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Abstract:

Background: Technological innovations have become increasingly essential in healthcare, with a
significant focus on improving drug safety. However, challenges persist in areas such as adverse drug
reactions (ADRs), drug interactions, medication errors, drug misuse, and counterfeit medications.
Furthermore, antimicrobial resistance (AMR) and the global rise of drug abuse and misuse require targeted
solutions. While technology plays a pivotal role in mitigating these issues, various barriers remain to the
adoption and integration of technological solutions in healthcare settings, especially in drug safety and
pharmacovigilance.

Aim: This review aims to explore the challenges associated with integrating technology into drug safety,
focusing on pharmacovigilance, medication error detection, drug misuse prevention, and antimicrobial
stewardship. It also evaluates the barriers to adopting technological solutions in drug safety management
and drug development.

Methods: The review synthesizes current research on the role of technology in addressing drug-related
challenges, including the use of electronic health records (EHRs), mobile health applications, machine
learning, blockchain, decision-support systems, and prescription drug monitoring programs (PDMPs). It
evaluates the benefits, limitations, and challenges of these technologies, particularly in drug safety and
pharmacovigilance.

Results: The review highlights the potential of technology in reducing medication errors, preventing drug
misuse, improving pharmacovigilance, and combating antimicrobial resistance. However, significant
barriers to implementation include data integration issues, lack of expertise, privacy concerns,
interoperability, and resource constraints. The review also discusses challenges in drug development,
including data management, regulatory hurdles, and computational limitations.

Conclusion: Despite the promise of technological solutions in improving drug safety, addressing the
challenges of data quality, integration, system interoperability, and privacy is critical for realizing their full
potential. Collaborative efforts, regulatory alignment, and further investment in infrastructure and research
are essential for overcoming these barriers.
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Introduction:

In recent years, technological innovations have become crucial to healthcare, giving great potential
to better patient outcomes, lower healthcare expenses, and improve the overall quality of care. A
noteworthy application of technology lies in minimizing drug-related difficulties [1-22]. These issues
comprise adverse drug reactions, drug interactions, medication errors, and non-adherence to prescribed
regimens. Moreover, technology has emerged as a significant instrument in combating the global rise of
drug abuse and misuse, including the inappropriate intake of prescription medications, opioids, and
controlled substances, which has substantially increased drug-related mortality and hospitalizations.
Advanced technologies enable healthcare providers to monitor and track medication use, contributing in
the early detection and prevention of drug misuse. Additionally, counterfeit and substandard medications
pose a significant health risk, particularly in low- and middle-income countries, by contributing to
ineffective treatment and adverse health outcomes. Technological improvements in tracking and tracing
pharmaceuticals ensure the authenticity and safety of treatments. Another pressing concern is
antimicrobial resistance, a public health crisis anticipated to result in millions of deaths globally in the
coming years. Technology facilitates antimicrobial stewardship by monitoring usage patterns, identifying
resistance trends, and optimizing stewardship programs to enhance their efficacy.

Despite these advancements, numerous challenges hinder the adoption and integration of
technology in healthcare. These constraints include limited resource allocation, data integration problems,
insufficient expertise, interoperability issues, privacy concerns, and constrained scalability. Other
impediments include opposition to change, inadequate proof of efficacy, limited standardization, legal and
regulatory limits, and lack of collaboration among stakeholders [1-22]. Pharmacovigilance, the science
dedicated to monitoring, analyzing, and preventing hazardous drug effects, gains tremendously from
technology. Automated systems streamline the collection, processing, and analysis of adverse drug reaction
(ADR) reports, leveraging tools such as electronic health records (EHRs), social media platforms, and
mobile health applications. Machine learning algorithms analyze these data sources to identify safety
concerns and emerging trends. Blockchain technology further enhances data integrity, security,
transparency, and collaboration among stakeholders [1, 2]. The accurate reporting of ADRs is pivotal to
effective pharmacovigilance; however, underreporting remains a significant issue. Technological solutions,
including user-friendly reporting tools for healthcare providers and mobile applications enabling patients
to report ADRs directly to regulatory authorities, address this gap. Additionally, natural language processing
(NLP) technology facilitates the extraction and analysis of ADRs from unstructured data, such as social
media, thus broadening the scope of pharmacovigilance [1, 2].

