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ABSTRACT

With the rapid advancement of intelligent
technologies such as Artificial Intelligence (AI),
Machine Learning (ML), and Internet of
Things (IoT), healthcare services are becoming

more efficient, personalized, and patient-

friendly. This paper focuses on the application

of intelligent technologies in enhancing

pharmacy care services by improving

accessibility, accuracy, and user experience.

Traditional pharmacy services often face

challenges such as long waiting times,

prescription errors, and lack of personalized
interaction. The proposed system integrates Al-
based chatbots, automated prescription
verification, smart medication management,

and real-time patient support to improve the

overall pharmacy  experience.  Natural
Language  Processing  (NLP)  enables
communication between patients and the

system, while machine learning algorithms
assist in drug recommendations and error
detection. Additionally, IoT-enabled devices
can track medication usage and remind patients
about dosage schedules. The results indicate
improved reduced

patient  satisfaction,

workload for pharmacists, and enhanced

accuracy in medication dispensing. This system
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provides a scalable and efficient solution to
modernize pharmacy care services, making

them more user-friendly and reliable.

Keywords: Intelligent Technology, Pharmacy
Care, AI, Machine Learning, IoT, NLP,

Smart Healthcare

LINTRODUCTION

In recent years, the integration of intelligent
technologies into the healthcare sector has
significantly transformed the way medical
services are delivered, particularly in pharmacy
care. Traditional pharmacy systems often rely
heavily on manual processes, which can lead to
inefficiencies such as long waiting times,
prescription errors, and limited patient
interaction. These challenges not only affect
the quality of service but also impact patient
satisfaction and safety. With the growing
demand for faster and more reliable healthcare
services, there is a need to adopt advanced
technological solutions that can streamline
pharmacy operations and enhance user
experience. Intelligent technologies such as
Artificial Intelligence (AI), Machine Learning

(ML), and Natural Language Processing (NLP)
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offer innovative ways to automate routine tasks,
improve accuracy, and provide personalized
care, thereby making pharmacy services more

accessible and user-friendly.

Artificial Intelligence and Machine Learning
play a vital role in modernizing pharmacy care
by enabling intelligent decision-making and
automation. Al-powered systems can analyze
large volumes of medical data, identify patterns,
and assist in detecting prescription errors or
potential drug interactions. Machine learning
algorithms can also recommend suitable
medications based on patient history and
current treatment

symptoms, improving

outcomes. Furthermore, Natural Language
Processing allows patients to interact with
pharmacy systems through chatbots or virtual
assistants, enabling real-time communication
and support. These technologies help reduce
the workload of pharmacists while ensuring
that patients receive accurate and timely
information. By integrating these intelligent
systems into pharmacy services, healthcare
providers can enhance efficiency, minimize

risks, and deliver a higher level of care.

In addition to Al and ML, the incorporation of

Internet of Things (IoT) devices further
enhances the effectiveness of pharmacy care
services. loT-enabled systems can monitor
patient medication usage and provide timely
reminders for dosage and refills, ensuring

adherence to prescribed treatments. This is
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particularly beneficial for patients with chronic
conditions who require consistent medication
management.  The

proposed intelligent

pharmacy care system combines these
advanced technologies to create a seamless and
user-friendly experience for both patients and
pharmacists. It includes features such as
automated prescription verification, smart
medication recommendations, and real-time
assistance. By leveraging intelligent
technology, the system not only improves
operational efficiency but also fosters better
patient engagement and trust, ultimately
contributing to a more effective and friendly

healthcare environment.

II SURVEY OF RESEARCH

[1] The research by Christopher Manning et al.
(2008) introduced fundamental concepts of
Natural Language Processing (NLP) for
analyzing and understanding human language.
The methodology includes tokenization, part-
of-speech tagging, parsing, and semantic
analysis to extract meaningful information
from unstructured text data. These techniques
enable intelligent systems to interpret user
queries and identify relevant keywords and
context. The results demonstrated that NLP
significantly improves text understanding and
information retrieval accuracy in various
applications. However, challenges such as
context

ambiguity, dependency, and

multilingual processing remain unresolved.
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This research is highly relevant to intelligent
pharmacy care systems, where NLP is used to
process patient queries, analyze prescriptions,
and enable chatbot-based communication,
thereby improving interaction and service

efficiency.

