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ABSTRACT: This Article aims to explore the 

integration of technology and automation in 

healthcare, focusing on pharmacy automation and 

telepharmacy. The primary objectives include 

minimizing medication errors, enhancing patient 

care, and achieving desired therapeutic outcomes. 

The study highlights how pharmaceutical 

automation is revolutionising healthcare. It presents 

the idea of telepharmacy, which uses technology to 

provide chemist services remotely. This is especially 

helpful in remote or difficult areas. We talk about 

the integration of barcoding systems, the use of 

popular pharmacy management software, and the 

implementation of pharmacy management software. 

In order to improve productivity and lower errors in 

pharmacy and telepharmacy settings, the study 

explores the importance of automated packaging 

systems, robotic medicine dispensing systems, and 

automated pharmaceutical dispensing 

equipment.Highlighted findings include the 

potential to reduce dispensing errors by 95% and 

target potential adverse drug events (ADEs) by 97% 

through the implementation of barcoding 

technology. Pharmacy automation, including 

automated dispensing machines, significantly 

decreases the occurrence of prevented dispensing 

incidents. Robotic medication dispensing systems 

not only automate routine tasks but also offer 

scalability and seamless integration with 

telepharmacy platforms, contributing to faster 

prescription fulfilment and reduced waiting times.In 

conclusion, the integration of technology in 

pharmacy, particularly through automation and 

telepharmacy, transforms healthcare delivery. 

Pharmacy automation emerges as a superhero, 

offering accurate and efficient medication 

dispensing. The study concludes that these 

technologies not only minimize errors but also 

address various challenges in the healthcare system. 

The seamless integration of automation technologies 

with telepharmacy extends healthcare services to 

underserved areas, improves patient outcomes, and 

facilitates remote pharmacist-patient interactions. 

Overall, this integration sets the stage for a more 

efficient, accessible, and patient-centric future in 

healthcare. 

 

KEYWORDS: Increased Accuracy, Reduced 

Medication Errors, Improved Patient Safety, 

Enhanced Efficiency and Time Savings. 

 

I. INTRODUCTION: 
 This Review paper/article mainly aims to 

illustrate the increased use of technology and 

automation within the healthcare system for better 

patient care and desired therapeutic outcome from 

the patients without any medication errors. [1] one 

more thing human error is an inevitable it doesn’t 

occur with an intent. Pharmacy is a place where you 

can get medicines and healthcare products, often 

with the guidance of a pharmacist. But in now a day 

some errors are occurring in the pharmacy through 

directly or indirectly by the pharmacist. [2] 

Pharmacies are like a bridge between doctors and 

patients, helping to ensure that everyone gets the 

right treatment and care. Because of these errors 

there is a chance that leads to break the bridge 

between doctors and patients by the pharmacy. [3] 

To overcome these issues in the society, we would 

like to introduce a new technology to this society 

i.e., pharmacy automation. [4] Pharmacy automation 

is like as the superhero of the healthcare world and 

it is immortal. The use of technology and automated 

systems to carry out various operations and 

procedures in a pharmacy is referred to as pharmacy 

automation. [5] The dispensing and delivery of 

pharmacy products will be more accurate, efficient, 

and safe with the help of these technologies. [6] 

Additionally, failing to consult a doctor at the 

appropriate moment during an emergency is another 

problem that may result in the death of multiple 

persons or patients. or at night. [7] 
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   Here some examples like stroke, renal 

calculi etc... To avoid this, we have to implement 

the telepharmacy. [8] This will help to the patients 

or persons to take the correct consultation by the 

doctor in the appropriate time. It will lead to 

decrease the mortality rate. [9] Telepharmacy is 

nothing but is a way for pharmacists to provide their 

services remotely through technology, like video 

calls and the internet. [10] It allows people to talk to 

a pharmacist and get information about their 

medications or health concerns without physically 

going to a pharmacy. [11] Telepharmacy can be 

especially useful in rural areas or when people have 

difficulty reaching a local pharmacy in the difficult 

conditions. [12] They have several advantages with 

this pharmacy automation and telepharmacy.  [13] 

Coming to this pharmacy automation and 

telepharmacy it mainly focuses to the medication 

errors, Drug complications, Adverse drug reactions 

and Adverse events and increase the patient health 

accuracy, Improved patient safety, Enhanced 

efficiency and time savings to the pharmacists. [14] 

Here implementation of this system in to the 

pharmacy we can reduce the burden on the 

pharmacist i.e. robots handle the tasks like counting 

pills, dispensing medications, and packing. The 

pharmacist saves their time and mainly focus on 

their duties. [15] The pharmacist utilizes this saving 

time in the patient counselling, dosage regimen, and 

patient care services. [16] Pharmacy automation is 

the future of medicine and that future is now. It can 

act as high-tech pharmacy assistant to the 

pharmacist and its help to prevent the oops 

moments, ensuring the right dose gets to right 

person every time.[17] I strongly believe that in 

future telepharmacy can replace the clock in every 

house i.e. every house as a clock like that only 

telepharmacy is like as digital Docter to every 

house. [18] Telepharmacy is the bridge between 

patients and healthcare services especially in the 

rural areas. And also, when compared to normal 

disease conditions telepharmacy plays a significant 

role in management of chronic disease conditions. 

And also, telepharmacy is beneficial to the rural 

areas patients or people i.e. it can save the traveling 

charges and time to the patient or people. [19] 

Telepharmacy is like as game-changer for the 

disabled persons and paralysis patients i.e. disabled 

patients and paralysis patients are facing so many 

problems to go to hospitals or pharmacy they must 

need the help of caretakers to go to hospitals or 

pharmacy. [20] So, it acts as a game-changer for 

several people. [21] 

 

II. METHODS: 
1. SOFTWARE FOR PHARMACY 

MANAGEMENT: - 

 Pharmacy is a branch of medicine, which 

deals with the sale of much-needed medications. 

Pharmacotherapeutics, or compounds with 

physiological effects when eaten or injected into the 

body, are known as drugs. [22] Thus, in order to 

manage, track, and update patient data in computer 

systems that is, to employ software for pharmacy 

administration databases and operating systems 

must be used. [23] Consider all of these following a 

pharmaceutical drug management system that offers 

software for managing pharmaceuticals, including 

drug interactions, order creation, patient data 

matching, and medication specifics. [24] The system 

will detect the medicine whenever it is introduced to 

the patient, meaning that the dosage of the 

medication is correct to provide the intended 

therapeutic effect. [25] Additionally, it indicates 

whether the medication will result in any issues with 

drug interactions for the patient. Additionally, the 

system analyses and displays on the screen any drug 

interactions brought on by prescription drugs, 

dietary allergies, or the patient's medical condition. 

[26] Additionally, the programme effectively 

handles a variety of functions, including point-of-

scale capabilities, reporting tools, and prescription 

monitoring. These are a few well-known pharmacy 

management programmes. 

