstrates that AI-driven tools can support prescription verification, adverse 

drug reaction monitoring, medication therapy management, patient counselling, inventory forecasting, and 

telepharmacy services. AI also offers promising solutions for addressing polypharmacy, chronic disease 

management, and counterfeit drug detection in low-resource settings. 

Despite its potential, the implementation of AI in Nigerian community pharmacy practice is constrained by 

infrastructural deficits, inadequate digital literacy, limited local health datasets, weak regulatory frameworks, 

ethical concerns, and financial barriers. The article further examines legal and ethical considerations 

surrounding data privacy, algorithmic transparency, professional accountability, and the need for context-

specific policies. 

The article concludes that AI should be viewed as a supportive clinical tool rather than a replacement for 

pharmacists. With targeted capacity building, regulatory reforms, investment in digital infrastructure, and 

locally driven research, AI can significantly strengthen pharmaceutical care and improve patient outcomes in 

Nigeria. Community pharmacists must therefore proactively engage with AI technologies to remain relevant 

in the evolving healthcare landscape. 
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1.0 INTRODUCTION 

Clinical pharmacy and pharmaceutical care have evolved substantially over the last few decades from 

product-oriented dispensing activities to patient-centred healthcare services focused on optimizing 

medication use and improving therapeutic outcomes. Clinical pharmacy involves the direct provision of 

medication-related care by pharmacists to improve patients’ quality of life, while pharmaceutical care 

emphasizes the responsible provision of drug therapy to achieve definite outcomes that improve patient 

well-being. These concepts place pharmacists at the center of medication management, patient counselling, 

therapeutic monitoring, and public health interventions.  

Globally, healthcare systems are increasingly embracing digital transformation, and Artificial Intelligence (AI) 

has emerged as one of the most disruptive technologies influencing healthcare delivery. AI refers to 

computational systems capable of performing tasks that traditionally require human intelligence, including 
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learning, reasoning, prediction, pattern recognition, language processing, and decision-making. Within 

healthcare, AI applications now span diagnostics, radiology, precision medicine, public health surveillance, 

drug discovery, robotic surgery, and pharmaceutical care. 

The pharmacy profession is experiencing a particularly important transition driven by AI-enabled 

technologies. Contemporary AI systems can support medication safety, predict adverse drug reactions, 

improve adherence monitoring, facilitate personalized medicine, enhance inventory management, and 

automate repetitive administrative processes. The growing integration of AI into pharmacy practice reflects 

a broader shift toward data-driven healthcare and precision therapeutics. 

In Nigeria, the relevance of AI in pharmacy practice is increasingly significant. Nigeria faces a dual burden of 

communicable and non-communicable diseases, including malaria, HIV/AIDS, tuberculosis, hypertension, 

diabetes mellitus, asthma, and cardiovascular diseases. Community pharmacists frequently serve as the first 

point of contact for healthcare services, especially in semi-urban and rural areas where access to physicians 

may be limited. However, the Nigerian healthcare system also faces substantial challenges, including 

inadequate distribution of the healthcare workforce, medication errors, poor medication adherence, 

counterfeit and substandard medicines, fragmented patient records, stock-outs of essential medicines, and 

infrastructural deficiencies. 

Community pharmacies in Nigeria often operate under significant workload pressures, with pharmacists 

managing dispensing, patient counselling, inventory control, minor ailment management, vaccination 

services, and chronic disease monitoring simultaneously. Under these circumstances, AI technologies offer 

opportunities to improve efficiency, reduce medication-related problems, and support more patient-

centered pharmaceutical care. 

The urgency for Nigerian community pharmacists to engage with AI is further heightened by the rapid 

digitization of healthcare globally. As healthcare consumers become increasingly technology-oriented, 

pharmacists who fail to understand and adopt digital innovations risk professional stagnation. Moreover, AI 

tools are becoming progressively accessible through smartphones, cloud computing, and low-cost digital 

platforms, making implementation more feasible even in resource-constrained settings. 

This article explores the applications of AI in clinical pharmacy and pharmaceutical care, critically examines 

evidence from current literature, and discusses the opportunities, challenges, ethical considerations, and 

future directions relevant to community pharmacists in Nigeria. 

