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Abstract: 
The present review aims to explore the evolving role of pharmacy technicians as healthcare transforms into 
modern digital technologies, as digital technologies and artificial intelligence (AI) are revolutionizing pharmacy 
operations. The integration of AI, blockchain, virtual and augmented reality (VR) and big data analytics has 
dramatically enhanced the efficiency and accuracy of pharmacy operations, from dispensing medications to 
patient care. Pharmacy technicians, previously confined to traditional roles, are now leveraging these 
innovations to improve medication management, enhance patient safety and improve healthcare workflow. 
This review discusses the various roles of pharmacy technicians, from preparing medications to collaborating 
with healthcare professionals, highlighting how technological advances are enabling them to contribute to 
patient outcomes in a digital healthcare environment. 
Keywords: Digital Healthcare,Artificial Intelligence, Pharmacy Technicians, Patient Outcomes. 
 

Introduction 

In the modern healthcare landscape, pharmacy is one of the most important specialties that contribute to radical 

changes in patient outcomes and enhance healthcare [1]. Pharmacists play a pivotal role in providing accurate 

medications according to prescriptions, which enhances patients’ health [2].  

The continuous development of healthcare systems, digital technologies, and artificial intelligence tools has 

expanded the role of pharmacists to include multiple areas in medication management, prescription follow-up, 

participation in drug safety improvement processes, encouraging patients to adhere to medication, educating 

patients about their medications and side effects, and other things that contribute to enhancing patient outcomes, 

making the contribution of pharmacists more important than ever [3,4]. 

In addition, pharmacists coordinate with doctors and nurses to ensure the correct treatment is administered to 

patients at various stages of healthcare [5]. In critical and complex cases, pharmacists contribute to improving 
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patient transitions between different stages of care, reducing potential medication errors and enhancing 

communication between medical teams [6]. These responsibilities are part of a broader trend towards improving 

the quality of healthcare and increasing the safety of medication use, which highlights the role of pharmacists in 

enhancing patient outcomes and public health [6,7]. 

Furthermore, the field of pharmacy technology is witnessing a remarkable development, opening new doors for 

pharmacist technicians to work in specialized fields such as pharmaceutical informatics [8]. These fields include 

the application of technology and smart systems to improve the use of medicines and the processing of medical 

data, thus improving treatment outcomes [2,8]. These technical skills are part of the advanced education and 

training that pharmacist technicians undergo, which enhances their ability to deal with the increasing challenges 

in modern healthcare [9]. Therefore, increasing the knowledge and training of pharmacist technicians is 

important in preparing pharmacist technicians to keep pace with modern digital developments in healthcare and 

enable them to play their roles effectively in the health system [10]. 

Accordingly, this current review aims to reveal the role of pharmacy technicians in pharmacy operations in the 

healthcare transformation landscape towards digital technologies and artificial intelligence tools to enhance the 

tasks of pharmacy technicians in improving patient outcomes and public health. 

The role of pharmacy technicians in improving the quality of health care and the efficiency of 

pharmaceutical operations 

Pharmacy technicians are an integral part of the pharmacy workflow, working with pharmacists to ensure that 

medications are dispensed safely and efficiently [11]. Their role includes a range of responsibilities that 

contribute to improving pharmacy operations and the quality of patient care. 

Preparing and dispensing medications 

Pharmacy technicians prepare and dispense medications under the supervision of pharmacists, ensuring that 

prescriptions are accurate, labeled appropriately, and that the patient is using them effectively. They also 

participate in the medication review process to ensure that medications are compatible with the patient’s 

condition [12]. 

Inventory Management and Quality Assurance 

Pharmacy technicians are responsible for managing inventory, including ordering and storing medications and 

medical supplies in an organized and safe manner, ensuring that there are no expired medications. They also 

participate in ensuring the quality of medications through compliance with regulatory standards and safety 

measures [13]. 

Customer Service and Patient Care 

Pharmacy technicians are the first point of contact with patients, providing advice on medications, including 

instructions for use, side effects, and potential interactions. They also help patients understand their health 

insurance and process claims and bills [14]. 

Administrative Duties 

The role of pharmacy technicians also includes administrative responsibilities, such as maintaining patient 

records, processing insurance claims, and managing pharmacy software systems. They are also involved in 

maintaining the accuracy of patient information to ensure safe and effective healthcare [15]. 

Medication and Dosage Accuracy 

Ensuring that the correct medications are dispensed in the correct dosage is one of the most important duties of 

pharmacy technicians, as it requires careful examination of all details of prescriptions to avoid errors that could 

affect the health of patients [16]. 

Collaboration with Pharmacists and Healthcare Professionals 

Collaboration between pharmacy technologists, pharmacists, and other healthcare professionals is essential to 

ensuring integrated patient care [17]. Through effective communication, pharmacy technologists can support 

pharmacists in a variety of tasks, such as dispensing medications and providing medication counseling to 

patients [18]. 

In addition, communication and collaboration between pharmacy technologists and pharmacists help 

pharmacists verify prescriptions, identify potential drug interactions, and ensure the accuracy of medication 

orders. These collaborative efforts help reduce errors, improve patient safety, and increase pharmacy efficiency 

[17,18]. 