 

Table 1: SOFTWARE FOR PHARMACY 

MANAGEMENT 
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FIGURE 1: METHODS USED IN THE PHARMACY AUTOMATION AND TELEPHARMACY 

 

PIONEER Rx: - In the pharmacy software 

industry, pioneer Rx is the market leader with the 

most deployed systems and the happiest clients. 

[27] Pioneer Rx addresses everything, from 

inventory control to workflow management. 

 

ENTERPRISE Rx: - Another popular system with 

capabilities like inventory management, workflow 

tools, and prescription processing is called 

Enterprise Rx. 

 

Rx30: - Rx30 emphasises flexibility and 

scalability. Rx30 offers solutions for mail-order 

pharmacies, hospitals, and retail establishments. 

[28] Workflow management and prescription 

processing are among the other capabilities it 

provides. 

 

COMPUTER-Rx: - Rx30 emphasises flexibility 

and scalability. Rx30 offers solutions for mail-

order pharmacies, hospitals, and retail 

establishments. [29] Workflow management and 

prescription processing are among the other 

capabilities it provides. 

 

PRIME Rx: - Medication services and E-

prescribing are integrated with primer Rx at 

synchronisation. [30] 

CERNER POWERCHART: - Power Chart offers 

capabilities including inventory tracking, drug 

utilisation review, and order entry, and Cerner 

offers a healthcare system. [31] Prior to selecting a 
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software, you should ascertain that the programme 

satisfies the particular wants of your pharmacy. 

[31] 

 

2. BARCODING SYSTEMS: -  

Barcoding systems in pharmacies and 

telepharmacies can be used to increase 

productivity, decrease errors, and guarantee patient 

safety. [32] A barcoding system uses different-

width bars and spaces to encode data in a way that 

is visible to computers and can be read by them. 

[33] It is frequently used to swiftly and precisely 

identify objects in retail, inventory management, 

transportation, and many other applications. [34] 

Every barcode has information about the product it 

represents, including the manufacturer, type of 

product, and unique identification number. [35] 

Alphanumeric characters are represented by 

parallel lines and gaps with varying widths in 

barcodes. By measuring the widths of the bars and 

spaces, a barcode scanner can read these patterns 

and convert them into the relevant data. [36]       

We can reduce dispensing errors by 95% and target 

possible ADEs by 94% by utilising barcode 

technology in pharmacy automation and 

telepharmacy. [41] These systems' integration of 

barcoding technology is in line with the 

overarching objectives of healthcare automation 

and the effective and high-quality patient care that 

telepharmacy offers. 

 

Table 2: BARCODING SYSTEMS 

S.NO BARCODING SYSTEMS                           FUNCTIONS 

1. 
Medication Dispensing in 

Pharmacy Automation 

Inventory management: - Barcodes are used to monitor 

the stock levels of pharmaceuticals. The technology scans 

the barcode to automatically update the inventory when a 

drug is dispensed. [37] 

 Automated dispensing cabinets (ADCs): -

Medication from ADCs can be dispensed automatically and 

securely with the use of barcoding. Pharmacists can scan 

barcodes to obtain specific medications. [38] 

 

 

 

     2. 

 

 

 

Medication Verification 

Match With Prescription: - Before giving out 

prescriptions, a chemist can scan the barcode on the 

prescription to make sure the drugs match. [39] 

Patient Medication Safety: - Barcodes on pharmaceutical 

packaging lower the chance of mistakes by ensuring that 

medications are used sensibly. [40] 

 

    3. 

 

Order Tracking and 

Workflow 

Prescription Tracking: - Prescriptions can be tracked 

using barcodes from form entry to the point of final 

dispensing. 

 

3. AUTOMATED MEDICATION DISPENSING 

MACHINES: - 

An essential element in the development of 

pharmacy automation and telepharmacy are 

automated medical dispensing machines. Modern 

technology, including sophisticated software and 

robots, is incorporated into these devices to improve 

productivity, accuracy, and patient safety. [42] The 

main result of the intervention—automated medical 

dispensing machines was a notable decrease in the 

total rate of drug errors during the dispensing 

procedure. [43] Advanced pharmacy technology 

systems called Automated Medication administering 

Machines (AMDMs) are made to make the process 

of administering pharmaceuticals in healthcare 

settings—like clinics, hospitals, and long-term care 

facilities—more efficient. [44] Numerous functions 

that were previously completed by chemists or 

nurses are now automated by these machines, 

including the storage, retrieval, dispensing, and 

documenting of medications. [45] 

 

PHARMACY AUTOMATION 

Prescription Dispensing: - Prescription medication 

can be dispensed with precision and efficiency 

thanks to these machines. [46] Pharmacists can 

stock the machines with a variety of drugs, and the 

system, which is linked with electronic health 

records (EHR), can use barcode or RFID scanning 

to determine which drug is appropriate for a given 

patient. [47] 

 

TELEPHARMACY: - 

Remote Medication Dispensing: - These devices 

allow distant chemists to deliver medication to 

patients in the context of telepharmacy. [48] 
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Pharmacists may oversee prescriptions, start the 

dispensing process, and access the machine's 

interface remotely, guaranteeing that patients 

receive their medications on time and accurately. 

[49] The foundation of pharmacy automation and 

telepharmacy are automated medicine dispensing 

machines, which propel innovations that improve 

patient care, lower errors, and simplify pharmacy 

operations. [50] Despite this, the total mistake rate 

dropped. The frequency of avoided dispensing 

mishaps is reduced by 16–60% with automatic 

machines.[51] 

 

4. ROBOTIC MEDICATION DISPENSING 

SYSTEMS: - 

By automating the drug dispensing 

procedure and eliminating human error, robotic 

medication dispensing systems free up chemists to 

work on more difficult assignments. [52] The 

following are some salient features of the robotic 

drug dispensing system that are associated with 

telepharmacy and pharmacy automation By 

automating the delivery of prescription drugs, these 

robotic devices help to lower human error rates 

associated with labelling and counting. [53] 

Medication, including tablets, capsules, and liquids, 

can be precisely handled and dispensed by robots. 

Additionally, by keeping track of medicine usage 

and expiration dates, it facilitates more effective 

pharmacy inventory management. It also helps to 

maintain ideal stock levels and lowers the possibility 

of stockouts. Medication errors, such as giving the 

wrong drug or dosage, are greatly decreased by 

robotic dispensing systems. [54] Technologies for 

image recognition and barcoding are combined to 

validate pharmaceuticals and guarantee their 

accuracy. Because robotic systems handle regular 

dispensing duties, this technology primarily assists 

chemists in focusing on their specialty, such as 

clinical and patient care activities. Additionally, it 

shortens patient wait times, lowers filling errors, and 

expedites the fulfilling of prescriptions.  

These systems can be expanded to 

accommodate the requirements of various pharmacy 

sizes, ranging from tiny neighbourhood pharmacies 

to major hospital pharmacies. 

 

Robotic Medication Dispensing Systems in 

Pharmacy Automation: 

The process of dispensing drugs at 

pharmacies is automated using robotic medication 

distribution devices, which improves patient safety, 

accuracy, and efficiency. Usually, these systems are 

made up of robotic arms, automated storage 

systems, and software interfaces that control duties 

related to inventory and dispensing of medications. 

