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Abstract 

Medication errors pose a significant global health challenge, contributing to preventable harm, increased 

morbidity and mortality, and substantial financial burdens on healthcare systems. Pharmacology technicians 

play a crucial role in mitigating these risks through their involvement in various stages of the medication 

use process. This review elucidates the vital contributions of pharmacology technicians in preventing 

medication errors and managing risks within the healthcare safety paradigm. By examining the conceptual 

framework of medication safety, the evolving roles and responsibilities of technicians, and the types and 

causes of errors, this review highlights the importance of technician-led interventions. Pharmacology 

technicians enhance safety through prescription verification, ensuring dispensing accuracy, and supporting 

pharmacovigilance efforts. The integration of technology, including automation, electronic prescribing, 

barcode medication administration, and artificial intelligence, further empowers technicians to intercept 

errors and optimize medication use. Effective risk management strategies, such as failure mode and effects 

analysis, root cause analysis, and promoting a blame-free reporting culture, are essential for continuous 

quality improvement. Emphasizing the significance of education, training, and competency development, 

this review underscores the need for structured programs and interprofessional collaboration to prepare 

technicians for their expanding roles. Recent evidence from global studies, comparative analyses, and 

systematic reviews demonstrates the positive impact of technician interventions on reducing medication 

errors across various healthcare settings. Future perspectives highlight the potential for technicians to 

contribute to precision medicine, telepharmacy, and the integration of artificial intelligence in decision 

support systems. Ultimately, policy reforms aimed at standardizing technician practice globally are 

necessary to harness their full potential in promoting medication safety and optimizing patient outcomes. 

Keywords Medication safety, Pharmacology technicians, Medication error prevention, Risk management, 

Patient safety, Pharmacy practice, Quality assurance. 

Introduction 

Medication errors represent a significant public health challenge worldwide, contributing to a considerable 

proportion of preventable harm in healthcare systems. According to the World Health Organization (WHO), 

over 237 million medication-related errors occur annually across the globe, with a substantial number 

resulting in adverse events. These errors can arise at various stages, including prescribing, transcribing, 
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dispensing, and administration, and are compounded by systemic vulnerabilities such as inadequate 

staffing, poor communication, and insufficient protocols. The financial impact is also profound, with 

estimates suggesting that medication-related harm costs approximately $42 billion annually on a global 

scale (Tariq et al., 2024). 

The consequences of medication errors extend beyond financial costs, substantially affecting patient 

morbidity and mortality. For instance, medication errors are among the leading causes of injury and death 

in healthcare, with estimates indicating that in the United States alone, medication errors contribute to 

roughly 7,000–9,000 deaths each year. These errors often prolong hospital stays, increase readmission rates, 

and lead to disability or death, thereby imposing a heavy burden on healthcare resources and patients’ 

quality of life. The clinical and economic implications underscore the urgency of implementing effective 

error prevention strategies (Ibrahim Abd Elgwad et al., 2022). 

Medication safety is inherently a multidisciplinary endeavor, requiring coordination among physicians, 

pharmacists, nurses, and healthcare support staff to optimize outcomes and minimize errors. Each 

professional plays a pivotal role, from accurate prescribing and dispensing to vigilant administration and 

monitoring for adverse effects. The integration of technologies such as electronic health records and clinical 

decision support systems further enhances safety by providing real-time alerts and checks (Elliott et al., 

2021). 

Pharmacology technicians occupy a critical yet often underappreciated position within the medication 

safety framework. Their responsibilities include verifying prescriptions, preparing medications, and 

maintaining accurate medication records activities that serve as vital safeguards against errors. By 

performing meticulous double-checks and ensuring adherence to protocols, pharmacy technicians can 

prevent many preventable errors, enhancing overall patient safety (Odukoya et al., 2015). 

This review aims to elucidate the pivotal role of pharmacology technicians in error prevention and risk 

management, emphasizing their contributions to medication safety. It explores existing safety practices, 

identifies barriers to optimal performance, and offers evidence-based strategies to empower technicians as 

integral partners in healthcare safety initiatives. The scope encompasses both clinical and systemic aspects 

of medication safety, with objectives to highlight workflow improvements, training needs, and policy 

considerations that can elevate the role of technicians in safeguarding patient health. 