2.0 OVERVIEW OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES IN PHARMACY 

Artificial Intelligence encompasses a broad range of computational techniques designed to simulate aspects 

of human intelligence. Although AI is often perceived as highly technical, many of its practical applications in 

pharmacy can be understood through simplified concepts relevant to daily practice. 

2.1 Machine Learning 

Machine learning (ML) is a subset of AI that enables computer systems to learn from data without being 

explicitly programmed for every task. ML algorithms identify patterns in large datasets and use those patterns 

to make predictions or recommendations. In pharmacy practice, machine learning can be applied to predict 

medication non-adherence, identify patients at risk of adverse drug reactions, optimize inventory forecasting, 

and support clinical decision-making. 

For example, ML systems may analyze patient refill histories, demographic characteristics, laboratory results, 

and medication records to identify patients who are likely to default on antihypertensive or antidiabetic 

therapy. 

2.2 Deep Learning 
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Deep learning is a more advanced subset of machine learning that uses artificial neural networks modeled 

loosely after the human brain. Deep learning systems are particularly effective at recognizing complex 

patterns within large datasets. In healthcare, deep learning has demonstrated applications in medical 

imaging, genomics, pharmacovigilance, and disease prediction.  

In pharmacy practice, deep learning may support adverse drug event detection, counterfeit medicine 

identification through image recognition, and analysis of complex patient datasets. 

2.3 Natural Language Processing 

Natural Language Processing (NLP) enables computers to understand, interpret, and generate human 

language. NLP technologies are highly relevant in pharmacy because much healthcare information exists in 

unstructured text formats such as prescriptions, clinical notes, discharge summaries, and patient 

conversations. 

NLP-powered systems can extract clinically relevant information from medical records, identify potential 

medication errors, summarize patient histories, and support chatbot-based counselling systems. Generative 

AI tools such as ChatGPT are based partly on advanced NLP models.  

2.4 Predictive Analytics 

Predictive analytics involves using historical and real-time data to forecast future outcomes. In community 

pharmacy settings, predictive analytics may help forecast medicine demand, identify patients at risk of 

hospital readmission, predict stock-outs, and estimate the likelihood of medication non-adherence. 

For Nigerian community pharmacists, predictive analytics could be particularly valuable in improving chronic 

disease management and minimizing medicine shortages. 

2.5 Chatbots and Generative AI 

Generative AI systems, including conversational AI platforms such as ChatGPT-like tools, can generate human-

like responses to questions and prompts. In pharmacy practice, these tools may assist with patient education, 

medication counselling, drug information retrieval, documentation support, and clinical summarization.  

Although generative AI demonstrates substantial promise, pharmacist oversight remains essential because 

AI-generated information may occasionally contain inaccuracies, outdated recommendations, or fabricated 

references. 

2.6 Evolution of AI in Pharmacy 

Initially, AI applications in pharmaceutical sciences focused largely on drug discovery and development. AI 

systems accelerated target identification, molecular modeling, virtual screening, and clinical trial 

optimization. Over time, the scope of AI expanded into operational and clinical pharmacy practice.  

Today, AI technologies are increasingly integrated into electronic prescribing systems, clinical decision 

support systems, medication therapy management platforms, telepharmacy applications, and digital 

adherence monitoring systems. The evolution of AI from laboratory research to real-world pharmaceutical 

care represents one of the most important technological transitions in modern pharmacy practice. 

3.0 KEY APPLICATIONS OF ARTIFICIAL INTELLIGENCE IN CLINICAL PHARMACY AND PHARMACEUTICAL 

CARE 

3.1 Medication Safety and Adverse Drug Event Detection  

Medication errors remain a major public health concern globally and are particularly problematic in low-

resource healthcare systems. Community pharmacists play a central role in preventing medication-related 

harm, but rising prescription volumes and workforce constraints may compromise manual verification 

processes. 
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AI-powered medication safety systems can enhance prescription verification by automatically identifying 

inappropriate dosages, therapeutic duplications, drug-drug interactions, contraindications, allergies, and 

potentially harmful prescribing patterns. Clinical Decision Support Systems (CDSS) integrated with AI 

algorithms can provide real-time alerts during dispensing activities. 