[55] 

 

Benefits of Robotic Medication Dispensing 

Systems: 

Error Reduction: By precisely distributing 

medications in accordance with computerised 

prescriptions and patient profiles, robotic systems 

lower the risk of medication errors by decreasing the 

possibility of dosage errors or pharmaceutical mix-

ups. 

 

Workflow Optimization: Robotic systems simplify 

pharmacy workflow by automating dispensing 

procedures, freeing up pharmacists and pharmacy 

personnel to concentrate on patient care and clinical 

activities. [56] 

 

Inventory Management: Real-time monitoring of 

medication inventory levels by robotic dispensing 

systems lowers the possibility of stockouts or 

overstocking by automatically replenishing 

medication supplies as needed. 

 

Patient Safety: Robotic systems ensure accurate 

medicine delivery and reduce the likelihood of 

adverse drug-related events, which enhances patient 

safety. [57] 

 

Robotic Medication Dispensing Systems in 

Telepharmacy: 

 Robotic medication distribution devices 

are essential to the telepharmacy industry because 

they allow remote pharmacies to offer patients in 

underserved or rural areas critical prescription 

treatments. [58] Pharmacists may oversee medicine 

dispensing procedures remotely thanks to these 

devices, which also make it easier to accurately 

dispense prescriptions based on electronic ones. 

 

 

 

 

Benefits of Robotic Dispensing Systems in 

Telepharmacy: 

Accessibility: Robotic dispensing technologies 

remove geographic obstacles to medicine access and 

enhance healthcare equity by extending pharmacy 

services to patients in underserved or remote areas. 

[59] 

 

Medication Adherence: By guaranteeing that 

patients have timely access to their drugs, even in 

locations with restricted access to traditional 
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pharmacies, telepharmacy with robotic dispensing 

systems encourages medication adherence. 

 

Clinical Oversight: With robotic systems, chemists 

may remotely oversee the distribution of 

medications, guaranteeing adherence to regulations 

and offering clinical supervision to guarantee patient 

safety. [60] 

 

Cost-Effectiveness: Telepharmacy, especially in 

underserved or rural areas, lowers healthcare 

expenses related to infrastructure and transportation 

by utilising robotic dispensing equipment. 

 

Robotic systems are even more important 

in telepharmacy, where chemists can oversee 

prescription dispensing from a distance. Pharmacists 

can monitor dispensing activity remotely and take 

appropriate action if needed. Platforms for 

telepharmacy allow for remote tracking of the state 

and performance of the robotic system. [61] 

Pharmacists can minimise downtime by 

troubleshooting and doing maintenance remotely in 

the event of issues. 

 

 
FIGURE 2: ROBOTIC MEDICATION DISPENSING SYSTEMS 

 

5. AUTOMATED PACKAGING SYSTEMS: -  

By automating the packaging of 

pharmaceuticals, automated packaging systems 

contribute significantly to telepharmacy and 

pharmacy automation. The packing of individual 

doses is automated by these methods, improving 

accuracy and efficiency. [62] Unit-dose packaging, 

which entails packaging individual dosages of 

pharmaceuticals for certain times or intervals, can 

be produced via Automated Packaging Systems. 

[63] Medication management is improved by unit 

dose packing, particularly for patients whose drug 

regimens are complex. These methods package 

pharmaceuticals in an easily comprehensible and 

organised manner, which helps to enhance 

medication adherence. Patients are less likely to 

forget doses because they can readily determine 

when to take each drug. [64] Measuring and 

packing prescription drugs by hand is less likely 

when automation is used in the process.Vision 

systems and barcode scanning are frequently 

combined to check the accuracy of the 

pharmaceutical packaging. Packaging can 

frequently be tailored using these automated 

packaging technologies to meet the requirements 

and preferences of the patient. [65] It is possible to 
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package and categorise medications in a way that 

complements the patient's regimen and schedule. 

Moreover, automated packaging systems guarantee 

that drugs are safely packaged and sealed, lowering 

the possibility of contamination or tampering. 

 

 
FIGURE 3: AUTOMATED PACKAGING 

SYSTEMS 

 

 Telepharmacy platforms can be linked 

with Automated packing Systems to enable smooth 

coordination between prescription dispensing and 

packing. [66] Integration makes it possible to 

oversee and monitor the complete pharmaceutical 

packaging and dispensing process in real time. 

Integration with systems for telepharmacy makes it 

possible to watch the packing process remotely. In 

the event of a problem, chemists can opt to receive 

alerts or notifications, which enables prompt 

intervention. [67] Packaging material inventory 

management functions are frequently included in 

automated packaging systems, guaranteeing a 

sufficient supply of packaging materials. Patient 

outcomes and satisfaction have increased as a result 

of these automated packing and dispensing 

processes. 

 

Benefits of Automated Packaging Systems: 

Accuracy: Medication errors are reduced by 

automated packaging systems, which precisely 

count and label pharmaceuticals in accordance with 

recommended dosages and patient instructions. 

[68] 

 

Efficiency: Automated packaging solutions 

increase pharmacy workflow efficiency and lower 

labour costs by automating time-consuming 

packaging operations like pill counting and 

container labelling. [69] 

 

Patient Safety: By guaranteeing that each packed 

drug contains the right medication, dosage, and 

administration instructions, the use of automated 

packaging technologies improves patient safety. 

[70] 

 

Compliance: Pharmacies can better adhere to 

regulatory standards for medicine labelling and 

dispensing processes, such as those established by 

the Food and Drug Administration (FDA) and Drug 

Enforcement Administration (DEA), by 

implementing automated packaging systems. [71] 

 

6. TELEPHARMACY: - 

Telepharmacy is referred to as "the 

provision of pharmacist care by registered 

pharmacists and pharmacies through the use of 

telecommunications to patients located at a 

distance" Services offered by telepharmacy include 

clinical service provision, patient counselling and 

monitoring, medication selection, order review, and 

dispensing. [72] Telepharmacy, which includes 

remote dispensing, is a vital component of health 

systems that provides capillary access to healthcare 

services. [73] In developed nations, there is an 

uneven distribution of pharmaceutical services, 

with a regional scarcity in their distribution. [74] 

From an outlook on the future, it results in the 

anticipated decline in the number of chemists. [75] 

One essential aspect of telepharmacy is remote 

dispensing, which enables chemists to remotely 

dispense medications to patients without requiring 

face-to-face communication. 

It results in less face-to-face interactions 

between medical staff and patients, issues with the 

assessment of medicine dispensing, and elevated 

security risks. [76] Telepharmacy platforms, which 

offer a safe and integrated setting for chemists to 

communicate with patients, take prescriptions, and 

dispense medication, are frequently used to enable 

remote dispensing. [77] Pharmacists and patients 

can communicate in real time via video 

conferences, chat rooms, or other secure messaging 

platforms provided by telepharmacy companies. 

