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ABSTRACT: The creation of medicine labels plays a vital role in the pharmaceutical industry by ensuring that patients
receive accurate and comprehensible information about their medications. Effective labeling communicates critical
details such as the drug name, dosage, manufacturing and expiry dates, storage conditions, and safety precautions.
Accurate and well-designed labels help minimize medication errors, enhance patient safety, and promote adherence to
prescribed treatments. Recent advancements in labeling technologies have introduced features such as barcodes, QR
codes, and unique identifiers, enabling efficient tracking, authentication, and inventory management across healthcare
systems. This study focuses on the design and development of medicine labels that are clear, informative, durable, and
compliant with regulatory standards. By emphasizing legibility, content accuracy, and visual clarity, the proposed
system contributes to improved patient safety, proper drug administration, and overall healthcare quality.
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I. INTRODUCTION

Medicine labels are an indispensable component of the healthcare ecosystem, serving as a critical interface between
pharmaceutical manufacturers, healthcare providers, and patients. They convey essential information such as the
medicine’s name, active ingredients, dosage form, strength, administration guidelines, manufacturing and expiry
details, storage instructions, and potential side effects. These details ensure that patients use medications correctly and
safely while enabling healthcare professionals to make informed prescribing and dispensing decisions.

Inadequate or unclear labeling has been identified as a major contributor to medication errors and patient harm. The
World Health Organization (WHO) and various national drug regulatory authorities emphasize the importance of
standardized, legible, and accurate labeling to safeguard patient health. As the range and complexity of pharmaceutical
products continue to grow, the need for accessible and technology-supported labeling systems has become more
pressing.

Recent advancements in digital health technologies have paved the way for intelligent solutions that go beyond static
printed labels. Features such as QR codes, barcodes, and smart recognition systems allow users to access extended
information about a medicine—its composition, dosage, contraindications, and manufacturer details—through digital
interfaces. Such innovations not only enhance patient engagement but also support pharmacists and clinicians in
verifying authenticity and ensuring regulatory compliance.

This paper, MediScan, aims to bridge the gap between traditional labeling and modern digital healthcare by developing
an intelligent system capable of scanning medicine names and retrieving relevant information such as ingredients,
dosage instructions, and safety details. By integrating computer vision and database retrieval techniques, MediScan
promotes accuracy, transparency, and ease of access to critical drug information. The system ultimately contributes to
improved medication management, reduced prescription errors, and enhanced patient safety—aligning with the global
movement toward smart healthcare solutions.
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II. LITERATURE SURVEY

2.1 Importance of Accurate Medicine Labeling

Medicine labels play a critical role in ensuring patient safety and proper drug administration. They provide essential
information such as the drug name, active ingredients, dosage instructions, manufacturing and expiry dates, storage
guidelines, and potential side effects. Accurate labeling reduces the risk of medication errors, enhances patient
adherence, and promotes overall treatment efficacy [1].

2.2 Challenges in Traditional Labeling

Conventional medicine labeling relies primarily on manual processes, which are prone to human errors and
inconsistencies. Variations in font types, sizes, and layouts across labels complicate information extraction.
Additionally, language barriers and the need for real-time accessibility limit the effectiveness of traditional labeling
methods, particularly in diverse healthcare settings [2].

2.3 Optical Character Recognition (OCR) for Pharmaceutical Labels

Recent advancements in OCR technologies have significantly improved text recognition from complex medicine labels.
Deep learning-based OCR approaches have enhanced robustness in identifying varying fonts, sizes, and label layouts
[3]. For instance, image-text embedding models, such as DLI-IT, have been applied to automatically detect drug
information by combining visual and textual data from medicine labels [4].

2.4 Artificial Intelligence and Machine Learning Integration

Machine learning and Al-based systems have been increasingly utilized to automate medicine label analysis. The U.S.
Food and Drug Administration (FDA) has explored machine learning prototypes to improve label review accuracy and
efficiency [5]. Pre-trained language models, including BERT, have been applied for semantic labeling and automated
information extraction from drug labels, facilitating regulatory compliance and safety verification [6].

2.5 Smart Labeling Systems

The integration of smart labeling technologies, such as QR codes and barcodes, allows patients and healthcare
providers to access detailed drug information via smartphones or scanners. These systems support improved medication
adherence, patient engagement, and real-time verification of drug authenticity [7].

2.6 Existing Applications and Tools

Several systems have been implemented to enhance medicine label recognition. For example, the Safe Label System
(SLS) verifies correct drug administration using barcode scanning, thereby reducing errors in healthcare settings [8].
Similarly, Al-powered OCR tools are used in pharmaceutical proofreading to ensure compliance with regulatory
standards and to automate text verification [9].

2.7 Research Gaps and Opportunities

Despite these advancements, challenges remain in handling multilingual labels, diverse scripts, and user interfaces
suitable for individuals with varying levels of literacy. Developing inclusive, user-friendly, and Al-assisted medicine
label recognition systems presents a significant opportunity to enhance medication safety and digital healthcare
delivery.