AI also supports pharmacovigilance through automated adverse drug reaction (ADR) detection. Machine 

learning algorithms can analyze patient data, electronic health records, and pharmacovigilance databases to 

identify early safety signals that might otherwise be overlooked. 

In Nigeria, where self-medication and inappropriate antibiotic use are common, AI-supported medication 

review systems could contribute significantly to antimicrobial stewardship and safer medication practices. 

3.2 Medication Adherence and Patient-Centered Care 

Poor medication adherence is a major contributor to treatment failure, disease progression, avoidable 

hospitalizations, and increased healthcare costs. Chronic diseases such as hypertension and diabetes require 

sustained adherence, yet many patients in Nigeria discontinue therapy due to forgetfulness, financial 

constraints, poor health literacy, or cultural beliefs. AI-powered adherence tools can identify patients at risk 

of non-adherence using predictive analytics. Mobile applications and chatbot systems can provide 

medication reminders, refill notifications, motivational counselling, and educational content tailored to 

individual patients. 

Generative AI tools may also support pharmacists in developing personalized adherence strategies based on 

patients’ clinical histories, medication regimens, and behavioural patterns. For example, an AI-enabled 

pharmacy platform could identify elderly hypertensive patients who frequently miss prescription refills and 

trigger targeted counselling interventions. 

3.3 Clinical Decision Support Systems 

Clinical Decision Support Systems represent one of the most practical applications of AI in pharmacy practice. 

CDSS platforms integrate patient information with evidence-based clinical guidelines to support therapeutic 

decisions. AI-enhanced CDSS can assist pharmacists in dosage optimization, renal dose adjustment, 

anticoagulation monitoring, chronic disease management, and therapy recommendations. 

In Nigeria, where community pharmacists increasingly participate in hypertension screening, diabetes 

management, HIV support services, and vaccination campaigns, AI-enabled CDSS tools could strengthen 

evidence-based pharmaceutical care. For instance, AI systems may assist pharmacists in recommending 

individualized antihypertensive regimens based on patient age, co-morbidities, renal function, and previous 

treatment response. 

3.4 Medication Therapy Management and Pharmaceutical Care 

Medication Therapy Management (MTM) involves comprehensive medication reviews aimed at identifying 

and resolving drug therapy problems. AI tools can assist pharmacists during MTM by summarizing patient 

profiles, identifying potentially inappropriate medications, flagging adherence issues, and prioritizing 

patients at high risk of medication-related complications. 

Generative AI systems may also support documentation, SOAP (Subjective, Objective, Assessment and Plan) 

note generation, patient counselling summaries, and follow-up planning. In elderly Nigerian patients with 

polypharmacy, AI-assisted MTM could reduce therapeutic duplication, improve medication appropriateness, 

and enhance patient outcomes. 

3.5 Operational Efficiency in Community Pharmacies 

Operational inefficiencies remain a major challenge in many community pharmacies across Nigeria. Frequent 

stock-outs, inventory losses, inaccurate demand forecasting, and counterfeit medicines affect 

pharmaceutical service delivery.  
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AI-powered inventory management systems can analyze historical sales patterns, seasonal disease trends, 

and consumption data to forecast medicine demand more accurately. Predictive inventory systems may help 

pharmacies minimize stock-outs of essential medicines such as antimalarials, insulin, antihypertensives, and 

antibiotics. 

AI also demonstrates potential in counterfeit medicine detection through image analysis, packaging 

authentication, and supply chain monitoring. Automated dispensing technologies and robotic systems, 

although currently less common in Nigeria, may eventually improve dispensing accuracy and workflow 

efficiency. 

3.6 Patient Education and Telepharmacy  

AI-powered chatbots and telepharmacy platforms can expand access to pharmaceutical care, particularly in 

underserved or rural communities. Chatbots can provide medication counselling, answer frequently asked 

questions about drug information, deliver health education, and support follow-up care. 

Telepharmacy services supported by AI may improve patients' access to pharmacists in remote areas with 

limited healthcare facilities. In Nigeria, where internet penetration and smartphone use continue to increase, 

AI-enabled telepharmacy platforms could support chronic disease management, medication adherence, and 

public health education. 