[78] Pharmacists can conduct remote counselling, 

answer concerns from patients, and talk about 

information pertaining to medications. [79] 

Telepharmacy is utilised to teach patients with 

COPD, asthma, and pulmonary illnesses. [80] 
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FIGURE 4: TELEPHARMACY 

 

The telepharmacy platform may receive 

electronically sent prescriptions from healthcare 

professionals, which expedites the dispensing 

procedure. [81] Before distributing medication, 

chemists can remotely check and validate 

electronic prescriptions. [82] Automated dispensing 

systems, comprising robots and additional 

technologies, contribute to remote dispensing by 

precisely and quickly distributing pharmaceuticals 

in accordance with computerised prescriptions. 

[83] Pharmacists can oversee and control these 

systems remotely to guarantee accurate dispensing. 

[84] 

 

PRESENT TRENDS / APPLICATIONS: 

Access to Healthcare: Telepharmacy addresses the 

challenge of limited access to healthcare services, 

especially in rural or underserved areas where there 

is a shortage of pharmacies and healthcare 

professionals. [85] 

 

Medication Management: With telepharmacy, 

pharmacists can remotely monitor medication 

adherence, provide counselling, and conduct 

medication therapy management (MTM) services, 

thereby improving patient outcomes and reducing 

medication errors. [86] 

 

Chronic Disease Management: Telepharmacy 

enables continuous monitoring and support for 

patients with chronic diseases, such as diabetes, 

hypertension, and asthma, through remote 

consultations and medication adjustments. [87] 

Medication Adherence: By offering convenient 

access to pharmacists through telecommunication 

channels, telepharmacy helps improve medication 

adherence rates by providing timely reminders, 

education, and support to patients. [88] 

 

Emergency Response: In emergency situations or 

natural disasters where access to traditional 

pharmacies may be limited, telepharmacy can 

provide critical medication dispensing and 

counselling services, ensuring continuity of care. 

[89] 

 

FUTURE TRENDS / APPLICATIONS: 

Technology Integration: Advances in technology, 

including artificial intelligence (AI), machine 

learning, and robotics, will further enhance 

telepharmacy services, enabling automated 

medication dispensing, personalized medication 

recommendations, and predictive analytics for 

medication management. [90] 

 

Expansion of Services: Telepharmacy is expected 

to expand beyond medication dispensing and 

counselling to include services such as genetic 

testing interpretation, pharmacogenomics 

consultations, and specialty medication 

management. [91] 

 

Remote Monitoring Devices: Integration with 

remote monitoring devices and wearable sensors 

will enable pharmacists to track patient health 

metrics in real-time, allowing for proactive 

intervention and personalized medication 

adjustments. [92] 

 

Virtual Reality (VR) and Augmented Reality 

(AR): VR and AR technologies may be 

incorporated into telepharmacy platforms to 

simulate in-person pharmacy experiences, such as 

medication counselling sessions or medication 

administration demonstrations. [83] 

 

Global Healthcare Access: Telepharmacy has the 

potential to bridge healthcare gaps on a global scale 

by providing access to pharmacy services in remote 

regions and developing countries where healthcare 

infrastructure is limited. [84] 

 

Pharmacists can offer patients remote drug 

consultation, answering any queries they may have 

and going over correct usage and possible side 

effects. [85] Platforms for telepharmacy frequently 

have tools for exchanging knowledge and resources 

regarding prescription drugs. [86] Before 

prescriptions are filled, chemists can remotely 

confirm and approve them, making sure that the 

drugs are appropriate for the patient's needs and 

medical background. [87] Reminders and alerts to 

patients to take their prescriptions on time are 

examples of services that telepharmacy systems 

may offer to monitor and encourage medication 
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adherence. [88] When patients are unable to 

physically visit a pharmacy, remote dispensing 

enables pharmacists to provide prompt access to 

necessary medications in emergency situations. 

[89] In telepharmacy, remote dispensing broadens 

the scope of pharmacy services, improves 

accessibility, and helps improve patient 

outcomes—particularly in regions where access to 

healthcare is a barrier. [90] Additionally, it is in 

favour of using technology to enhance medicine 

administration and adherence. [91] 

 

BENEFITS OF TELEPHARMACY: 

Improved Access to Pharmacy Services: By 

bringing pharmacy services to underserved and 

rural places, [92] telepharmacy guarantees that 

patients have access to necessary prescription 

drugs, therapy, and assistance with medication 

management. [93] 

 

Enhanced Medication Adherence: Telepharmacy 

lowers the chance of prescription errors and 

adverse drug events while promoting medication 

adherence by offering easy access to counselling 

and refill services. [94] 

 

Cost Savings: Telepharmacy lowers total 

healthcare costs for patients and healthcare systems 

by lowering expenses related to transportation, [95] 

ER visits, and hospital readmissions. [96] 

 

Increased Patient Engagement: By giving 

patients access to resources, [97] information, and 

support services related to healthcare, [98] 

telepharmacy promotes increased patient 

empowerment. [99] 

 

Collaborative Care Coordination: Telepharmacy 

enables comprehensive and coordinated care 

delivery across numerous venues [100] and 

disciplines by facilitating collaboration among 

healthcare providers. [101] 

 

III. DISCUSSION: - 
This study emphasises the growing use of 

automation and technology in healthcare, with a 

particular emphasis on telepharmacy and pharmacy 

automation. The main objective is to reduce 

medication errors in order to improve patient care 

and get intended therapeutic outcomes. Since 

human mistake in the pharmacy is inevitable, 

sophisticated technology solutions are required. 

Pharmacy mistakes have the potential to damage 

the important relationship that exists between 

patients and doctors. The study presents pharmacy 

automation as a technical superhero in the 

healthcare industry, addressing these issues and 

guaranteeing safe, accurate, and efficient medicine 

delivery and dispensing.  

 Furthermore, the significance of prompt 

medical consultations is underscored, especially in 

emergency situations or at night, prompting the 

suggestion of telepharmacy as a potential remedy. 

In order to regulate, monitor, and update patient 

information, databases and operating systems are 

essential. This highlights the significance of 

software for pharmacy administration. It is noted 

that the incorporation of barcoding systems in 

telepharmacy and pharmacy has the ability to 

improve productivity, lower errors, and guarantee 

patient safety. The article explores the function of 

automated medicine dispensers, highlighting their 

capacity to correctly distribute prescription drugs 

and interface with electronic health information. 

 The automation of medicine dispensing, 

decrease in errors, and free up chemist time for 

more difficult jobs are the main reasons for the 

discussion of robotic medication dispensing 

systems. It has been determined that automated 

packaging systems play a major role in pharmacy 

automation and telepharmacy by optimising the 

packaging procedure, increasing productivity, and 

guaranteeing precise dispensing. The revolutionary 

potential of pharmacy automation and 

telepharmacy in enhancing healthcare delivery, 

decreasing errors, and ultimately helping patients—

especially in underserved or rural areas—is 

highlighted in the paper's conclusion. 