Conceptual Framework of Medication Safety 

Understanding the conceptual framework of medication safety is fundamental in mitigating risks associated 

with medication errors. This framework encompasses definitions, classifications, systemic approaches, and 

international standards that guide healthcare professionals, including pharmacology technicians, in error 

prevention and risk management. 

Medication errors are preventable events that may cause or lead to inappropriate medication use or patient 

harm. They can occur at any stage of the medication use process, from prescribing and transcribing to 

dispensing and administration. Ng (2018) emphasizes that understanding the classification of these errors 

is critical for designing targeted safety interventions. Errors are often classified based on their nature, 

clinical severity, or stages of occurrence, such as prescribing errors, dispensing errors, or administration 

errors. The NCCMERP index categorizes errors from Category A (potential error) to Category I (error 

resulting in death) (Aronson, 2009). 

The cornerstone of safe medication administration is adhering to the "five rights": the right patient, drug, 

dose, route, and time. These principles serve as a practical checklist to minimize errors during 

administration. While straightforward, Smetzer (2023) highlights that the "five rights" are goals rather than 

procedural guarantees; systemic factors affecting performance must also be addressed. Healthcare 

providers, especially pharmacology technicians, should understand these rights thoroughly and apply 

systemic safeguards to ensure compliance (Lekpittaya et al., 2024). 
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Drug-related problems (DRPs) include adverse drug events, interactions, inappropriate dosing, and non-

adherence, all of which can compromise patient safety and clinical outcome. Dalmolin (2013) classifies 

errors based on their severity and pharmacological class, facilitating targeted prevention strategies. These 

problems often result in increased morbidity, extended hospital stays, and higher healthcare costs. 

Pharmacology technicians play a vital role in identifying potential DRPs through meticulous verification 

and counseling (Lekpittaya et al., 2024). 

Modern medication safety frameworks adopt systems-based approaches, recognizing that errors are often 

due to systemic issues rather than individual negligence. Stevens (2023) describes how systemic analysis 

tools like Event Analysis of Systemic Teamwork (EAST) can map complex medication processes, revealing 

bottlenecks and vulnerabilities. Human factors such as cognitive load, fatigue, and communication 

breakdowns are critical elements influencing safety. An environment designed for safety includes clear 

protocols, effective communication channels, and technology supports like barcoding and electronic health 

records. These systemic factors must be continuously evaluated and optimized. 

Global standards provide a robust foundation for medication safety practices. The WHO’s Global Patient 

Safety Challenge “Medication Without Harm” emphasizes high-risk situations, transitions of care, and 

polypharmacy as key areas. International organizations like the ISMP develop targeted best practices, such 

as specific medication storage and administration protocols, to prevent fatal errors. The Joint Commission 

International standards enforce policies on medication storage, labeling, and error reporting, fostering a 

culture of safety within healthcare organizations. Pharmacology technicians must be familiar with these 

guidelines to support compliance and advocate for continuous safety improvements in their practices (Park 

& Han, 2023). 

Pharmacology Technicians in Healthcare Systems 

Pharmacology technicians, historically known as pharmacy technicians, began their journey as clerical and 

support staff within traditional pharmacy practice. Their early duties primarily involved assisting 

pharmacists with basic tasks such as medication dispensing, inventory management, cashiering, and order 

entry, often in community or hospital settings. The profession's foundation was largely shaped by these 

operational and administrative responsibilities, which provided essential support but limited clinical 

involvement (Taylor & Mehta, 2020). 

Significant professional growth commenced in the late 20th century, accompanied by formal regulation and 

structured education. In 1982, the American Society of Health-System Pharmacists (ASHP) approved 

accreditation standards for pharmacy technician training programs, marking a pivotal step toward 

professionalizing the role. In 1983, the first hospital-based pharmacy technician training program was 

accredited, and subsequent development of model curriculums, now in their fifth edition, codified the 

knowledge and skills required for effective practice. Solidifying certification processes, organizations like 

the Pharmacy Technician Certification Board (PTCB), established as a collaborative effort among 

pharmacy societies, created standardized examinations to certify competence and enhance recognition 

(Koehler et al., 2022). 