4.0 EVIDENCE FROM LITERATURE 

The growing body of literature on AI in pharmacy demonstrates increasing global interest in the integration 

of intelligent technologies into pharmaceutical care. 

Mottaghi-Dastjerdi and Soltany-Rezaee-Rad (2024) conducted a comprehensive review highlighting the 

transformative role of AI across pharmaceutical sciences, including clinical pharmacy, pharmacovigilance, 

pharmaceutical management, and personalized medicine. The authors emphasized that AI technologies such 

as machine learning, NLP, and robotic automation improve efficiency, accuracy, and innovation within 

pharmacy practice. 

Similarly, Alqahtani et al. (2025) systematically reviewed AI applications in clinical pharmacy and concluded 

that AI has substantial potential to improve medication safety, clinical decision-making, patient monitoring, 

and operational efficiency. However, the review also emphasized concerns related to algorithmic 

transparency, ethical accountability, and data quality.  

Roosan et al. (2023) examined the effectiveness of ChatGPT in clinical pharmacy and medication therapy 

management. Their findings suggested that generative AI tools could assist pharmacists in summarizing 

patient cases, answering drug information questions, and supporting medication therapy management 

activities. Nonetheless, the study cautioned that pharmacist verification remains essential because AI-

generated outputs may occasionally contain inaccurate or incomplete information.  

Emerging literature also supports AI applications in pharmacovigilance and adverse drug event monitoring. 

Machine learning systems have demonstrated the ability to identify hidden safety patterns within large 

pharmacovigilance datasets, potentially enabling earlier detection of harmful medication effects. 

Research further demonstrates the usefulness of AI in adherence monitoring and chronic disease 

management. Predictive analytics tools can identify patients who are likely to discontinue therapy, enabling 

earlier pharmacist interventions. 

Operational applications of AI have also been reported. AI-assisted inventory systems improve the efficiency 

of stock management and reduce medicine wastage. Such technologies may be particularly valuable in 

resource-limited settings where medicine shortages compromise patient care. 
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Despite promising evidence, several limitations remain. Much of the available literature originates from high-

income countries with advanced digital infrastructure and integrated electronic health systems. Evidence 

specific to sub-Saharan Africa and Nigeria remains limited. 

Additionally, many AI studies remain exploratory or pilot-based, with insufficient long-term outcome data. 

Questions surrounding cost-effectiveness, scalability, regulatory oversight, and ethical implementation 

remain incompletely addressed. 

Nevertheless, the overall literature strongly suggests that AI has the potential to significantly transform 

clinical pharmacy and pharmaceutical care when implemented responsibly.  

5.0 RELEVANCE AND POTENTIAL IMPACT FOR COMMUNITY PHARMACISTS IN NIGERIA 

Community pharmacists occupy a uniquely important position within the Nigerian healthcare system. In 

many communities, pharmacists are the most accessible healthcare professionals and often provide first-

contact care for minor ailments, chronic disease monitoring, medication counselling, and public health 

interventions. The integration of AI into community pharmacy practice could substantially strengthen 

healthcare delivery in several ways. 

5.2 Addressing Medication Adherence Challenges 

Poor adherence to long-term therapy remains a significant challenge in Nigeria, particularly among patients 

with hypertension, diabetes, HIV/AIDS, asthma, and cardiovascular disease. AI-powered adherence tools 

could support pharmacists in identifying high-risk patients, sending personalized reminders, and improving 

follow-up care. 

5.3 Improving Chronic Disease Management 

The prevalence of non-communicable diseases is rising rapidly in Nigeria. Community pharmacists are 

increasingly involved in blood pressure monitoring, blood glucose testing, lifestyle counselling, and 

preventive healthcare. AI-enhanced clinical decision support systems could help pharmacists provide more 

individualized care and optimize medication regimens. 

5.4 Supporting Expanded Professional Roles 

The role of community pharmacists in Nigeria continues to evolve beyond traditional dispensing activities. 

Pharmacists now contribute to immunization services, management of minor ailments, health promotion, 

and preventive care. AI technologies could reduce administrative burden and allow pharmacists to devote 

more time to direct patient care. 

5.5 Combating Counterfeit Medicines 

Counterfeit and substandard medicines remain a major public health concern in Nigeria. AI-supported 

authentication systems that use image recognition, blockchain integration, and supply chain monitoring may 

help pharmacists detect suspicious products and improve medication quality assurance. 