The role of digital technologies in enhancing the role of pharmacy technicians 

The pharmacy technologist profession is undergoing a major transformation with the adoption of digital 

technologies that enhance all aspects of pharmacy work, from drug discovery to patient delivery. Key 

innovations impacting the field include artificial intelligence, blockchain, and virtual reality, which help 

accelerate drug discovery, improve clinical trials, and enhance patient care [19]. 

Pharmacy technologists are using AI to improve processes such as drug discovery, drug interaction verification, 

and inventory management, while quantum computing is helping to speed up complex drug-related calculations. 

Blockchain technologies are also helping to secure pharmaceutical supply chains, ensuring authentic 

medications are delivered to patients.In addition, digital technologies such as virtual reality and augmented 
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reality are helping to train and enhance the skills of pharmacy technologists, as well as supporting patients 

through virtual consultations and home medication delivery [20]. 

Artificial Intelligence (AI):  

Enhances the ability of pharmacy technicians to improve the accuracy of dispensing medications and identify 

drug interactions quickly and accurately. It also helps improve inventory management, by predicting drug needs 

and facilitating ordering processes, which enhances patient safety and the quality of healthcare [20,21]. 

Blockchain:  

Blockchain technology is used to ensure the safety of medications by tracking their path from product to patient, 

ensuring that there are no counterfeit medications. It also helps improve transparency in financial transactions 

between suppliers and pharmacies and contributes to managing inventory in more accurate and reliable ways 

[22]. 

Virtual Reality (VR) and Augmented Reality (AR):  

Virtual and augmented reality technologies help pharmacy technicians train pharmaceutical tasks in a safe and 

realistic way. These technologies enable pharmacy technicians to simulate real-world situations to improve their 

skills in dealing with medications and facilitate communication with patients and explain how to use 

medications better [2]. 

Quantum Computing:  

Quantum computing helps accelerate drug research and development by analyzing data faster and more 

accurately. This technology also improves inventory management and drug demand forecasting and contributes 

to accelerating clinical trials and analyzing drug interactions [23]. 

Wearable Health Technologies:  

Wearable devices allow pharmacy technicians to continuously monitor patients’ health status, helping them 

adjust doses or change medications when needed. These devices also help patients remember medication times 

and help pharmacy technicians provide more accurate and personalized healthcare [2,24]. 

Big Data Analytics:  

Big Data Analytics allows pharmacy technicians to analyze patient and drug data to detect drug interactions or 

side effects that may not be obvious. It helps improve inventory management and distribution and contributes to 

making better and more accurate treatment decisions based on available big data [25]. 

Challenges and Opportunities: 

Challenges: 
- Integration with legacy systems: Health systems face a challenge in integrating modern technologies 

with existing systems, which requires qualifying the infrastructure and training pharmacists and 

pharmacy technicians [8]. 

- High cost: This involves establishing the infrastructure to integrate modern digital technologies and the 

high-cost modern digital devices they require [26]. 

- Data security: One of the most important challenges related to digital technologies is maintaining the 

security and privacy of patient data and ensuring that it is not exploited for commercial purposes and 

protected from hackers, which requires developing technologies and measures to protect data [27]. 

- Lack of specialized training: Despite technological advancements, pharmacy technicians may face 

difficulty adapting to new digital tools due to the lack of specialized training in some areas [28]. 

Opportunities: 

- Improving the quality of healthcare: Modern technologies provide opportunities to improve the 

accuracy of diagnoses and the effectiveness of treatments by analyzing data faster and more accurately, 

leading to improved patient outcomes. 

- Facilitating work and improving efficiency: Technological tools such as artificial intelligence and 

blockchain help pharmacy technicians improve work efficiency, such as inventory management and 

predicting drug needs, which contributes to reducing errors and increasing productivity. 

- Professional empowerment for pharmacy technicians: The adoption of modern technologies, 

pharmacy technicians can acquire new skills in areas such as health technology and data analysis, 

which opens up new career opportunities for them and enhances their role in the health system. 

- Effective communication with patients: Technologies such as virtual reality and augmented reality 

provide opportunities for pharmacy technicians to improve their interaction with patients, by providing 

training and educational tools that support patients in understanding medications and how to use them 

correctly. 

- Expanding fields of work: As technology advances, new fields such as digital pharmacy and 

telepharmacy, giving pharmacy technicians opportunities to expand their fields of work and contribute 

to improving access to healthcare. 

Conclusion: 

The integration of digital technologies and artificial intelligence tools into pharmacy practices is enhancing the 

role and contribution of pharmacy technicians in healthcare delivery. These innovations not only improve 
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pharmacy operations, but also empower technicians to improve patient care, safety, and treatment outcomes. 

However, successful adoption of these technologies requires overcoming challenges such as system integration, 

data security, and the need for specialized training. Despite these hurdles, the continued development of 

healthcare technologies promises to create new opportunities for pharmacy technicians, expand their 

professional roles, and increase their impact on public health. 
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