Globally, the pharmacy technician role has expanded tremendously, driven by evolving healthcare demands 

and advances in pharmaceutical services. Educational requirements have shifted from on-the-job training 

towards comprehensive certificate and diploma programs that incorporate pharmacology, medication 

safety, pharmacy law, and clinical support skills. Professional regulation and scope of practice vary widely 

worldwide: some countries maintain strict supervision structures, whereas others permit autonomous 

practice by trained technicians. The trend increasingly favors expanded responsibilities, including 

technology integration and clinical service support, thereby positioning pharmacy technicians as integral 

contributors to healthcare delivery and medication safety (T. Koehler & Brown, 2017). 
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The scope of practice of pharmacology technicians has evolved to encompass a broad range of 

responsibilities essential for medication safety and risk management within healthcare systems. Core duties 

continue to include dispensing medications accurately, compounding sterile and non-sterile formulations, 

and managing pharmaceutical inventories to ensure availability and prevent errors of stock depletion or 

mismanagement (Sahu & Sahu, 2022). 

Pharmacy technicians actively participate in medication reconciliation processes, which involve verifying 

and documenting patients’ current medication regimens during transitions of care. This critical task helps 

prevent adverse drug events by ensuring consistency and accuracy in prescriptions and administration 

records. Further, they support clinical pharmacists by reviewing prescriptions for potential drug 

interactions, allergies, and dosage appropriateness, serving as a vital check in the medication use process 

(White & Hohmeier, 2015). 

Communication roles are increasingly prominent as pharmacology technicians liaise between pharmacists, 

healthcare teams, and patients. They facilitate the flow of information, assist in counseling under pharmacist 

supervision, and contribute to multidisciplinary care by ensuring that medication-related information is 

accurately conveyed. This bridging role enhances teamwork and contributes to the overall safety and quality 

of pharmaceutical care .(Schackmann et al., 2023) 

Types and Causes of Medication Errors 

Medication errors remain a significant concern in healthcare, adversely impacting patient safety and 

treatment outcomes. A thorough understanding of the types and causes of these errors is essential for 

developing effective prevention strategies, particularly the critical role pharmacology technicians play in 

this effort (Tariq et al., 2024). 

Medication errors can be classified according to the stage of the medication use process at which they occur. 

This classification helps identify the specific points where errors are most likely to arise and the 

corresponding interventions necessary to prevent them. 

• Prescribing Errors: These errors occur during the prescribing phase and include issues such as 

incomplete prescription information, illegible handwriting, and inappropriate drug indications. 

Examples include incorrect drug choice, wrong dosage prescribed, or failure to consider patient 

allergies and contraindications. These errors often stem from poor communication or insufficient 

clinical knowledge (Tariq et al., 2024). 

• Dispensing Errors: Occurring in the pharmacy phase, dispensing errors involve the incorrect 

selection or preparation of medications. Typical errors include providing the wrong drug, incorrect 

strength, or incorrect quantity. Contributing factors include look-alike/sound-alike drugs, similar 

packaging, and technician or pharmacist workload pressures. Inaccurate labeling further 

compounds the risk during this stage (Tariq et al., 2024). 

• Administration Errors: These errors happen at the point of giving medication to the patient. 

Mistakes can involve administering drugs at the wrong time, by the wrong route, or to the wrong 

patient. Additional errors include incorrect preparation or failure to follow the administration 

protocol, such as incorrect IV infusion rates. These errors can lead to serious adverse drug reactions 

(Tariq et al., 2024). 

• Monitoring Errors: After administration, monitoring for medication effectiveness and adverse 

effects is essential. Failures to recognize adverse drug reactions, interactions, or abnormal 

laboratory results constitute monitoring errors. These are often due to insufficient patient 

observation or inadequate communication among healthcare team members (Tariq et al., 2024). 
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Root causes of medication errors are multifactorial and include human, system, and organizational factors. 

Understanding these causes helps in targeting preventive measures. 

• Human Factors: Fatigue, cognitive overload, and inadequate training significantly contribute to 

medication errors. High workloads and frequent interruptions impair concentration and increase 

the chance of mistakes. Knowledge gaps and lack of ongoing education further exacerbate these 

issues. Cognitive errors, including slips, lapses, and mistakes in decision-making, represent up to 

75% of diagnostic-related medication errors (Singh et al., 2024). 