[2] The study by Geoffrey Hinton et al. (2012)
explored the application of deep learning
techniques in complex data processing and
pattern recognition tasks. The methodology
uses artificial neural networks with multiple
hidden layers to learn  hierarchical
representations of data from large datasets.
These models are capable of handling tasks
such as image recognition, speech processing,
and predictive analytics with high accuracy.
The results showed that deep learning
significantly improves performance compared
to traditional machine learning methods.
However, these models require large volumes
of data, high computational resources, and
careful parameter tuning. This research
supports the implementation of deep learning
in intelligent pharmacy systems for tasks such
as prescription validation, patient data analysis,

and automated decision-making.

[3] The research by Tomas Mikolov (2013)
introduced the Word2Vec model, which
represents words as vectors in a continuous
vector space based on their contextual usage.
semantic

The  methodology captures

relationships between words, allowing systems
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to understand similarities and associations
between medical terms. Words with similar
meanings are positioned closer together in the
improving text analysis

vector  space,

capabilities. = The  results  demonstrated
enhanced performance in tasks such as text
classification,  sentiment  analysis, and
information retrieval. However, the model has
limitations in handling complex sentence
structures and long-range dependencies. This
research is important for intelligent pharmacy
accurate

care systems, as it enables

interpretation of prescriptions and patient
queries by identifying relationships between
terms and semantic

medical improving

understanding.

[4] The study by Paul Taylor (2009) focused on
the development of Text-to-Speech (TTS)
systems that convert written text into spoken
language. The methodology involves text
normalization, phoneme generation, prosody
modeling, and waveform synthesis to produce
intelligible speech. These systems are widely
used in applications such as virtual assistants,
accessibility tools, and automated customer
support. The results showed that TTS systems
effectively generate understandable speech,
although achieving natural human-like tone
and emotion remains a challenge. This research
is relevant to intelligent pharmacy systems,

where TTS can be used to provide voice-based

assistance, explain medication instructions, and
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improve accessibility for elderly or visually

impaired patients.

[5] The research by Andrew Ng et al. (2015)
highlighted the role of machine learning in
healthcare

applications,  particularly  in

predictive analysis and recommendation
systems. The methodology involves training
supervised learning models on large datasets to
identify patterns and make predictions. These
models can analyze patient history, symptoms,
and medication data to recommend appropriate
treatments. The results demonstrated improved
decision-making accuracy and efficiency in
healthcare systems. However, the effectiveness
of these models depends on the quality and
availability of training data. This research
supports intelligent pharmacy care systems by

enabling drug recommendation, prescription

analysis, and personalized healthcare services.

[6] The study by Ian Goodfellow et al. (2016)
introduced Generative Adversarial Networks

(GANs), a powerful framework for generating

realistic data samples such as images and audio.

The methodology consists of two neural
networks—a generator and a discriminator—
that compete to improve the quality of
generated outputs. The results showed that
GANs can produce highly realistic and high-
quality data, making them useful for simulation
and content generation tasks. However,
training GANSs is complex and requires careful

tuning to avoid instability issues. This research

www.ijesat.com

is relevant to intelligent healthcare systems, as
GANs can be used to generate synthetic
medical data for training models and improving
system performance without compromising

patient privacy.

III. WORKING METHODOLOGY

The proposed Intelligent Pharmacy Care
System follows a structured and integrated
workflow that combines Artificial Intelligence,
Machine  Learning,  Natural = Language
Processing, and IoT technologies to enhance
the efficiency and friendliness of pharmacy
services. Initially, the system collects input
from users in the form of prescriptions, medical
queries, or patient health data. This input is
processed using Natural Language Processing
techniques such as tokenization, keyword
extraction, and semantic analysis to identify
important medical terms, drug names, and
dosage instructions. The system then validates
the prescription using machine learning models
that detect possible errors, drug interactions, or
incorrect dosages. This initial stage ensures
that the input data is accurate, structured, and
safe for further processing, thereby reducing
the risk of human error and improving patient

safety.

In the next phase, the system provides
intelligent assistance through an Al-based
chatbot and recommendation engine. The
chatbot interacts with users in real time,

answering queries related to medications, side

Vol 26 Issue 04, April, 2026

Page 1861 of 1865



ISSN:2250-3676

International Journal of Engineering Science and Advanced Technology(IJESAT)

effects, and usage instructions. It uses NLP
models to understand user questions and
provide relevant responses. Simultaneously, the
recommendation system analyzes patient
history, symptoms, and prescription data to
suggest suitable medications or alternatives
when necessary. This stage also integrates
Text-to-Speech functionality to convert text
responses into voice output, making the system
more accessible to users, especially elderly or
visually impaired patients. The intelligent
assistance module enhances user experience by
providing quick, accurate, and personalized
support without requiring constant human

intervention.

