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Abstract: The Pharmaceutical Product Safety and Compliance System (PPSCS) is a web-based
application designed to enhance the safety, quality assurance, and regulatory compliance of
pharmaceutical products. The system provides an integrated platform to manage product registration,
batch tracking, quality control records, compliance audits, and adverse drug reaction reporting.

This system ensures proper monitoring of drug manufacturing processes in accordance with Good
Manufacturing Practices (GMP) and regulatory guidelines. It enables real-time tracking of
pharmaceutical batches, helping organizations quickly identify and recall defective or expired products.
The system also maintains detailed audit logs and inspection reports to support transparency and
regulatory verification.

Developed using modern web technologies, the system incorporates secure authentication, role-based
access control, and centralized data management to reduce manual errors and improve operational
efficiency. By digitizing safety and compliance processes, the proposed solution strengthens
pharmaceutical governance, enhances patient safety, and supports adherence to national and
international regulatory standards.
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L. INTRODUCTION
The pharmaceutical industry plays a critical role in ensuring public health by manufacturing and distributing safe and
effective medicines. However, maintaining product safety and complying with regulatory standards is a complex and
highly controlled process. Pharmaceutical companies must follow strict guidelines such as Good Manufacturing
Practices (GMP), maintain accurate documentation, monitor batch production, and ensure timely reporting of adverse
drug reactions. Failure to comply with these standards can lead to serious health risks, legal penalties, and financial
losses.
Traditional manual methods of managing product records, compliance documents, and batch tracking are often time-
consuming, error-prone, and difficult to monitor in real time. With the increasing demand for transparency and stricter
government regulations, there is a need for a digital system that can efficiently manage pharmaceutical product safety
and compliance activities.
The proposed Pharmaceutical Product Safety and Compliance System (PPSCS) is designed to address these challenges
by providing a centralized, secure, and automated platform. The system integrates modules such as product registration,
batch tracking, quality control management, compliance monitoring, and pharmacovigilance reporting. It ensures real-
time monitoring of manufacturing processes and enables quick identification and recall of defective products.
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II. PROBLEM STATEMENT

The pharmaceutical industry faces significant challenges in maintaining product safety, regulatory compliance, and
proper documentation throughout the drug lifecycle. Many pharmaceutical companies still rely on manual or semi-
digital systems for managing batch records, compliance audits, quality control reports, and adverse drug reaction
(ADR) monitoring. These traditional methods are time-consuming, prone to human error, and lack real-time
traceability.

Issues such as counterfeit medicines, delayed product recalls, improper documentation, and non-compliance with Good
Manufacturing Practices (GMP) can result in serious health risks and legal consequences. Additionally, regulatory
authorities require accurate, transparent, and timely reporting of pharmaceutical data.

Therefore, there is a need for an integrated digital system that can efficiently manage pharmaceutical product safety,
ensure regulatory compliance, enable batch tracking, and support pharmacovigilance activities in a secure and
automated manner.

III. LITERATURE REVIEW
Several research studies and existing systems focus on pharmaceutical supply chain management, drug traceability, and
compliance monitoring. Traditional Enterprise Resource Planning (ERP) systems provide basic record management but
lack specialized modules for pharmacovigilance and regulatory compliance.
Recent studies highlight the importance of:
* Digital batch tracking systems for reducing counterfeit medicines
» Automated compliance monitoring tools for regulatory adherence
* Pharmacovigilance systems for tracking adverse drug reactions
* Blockchain-based supply chain systems for transparency
However, many existing solutions are either expensive, complex, or not fully integrated. Small and medium
pharmaceutical organizations often lack access to comprehensive and affordable systems. Hence, there is a requirement
for a cost-effective, user-friendly, and integrated Pharmaceutical Product Safety and Compliance System.

IV. OBJECTIVES
1. To monitor pharmaceutical product lifecycle.
2. To ensure regulatory compliance with standards like:
0 WHO Guidelines
o FDA Regulations
0 GMP (Good Manufacturing Practices)
3. To track adverse drug reactions.
4. To generate automated compliance reports.
5. To reduce counterfeit medicine risks.
6. To improve transparency and accountability.