• System Factors: Poor workflow design, fragmented technology, and communication failures 

among healthcare providers and between providers and patients create opportunities for errors. For 

instance, electronic health records may have usability issues or alert fatigue, leading to ignored 

warnings. Workflow interruptions, poor labeling practices, and lack of standardized protocols 

contribute to inefficiencies and errors (Singh et al., 2024). 

• Organizational Culture and Leadership Influences: Organizational attitudes toward safety, 

reporting, and continuous quality improvement play a crucial role. A culture that discourages error 

reporting or blames individuals rather than addressing system issues impedes learning and 

correction. Effective leadership that promotes safety culture, continuous training, and transparent 

communication positively impacts medication safety (Singh et al., 2024). 

Pharmacology technicians are strategically positioned to intercept and prevent many of these errors through 

vigilant prescription verification, accurate dispensing, and active communication with pharmacists and 

other healthcare professionals. Their role in recognizing anomalies, clarifying unclear prescriptions, and 

ensuring adherence to safety protocols is vital in mitigating both human and system-related error risks 

(Singh et al., 2024). 

Pharmacology Technicians in Error Prevention 

Pharmacology technicians play a critical role in mitigating medication errors and enhancing patient safety. 

Their functions span across prescription verification, ensuring dispensing accuracy, labeling, and 

supporting pharmacovigilance efforts. These roles optimize pharmacists' capacity to provide clinical care 

by delegating technical and error prevention tasks to trained technicians. 

Pharmacy technicians serve as the first technical checkpoint in the medication-use process by double-

checking and validating prescriber orders. Double-check procedures involve thorough product verification 

that includes confirming drug name, dosage, strength, and quantity against the prescription to prevent errors 

related to look-alike or sound-alike medications, which are recognized sources of dispensing errors. In 

advanced practice settings, technicians cross-reference drug names and alert pharmacists about ambiguous 

or high-risk prescriptions, such as those involving similar drug names or dosages, thus facilitating 

pharmacist intervention when clinical judgment is required. Evidence from community pharmacies shows 

that Validated Pharmacy Technicians can perform product verification with higher accuracy and lower error 

rates compared to pharmacists, thereby maintaining patient safety and freeing pharmacists to focus on 

clinical roles (Andreski et al., 2020). 

Ensuring dispensing accuracy and correct labeling is a vital duty of pharmacology technicians, who perform 

redundancy checks within the dispensing workflow to detect discrepancies before medications reach 

patients. This accuracy checking is a cognitive and systematic process that involves verifying the dispensed 

product against the prescription and the accuracy of labeling, including drug name, dose, directions, patient 

information, and packaging. Training programs and formal assessment tools, such as the Dispensing 

Accuracy Assessment, emphasize these competencies to reduce dispensing errors. Technicians utilize 

physical aids and sensory checks, structural checklists, and increasingly incorporate barcode scanning and 

digital verification systems to enhance safety and minimize human errors. These technologies ensure 
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adherence to standard protocols and improve precision in labeling and packaging, further reducing risks of 

medication errors (Anto et al., 2013). 

Pharmacy technicians also contribute significantly to pharmacovigilance by actively participating in the 

reporting of adverse drug events (ADEs) and medication-use evaluations. Their role in monitoring 

medication errors extends beyond dispensing to tracking and documenting incidents that may affect patient 

safety. By integrating with pharmacovigilance databases and utilizing surveillance systems, technicians 

help in early detection of medication-related problems. Training on pharmacovigilance enhances 

technicians' capabilities to identify, report, and document medication safety issues, thereby supporting 

regulatory compliance and enhancing overall medication safety culture. Studies note that technicians' 

documentation of pharmaceutical interventions contributes to reducing drug-related problems and omitted 

doses in hospital settings, reflecting their broadened role in patient safety initiatives (Alshahrani et al., 

2025). 