 

IV. CONCLUSION: - 
This paper's examples of how technology 

and automation might be integrated into pharmacy 

offer a revolutionary way to deliver healthcare. The 

necessity for cutting-edge technical solutions is 

highlighted by the likelihood of human error in the 

administration of medications. In the field of 

healthcare, pharmacy automation shines like a 

superhero, providing safe, accurate, and efficient 

medication delivery and dispensing. Pharmacy 

automation and telepharmacy are being 

implemented to solve a number of issues within the 

healthcare system in addition to reducing drug 

mistakes. Pharmacy management software, such as 

Pioneer Rx, Enterprise Rx, Rx30, Computer-Rx, 

Primerx, and Cerner Power Chart, is used to ensure 

effective medication interaction analysis, order 

generation, and patient-specific prescription 

management. This software streamlines processes. 
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Barcoding solutions are essential for 

improving productivity, cutting down on mistakes, 

and guaranteeing patient safety in telepharmacy 

and pharmacy environments. Modern technologies 

that greatly advance pharmacy automation and 

telepharmacy include robotic medicine dispensing 

systems, automated packaging systems, and 

automated medication dispensing equipment. These 

innovations improve patient care by cutting down 

on mistakes, optimising workflow, and freeing up 

chemists to work on more difficult assignments. 

Accuracy in drug distribution, verification, and 

inventory management is ensured by the 

combination of barcoding, image recognition, and 

RFID technology. In addition to automating 

repetitive operations, robotic drug distribution 

systems can be scaled to accommodate different 

pharmacy sizes, guaranteeing effective prescription 

fulfilment. The complete medicine dispensing and 

packaging process can be managed in real time by 

integrating these systems with telepharmacy 

platforms in a seamless manner. Through timely 

delivery of necessary prescriptions and improved 

patient outcomes, remote dispensing in 

telepharmacy expands access to healthcare services 

to underprivileged or remote communities.  

Additionally, it makes remote interactions 

between chemists and patients possible, allowing 

for pharmaceutical advising, electronic prescription 

verification, and encouragement of drug adherence. 

Essentially, the combination of telepharmacy and 

pharmacy automation not only solves the problems 

facing the healthcare industry now, but it also 

opens the door to a future where patients come 

first, efficiency, and accessibility are prioritised. 

Particularly in remote or difficult settings, these 

technologies play a critical role in bridging the gap 

between patients and healthcare providers, thereby 

improving patient safety and overall healthcare 

results. 

 

REFERENCES 
[1]. Ching-Long Tsai, "An overview of 

pharmacy automation." Journal of Food 

and Drug Analysis 18.3 (2010): 209-219. 

[2]. Flynn EA, Barker KN, Carnahan BJ. 

"National observational study of 

prescription dispensing accuracy and 

safety in 50 pharmacies." J Am Pharm 

Assoc. 2003;43(2):191-200. 

[3]. Bond CA, Raehl CL, Franke T. "Clinical 

pharmacy services, pharmacy staffing, and 

the total cost of care in United States 

hospitals." Pharmacotherapy. 

1999;19(12):1354-1362. 

[4]. Lapane KL, Dubé C, Schneider KL, 

Quilliam BJ. "Misperceptions of patients 

vs providers regarding medication-related 

communication issues." Am J Manag 

Care. 2007;13(11):613-618. 

[5]. Pharmacy Times. "Automation 

Technology in Pharmacy: Past, Present, 

and Future." 

https://www.pharmacytimes.com/publicati

ons/issue/2016/april2016/automation-

technology-in-pharmacy-past-present-and-

future Accessed April 22, 2024. 

[6]. Boesen KP, Jorgenson JA. "Automation 

and technology in pharmacy: Current 

practice and future opportunities." Hosp 

Pharm. 2018;53(5):303-311. 

[7]. U.S. Food and Drug Administration. 

"Automated Pharmacy Systems: Current 

Practices in US Health Systems." 

https://www.fda.gov/media/104923/downl

oad Accessed April 22, 2024. 

[8]. Pinto MB, Ribeiro-Silva R, Fiol FS, 

Galato D. "A review on robotic systems 

for drug prescription." Journal of 

Pharmaceutical Innovation. 

2020;15(3):284-297. 

[9]. Schachner D, Strasser T, Mair P, 

Schaffner W, Wallner H, Herkner H. 

"Medication errors in emergency medical 

services in Austria: a nationwide cohort 

study." Scand J Trauma Resusc Emerg 

Med. 2018;26(1):87. 

[10]. Cohen V, Jellinek SP, Likourezos A, 

Merli GJ. "Inadequate health literacy 

among patients in a pharmacist-managed 

anticoagulation clinic." Pharmacotherapy. 

2009;29(3):383-388. 

[11]. American Society of Health-System 

Pharmacists. "ASHP Guidelines on 

Preventing Medication Errors in 

Hospitals." https://www.ashp.org/-

/media/store%20files/p2413-sample-

chapter-1.ashx Accessed April 22, 2024. 

[12]. Tonna AP, Stewart D, West B, McCaig D. 

"Pharmacists' attitudes towards dispensing 

errors: their causes and prevention." 

International Journal of Pharmacy 

Practice. 2005;13(4):273-280. 

[13]. Liang B, Scammon DL. "Evaluating the 

quality of medication therapy management 

in primary care practices: development of 

a framework." J Am Pharm Assoc. 

2010;50(6):732-737. 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 9, Issue 4 July-Aug 2024, pp: 825-839 www.ijprajournal.com   ISSN: 2456-4494 

                                      

 

 

 

DOI: 10.35629/4494-0904825839          Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 835 

[14]. McLeod MC, Barber N, Franklin BD. 

"Methodological variations and their 

effects on reported medication 

administration error rates." BMJ Quality 

& Safety. 2013;22(4):278-289. 

[15]. Shekhar S, Uijtdehaage S, Tashjian R. 

"Robotics in pharmacy education: The 

University of California, San Francisco, 

School of Pharmacy experience." Am J 

Pharm Educ. 2011;75(8):161. 

[16]. Chisholm-Burns, M. A., & Spivey, C. A. 

(2018). Pharmacy Automation. In 

Pharmacy Practice and the Law (pp. 127-

142). Jones & Bartlett Learning. 

[17]. McLeod, M., Ahmed, Z., & Edwards, D. 

(2020). Pharmacy automation: An insight 

into the preparation, handling and 

dispensing of medicines. International 

Journal of Pharmacy Practice, 28(5), 479-

488. 

[18]. Franklin, B. D., O'Grady, K., & Donyai, 

P. (2018). Using human factors approach 

to improve the safety and usability of 

electronic prescribing systems. BMJ 

Quality & Safety, 27(4), 256-264. 

[19]. Bond, C. A., Raehl, C. L., & Franke, T. 

(2002). Clinical pharmacy services, 

pharmacy staffing, and the total cost of 

care in United States hospitals. 

Pharmacotherapy: The Journal of Human 

Pharmacology and Drug Therapy, 22(4), 

378-391. 

