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ABSTRACT

“MediPharma" is a comprehensive web application designed to address critical challenges in the healthcare
industry, focusing on medicine authentication, prescription validation, patient medical history management,
and medical reports storage. This innovative solution aims to combat the counterfeiting of medicines by
implementing an end-to-end tracking system, ensuring the authenticity of each medicine through digital
records. The platform enables doctors to issue digital prescriptions securely, preventing the sale of
unauthorized medicines. The project facilitates seamless access to patient medical history, empowering
healthcare professionals with valuable insights for better diagnosis and treatment planning. Medical reports
generated from various tests are conveniently stored on the platform, streamlining healthcare management for
patients and medical practitioners. To ensure safety, the application only allows certified medical stores to sell
medicines, safeguarding patients from potential risks. By leveraging the web technology, “MediPharma"
promises a responsive and user-friendly web interface, revolutionizing the healthcare sector with its efficient
and secure services.
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I. INTRODUCTION

In the realm of modern healthcare, precision, efficiency, and safety is paramount. The identification and
tracking of medicines have emerged as crucial components in ensuring the delivery of high-quality patient care.
In an era characterized by rapid technological evolution, traditional methods of medication management are
proving insufficient, prompting the need for innovative solutions. This research paper explores the profound
impact of Medicine Identification and Tracking Systems (MITS) on healthcare practices, highlighting their
significance in enhancing patient safety, improving drug administration processes, and facilitating better
healthcare management.

Historically, the healthcare sector has relied on manual processes for identifying, dispensing, and tracking
medications, leaving room for errors, inefficiencies, and safety concerns. Human errors, such as medication
mix-ups or dosage inaccuracies, have resulted in adverse patient outcomes, leading to increased healthcare
costs and legal ramifications. Moreover, the global pharmaceutical industry has been grappling with counterfeit
drugs infiltrating supply chains, endangering patients' lives and eroding trust in medication safety.

In response to these challenges, Medicine Identification and Tracking Systems have emerged as a revolutionary
solution. These systems encompass a spectrum of technologies, including barcoding, Radio Frequency
Identification (RFID), and advanced data analytics, enabling the accurate and real-time tracking of medications
from production to administration. Such systems not only reduce the possibility of human errors but also
enhance medication traceability, thereby ensuring the authenticity and integrity of pharmaceutical products.
This research paper delves into the multifaceted aspects of Medicine Identification and Tracking Systems,
shedding light on their role in the pharmaceutical supply chain, hospital operations, and patient-centric care. It
will examine case studies and real-world applications to demonstrate how MITS have already transformed
healthcare delivery and explore their potential to further alter the sector.

II. LITERATURE RESEARCH

According to paper [1] [Genuine product verification system using block chain technology], Whenever a
product is made, bought, or sold, all of these actions are recorded on a digital ledger that can't be changed or
deleted. It's like having an unchangeable history of the product. To manage this history, we use something
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called smart contracts on the blockchain. These are like digital agreements that automatically enforce the rules
of how products are registered, transferred, and tracked. To make this system work, not just one company, but
everyone involved in the supply chain can join. This system doesn't rely on a single company or organization.
Instead, it's spread out among many different members, which makes it hard for anyone to cheat or mess with
the data. Keeping track of all this product information can be overwhelming. So, they use a combination of on-
chain and off-chain methods to manage the data better.

This project uses blockchain technology to create a clear and safe system for tracking products from their
creation to when you buy them, involving many different companies and making it hard for anyone to cheat the
system. It also uses smart contracts to manage the rules and keep things organized.

According to paper [2] [Reliable Identification of Counterfeit Medicine Using Camera Equipped Mobile Phones],
The proposed system leverages the existing infrastructure of mobile technology to enhance the verification
process of medicines. This enhancement involves the incorporation of a data matrix on medicine packaging,
encompassing critical information such as Manufacturer ID, Product ID, unique package ID, an authentication
code, and optional metadata. The authentication code's hash value is securely stored in a Central Verification
Register (CVR), which safeguards against potential database compromises, as it is practically infeasible to
reverse engineer the original value from its hash. To initiate the verification process, a camera-equipped mobile
phone equipped with a specialized data matrix reader captures the data matrix. Subsequently, the application
extracts the unique identifier code and composes it into a text message (SMS) for transmission to the CVR. Upon
receiving the unique identifier, the CVR conducts a sequential verification process, initially searching for the
Manufacturer ID and subsequently confirming the validity of the Product ID. If both the manufacturer and
product are validated, the CVR proceeds to query the Verified Medicine Log (VML) for the presence of the
unique package ID. Detection of the unique ID in the VML indicates potential medicine reuse, thereby
classifying the medicine as counterfeit.