Medication Errors:

Medication errors are a major contributor to morbidity and mortality in healthcare. Technological
interventions can significantly reduce their occurrence through the deployment of decision-support tools
such as computerized physician order entry (CPOE) systems, clinical decision support systems (CDSS), and
barcode medication administration (BCMA) systems. These tools alert healthcare providers to potential
risks, including drug interactions, incorrect dosages, and other errors, thereby enhancing patient safety.
Furthermore, technology facilitates the reporting of medication errors, enabling providers to analyze errors
systematically and implement measures to prevent recurrence [1, 2].

Drug-Related Problems (DRPs): Drug-related problems (DRPs), including medication non-adherence,
drug interactions, and adverse drug reactions, present a persistent challenge in healthcare. Technology
offers solutions by integrating decision-support tools such as CDSS and medication reconciliation systems
to assist healthcare providers in identifying and addressing DRPs. Monitoring and tracking patient
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medication through advanced technologies enable early detection and prevention, further contributing to
improved patient outcomes [1, 2].

Drug Abuse and Misuse: The global rise in drug abuse and misuse necessitates robust technological
interventions. Tools such as prescription drug monitoring programs (PDMPs) equip healthcare providers
with the means to monitor and track the prescribing and usage of controlled substances effectively.
Additionally, mobile health applications empower patients by offering medication tracking features and
alerts to ensure adherence to prescribed schedules, thus helping to mitigate misuse [1, 2].

Counterfeit and Substandard Medications: The prevalence of counterfeit and substandard medications,
particularly in low- and middle-income countries, poses significant risks to patient health and safety.
Technological innovations, such as blockchain, provide tamper-proof records of the medication supply
chain, ensuring authenticity and safety. Mobile health applications also enable patients to verify medication
authenticity, further reinforcing trust in the healthcare system [1, 2].

Antimicrobial Stewardship: Antimicrobial stewardship, aimed at optimizing the use of antibiotics and
other antimicrobials to combat resistance, is critical for public health. Technologies such as CDSS provide
healthcare providers with evidence-based guidance on the appropriate use of antimicrobials. Moreover,
electronic antimicrobial stewardship tools facilitate the monitoring, analysis, and feedback of antimicrobial
usage data, thereby enhancing the efficacy of stewardship programs and reducing the risk of resistance
development [1, 2].

Technology for Drug Safety: Challenges

The integration of technology into drug safety and development has transformed the
pharmaceutical landscape, enabling significant advancements. However, it also presents various challenges,
particularly in drug development, that must be addressed to maximize its potential. These challenges are
categorized below [1-31]:

Technology for Drug Development: Challenges

Data Management: The immense volume of data generated during drug development demands
sophisticated tools and expertise for effective organization and analysis. Managing this "big data" is critical
for meaningful insights.

Computational Power: Data-driven drug development requires high-performance computing for
simulations and analysis, often creating bottlenecks due to limited computational resources.

Complexity of Biology: Biological systems are intricate, and simulating molecular interactions with cells
and tissues demands advanced computational models, which may struggle to capture such complexity
accurately.

Integration with Experimental Data: While computational approaches offer valuable predictions, these
insights require validation through experimental data. Merging these disparate datasets with varying
formats and analysis methods is challenging.

Regulatory Hurdles: The stringent regulatory environment for drug approval often complicates the
adoption of innovative technologies, requiring compliance while maintaining efficiency.

Predictive Accuracy: Limited data quality and computational model constraints hinder accurate
prediction of drug efficacy and side effects. Enhancing predictive models requires continual refinement and
validation.

Interdisciplinary Collaboration: Successful drug development relies on collaboration across biology,
chemistry, and data science. Bridging the jargon and cultural gaps between disciplines is essential for
productive teamwork.

Data Privacy and Security: Safeguarding sensitive patient data, such as genetic information, is paramount.
Breaches can erode trust and pose significant ethical and legal challenges.
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Cost: While technology can reduce long-term costs, initial investments in infrastructure, tools, and skilled
personnel are substantial, posing financial challenges for many organizations.

Ethical Considerations: Issues such as the reliance on animal models and the unintended consequences
of new drugs necessitate ethical scrutiny. Technology can alleviate some concerns but also introduces new
ethical dilemmas.

Reproducibility: Reproducibility of results is vital but increasingly challenging due to the complexity of
technological methods. Standardization and thorough documentation are essential to address this issue.