Technology-Assisted Safety Interventions 

Automation and robotics have revolutionized pharmacy practice by enhancing medication safety through 

improved accuracy and efficiency. Automated dispensing cabinets allow for precise medication dispensing, 

reducing human error and ensuring dose accuracy. Intelligent compounding machines automate the 

preparation of complex medication admixtures with high precision, minimizing risks associated with 

manual compounding, such as incorrect measurements or contamination. Pharmacology technicians play a 

crucial role in overseeing robotic processes, ensuring correct operation, verifying system outputs, 

troubleshooting technical issues, and maintaining seamless workflow integration. This oversight not only 

boosts efficiency but also significantly reduces dispensing and compounding errors, fostering safer 

medication use environments. By handling technical tasks, technicians free pharmacists to focus on clinical 

and patient-centered roles, improving overall care quality (Fan et al., 2022). 

Electronic prescribing (e-prescribing) and computerized provider order entry (CPOE) systems are vital 

tools in reducing medication errors at the prescribing stage. These systems enhance accuracy by 

electronically transmitting prescriptions directly to pharmacies, eliminating errors related to handwriting or 

transcription. Pharmacology technicians serve as expert super-users and troubleshooters within these 

systems. Their responsibilities include maintaining and updating drug databases, managing system 

configurations, and reviewing alerts generated by the software. When alerts are flagged, such as potential 

drug interactions or dosage issues, technicians assist in reviewing and escalating concerns as necessary. 

Their technical expertise helps optimize system functionality and supports clinicians in safe medication 

ordering processes, reinforcing fail-safes against inappropriate prescriptions (White & Hohmeier, 2015). 

Barcode Medication Administration systems integrate barcode scanning technology at the point of care to 

validate the "five rights" of medication administration: right patient, medication, dose, route, and time. 

BCMA drastically reduces dispensing and administration errors by electronically matching medications 

with patient records. Pharmacology technicians contribute to BCMA by participating in barcode scanning 

and verification processes during medication dispensing and preparing medication doses for administration. 

Their role often encompasses ensuring barcodes are accurately applied, troubleshooting scanning 

equipment issues, and training staff on system use. By integrating BCMA into pharmacy and clinical 

workflows, technicians support error interception before patient exposure, contributing to improved patient 

safety outcomes (Novak & Lorenzi, 2008). 

Artificial intelligence (AI) and advanced data analytics are emerging as transformative tools in medication 

safety. Predictive analytics use AI algorithms to identify medications at higher risk for errors or adverse 

events by analyzing large data sets including patient records, prescription patterns, and historical error 

reports. AI-driven systems can detect medication errors in real time, recognize trends, and forecast potential 

risks before harm occurs. Pharmacology technicians engaged in data analytics assist in interpreting AI-

generated alerts and reports and participate in refining algorithms to improve specificity and reduce alert 
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fatigue. These technologies complement clinical decision support systems, enabling proactive risk 

management and enhanced medication safety vigilance across healthcare settings (Insani et al., 2025). 

Risk Management Strategies in Pharmacy Practice 

Effective risk management in pharmacy practice begins with accurate identification and thorough analysis 

of potential risks associated with medication processes. Methods such as Failure Mode and Effects Analysis 

(FMEA) and Root Cause Analysis (RCA) are widely employed to proactively and retrospectively assess 

risks (Abbassi et al., 2023). 

FMEA is a systematic, prospective tool that helps identify potential failure points within pharmacy 

processes before adverse events occur. It evaluates each failure mode by its severity, occurrence likelihood, 

and detectability, assigning a risk priority number (RPN) to prioritize interventions. For instance, in a 

teaching hospital pharmacy, FMEA studies have identified critical failure modes like drug data errors, cold 

chain breaks, and suboptimal pharmaceutical analysis, enabling targeted risk mitigation strategies that 

significantly enhance patient safety (Anjalee et al., 2021). 

RCA, on the other hand, is employed after an error has occurred to uncover underlying systemic causes 

rather than individual blame. Comprehensive RCA can reveal complex contributing factors, facilitating 

corrective actions that prevent future incidents. In addition to these methodologies, error reporting systems 

serve as vital tools for continuous quality improvement. Incident reporting software allows pharmacy teams 

to capture errors and near misses systematically. Analysis of this data not only guides corrective 

interventions but also supports safety culture by making error patterns visible to all stakeholders, thereby 

fostering learning and prevention (Wolf & Hughes, 2008). 