In the final stage, the system incorporates IoT-
based monitoring and management features to
ensure proper medication adherence and
service efficiency. loT-enabled devices or
mobile applications send reminders to patients
about medication schedules, dosage timings,
and prescription refills. The system also
maintains a centralized database that stores
patient records, prescription history, and
medication details, allowing pharmacists to
monitor and manage operations effectively.
Automated alerts are generated in case of
missed doses or potential health risks, enabling
timely intervention. All components are
integrated into a unified platform where users
can access services seamlessly. This
methodology ensures a complete automation of

pharmacy care processes, improving accuracy,
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reducing workload, and delivering a more user-

friendly and efficient healthcare service.

IV RESULTS EXPLANATIONS

The implementation of the Intelligent
Pharmacy @ Care  System  demonstrated
significant improvements in efficiency,

accuracy, and user experience compared to
traditional pharmacy services. The system was
evaluated based on key performance
parameters such as response time, prescription
accuracy, and patient satisfaction. The results
indicate that the integration of Artificial
Intelligence, Machine Learning, and Natural
Language Processing has effectively enhanced
the overall functionality of pharmacy services.
Automated prescription analysis reduced the
time required for processing and minimized
human errors, ensuring safe and reliable
medication dispensing. The system also
showed consistent performance across different
types of user inputs, proving its scalability and

adaptability in real-world scenarios.

The response time of the system was

significantly improved due to the use of Al-
based automation and chatbot assistance. Users
were able to receive instant responses to their
queries  without  waiting for  manual
intervention. This reduced waiting time and
improved service accessibility, especially
during peak hours. The chatbot was able to
accurately understand user queries and provide
information in  most

relevant cases,

Vol 26 Issue 04, April, 2026

Page 1862 of 1865



ISSN:2250-3676

International Journal of Engineering Science and Advanced Technology(IJESAT)

demonstrating the effectiveness of NLP
techniques. Additionally, the prescription
validation module successfully identified

potential errors and drug interactions, thereby
enhancing patient safety. These improvements
highlight the system’s ability to deliver fast and

reliable pharmacy services.

User satisfaction was evaluated through

feedback collected from individuals who
interacted with the system. The majority of
users reported a

positive  experience,

appreciating features such as real-time
assistance, medication reminders, and ease of
use. Patients found the system particularly
helpful in managing their medication schedules
through automated alerts and notifications.
However, some limitations were observed,
including occasional inaccuracies in chatbot
responses and lack of emotional tone in voice-
based interactions. Despite these minor issues,
the overall feedback was highly favorable,
indicating that the system successfully
enhances the friendliness and usability of
pharmacy care services. The results confirm
that intelligent technology plays a crucial role
in improving healthcare delivery and patient

engagement.
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The above graph represents the overall
performance evaluation of the Intelligent
Pharmacy Care System based on three key
parameters: response time, accuracy, and user
satisfaction. The graph clearly shows that the
system achieves high accuracy in prescription
validation and medication recommendations,
indicating the effectiveness of machine
learning and Natural Language Processing
techniques. The response time is significantly
low, demonstrating the system’s ability to
provide instant assistance through chatbot
automation  and  real-time  processing.
Additionally, user satisfaction is observed to be
high due to features such as ease of use, quick
responses, and medication reminders. Although
minor variations may occur due to input
complexity, the system maintains consistent
performance across all metrics. Overall, the
graph highlights that the integration of
intelligent technologies results in a balanced
and efficient system, ensuring reliable, fast,

and user-friendly pharmacy care services.
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V. CONCLUSION

The Intelligent Pharmacy Care System
demonstrates how advanced technologies such
as Artificial Intelligence, Machine Learning,
Natural Language Processing, and IoT can
significantly improve the efficiency and
friendliness of pharmacy services. The system
automates key processes including prescription
validation, patient interaction, and medication
management, reducing human effort and

minimizing errors. By providing real-time

assistance through chatbots and ensuring
medication adherence through automated
reminders, the system enhances patient

satisfaction and engagement. The results
indicate improved accuracy, faster response
time, and better overall service quality
compared to traditional pharmacy systems.
Although some challenges such as data privacy
concerns and occasional system limitations
exist, the proposed approach offers a reliable
and scalable solution for modern healthcare
Overall, this

needs. work highlights the

potential of intelligent technologies in
transforming pharmacy care into a more
accessible, efficient, and user-friendly service.
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