Bias: Algorithmic or data selection bias can distort results, requiring diverse datasets and transparent
methodologies to mitigate its effects.

Accessibility: Researchers in resource-limited settings often face barriers to accessing advanced
technology. Investment in global infrastructure and training is needed to address disparities.

Time Constraints: Balancing the need for accuracy and thoroughness with time-sensitive drug
development demands efficient workflows and decision-making.

Integration with Clinical Trials: Incorporating technology into clinical trials necessitates collaboration
among researchers, clinicians, and patients. Coordination is crucial for effective integration. Technology has
immense potential to revolutionize drug development by enhancing accuracy, efficiency, and innovation.
However, addressing challenges such as data management, regulatory compliance, computational
limitations, and ethical considerations is critical. Through interdisciplinary collaboration, innovation, and
continuous investment in infrastructure and research, the full potential of technology in drug safety and
development can be realized.

Technology for Pharmacovigilance and Adverse Drug Reactions (ADRs) Reporting: Challenges

Pharmacovigilance involves detecting, assessing, and preventing adverse drug reactions (ADRs) to
ensure drug safety. Technology offers significant advancements in automating ADR reporting and data
analysis, yet several challenges remain:

Data Quality: Ensuring ADR data is accurate, complete, and reliable is vital. Inconsistencies in reporting
methods can lead to errors and reduce the effectiveness of pharmacovigilance systems.

System Integration: Seamless integration of pharmacovigilance systems with electronic health records
(EHRs), clinical trial databases, and regulatory systems is often hindered by variations in data formats and
analysis techniques.

Signal Detection: Identifying signals of potential ADRs is difficult due to a low signal-to-noise ratio and
confounding factors that obscure specific drug-event relationships.

Data Privacy and Security: Safeguarding sensitive patient data from breaches is essential to maintain
public trust and protect patient confidentiality.

Regulatory Compliance: Adherence to global regulatory standards, such as ICH guidelines, is critical when
automating ADR reporting to avoid legal and operational challenges.

Data Interpretation: Analyzing complex and extensive datasets to extract meaningful patterns and trends
requires advanced expertise, which can be resource-intensive.

Capacity Building: Resource-limited settings face challenges in building the infrastructure, providing
training, and ensuring technical support for effective pharmacovigilance systems.

Bias and Noise Reduction: Bias in algorithms and noisy data can compromise signal detection accuracy,
necessitating robust validation and unbiased data processing techniques.

Lack of Standardization: Inconsistent ADR reporting practices hinder data comparability. Standardizing
terminology, coding, and procedures is crucial for reliable pharmacovigilance.

Cultural Barriers: Cultural reluctance to report adverse events in certain regions leads to underreporting,
requiring targeted awareness programs and policy adjustments.

Resource Constraints: The cost of implementing and maintaining advanced pharmacovigilance
technologies can limit adoption, particularly in underfunded healthcare systems.
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Misuse of Technology: Inappropriate application of technology can result in false or misleading ADR data.
Vigilant monitoring and proper training are necessary to prevent misuse.

Transparency Issues: A lack of transparency in reporting algorithms and processes undermines
confidence. Transparent, auditable systems are needed to bolster trust.

User Experience: Poorly designed interfaces can deter healthcare professionals from reporting ADRs.
User-friendly platforms are critical to encourage reporting.

Interoperability: Disparate systems with non-compatible formats impede effective data exchange and
analysis, necessitating standardized and interoperable frameworks.

Data Analytics Expertise: A shortage of skilled data analysts limits the ability to derive actionable insights
from pharmacovigilance systems.

Real-Time Reporting: Implementing real-time ADR reporting systems is challenging due to the need for
automated, continuous data capture and processing capabilities.

Data Volume: Managing the large volume of ADR reports and extracting significant findings require high-
capacity computing and efficient processing algorithms.

Ethical Considerations: Issues around patient data privacy, ownership, and sharing must be addressed to
uphold ethical standards in technology-driven pharmacovigilance. Technology significantly enhances
pharmacovigilance and ADR reporting by improving detection, automation, and analysis processes.
However, addressing the challenges requires sustained investments in research and development,
collaboration between stakeholders, and stringent adherence to ethical, regulatory, and operational
standards. Achieving these objectives will ultimately advance patient safety and public trust in
pharmacovigilance systems.