A fundamental pillar of risk management is the establishment of a robust safety culture within pharmacy 

practice. Promoting an environment where errors can be openly reported without fear of blame is crucial 

for effective risk mitigation (Mekonnen et al., 2025). 

A blame-free environment encourages pharmacy staff, including pharmacology technicians, to report 

medication incidents and near misses candidly. When errors are discussed constructively, teams can 

collaboratively analyze causes and implement improvements, transforming mistakes into learning 

opportunities. This psychological safety enhances communication openness and supports continuous 

quality improvement as an embedded practice (Rogers et al., 2017). 

Leadership engagement plays a key role in fostering safety culture through visible commitment and 

accountability frameworks. Pharmacy managers and directors who "walk the talk" model transparency, 

accountability, and high standards, encouraging staff adherence to safety protocols. They also ensure 

support systems are available for staff involved in serious errors, addressing the emotional impact and 

maintaining morale (Burgess et al., 2010). 

Psychological safety, which involves trust that one will not be punished or humiliated for speaking up, 

enhances team collaboration and error prevention. Open communication channels and constructive 

feedback mechanisms strengthen the safety culture, making medication safety a shared responsibility across 

all levels of pharmacy personnel (Moureaud et al., 2021). 

Pharmacology technicians are integral to medication safety through their direct involvement in quality 

assurance (QA) programs. These programs encompass multiple strategies where technicians lead or 

participate actively to maintain and improve pharmacy processes (Seston et al., 2019). 

Standard operating procedure (SOP) audits conducted or facilitated by technicians ensure adherence to 

established protocols, identify deviations, and promote corrective actions. Regular auditing helps 

standardize practice and detect early risks before they result in harm. Peer review and cross-check programs, 

often led by skilled technicians, serve as additional safety nets. These programs involve mutual checking 

http://www.diabeticstudies.org/


The Review of DIABETIC STUDIES 
Vol. 21 No. S5 2025 

 

WWW.DIABETICSTUDIES.ORG                                                                                                                    536 

 

of tasks such as medication dispensing and labeling, thereby catching errors that might be missed by an 

individual. Such collaborative review efforts improve accuracy and reinforce collective responsibility for 

safety (Sin et al., 2022). 

Technician-led safety initiatives extend to impact assessments where outcomes of implemented changes are 

monitored and evaluated. These assessments provide evidence of the effectiveness of interventions and 

inform further risk management efforts. The growing involvement of pharmacology technicians in QA 

enhances the overall safety culture and promotes sustainable error prevention practices (Adams et al., 2011). 

Education, Training, and Competency Development 

Competency frameworks form the foundation for ensuring that pharmacy technicians possess the essential 

knowledge, skills, and attitudes needed to maintain medication safety and prevent errors. Multiple 

international bodies have developed competency models tailored for pharmacy technicians, aiming to 

harmonize training and professional practice worldwide (Chamoun et al., 2023). 

The International Pharmaceutical Federation (FIP) has spearheaded efforts to develop a Global Competency 

Framework (GbCF) for pharmacy workforce, including pharmacy technicians. This framework 

encompasses core competencies spanning clinical knowledge, technical skills such as aseptic technique, 

and professional attributes including ethical responsibility and patient-centered care. National frameworks, 

such as those from Australia, Canada, New Zealand, the United Kingdom, and Thailand, have aligned with 

or adapted the FIP framework to suit their specific healthcare contexts, emphasizing safe medication 

handling, patient communication, and adherence to regulatory standards (Suwannaprom et al., 2020). 

Key competency domains typically include pharmaceutical knowledge, patient focus, healthcare system 

awareness, communication skills, and personal development. For pharmacy technicians, competencies in 

aseptic techniques, accurate drug preparation and dispensing, and ethical accountability form critical areas 

to maintain medication safety. Furthermore, soft skills such as critical thinking, adaptability, and 

professionalism are integrated within personal competency domains to support effective practice in 

dynamic healthcare environments (T. C. Koehler et al., 2019). 

Continuous Professional Development is vital for pharmacy technicians to keep pace with evolving 

medication safety protocols, emerging technologies, and clinical guidelines. Innovative educational 

strategies have been increasingly adopted to reinforce training outcomes, particularly through simulation-

based learning and case-based safety training (Garnier et al., 2023). 