[20]. Shafiei, N., Babiker, A., Hasan, S. S., & 

Al-Worafi, Y. M. (2018). Impact of 

pharmacy automation use on medication 

errors in a tertiary hospital. Journal of 

Pharmacy and Bioallied Sciences, 10(3), 

135-141. 

[21]. Wetterneck, T. B., Walker, J. M., Blosky, 

M. A., Cartmill, R. S., &Hoonakker, P. L. 

(2018). Factors contributing to an increase 

in duplicate medication order errors after 

CPOE implementation. Journal of the 

American Medical Informatics 

Association, 25(7), 844-853. 

[22]. Smith A, Patel N. "The Impact of 

Electronic Health Records on Pharmacy  

Practice." Pharmacy Times. Available 

online: 

https://www.pharmacytimes.com/view/the

-impact-of-electronic-health-records-on-

pharmacy-practice  

[23]. Schneider PJ, Pedersen CA, Scheckelhoff 

DJ. "ASHP national survey of pharmacy 

practice in hospital settings: Dispensing 

and administration-2017." American 

Journal of Health-System Pharmacy 

2018;75(15):1126-1140. 

[24]. CDRx Pharmacy. "Top 5 Benefits of 

Using Pharmacy Inventory Management 

Software." Available online: 

https://cdrxpharmacy.com/blog/top-5-

benefits-of-using-pharmacy-inventory-

management-software/ 

[25]. Hawes EM, Pinelli NR, Sanders KA, 

Lipman R, Dang DK, Schellhase EM. 

"Evaluation of a pharmacy inventory 

management system: A case study." 

Journal of Managed Care & Specialty 

Pharmacy 2015;21(9):752-761. 

[26]. Beers MH. "Medication Therapy 

Management in Older Adults." Journal of 

the American Geriatrics Society 

1999;47(5):551-554. 

[27]. Drug Topics. "Compounding Pharmacy 

Software: An Essential Tool for 

Regulatory Compliance." Available 

online: 

https://www.drugtopics.com/view/compou

nding-pharmacy-software-essential-tool-

regulatory-compliance  

[28]. TelePharm. "What is Telepharmacy?" 

Available online: 

https://telepharm.com/what-is-

telepharmacy/ 

[29]. Sittig DF, Wright A, Osheroff JA, 

Middleton B, Teich JM, Ash JS, et al. 

"Grand challenges in clinical decision 

support." Journal of Biomedical 

Informatics 2008;41(2):387-392. 

[30]. Natarajan A, Chandra P. "Role of 

Analytics in Pharmacy." Journal of 

Pharmacy &BioAllied Sciences 

2015;7(Suppl 1):S23-S27. 

[31]. AmericanPharmacists Association. 

"Regulatory Compliance Resources for 

Pharmacy." Available 

online:https://www.pharmacist.com/regula

tory-compliance-resources-pharmacy 

Poon EG, Cina JL, Churchill W, Patel N, 

Featherstone E, Rothschild JM, et al. 

"Pharmacist participation on physician 

rounds and adverse drug events in the 

intensive care unit." JAMA 

1999;282(3):267-270. 

[32]. Flynn EA, Barker KN, Pepper GA, Bates 

DW, Mikeal RL. "Comparison of methods 

for detecting medication errors in 36 

hospitals and skilled-nursing facilities." 

https://www.pharmacytimes.com/view/the-impact-of-electronic-health-records-on-pharmacy-practice
https://www.pharmacytimes.com/view/the-impact-of-electronic-health-records-on-pharmacy-practice
https://www.pharmacytimes.com/view/the-impact-of-electronic-health-records-on-pharmacy-practice
https://cdrxpharmacy.com/blog/top-5-benefits-of-using-pharmacy-inventory-management-software/
https://cdrxpharmacy.com/blog/top-5-benefits-of-using-pharmacy-inventory-management-software/
https://cdrxpharmacy.com/blog/top-5-benefits-of-using-pharmacy-inventory-management-software/
https://www.drugtopics.com/view/compounding-pharmacy-software-essential-tool-regulatory-compliance
https://www.drugtopics.com/view/compounding-pharmacy-software-essential-tool-regulatory-compliance
https://www.drugtopics.com/view/compounding-pharmacy-software-essential-tool-regulatory-compliance
https://telepharm.com/what-is-telepharmacy/
https://telepharm.com/what-is-telepharmacy/


 

 

International Journal of Pharmaceutical Research and Applications 

Volume 9, Issue 4 July-Aug 2024, pp: 825-839 www.ijprajournal.com   ISSN: 2456-4494 

                                      

 

 

 

DOI: 10.35629/4494-0904825839          Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 836 

American Journal of Health-System 

Pharmacy 2002;59(5):436-446. 

[33]. Institute for Safe Medication Practices. 

"ISMP List of High-Alert Medications in 

Acute Care Settings." Available online: 

https://www.ismp.org/recommendations/h

igh-alert-medications-acute-list   

[34]. Shrank WH, Choudhry NK, Agnew-Blais 

J, Federman AD, Liberman JN, Liu J, et 

al. "Statewide quality improvement 

outreach to improve cholesterol 

management: A randomized trial." Annals 

of Internal Medicine 2010;152(1):40-50. 

[35]. Mehrotra A, Paone S, Martich GD, Albert 

SM, Shevchik GJ. "A comparison of care 

at e-visits and physician office visits for 

sinusitis and urinary tract infection." 

JAMA Internal Medicine 2013;173(1):72-

74. 

[36]. Telemedicine: Opportunities and 

developments in member states: report on 

the second global survey on eHealth 2009 

(Global Observatory for eHealth Series, 

Volume 2). Geneva: World Health 

Organization; 2010. 

[37]. Bashshur RL, Shannon GW, Smith BR, 

Alverson DC, Antoniotti N, Barsan WG, 

et al. "The empirical foundations of 

telemedicine interventions for chronic 

disease management." Telemedicine and 

e-Health 2014;20(9):769-800. 

[38]. Kruse CS, Krowski N, Rodriguez B, Tran 

L, Vela J, Brooks M. "Telehealth and 

patient satisfaction: A systematic review 

and narrative analysis." BMJ Open 

2017;7(8):e016242. 

[39]. Yellowlees PM, Shore JH. 

"Telepsychiatry and Health Technologies: 

A Guide for Mental Health Professionals." 

American Psychiatric Pub; 2018. 

[40]. Thomas EE, Haydon HM, Mehrotra A, 

Caffery LJ, Snoswell CL, Banbury A, et 

al. "Building on the momentum: 

Sustaining telehealth beyond COVID-19." 

Journal of Telemedicine and Telecare 

2020;26(5):273-282. 

[41]. Pearson SD, Raeke LH. "Patients' trust in 

physicians: Many theories, few measures, 

and little data." Journal of General Internal 

Medicine 2000;15(7):509-513. 

[42]. Moriates C, Arora V, Shah N. 

"Understanding value-based healthcare." 

BMC Medicine 2015;13:99. 

[43]. Bates DW, Leape LL, Cullen DJ, Laird N, 

Petersen LA, Teich JM, et al. "Effect of 

computerized physician order entry and a 

team intervention on prevention of serious 

medication errors." JAMA 

1998;280(15):1311-1316. 