Challenges in Leveraging Technology for Medication Error Detection and Reporting

The application of technology to detect, prevent, and report medication errors holds significant
promise for enhancing patient safety. However, it faces numerous challenges that must be meticulously
addressed:

Complexity of Medication Processes: The multifaceted nature of medication workflows, from prescribing
to dispensing and administration, necessitates that technological interventions comprehensively address
each stage to ensure error minimization.

System Integration: Effective implementation requires seamless integration with existing electronic
health records (EHRs) and medication ordering systems. This is complicated by disparities in data formats
and communication protocols across platforms.

Data Quality Issues: Reliable detection and prevention mechanisms depend on accurate and complete
data, but inconsistencies and errors in data entry can compromise these efforts.

User Acceptance: Adoption by healthcare professionals and patients is vital. Resistance can arise if systems
are perceived as cumbersome, unintuitive, or burdensome.

Alert Fatigue: Frequent or irrelevant alerts may desensitize users, undermining the system's effectiveness
and potentially increasing the risk of errors.

Financial Constraints: The high costs associated with deploying and maintaining such technologies can
be prohibitive, particularly in resource-constrained settings.

Privacy and Security Concerns: Ensuring the confidentiality and security of sensitive patient information
while adhering to stringent regulatory requirements is a critical challenge.

Algorithmic Bias and Variability: The potential for algorithms to introduce bias or misinterpret data
underscores the need for rigorous validation to distinguish genuine errors from irrelevant noise.
Overdependence on Technology: Excessive reliance on automated systems may lead to complacency
among healthcare professionals, diminishing essential human oversight.

Data Standardization Deficits: Variability in terminologies and classifications across healthcare systems
hampers the standardization necessary for accurate error detection and reporting.

Interoperability Challenges: Effective data sharing and analysis require interoperable systems, yet
technical incompatibilities often obstruct this goal.
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Staff Training Requirements: Comprehensive training is essential to ensure proficient use of these
technologies. However, time and resource constraints can hinder training efforts.

Patient Engagement: Active patient involvement is crucial but may be hindered by perceptions of
technology as intrusive or overly complex.

Ethical Implications: The deployment of such technologies must address ethical concerns, including
patient privacy, data ownership, and equitable access.

Regulatory Compliance: Adhering to regulatory standards for patient safety and data protection remains
a pivotal challenge in the adoption of these technologies.

Limited Access in Underserved Areas: Resource-limited and rural settings often face infrastructural
constraints, impeding the adoption of advanced technological solutions.

Variability in Practices: Differences in medication procedures across healthcare settings complicate the
development of universally applicable technological solutions.

Resistance to Change: Healthcare professionals may resist adopting new technologies due to disruptions
to established workflows or perceived additional burdens.

Reliance on Outdated Data: Systems dependent on historical data may fail to adapt to recent changes in
medication practices or regulatory frameworks.

Continuous Evolution: The dynamic nature of medication practices necessitates regular updates and
iterative improvements to ensure technology remains relevant and effective.

Language Barriers: Multilingual healthcare environments require technologies capable of accommodating
diverse linguistic needs to ensure equitable access and usability.

In summary, while technology offers transformative potential in mitigating medication errors and
enhancing reporting mechanisms, addressing these multifaceted challenges is imperative. Healthcare
systems must prioritize resource allocation, foster stakeholder collaboration, and implement iterative
improvements to optimize the utility of such technologies in safeguarding patient outcomes.

The use of technology to address drug-related problems (DRPs) and therapy-related problems
presents significant opportunities but also faces numerous challenges that must be addressed for optimal
implementation. Similarly, technology’s role in drug abuse and misuse detection, prevention, and
management is fraught with its own set of complexities. Below is a synthesized overview of the challenges
in both areas:

Key Challenges in Managing DRPs and Therapy-Related Problems Using Technology

Data Integration: Integrating disparate data sources like electronic health records (EHRs), pharmacy
systems, and patient-generated data is complex due to varied formats and inconsistent data quality.

Privacy and Security: Strict regulations on patient health necessitate robust compliance measures to
protect sensitive information.

User Adoption: Resistance from healthcare providers, often due to workflow disruptions or increased
workload, hinders the effective use of new technologies.

Data Analytics: Advanced analytics are required to process large datasets; however, many healthcare
organizations lack the expertise and resources.