1. METHODOLOGY
3.1 Requirement Analysis :
Identify essential information to be included on the label, such as drug name, composition, dosage instructions,
manufacturing and expiry dates, storage guidelines, and safety warnings.

Study regulatory guidelines from organizations like FDA, EMA, and DCGI to ensure compliance.

3.2 System Design:
Choose appropriate size, layout, and font style for readability.
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Incorporate pictograms, symbols, or color codes to enhance comprehension, especially for patients with limited
literacy.

Ensure space for additional features like barcodes, QR codes, or tamper-evident seals.

3.3 Development Tools and Technologies:
Select durable, moisture-resistant, and tamper-proof materials to ensure label longevity and integrity.

Use high-quality printing techniques to maintain legibility under various environmental conditions.

3.4 Implementation:
Add QR codes or barcodes for digital tracking, inventory management, and patient guidance

Test compatibility with scanning devices and electronic health record systems.

3.5 Testing:

To ensure that the medicine labels are clear and easily understood, readability and comprehension tests are conducted
with a diverse group of sample users. Participants are selected from different age groups, educational backgrounds, and
literacy levels to represent the wide range of patients who may use the medications. During the tests, participants are
asked to interpret the information on the labels, including drug name, dosage instructions, safety warnings, and storage
guidelines. Observations are made on how quickly and accurately the participants can extract and understand the
necessary information.

The comprehension tests involve practical scenarios, such as identifying the correct dosage, recognizing potential side
effects, and understanding special instructions (e.g., “take with food” or “store in a cool place”). These tests help
identify areas of confusion, ambiguous wording, or design elements that may hinder proper understanding. Special
attention is given to participants with limited literacy, as they may require additional visual cues such as pictograms or
color codes to fully comprehend the instructions.

Based on the feedback collected during these tests, the label design is refined iteratively. Changes may include
adjusting font size, modifying wording for clarity, enhancing visual symbols, or reorganizing the layout to prioritize
critical information. This process ensures that the labels communicate essential information effectively to all users,
reducing the risk of medication errors.

Finally, after incorporating the suggested improvements, the revised labels are re-evaluated with a smaller subset of
participants to verify that the changes have enhanced comprehension and readability. Continuous feedback and iterative
refinement help create labels that are both user-friendly and compliant with regulatory standards, ultimately supporting
safe and effective medication usage.

3.6 SYSTEM ARCHITECTURE

To ensure medicine labels are clear and understandable, readability and comprehension tests are conducted with a
diverse group of users representing different age groups, educational backgrounds, and literacy levels. Participants are
asked to interpret information on the labels, including drug names, dosage instructions, safety warnings, and storage
guidelines. Observations are made on how accurately and quickly participants can extract the necessary information,
with particular attention to those with limited literacy who may rely on visual cues such as pictograms or color codes.
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Figure 1: System Architecture

Feedback from these tests is used to refine the label design by adjusting font sizes, wording, layout, and visual elements
to improve clarity and comprehension. The revised labels are then re-evaluated with a smaller group to confirm that the
changes enhance readability and understanding. This iterative process ensures that the labels effectively communicate
critical information to all users, reducing the risk of medication errors and promoting safe usage.

IV. RESULTS AND DISCUSSION

The implementation of the proposed medicine labels improved readability and comprehension, with 95% of
participants correctly interpreting dosage instructions compared to 70% in the existing system. Errors in
medication administration were reduced by 60%, highlighting enhanced patient safety. Digital features like QR codes
and barcodes improved tracking accuracy by 85%. Overall, the system ensured safer and more effective use of

medicines.
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Figure 3: Output Screen
V. CONCLUSION AND FUTURE WORK

The project on making medicine labels highlights the importance of clear, accurate, and user-friendly labeling in
ensuring patient safety and proper medication usage. By incorporating essential information, pictograms, color codes,
and digital features such as QR codes and barcodes, the proposed system significantly reduces the risk of errors and
improves comprehension across different age groups and literacy levels.

The study also emphasizes the need for continuous feedback and iterative design improvements to create labels that are
both practical and compliant with regulatory standards. Future enhancements like smart labels, Al-based customization,
and integration with electronic health systems can further make medicine labels more interactive, accessible, and
effective in supporting safe healthcare practices.

In the future, medicine labeling systems can be further improved by integrating advanced digital technologies and
personalized features to enhance patient safety and healthcare efficiency. Smart labels with real-time dosage reminders,
interactive QR codes, and NFC-enabled instructions could provide patients with step-by-step guidance and alerts for
missed doses. Integration with electronic health records and mobile health applications would allow automatic updates
on prescription changes, drug interactions, and allergy warnings. Additionally, Al-based label optimization could adapt
font size, language, and visual elements based on individual patient needs, age, or literacy level. Multilingual support
could be expanded to cover more regional languages, and augmented reality features could help visualize dosage
instructions or storage conditions for better understanding. Environmentally friendly, biodegradable, and tamper-
evident materials can also be explored to ensure sustainability while maintaining durability. These enhancements would
collectively make medicine labels more interactive, personalized, accessible, and safe, reducing medication errors and
supporting better healthcare outcomes.
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