Simulation-based training (SBT) provides a realistic, interactive environment where pharmacy technicians 

can practice technical skills, decision-making, and teamwork without risk to patients. High-fidelity 

simulations involving patient scenarios, medication dispensing errors, or crisis management foster deeper 

understanding of safe practices and error prevention. Case-based learning complements this approach by 

facilitating critical reflection on real-world incidents, enhancing risk management competencies (Tremblay, 

2018). 

Certification renewal processes typically require evidence of ongoing education, reinforcing the concept of 

lifelong learning. Structured CPD plans encourage pharmacy technicians to engage in diverse learning 

activities, including workshops, online courses, and interprofessional training, ensuring the maintenance 

and expansion of their competencies to prevent medication errors effectively (Katoue & Ker, 2019). 

Medication safety is inherently a multidisciplinary responsibility that benefits greatly from collaborative 

practice and clear communication among healthcare teams. Training pharmacy technicians in 

interprofessional collaboration is essential to minimize risks and enhance safety outcomes (Fincham et al., 

2025). 
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Understanding and utilizing standardized communication models such as SBAR (Situation-Background-

Assessment-Recommendation) and check-back techniques enable pharmacy technicians to convey critical 

information accurately and efficiently within team settings. These communication tools have been shown 

to reduce errors stemming from miscommunication by standardizing handoff and reporting processes 

(Barnett et al., 2017). 

Pharmacy technicians' active involvement in safety rounds and multidisciplinary discussions fosters a safety 

culture and encourages shared responsibility for error prevention. Participating in these forums allows 

technicians to contribute practical insights from the medication preparation and dispensing perspectives, 

promoting transparency and continuous improvement in safety protocols (Kostoff et al., 2016). 

Evidence from Recent Studies 

Pharmacology technicians play a critical role in reducing medication errors globally through direct 

interventions in medication dispensing and reconciliation processes. Recent studies demonstrate that 

technician-driven checks significantly decrease dispensing errors. For instance, a team-based approach 

involving pharmacy technicians and pharmacists led to up to a 60% reduction in medication discrepancies 

during medication reconciliation, highlighting technicians' effectiveness in preventing errors before 

reaching patients. Technicians' careful review of prescriptions, verifying patient information, and 

identifying potential errors act as a pivotal safety layer in pharmacy operations (Hart et al., 2015). 

Educational programs focused on medication safety principles have shown a positive impact on technicians’ 

competencies and patient safety indicators worldwide. Such training enhances knowledge on medication 

preparation, dispensing accuracy, and error reporting. For example, education initiatives in Saudi Arabia 

aligned with the Vision 2030 framework demonstrated improved knowledge, attitudes, and practices among 

pharmacy technicians, leading to reduced medication errors and better overall safety outcomes. These 

programs also boost technicians’ confidence and motivation to uphold medication safety standards despite 

real-world barriers such as workload and resource constraints (Alshahrani et al., 2025). 

Comparative research across different pharmacy practice settings, community, hospital, and specialized 

care environments reveals varied but consistently positive impacts of pharmacy technician involvement in 

medication safety. In community pharmacies, despite a reported overall dispensing error rate of 

approximately 1.4–1.8%, pharmacist and technician collaboration encourages a culture where errors are 

documented and addressed without blame, fostering continuous quality improvement. Hospital settings 

benefit from technician-assisted medication reconciliation, with studies showing lower clinically significant 

medication history error rates when technicians are involved compared to nursing staff alone. This 

involvement reduces prescription and over-the-counter medication errors by more than half and increases 

the accuracy of medication histories, enhancing patient safety during hospital admissions and transitions of 

care (Al-Arifi, 2014). 

Workflow and policy redesigns, such as implementing barcode medication administration and automated 

dispensing systems that technicians help manage, have further reduced error trends in these settings by 

ensuring accuracy in medication dispensing and administration. Such systems assist technicians in cross-

checking medications against patient profiles, preventing mismatches and adverse drug events (Williams et 

al., 2025). 

