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Abstract 

E-pharmacies have emerged as innovative platforms, transforming the pharmaceutical landscape through digital 
technologies that enhance access to medications and improve adherence rates. By employing tools such as Artificial 
Intelligence (AI), blockchain, and telepharmacy, these platforms address key logistical and geographical barriers. However, 
despite their growing relevance, e-pharmacies continue to face significant challenges, including fragmented regulatory 
frameworks, data privacy concerns, and disparities in digital literacy. This review aims to provide a comprehensive evaluation 
of their role in healthcare delivery, analyzing their benefits and limitations while identifying opportunities for future 
advancements. 
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Introduction 

The integration of e-pharmacies into healthcare systems marks a pivotal step 

in the ongoing digital transformation of healthcare services globally. Recent 

advancements in technologies such as AI, blockchain, and telepharmacy have 

significantly enhanced access to pharmaceutical services, addressing longstanding 
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challenges related to medication accessibility and adherence (Gopal et al., 2019; 

Furtner et al., 2022). The critical importance of e-pharmacies became even more 

apparent during the COVID-19 pandemic, as they ensured uninterrupted access to 

essential medications amidst widespread lockdowns and logistical disruptions (Seo 

et al., 2023). 

These platforms are particularly beneficial for underserved populations, where 

traditional pharmacy infrastructure remains insufficient (Miozza et al., 2024). 

Nonetheless, the adoption and integration of e-pharmacies are hampered by various 

challenges, including regulatory inconsistencies, cybersecurity risks, and 

inequalities in digital literacy and access (Ullagaddi., 2024; iu et al., 2024). 

This review provides a detailed analysis of the transformative impact of e-

pharmacies on healthcare systems, highlighting their contributions to improving 

accessibility and adherence, the challenges encountered, and potential future 

developments. 

Enhancing accessibility 

Overcoming geographical and logistical barriers: E-pharmacies have been instrumental in 

mitigating geographical and logistical barriers to accessing medications. These 

platforms allow patients to conveniently order medications online and have them 

delivered to their homes, significantly reducing the need for physical travel, 

particularly in remote and underserved areas (Alhur., 2024). Furthermore, 

telepharmacy services enhance accessibility by providing remote consultations, 

allowing patients to receive pharmaceutical care without visiting healthcare 

facilities physically (Viegas et al., 2022). 
During the COVID-19 pandemic, e-pharmacies played a critical role in ensuring 

medication availability, even amidst global disruptions to supply chains (Seo et 

al., 2023). Blockchain technology has also contributed significantly by ensuring 

the authenticity of medications and reducing the prevalence of counterfeit drugs in 

the supply chain (Ricciardi et al., 2019). For instance, a study conducted by 

Harbin Pharmaceutical Group demonstrated that integrating blockchain into 

pharmaceutical logistics significantly improved operational efficiency and 

medication access in underserved regions (Alhur., 2023). 

Improving medication adherence 
Medication adherence is a crucial determinant of treatment outcomes. E-

pharmacies have made remarkable progress in addressing this issue through features 

such as automated reminders, refill notifications, and personalized medication 

plans, all of which have been shown to improve adherence rates among patients 

(Alhur., 2023). 

AI-driven analytics play a pivotal role in identifying patients at risk of 

non-adherence, enabling targeted interventions and personalized support strategies 

(Klimanov et al., 2021). Additionally, telepharmacy services complement these 

efforts by providing real-time counseling and educational resources, empowering 

patients to better manage their medications (Alhur et al., 2024). Research 

indicates that patients utilizing telepharmacy services report higher satisfaction 

levels and improved adherence, primarily due to the convenience and personalized 

care these platforms provide (Alhur et al., 2023). Moreover, integrating e-

pharmacies with Electronic Health Records (EHRs) facilitates seamless care 

coordination, further addressing gaps in medication adherence (Viegas et al., 

2022). 

Challenges 

Despite their numerous advantages, e-pharmacies face several challenges that 

hinder their widespread adoption. Regulatory inconsistencies across regions remain 

a significant hurdle, as providers must navigate varying legal requirements that 

complicate their operations (Miozza et al., 2024). Data privacy and cybersecurity 

concerns are equally pressing, with patients demanding robust measures to safeguard 

their sensitive health information (Ullagaddi., 2024). 
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The digital divide, particularly among elderly populations and those in low-

income regions, exacerbates disparities in access to e-pharmacy services. Moreover, 

the risk of counterfeit medications entering digital supply chains underscores the 

need for stringent quality assurance mechanisms (Ricciardi et al., 2019). 

Addressing these challenges necessitates collaborative efforts involving 

policymakers, healthcare providers, and technology developers. 

Future opportunities 

Emerging technologies present significant opportunities for e-pharmacies to 

overcome existing barriers and enhance their capabilities. Blockchain can enhance 

supply chain transparency and medication traceability, ensuring both authenticity 

and safety. Similarly, AI and the Internet of Things (IoT) can optimize inventory 

management, predict patient needs, and enable personalized care delivery (Ricciardi 

et al., 2019). 

Integrating e-pharmacies with telemedicine platforms and broader digital 

health ecosystems could establish seamless healthcare delivery models, improving 

patient engagement and outcomes (Alhur et al., 2023). Additionally, collaborations 

with educational institutions could foster digital literacy, empowering both 

patients and healthcare professionals to utilize these platforms effectively 

(Ricciardi et al., 2019). 

Discussion 

E-pharmacies exemplify the potential of digital health innovations in 

addressing medication accessibility and adherence. Their success, however, hinges 

on a comprehensive approach that integrates technological advancements with 

ethical, regulatory, and social considerations. 

Regulatory standardization 

Harmonizing regulations across regions is critical for the global adoption of 

e-pharmacies. Policymakers must balance fostering innovation with ensuring patient 

safety by addressing issues such as counterfeit medications and data security 

(Alhur et al., 2023; Alhur., 2023; Klimanov et al., 2021; Alhur et al., 2024) . 

Technological advancements 

AI, blockchain, and IoT offer immense potential to enhance e-pharmacy 

operations. For example, AI-driven predictive analytics can identify adherence 

risks, while blockchain ensures supply chain integrity. Telepharmacy services, 

supported by IoT, enable real-time monitoring and counseling, further enhancing 

patient engagement (Alhur., 2024). 

Addressing digital inequities 

Bridging the digital divide is essential for equitable adoption of e-

pharmacies. Initiatives to improve digital literacy, such as training programs and 

subsidies for digital devices, can enhance access for underserved populations 

(Ullagaddi., 2024). User-friendly platform designs with multilingual support can 

further mitigate barriers related to digital literacy. 

Public health impact 

E-pharmacies have the potential to significantly improve public health 

outcomes by enhancing access to essential medications and fostering adherence. 

Their integration with public health initiatives could lead to more efficient and 

equitable healthcare systems (Alhur et al., 2024). 

Conclusions 
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E-pharmacies represent a transformative shift in pharmaceutical care, 

addressing critical challenges in medication accessibility and adherence. By 

overcoming regulatory, technological, and ethical challenges, they hold the 

potential to play a central role in creating equitable and efficient healthcare 

systems. Future research should prioritize the development of standardized 

frameworks, foster technological innovation, and ensure equitable access to e-

pharmacy services. 
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