Conversely, if the unique ID is absent in the VML, the CVR computes the hash value of the authentication code
and cross-references it with the database. Upon successful verification of the authentication code, the CVR
affirms the medicine's authenticity and communicates this confirmation to the user via SMS. Furthermore, the
CVR provides supplementary information, including the date of manufacture, date of expiry, manufacturer
details, active ingredient, and its respective dosage, enriching the user's understanding of the product.”

According to paper [3] [On the Logical Foundation of a Personalized Medical Prescription System], The system
is based on a knowledge base that is represented in description logic, which is a formal language for
representing and reasoning about ontologies. Ontologies are conceptual models of a domain that can be used to
represent the different concepts in the domain, their relationships to each other, and their properties. The
knowledge base for the personalized medical prescription system includes ontologies for the following
domains: Drugs, Diseases, Patients, Drug interactions. The system uses the knowledge base to reason about the
patient's medical history, condition, and other factors to generate a personalized prescription. The prescription
includes the name of the drug, the dose, the route of administration, and any other relevant information. The
paper also discusses the challenges of dealing with incomplete knowledge and conflicting information in the
medical domain. The authors propose to apply tenable logic in order to address these challenges. Defeasible
reasoning is a type of reasoning that allows for exceptions to rules. This is important in the medical domain,
where there are often many exceptions to the rules.

Though it is currently in the early stages of development, the personalized medical prescription system has the
potential to completely change how prescriptions are written. By taking into account the patient's individual
characteristics and medical history, the system can generate prescriptions that are more likely to be safe and
effective. The paper is well-written and well-organized. The authors provide a clear and concise overview of the
logical foundations of their system. They also discuss the related work in the field and the challenges that they
still need to address. Overall, the paper is a valuable contribution to the field of personalized medicine. It
provides a sound logical foundation for a customized prescription drug system and discusses the challenges of
dealing with incomplete knowledge and conflicting information in the medical domain.

According to paper [4] [Design Considerations for a Reusable Medical Database], In this comprehensive
literature review, we have examined the multifaceted landscape of design considerations for reusable medical
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databases within the healthcare domain. Our exploration across various dimensions of database design,
including data standardization, privacy, scalability, data integration, user interface, data quality, and analytics,
has shed light on the critical factors that contribute to the successful development and deployment of these
databases. The literature reviews we've done shows that designing reusable medical databases is a complex
task. It involves many different factors and aspects to consider. To make these databases work well in
healthcare, we need to combine all these considerations in a balanced way, taking into account the unique
challenges and opportunities that healthcare presents. As healthcare keeps changing and improving, our way of
designing these databases must also change and improve. In the future, researchers should look into new
technologies, how the rules and regulations in healthcare are changing, and come up with creative ways to
design databases. This will help us make even better medical databases that will benefit patients as well as the
people who work in healthcare.

According to paper [5] [Tracking medication information across medical records], The methodology employed
in this literature review is designed to systematically gather, analyses, and synthesize relevant scholarly work
on the topic of tracking medication information across medical records. This section outlines the steps and
procedures followed to identify, select, and review pertinent research articles and publications.

The research objectives were established at the outset to guide the literature review process. The primary aim
was to investigate the various methods, challenges, and advancements related to the tracking of medication
information within electronic health records (EHRs) and other medical data repositories. A comprehensive
literature search strategy was devised to identify relevant sources. Databases such as PubMed, MEDLINE,
Scopus, and Google Scholar were selected for their extensive coverage of healthcare-related literature. A list of
" "medication tracking," "EHR interoperability,"
and related terms, was compiled to create search queries. Multiple combinations of these keywords were used
to ensure the retrieval of a wide range of scholarly articles. Selected articles underwent a comprehensive
review and analysis. Data were extracted concerning the methodologies, technologies, challenges, and

keywords and phrases, including "medication reconciliation,

outcomes associated with monitoring drug information throughout medical records. The findings from each
article were categorized and synthesized to identify common themes and trends within the literature.
According to paper [6] [Management of Medical Records: Facts and Figures for Surgeons], A review of the
literature was conducted to identify studies on the prevalence and consequences of medical record errors. The
literature review also included studies on best practices for medical record management. The findings of the
literature review were used to inform the discussion of the importance of medical record management for
surgeons, as well as the outline of best practices for managing medical records effectively. The paper concludes
by emphasizing the importance of medical record management for surgeons and providing recommendations
for improving the accuracy, completeness, and security of medical records.

IIL. COMPARITIVE ANALYSIS
Paper Name:
Genuine Product Verification System using Blockchain Technology
Author:
Dr. N.V. Shibu, Gokula Krishna, Gowtham P, Karthick Kumar
Proposed System:

Demonstrates the potential of blockchain for verifying product authenticity, which is relevant to the project's
focus on medicine authentication. Provides insights into how blockchain's decentralization and immutability
can prevent counterfeiting.

Limitations:

The blockchain-based approach might have scalability issues when applied to a large-scale pharmaceutical
supply chain. The resource-intensive nature of blockchain could lead to slower transaction processing and
higher costs.