5.6 Enhancing Telepharmacy Services 

Telepharmacy may become increasingly relevant in underserved rural communities where access to 

pharmacists is limited. AI-powered digital platforms could facilitate remote counselling, medication review, 

adherence monitoring, and follow-up care. 

5.7 Relevant Nigerian Case Scenarios 

Several practical scenarios illustrate the relevance of AI to Nigerian community pharmacy practice:  

1. An elderly patient with hypertension, diabetes, and osteoarthritis receives multiple medications from 

different clinics. AI-assisted medication review tools could identify drug interactions, therapeutic 

duplication, and adherence risks. 
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2. A community pharmacy in Lagos experiences recurrent stock-outs of insulin and antihypertensives. 

Predictive inventory management systems could improve forecasting and reduce medicine shortages. 

3. A pharmacist suspects counterfeit antimalarial medicines based on unusual packaging appearance. 

AI-enabled authentication tools could support rapid verification.  

4. Patients in rural areas with limited healthcare access could receive follow-up medication counselling 

through AI-supported telepharmacy platforms. 

These examples demonstrate how AI may improve the quality of pharmaceutical care while supporting 

pharmacists’ expanding clinical responsibilities. 

6.0 CHALLENGES AND BARRIERS TO AI ADOPTION IN NIGERIA 

Despite the substantial promise of AI, several barriers may hinder implementation in Nigerian community 

pharmacy practice. 

6.1 Infrastructural Limitations 

Reliable electricity, internet connectivity, and digital hardware remain inconsistent in many parts of Nigeria. 

AI systems often require stable internet access, electronic data management systems, and adequate 

computing infrastructure. Frequent power outages and limited broadband access may significantly impede 

AI adoption. 

6.2 Limited Local Data and Data Quality Issues 

AI systems rely heavily on high-quality datasets for training and optimization. Nigeria faces significant 

challenges regarding electronic health records, standardized data collection, and integrated health 

information systems. Many AI models are trained on datasets from Western populations, raising concerns  

about their applicability to African patients. 

6.3 Digital Literacy and Training Gaps 

Many pharmacists may have limited exposure to AI technologies and digital healthcare systems. Without 

targeted training and continuing professional development programs, pharmacists may struggle to effectively 

integrate AI into practice. 

6.4 Regulatory and Ethical Concerns 

Regulatory frameworks governing AI in healthcare remain underdeveloped in Nigeria. Questions regarding 

liability, informed consent, data ownership, and algorithmic bias require urgent attention. Professional 

accountability must remain clearly defined when AI systems influence clinical decisions.  

6.5 Cost and Financial Barriers 

Many community pharmacies operate with limited financial resources. The cost of implementing 

sophisticated AI systems, purchasing hardware, and maintaining digital infrastructure may discourage 

adoption. 

6.6 Resistance to Change and Fear of Job Displacement 

Some pharmacists may fear that AI technologies could replace human professionals. However, current 

evidence suggests that AI is more likely to augment pharmacists’ roles rather than eliminate them. Human 

judgment, empathy, ethical reasoning, and patient communication remain essential aspects of 

pharmaceutical care. 

6.7 Contextual Challenges in Low-Resource Settings 

AI systems designed for technologically advanced healthcare environments may not function optimally 

within resource-constrained Nigerian settings. Local adaptation and context-specific innovation are therefore 

essential. 
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7.0 ETHICAL, LEGAL, AND REGULATORY CONSIDERATIONS 

The integration of AI into pharmacy practice raises important ethical, legal, and professional considerations.  

7.1 Patient Confidentiality and Data Security 

AI systems often require access to sensitive patient data. Pharmacists must ensure that patient information 

remains confidential and protected against unauthorized access. Strong cybersecurity measures and 

compliance with data protection regulations are essential. 

7.2 Transparency and Explainability  

Some AI systems function as “black boxes,” producing recommendations without clearly explaining 

underlying reasoning. Pharmacists may hesitate to trust AI-generated recommendations that lack 

transparency. Explainable AI models are therefore important for promoting professional confidence and 

patient safety. 