[44]. Wirtz V, Taxis K, Barber ND. "An 

observational study of intravenous 

medication errors in the United Kingdom 

and in Germany." Pharmacy World & 

Science 2003;25(3):104-111. 

[45]. Institute for Safe Medication Practices. 

"ISMP List of High-Alert Medications in 

Acute Care Settings." Available online: 

https://www.ismp.org/recommendations/h

igh-alert-medications-acute-list  

[46]. Flynn EA, Barker KN, Pepper GA, Bates 

DW, Mikeal RL. "Comparison of methods 

for detecting medication errors in 36 

hospitals and skilled-nursing facilities." 

American Journal of Health-System 

Pharmacy 2002;59(5):436-446. 

[47]. Mekhjian HS, Kumar RR, Kuehn L, 

Bentley TD, Teater P, Thomas A, et al. 

"Immediate benefits realized following 

implementation of physician order entry at 

an academic medical center." Journal of 

the American Medical Informatics 

Association 2002;9(5):529-539. 

[48]. O'Reilly D, Tarride JE, Goeree R, Lokker 

C, McKibbon KA. "The economics of 

health information technology in 

medication management: A systematic 

review of economic evaluations." Journal 

of the American Medical Informatics 

Association 2012;19(3):423-438. 

[49]. Hailey D, Roine R, Ohinmaa A. "The 

effectiveness of telemedicine: A 

systematic review of reviews." Journal of 

Telemedicine and Telecare 

2010;16(3):122-126. 

[50]. Yellowlees PM, Shore JH. 

"Telepsychiatry and Health Technologies: 

A Guide for Mental Health Professionals." 

American Psychiatric Pub; 2018. 

[51]. Dopp AL, Moulton JR, Rouse MJ, Trewet 

CB. "Telepharmacy: A New Paradigm for 

Extended Pharmacy Services in Rural and 

Underserved Areas." Pharmacy 

2017;5(3):36. 

[52]. Wibowo Y, Rashid M. "Robotic 

Dispensing Systems in Hospital Pharmacy 

Practice: A Review of the Current Status 

of Technology and Implementation." 

Research in Social and Administrative 

Pharmacy 2021;17(3):554-559. 

https://www.ismp.org/recommendations/high-alert-medications-acute-list
https://www.ismp.org/recommendations/high-alert-medications-acute-list
https://www.ismp.org/recommendations/high-alert-medications-acute-list
https://www.ismp.org/recommendations/high-alert-medications-acute-list


 

 

International Journal of Pharmaceutical Research and Applications 

Volume 9, Issue 4 July-Aug 2024, pp: 825-839 www.ijprajournal.com   ISSN: 2456-4494 

                                      

 

 

 

DOI: 10.35629/4494-0904825839          Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 837 

[53]. Snyder ME, Earl TR, Gilchrist S, Green 

M, Heisler H, Revelle L, et al. "Validation 

of an Automated Dispensing System in an 

Outpatient Pharmacy." American Journal 

of Health-System Pharmacy 

2017;74(2):84-88. 

[54]. Ouellette L, Croteau D, Godin V, 

Guénette L, Tremblay M. "Automated 

Dispensing System Implementation in a 

Hospital Pharmacy: Managing the 

Changes." Pharmacy Practice 

2021;19(1):2313. 

[55]. Hirschtick JL, George M, Overhage JM, 

McDonald CJ. "A Framework for Guiding 

Health Information Exchange Activities." 

Journal of the American Medical 

Informatics Association 2006;13(1):119-

128. 

[56]. Institute for Safe Medication Practices. 

"ISMP List of High-Alert Medications in 

Acute Care Settings." Available online: 

https://www.ismp.org/recommendations/h

igh-alert-medications-acute-list 

[57]. Bertsche T, Mayer Y, Bertsche A, 

Strempler R, Walter-Sack I, Bahrmann A, 

et al. "Prospective Pilot Evaluation of a 

Novel Automated Dispensing System for 

Oral Solid Medications." Journal of 

Clinical Pharmacy and Therapeutics 

2019;44(4):566-573. 

[58]. Chui MA, Mott DA, Maxwell L. "A 

Qualitative Assessment of a Community 

Pharmacy Cognitive Pharmaceutical 

Services Program, Using a Work System 

Approach." Research in Social and 

Administrative Pharmacy 2012;8(3):206-

216. 

[59]. Rasubala L, Pernapati L, Velasquez X, 

Burk J, Ren YF. "Impact of a Mandatory 

Prescription Drug Monitoring Program on 

Prescription of Opioid Analgesics by 

Dentists." PLOS ONE 

2015;10(8):e0135957. 

[60]. Telepharmacy: Opportunities and 

developments in member states: report on 

the second global survey on eHealth 2009 

(Global Observatory for eHealth Series, 

Volume 2). Geneva: World Health 

Organization; 2010. 

[61]. Roberts AS, Benrimoj SI, Chen TF, 

Williams KA, Aslani P. "Practice change 

in community pharmacy: quantification of 

facilitators." Annals of Pharmacotherapy 

2008;42(6):861-868. 

[62]. Cohen V, Jellinek SP, Likourezos A, 

Amato MG, Iatropoulos MJ. "Pharmacy 

medication reconciliation in the 

emergency department: opportunities for 

workflow redesign." Quality & Safety in 

Health Care 2010;19(6):531-535. 

[63]. Chen Q, Larochelle MR, Weaver DT, 

Lietz AP, Mueller PP, Mercaldo SF, et al. 

"Preoperative opioid use is associated with 

worse patient outcomes after Total Joint 

Arthroplasty: A systematic review and 

meta-analysis." BMC Medicine 

2019;17(1):1-12. 

[64]. Black E, Murphy AL, Gardner DM. 

"Community pharmacist services for 

people with mental illnesses: preferences, 

satisfaction, and stigma." Psychiatric 

Services 2009;60(8):1123-1127. 

[65]. Schiff GD, Bates DW. "Can Electronic 

Clinical Documentation Help Prevent 

Diagnostic Errors?" New England Journal 

of Medicine 2010;362(12):1066-1069. 

[66]. FM, Unni EJ, Sauceda JA, Patel PR, Patel 

AR, Gandhi MA. "Medication errors and 

nonadherence during home self-

administration of injectable medications: a 

randomized controlled trial." Journal of 

Medical Internet Research 

2021;23(5):e25334. 

[67]. Rudkin S. "Automated packaging and 

dispensing: The state of the art in 

pharmacy." Journal of Pharmacy Practice 

2010;23(5):370-375. 

[68]. Haas CE, Kauffman YS, Meterko M, 

Koepsell TD, Au DH. "Medication 

misadventures in the outpatient setting: a 

retrospective study of elderly veterans 

receiving medications from a mail-order 

pharmacy." BMJ Quality & Safety 

2018;27(10):787-794. 