Interoperability: Ensuring seamless communication between different systems remains challenging due
to varying standards and vendor-specific technologies.

Technical Infrastructure: Resource-limited organizations may struggle with the robust infrastructure
needed for reliable and secure operations.

Standardization: The absence of universal data formats complicates system interoperability and data
sharing.

Quality Assurance: Maintaining high standards and avoiding errors becomes difficult with frequent
system updates.
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Cost: Implementation and maintenance costs pose barriers, particularly for smaller organizations.

Legal and Regulatory Compliance: Navigating diverse regulations, especially across jurisdictions,
requires significant effort.

Training and Education: Effective use of technology demands continuous training for users with varying
levels of digital literacy.

Patient Engagement: Encouraging patient participation, particularly among those with limited digital
access, remains a significant challenge.

Data Quality: Ensuring consistent and accurate data entry across multiple sources is essential yet
challenging.

Scalability: Technology must adapt to fluctuating patient volumes and evolving workflows.

Integration with Existing Systems: Seamless integration with existing workflows and platforms is
necessary to avoid redundancy or inefficiencies.

Challenges in Drug Abuse and Misuse Detection, Prevention, and Management Using Technology

Data Privacy and Security: Protecting sensitive data while adhering to regulatory frameworks is critical
but complicated.

Accuracy and Reliability: Ensuring that algorithms minimize false positives and negatives is vital for
effective interventions.

Integration with Healthcare Systems: Effective use requires compatibility with existing healthcare
technologies like EHRs.

User Adoption: Adoption is hindered by concerns over added workload or insufficient user-friendliness.
Cost: High costs of development and implementation challenge resource-constrained settings.

Technical Infrastructure: Reliable infrastructure is essential but often inaccessible in underserved
regions.

Patient Engagement: Limited digital literacy or reluctance to share health information poses barriers to
adoption.

Legal and Ethical Issues: Addressing liability, intellectual property, and ethical concerns such as consent
and autonomy is imperative.

Data Analytics: Organizations need robust analytics to derive actionable insights from large data volumes.
Standardization: Variability in standards hampers interoperability and consistency.

Stigma and Discrimination: Avoiding bias in technology solutions requires careful design to prevent
reinforcing stereotypes.

Cultural and Linguistic Diversity: Designing solutions that cater to diverse populations is challenging.
Limited Interoperability: Integration across platforms and technologies remains insufficiently addressed.

Bias in Algorithms: Machine learning models must be unbiased to avoid marginalizing specific
populations.

Access Disparities: Bridging gaps in technology access for socioeconomically disadvantaged populations
is critical.

Lack of Evidence-Based Solutions: Many technologies lack rigorous validation for effectiveness in
combating drug misuse.
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Training and Support: Continuous training for healthcare providers and users is necessary but resource-
intensive.

Sustainability: Maintaining technological solutions over time requires consistent funding and technical
support.

Challenges in Technology for Counterfeit and Substandard Medications

Absence of Universal Regulations: The global landscape lacks standardized regulations for identifying
and addressing counterfeit and substandard medications. Individual nations follow distinct guidelines,
resulting in inconsistencies that hinder a cohesive and systematic global approach.

Challenges in Supply Chain Traceability: Tracking medication distribution across complex supply chains
remains arduous. Technologies such as radio-frequency identification (RFID) and blockchain, while
promising, are often cost-prohibitive and lack widespread adoption.

Resource Constraints in Regulatory Oversight: Regulatory bodies frequently operate with limited
resources, restricting their capacity to monitor and detect counterfeit or substandard drugs effectively. This
deficiency creates opportunities for illegal activities to persist.

Delayed Technological Integration: Pharmaceutical companies and regulators often exhibit reluctance in
embracing advanced technologies, such as blockchain and artificial intelligence. This slow uptake
perpetuates reliance on obsolete systems, impeding innovation.

High Implementation Costs: The financial burden of adopting technology solutions for counterfeit and
substandard medication detection is significant, particularly for smaller enterprises and regulatory
agencies. Limited immediate returns on investment further deter adoption.

Data Privacy and Security Concerns: Employing technology to trace medications raises issues regarding
the protection of sensitive patient data, necessitating robust security measures to prevent unauthorized
access.