Paper Name:

Reliable Identification of Counterfeit Medicine Using Camera Equipped Mobile Phones
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Author:
Saif ul Rehman, Raihan Ur Rasool, M. Sohaib Ayub, Saeed Ullah, Aatif Kamal, Qasim M. Rajpoot, and Zahid Anwar
Output:

The solution doesn't require any new equipment or special training for the people who use it. So, it won't cost a
lot of money or be hard to set up. It's designed to stay safe even if someone tries to cheat or harm it in some
way. To use this solution, you only need a regular mobile phone with a camera, like the one you use to take
pictures, and the ability to send a text message (SMS).

Limitations:

However, there are still some problems to figure out, like how to securely and reliably access information about
medicine (CVR), how to make sure medicine from other countries is real, and how to verify medicine over the
internet. These are areas that need more research.

Paper Name:

On the Logical Foundation of a Personalized Medical Prescription System
Author:

Sherin Hijazi, Nadim Obeid, And Khairuddin Sabri

Proposed System:

The system works by first constructing a knowledge base of all relevant medical knowledge, including
information about drugs, diseases, and patients. The knowledge base is then used to generate a personalized
prescription for the patient based on their individual medical history and condition. The system can also be
used to detect potential drug-drug interactions and drug-disease interactions. This can help to improve the
safety and efficacy of medical prescriptions.

Limitations:

The proposed system is still under development, but it has the potential to revolutionize the way that medical
prescriptions are generated. By taking into account all of the relevant factors, including the patient's individual
medical history and condition, the system can generate more personalized and effective prescriptions.

Paper Name:

Design Considerations for a Reusable Medical Database
Author:

Chandrashekar N, Gautam S. M, Srinivas K.S, Vijayananda ]
Proposed System:

The paper outlines a reusable medical database component allowing modalities to utilize it by writing apps
through data access interfaces. It automates schema creation, supports modality-specific models, and provides
storage for data operations. Modalities can focus on apps while the component handles data storage,
challenging assumptions of trade-offs between maintenance and performance.

Limitations:

Without the specific content of the paper, it's challenging to provide exact limitations. However, potential
drawbacks could include inadequate attention to real-world implementation challenges, insufficient
consideration of data security and privacy, or a lack of practical validation for the proposed design
considerations.

Paper Name:

Tracking medication information across medical record

Author:

Juan Eugenio Iglesias, Krupa Rocks, Neda Jahanshad, Enrique Frias-Martinez, Lewellyn P. Andrada, Alex A.T. Bui
Proposed System:

Research Objectives: Clearly define the research goals to investigate medication tracking methods within
medical records.
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Literature Search:

Utilize academic databases and keywords to conduct an exhaustive search for relevant studies.
Inclusion/Exclusion Criteria: Specify criteria for selecting studies based on relevance, recency, and type.
Data Collection: Gather and organize selected articles, ensuring data integrity.

Review and Analysis: Thoroughly assess articles for methodologies, challenges, and advancements. Identify
Gaps and Trends: Highlight research gaps and emerging trends. Conclusion and Recommendations: Summarize
findings and offer recommendations for future research.

Citations and Reporting: Properly cite sources and present findings coherently in the literature review report.
Limitations:

Limited Sample Size taken for study, Medication Name Variations, Dosage Extraction Complexity, Language
Nuances, No Handling of Typos, Complexity of the Problem.

Paper Name:

Management of Medical Records: Facts and Figures for Surgeons
Author:

Amit Bali, Deepika Bali, Nageshwar lye, Meenakshi Iyer
Proposed System:

A surgeon could use the system to generate a pre-operative checklist for a patient, based on the patient's
individual medical history and the type of surgery being performed. This could help to reduce the risk of
complications. The system could be used to track a patient's progress after surgery, and to identify any
potential complications early on. This could lead to better patient outcomes. The system could be used to collect
data on surgical outcomes and patient satisfaction. This data could then be used to identify areas where the
surgeon's practice can be improved. The system could be used to generate reports for insurance companies and
other payers. This could help to streamline the billing and reimbursement process.

Limitations:

Focuses on surgeons, but does not address unique challenges of other surgical specialties. Does not discuss
emerging technologies for improving medical record management. Does not provide specific recommendations
for how surgeons can implement best practices.

IV.  CONCLUSION

The prevention of counterfeiting is a critical aspect of Medicine Identification and Tracking Systems (MITS)
powered by digital records. In an era where counterfeit medications pose a substantial threat to patient safety
and the pharmaceutical industry's integrity, these systems offer a robust defence against such illicit activities.
The integration of digital records within Medicine Identification and Tracking Systems is a formidable tool in
the prevention of counterfeiting and the assurance of medication authenticity. By leveraging technology to
create transparent, accountable, and data-rich pharmaceutical supply chains, MITS contribute significantly to
the global effort to combat counterfeit and tampered medications, ultimately safeguarding patient health and
the integrity of the healthcare industry.
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