7.3 Professional Responsibility  

AI should support, not replace, clinical judgment. Pharmacists remain professionally accountable for 

medication-related decisions and patient outcomes. Overreliance on AI without critical professional 

evaluation may expose patients to harm. 

7.4 Algorithmic Bias 

AI models trained predominantly on non-African datasets may generate biased or inaccurate 

recommendations for Nigerian populations. Local validation and culturally sensitive model development are 

therefore necessary. 

7.5 Regulatory Oversight 

Nigeria requires clearer regulatory frameworks governing AI applications in healthcare. The Pharmacy 

Council of Nigeria (PCN), National Agency for Food and Drug Administration and Control (NAFDAC), Federal 

Ministry of Health, and other stakeholders should collaborate to establish context-specific AI guidelines. Such 

frameworks should address data governance, ethical standards, clinical validation, liability, and quality 

assurance. 

8.0 RECOMMENDATIONS AND FUTURE DIRECTIONS  

8.1 Integrating AI Literacy into Pharmacy Education  

Pharmacy schools in Nigeria should incorporate AI literacy, digital health, data analytics, and informatics into 

undergraduate and postgraduate curricula. Future pharmacists must understand both the opportunities and 

limitations of AI technologies. 

8.2 Continuing Professional Development 

Mandatory Continuing Professional Development (MCPD) programs should include practical AI-focused 

training for practicing pharmacists. Training should emphasize ethical use, digital competence, data 

interpretation, and clinical validation. 

8.3 Developing Local AI Solutions 

Nigeria should prioritize developing locally relevant AI tools trained on African datasets. Collaborations 

among pharmacists, software developers, universities, and healthcare institutions could accelerate 

innovation. 

8.4 Strengthening Digital Infrastructure 

Government investment in electricity, internet connectivity, electronic health systems, and digital 

infrastructure remains essential. Without reliable infrastructure, AI implementation will remain limited.  

8.5 Public-Private Partnerships 
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Public-private collaborations could support pilot AI projects in community pharmacies. Such partnerships 

may help evaluate feasibility, cost-effectiveness, and patient outcomes. 

8.6 Research Priorities 

Further Nigerian-specific research is urgently needed. 

Future studies should evaluate: 

• Cost-effectiveness of AI tools in community pharmacies. 

• Impact of AI on medication adherence and patient outcomes.  

• Feasibility of AI-assisted pharmacovigilance. 

• Patient perceptions of AI-supported pharmaceutical care. 

• Ethical and legal implications in Nigerian healthcare settings. 

8.7 Starting Small in Community Practice  

Community pharmacists do not necessarily require highly sophisticated systems to begin engaging with AI.  

Practical starting points may include: 

• AI-supported drug information tools. 

• Medication reminder applications. 

• Inventory forecasting software. 

• Chatbots for patient education. 

• Telepharmacy platforms. 

• Generative AI tools for documentation support. 

Gradual adoption may improve familiarity, confidence, and acceptance.  

9.0 CONCLUSION 

Artificial Intelligence is rapidly transforming healthcare delivery globally, and clinical pharmacy practice is no 

exception. AI technologies offer substantial opportunities to improve medication safety, optimize 

pharmaceutical care, enhance medication adherence, support clinical decision-making, and strengthen 

operational efficiency within community pharmacy practice. 

For community pharmacists in Nigeria, AI represents both an opportunity and a professional imperative. As 

the burden of chronic disease increases and healthcare demands continue to expand, pharmacists must 

embrace innovative technologies to improve patient care and healthcare efficiency. 

Nevertheless, AI implementation must occur thoughtfully and responsibly. Challenges related to 

infrastructure, digital literacy, data quality, ethics, regulation, and cost require coordinated action from 

policymakers, professional bodies, academic institutions, and healthcare stakeholders.  

Importantly, AI should be viewed as a supportive clinical tool rather than a replacement for pharmacists. 

Human clinical judgment, empathy, ethical reasoning, and patient-centered communication remain 

irreplaceable components of pharmaceutical care. 

With appropriate investment, education, regulatory oversight, and locally relevant innovation, AI can become 

a valuable ally for Nigerian community pharmacists in delivering safer, more efficient, and more patient-

centered pharmaceutical care. 
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