Insufficient Technical Expertise: A lack of technical proficiency among regulatory agencies and
pharmaceutical entities hampers the effective implementation and maintenance of advanced solutions,
often necessitating costly reliance on third-party vendors.

Deficiency in Global Collaboration: Addressing counterfeit and substandard medications requires
coordinated international efforts. However, inadequate cross-border collaboration complicates the
establishment of unified strategies.

Cultural and Linguistic Barriers: Technological solutions must account for diverse cultural and linguistic
contexts. Complex interfaces or culturally insensitive designs can limit their usability and effectiveness.

Interoperability Challenges: The lack of compatibility among technological systems in healthcare, such
as electronic health records, complicates the integration of solutions aimed at detecting counterfeit and
substandard medications.

Non-Standardized Data Formats: Variability in data structures and formats across systems impedes
information sharing and collaboration among healthcare entities.

Awareness Deficits: A lack of awareness among healthcare providers, patients, and regulators about the
risks posed by counterfeit medications and available technological solutions limits their effective
utilization.

Supply Chain Complexity: The multifaceted nature of pharmaceutical supply chains, involving multiple
stakeholders, complicates efforts to monitor and identify counterfeit products.

Insufficient Validation of Technologies: Many tools designed to detect counterfeit medications lack
rigorous evaluation, raising questions about their reliability and effectiveness.
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Scalability Constraints: While some technological solutions perform well in pilot settings, scaling them to
larger populations or diverse geographic areas remains a considerable challenge.

Adaptation to Emerging Counterfeiting Techniques: Advances in counterfeit drug production
necessitate continuous updates and innovations in detection technologies to remain effective.

Technological Accessibility Issues: Limited access to digital infrastructure and the internet in certain
regions poses a significant barrier to the deployment of detection technologies.

Inadequate Data Analysis Capacity: Effective prevention efforts rely on robust data collection and
analysis, yet many organizations lack the resources or expertise to manage and interpret such data.

Regulatory and Legal Challenges: Legal frameworks, such as intellectual property rights and data privacy
laws, may hinder the adoption of innovative solutions, creating regulatory bottlenecks.

Stakeholder Collaboration Barriers: Tackling counterfeit and substandard medications necessitates
partnerships among diverse stakeholders. Building trust and fostering collaboration can be difficult,
especially in regions with historical challenges related to corruption or mistrust.

Conclusion:

In conclusion, the integration of technology into drug safety offers immense potential to enhance
the identification, monitoring, and prevention of drug-related issues such as adverse drug reactions (ADRs),
medication errors, drug misuse, and antimicrobial resistance (AMR). The advancements in electronic health
records (EHRs), mobile health applications, artificial intelligence (Al), machine learning, blockchain, and
prescription drug monitoring programs (PDMPs) demonstrate significant promise in improving the
pharmacovigilance landscape. These technologies provide innovative solutions for real-time data analysis,
early detection of adverse events, and monitoring of medication adherence, which are critical to ensuring
patient safety. However, despite the promising benefits, several barriers hinder the widespread
implementation and adoption of these technological solutions. One of the most significant challenges is data
integration and interoperability. Different healthcare systems often use incompatible formats, which
complicates the seamless exchange of information across platforms. This lack of standardization impedes
the efficient use of technologies such as Al and machine learning in drug safety management. Additionally,
privacy concerns surrounding patient data and the ethical implications of using sensitive health
information in technology-driven solutions require careful consideration and robust regulatory
frameworks. Another obstacle is the lack of expertise among healthcare professionals in utilizing advanced
technological tools, which can lead to underutilization or misapplication of available resources.
Furthermore, the cost of implementing these technologies, especially in resource-constrained healthcare
systems, poses a significant barrier to their widespread adoption. The complexity and regulatory challenges
associated with incorporating these technologies into drug development processes also present additional
hurdles. Regulatory bodies must adapt and establish guidelines that allow for the safe and efficient use of
emerging technologies in drug safety and development. To fully realize the potential of technology in drug
safety, collaborative efforts across multiple stakeholders—including healthcare providers, policymakers,
technology developers, and regulatory agencies—are necessary. These stakeholders must work together to
address the challenges of data integration, system interoperability, and privacy concerns, while also
fostering education and training to ensure that healthcare professionals are equipped to use these tools
effectively. By doing so, the healthcare sector can unlock the full benefits of technological innovation to
enhance drug safety and improve patient outcomes.
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