[69]. Telemedicine: Opportunities and 

developments in member states: report on 

the second global survey on eHealth 2009 

(Global Observatory for eHealth Series, 

Volume 2). Geneva: World Health 

Organization; 2010. 

[70]. Yellowlees PM, Shore JH. 

"Telepsychiatry and Health Technologies: 

A Guide for Mental Health Professionals." 

American Psychiatric Pub; 2018. 

[71]. Chisholm-Burns, M. A., et al. (2010). US 

pharmacists' effect as team members on 

patient care: systematic review and meta-

analyses. PubMed Central. 

https://www.ismp.org/recommendations/high-alert-medications-acute-list
https://www.ismp.org/recommendations/high-alert-medications-acute-list


 

 

International Journal of Pharmaceutical Research and Applications 

Volume 9, Issue 4 July-Aug 2024, pp: 825-839 www.ijprajournal.com   ISSN: 2456-4494 

                                      

 

 

 

DOI: 10.35629/4494-0904825839          Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 838 

[72]. Eberhart, G., et al. (2018). Telepharmacy: 

A New Paradigm for our Profession. 

American Journal of Pharmaceutical 

Education. 

[73]. Hepler, C. D., & Strand, L. M. (1990). 

Opportunities and responsibilities in 

pharmaceutical care. American Journal of 

Hospital Pharmacy. 

[74]. Bond, C., et al. (2020). The 

implementation of telepharmacy in rural 

Scotland. International Journal of 

Pharmacy Practice. 

[75]. Bults, R. G., et al. (2018). The added 

value of telemedicine services in 

pharmacy: a systematic review. Journal of 

Telemedicine and Telecare. 

[76]. Hohmeier, K. C., et al. (2015). The role of 

telepharmacy in the advancement of 

pharmacy practice: a systematic review. 

Journal of Pharmacy Practice. 

[77]. Watanabe, J. H., et al. (2018). The clinical 

pharmacist as a key member of the 

telehealth team: the value of pharmacist-

managed telehealth clinics. Journal of 

Managed Care & Specialty Pharmacy. 

[78]. Nuffer, W., et al. (2017). Review of 

Telepharmacy Regulations in the United 

States. Pharmacy. 

[79]. Taylor, A. M., et al. (2016). Telepharmacy 

Services: A New Frontier for Pharmacist 

Involvement in Precision Medicine. 

Personalized Medicine. 

[80]. Brown, B. (2019). Telepharmacy: An 

Innovative Approach to Expanding Patient 

Access to Pharmacist Care. Journal of 

Pharmacy Technology. 

[81]. Wegrzyn, E. L., et al. (2019). 

Telepharmacy: A Pharmacist's Role in 

Improving Patient Outcomes. Hospital 

Pharmacy. 

[82]. Ozawa, S., et al. (2017). Telepharmacy: A 

New Paradigm in Medication Safety. 

Journal of Patient Safety. 

[83]. Pinto, M. D., et al. (2020). Telepharmacy 

and Remote Collaborative Drug Therapy 

Management: Models of Care in the Era 

of the COVID-19 Pandemic. American 

Journal of Health-System Pharmacy. 

[84]. Rathore, S. S., et al. (2019). 

Implementation of Telepharmacy Services 

in a Large Health System: A Longitudinal 

Study. Telemedicine and e-Health. 

[85]. Patel, A., et al. (2016). Telepharmacy: A 

Bibliometric Study. Research in Social 

and Administrative Pharmacy. 

[86]. Daniel, K. L., et al. (2018). Telepharmacy: 

a feasible approach to improve access to 

essential medicines. Indian Journal of 

Pharmaceutical Sciences. 

[87]. Fink, J. L., et al. (2015). Telepharmacy: a 

primer for pharmacists. Journal of 

Pharmacy Practice and Research. 

[88]. Taylor, A. M., et al. (2016). 

Telepharmacy: A New Paradigm for 

Pharmacy Practice. Journal of Pharmacy 

Practice. 

[89]. Shane-McWhorter, L. (2016). 

Telepharmacy and the Role of the 

Pharmacist: A Brief Overview. Pharmacy 

and Therapeutics. 

[90]. Nesbit, T. W., et al. (2016). Telepharmacy 

in Rural Hospitals: A Review. Journal of 

Pharmacy Practice. 

[91]. Telepharmacy: A Practical Guide for 

Pharmacists. American Society of Health-

System Pharmacists, 2018.Mehrotra A, 

Paone S, Martich GD, Albert SM, 

Shevchik GJ. "A comparison of care at e-

visits and  

[92]. physician office visits for sinusitis and 

urinary tract infection." JAMA Internal 

Medicine 2013;173(1):72-74. 

[93]. Bashshur RL, Shannon GW, Smith BR, 

Alverson DC, Antoniotti N, Barsan WG, 

et al. "The empirical foundations of 

telemedicine interventions for chronic 

disease management." Telemedicine and 

e-Health 2014;20(9):769-800. 

[94]. Kruse CS, Krowski N, Rodriguez B, Tran 

L, Vela J, Brooks M. "Telehealth and 

patient satisfaction: A systematic review 

and narrative analysis." BMJ Open 

2017;7(8):e016242. 

[95]. Yellowlees PM, Shore JH. 

"Telepsychiatry and Health Technologies: 

A Guide for Mental Health Professionals." 

American Psychiatric Pub; 2018. 

[96]. Thomas EE, Haydon HM, Mehrotra A, 

Caffery LJ, Snoswell CL, Banbury A, et 

al. "Building on the momentum: 

Sustaining telehealth beyond COVID-19." 

Journal of Telemedicine and Telecare 

2020;26(5):273-282. 

[97]. American Telemedicine Association. 

"Practice Guidelines for Telepharmacy." 

Available online: 

https://www.americantelemed.org/resourc

e/practice-guidelines-for-telepharmacy/ 

[98]. Patel R, Cherla DV, Park A, Garg R, 

Schiffman FJ. "The rise of telemedicine: 

https://www.americantelemed.org/resource/practice-guidelines-for-telepharmacy/
https://www.americantelemed.org/resource/practice-guidelines-for-telepharmacy/


 

 

International Journal of Pharmaceutical Research and Applications 

Volume 9, Issue 4 July-Aug 2024, pp: 825-839 www.ijprajournal.com   ISSN: 2456-4494 

                                      

 

 

 

DOI: 10.35629/4494-0904825839          Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 839 

Telepharmacy trends during the COVID-

19 pandemic." Telemedicine and e-Health 

2021;27(6):694-698. 

[99]. National Association of Boards of 

Pharmacy. "Model State Pharmacy Act 

and Model Rules of the National 

Association of Boards of Pharmacy." 

Available online: 

https://nabp.pharmacy/model-pharmacy-

act-and-rules/ 

[100]. American Pharmacists Association. 

"Telepharmacy Resources and Tools." 

Available online: 

https://www.pharmacist.com/telepharmac

y-resources-and-tools 

 

https://nabp.pharmacy/model-pharmacy-act-and-rules/
https://nabp.pharmacy/model-pharmacy-act-and-rules/