V. PROPOSED SYSTEM
The proposed Pharmaceutical Product Safety and Compliance System (PPSCS) is a web-based application designed to
centralize pharmaceutical product monitoring, safety management, and regulatory compliance processes.
The system includes the following modules:
1. Product Registration Module
2. Batch Tracking Module
3. Quality Control Management
4. Compliance & Audit Management
5. Pharmacovigilance Reporting
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6. User Role & Authentication Management
The system ensures real-time monitoring, secure data storage, automated alerts for license renewals and product expiry,

and fast recall management. It reduces manual errors and enhances transparency in pharmaceutical operations.
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VI. RESULTS AND DISCUSSION
The proposed Pharmaceutical Product Safety and Compliance System was developed to improve the monitoring,
verification, and management of pharmaceutical products. The system was tested using sample medicine data to
evaluate its performance in identifying compliance issues and ensuring product safety.
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75




Y

® International Journal of Advanced Research in Science, Communication and Technology ‘

K/ IJARSCT

IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 1D 0O
ISSN: 2581-9429 Volume 6, Issue 4, March 2026 Impact Factor: 8.2

DFD diagram :-
Drug Drug Data o Prod
Manufacurers/Suppliers | | |- D7U0 Regisiralion & Data
Collection <
Ba
Batch Ir
Venfication Status
4 QR Code Scan
ser €——__ | 2 Authenlication & »

Verificaton

Duy
[
Batch Inft
Verified Data

Detection

3. Al Fake Detection Module ——

Counte

Flow diagram :-

Copyright to IJARSCT
www.ijarsct.co.in

DOI: 10.48175/IJARSCT-31808 76

%
7 1ssN W)
| 2581-0429 |}




(/ ’ IJARSCT

Xx International Journal of Advanced Research in Science, Communication and Technology \

IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 6, Issue 4, March 2026

3tart System process begins

-
y
Crug Reseach & Devalopment
Submit Authorization Arplicafion
Raguiatory Aulnanty Review
;‘//
MOT approved approvac

Change rec est senf Manufaelurirg Proress

GMP!GOF Comollance Check

Al Fake Medicine Detection

Inspactior:

N

Repodtin

End Process contiri

Copyright to IJARSCT
www.ijarsct.co.in

77

7 1ssN W)
| 2581-0429 |}

! - [{] DOI: 10.48175/IJARSCT-31808
ey

=P

Tro




({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal FiEp 00}
ISSN: 2581-9429 Volume 6, Issue 4, March 2026 Impact Factor: 8.2

6.1 METHODOLOGY

The methodology used for developing the Pharmaceutical Product Safety and Compliance System (PPSCS) follows the
Agile Software Development approach, which supports step-by-step development and continuous improvement. The
process begins with requirement analysis, where functional requirements such as product registration, batch tracking,
quality control, compliance monitoring, and adverse drug reaction (ADR) reporting are identified. Regulatory standards
like Good Manufacturing Practices (GMP) are studied to ensure the system meets pharmaceutical guidelines.

After gathering requirements, the system design phase is carried out. In this stage, the overall architecture is planned
using a three-tier structure consisting of the presentation layer (frontend), application layer (backend), and database
layer. The database schema is designed to manage entities such as products, batches, users, compliance records, and
ADR reports. User interfaces like dashboards and data entry forms are also designed for better usability.

Next, the development phase is executed where modules are implemented gradually. Secure login, role-based access
control, and data validation mechanisms are integrated to ensure system security and reliability. Once development is
completed, testing is performed to verify system functionality, integration, and security. Finally, the system is deployed
on a server and maintained regularly with updates to ensure continuous compliance, performance, and patient safety.

VII. CONCLUSION

The Pharmaceutical Product Safety and Compliance System (PPSCS) provides an effective and reliable solution for
managing pharmaceutical product safety and regulatory compliance. The system successfully integrates key processes
such as product registration, batch tracking, quality control, compliance monitoring, and adverse drug reaction
reporting into a single centralized platform. By automating these processes, the system reduces manual errors, improves
traceability, and enhances overall operational efficiency.

The proposed system ensures adherence to Good Manufacturing Practices (GMP) and regulatory standards by
maintaining accurate records, generating timely alerts, and supporting audit and inspection requirements. Real-time
monitoring of batches and systematic handling of adverse drug reactions enable quick identification of risks and
efficient product recall, thereby improving patient safety.

Overall, the implementation of this system strengthens pharmaceutical governance, increases transparency across the
supply chain, and supports safer healthcare delivery. The system is scalable and can be enhanced further with advanced
technologies such as blockchain, artificial intelligence, and mobile integration, making it a practical and future-ready
solution for the pharmaceutical industry.
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