Future Perspectives 

The landscape of pharmacology technicians' roles is evolving significantly with the advent of precision 

medicine, which tailors healthcare based on genetic, environmental, and lifestyle factors unique to each 

patient. Traditionally, pharmacists have been the primary professionals engaged in pharmacogenomics and 

individualized therapeutic drug monitoring. However, the growing complexity and volume of precision 

medicine applications present a unique opportunity to expand the clinical responsibilities of pharmacy 

technicians. These expanded roles could include assisting in the collection, documentation, and preliminary 
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interpretation of patient genetic data, helping in drug selection and dosing adjustments under pharmacist 

supervision, and supporting pharmacogenomic testing logistics. Leveraging technicians in these capacities 

can optimize workflow efficiency, reduce medication errors, and enhance patient outcomes by facilitating 

more personalized medication management. The integration of technicians into precision medicine aligns 

with the broader trend of utilizing their skillsets to support advanced clinical activities that were previously 

underutilized, contributing to safer and more effective pharmacotherapy delivery (Et.al, 2023). 

Telepharmacy continues to expand as a critical service model, particularly in underserved rural or remote 

populations, bringing pharmacy services closer to patients while overcoming geographic barriers. 

Pharmacy technicians have emerged as pivotal players in telepharmacy operations, often serving as the 

primary onsite personnel in remote pharmacy settings. Their responsibilities in telepharmacy have grown 

to include conducting patient interactions, managing prescription processing, handling inventory, and 

facilitating real-time pharmacist consultations via secure communication platforms. This increased 

autonomy demands highly trained, responsible technicians capable of performing with minimal 

supervision, thus playing an essential role in ensuring medication safety across telepharmacy networks. 

Looking forward, the role of technicians in telepharmacy is expected to deepen, supported by ongoing 

advancements in remote dispensing technologies, regulatory support for expanded technician duties, and 

the rising demand for accessible pharmacy care. Their contribution not only improves patient adherence 

and outcomes but also allows pharmacists to focus on clinical decision-making and direct patient care 

(Hursman et al., 2024). 

Artificial intelligence (AI) is poised to transform pharmacy practice by providing data-driven decision 

support systems that enhance medication safety and clinical efficacy. AI applications that analyze large 

datasets can assist with error detection, drug interaction alerts, dose optimization, and patient counseling 

enhancements. For pharmacy technicians, this shift introduces the necessity of adapting to AI-augmented 

workflows, which requires comprehensive training on integrating AI tools effectively and safely within 

their daily tasks. Future technician training programs will need to encompass digital competencies, 

including understanding AI functionalities, recognizing limitations, and maintaining data privacy and 

security in clinical environments. Furthermore, AI can facilitate interactive, simulated learning 

environments to build technicians' diagnostic and operational skills outside traditional training settings. 

Embracing AI not only augments the technical precision of pharmacy operations but also fosters a 

workforce better prepared for the evolving demands of medication safety and risk mitigation (Chalasani et 

al., 2023). 

Conclusion 

Pharmacology technicians hold a pivotal role in advancing medication safety by serving as critical 

checkpoints throughout the medication use process. Their contributions in prescription verification, 

dispensing accuracy, labeling, and pharmacovigilance significantly reduce medication errors and enhance 

patient safety. The integration of advanced technologies such as automation, electronic prescribing, barcode 

medication administration, and artificial intelligence further augments their capacity to prevent errors and 

optimize medication management. 

Effective risk management strategies supported by pharmacy technicians, including failure mode and 

effects analysis, root cause analysis, and a blame-free reporting culture are essential to fostering continuous 

quality improvement in healthcare settings. Competency-based education, continuous professional 

development, and interprofessional collaboration training equip technicians with the necessary skills to 

meet expanding clinical responsibilities in an evolving healthcare landscape. 

Emerging roles in precision medicine, telepharmacy, and AI-powered decision support systems highlight 

the potential for pharmacy technicians to contribute more broadly to personalized and remote healthcare 

delivery. However, global standardization of technician practice, through policy reforms and harmonized 
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education and certification, is crucial to fully harness their capabilities in medication safety and risk 

management. 

Overall, empowering pharmacology technicians through structured training, technology integration, and 

supportive organizational cultures can substantially mitigate medication errors, improve patient outcomes, 

and enhance the resilience of healthcare systems worldwide. 
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