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Development of chemical strip (non-electronic) for identification of high temperature exposure in transportation of medicines/vaccines/FMCG goods, to ensure its usability





ABSTRACT
· Background: The transportation of temperature-sensitive goods is a critical aspect of supply chain management. Medicines, vaccines, and certain FMCG products require strict temperature control to maintain their efficacy and safety. 
· Description: Exposure to high temperatures can compromise these products, leading to potential health risks and financial losses. Traditional electronic temperature monitoring devices can be costly and may not be feasible for all types of shipments. 
· Expected Solution: Problem statement is to develop a cost-effective, non-electronic chemical strip that changes colour or exhibits a visible change when exposed to temperatures above a certain threshold. This strip should be easy to use, reliable, and capable of providing a clear indication of temperature breaches during transportation.











CHAPTER-1
INTRODUCTION
· Immunization is one of the most successful and cost-effective interventions known in the field of health [1]. Immunization saves two to three million lives every year and has enhanced life expectancies. Through a ten-year global effort, immunization freed humanity from smallpox in 1980 [2] and has also played a central role in the efforts to establish a polio-free world [3]. 
· Today, vaccines have become a strategic tool to facilitate an exit from the COVID-19 pandemic [4]. Even in countries where a high vaccination coverage is achieved, there is a renewed burst of cases and a rising death toll in what’s become ‘a pandemic of the unvaccinated’ Dr. Rochelle Walensky, the Centers for Disease Control and Prevention’s (CDC) Director said recently [5]. 
· It is widely known that vaccines require appropriate temperatures and conditions to ensure their potency, but less known are the complexities, risks, and failings involved in the associated cold chain, through which vaccines leave manufacturers, travel round the world, and ultimately reach a patient’s arm. 
· This paper focuses on the role of temperature monitoring combined with proper handling to ensure the quality and integrity of vaccines throughout the cold chain. Vaccine researchers employ cutting-edge technology built on many years of research and development to create today’s breakthrough vaccines. 
· However, the most effective and vital vaccine can have little impact on human health if products are unable to reach their destinations, or if they arrive impaired and thus are ineffective. All vaccines are sensitive to heat, some to freezing, and some to light. 
· They need to be kept at a certain temperature range based on the stability characteristics of each vaccine and need to be protected from exposure to heat and cold.
· Cold chain problems occur in all countries and at all levels contrary to the belief that deficiencies are mainly observed in developing countries. The Effective Vaccine Management Initiative launched by the World Health Organization (WHO) documented poor compliance with temperature monitoring targets at all levels of the cold chain in more than 45 countries [Garnett A, Unpublished data]. Interestingly, the majority of problems evidenced at the country level do not require significant investments.
· 
· 




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· There are a number of factors that impact how and when a product is monitored across the very complex pharmaceutical supply chain. 
· The situation is quite different for COVID-19 vaccines mainly due to the limited availability of stability data. In this sense, as it pertains to good cold chain management practices, the distribution of the COVID-19 vaccine is unique in a number of ways. 
· First, the process is largely controlled by the manufacturers. Many of the financial transactions are taking place between manufacturers and the destination country’s government. This uncharacteristically streamlined chain of custody simplifies the burden of ensuring product quality and patient safety. 
· Furthermore, the streamlined flow of goods helps to drive accountability, as well as visibility for ensuring product efficacy. The increased public visibility and new-found education and awareness about the importance of proper temperature control of COVID-19 vaccines has, no doubt, had a positive impact, helping to ensure that vaccines are not adulterated at any point along the cold chain
· 
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Identify Temperature Thresholds:
Determine the critical temperature limits for the specific products (e.g., vaccines often require refrigeration).
· select Chemical Indicators:
Choose chemicals that undergo a color change or other detectable alteration at specified temperatures. Common choices might include leuco dyes or thermochromic materials.
· Packaging and Application:
Develop a method for integrating the strips into shipping containers or directly onto products.
· Limited Temperature Range:
Chemical strips may only indicate exposure to specific temperature ranges, potentially missing critical variations in temperature.



2.2. PROPOSED SYSTEM
· At its core, the system includes a chemical indicator strip featuring carefully selected thermochromic materials that change color at predetermined temperature thresholds, providing immediate visual feedback. 
· The strips are affixed to a durable substrate that can withstand various environmental conditions, ensuring that they remain intact throughout transit. Clear visual communication is crucial; hence, the design incorporates an intuitive color change scheme accompanied by simple user instructions for easy interpretation. 
· Additionally, the system includes a calibration module to validate the accuracy of the indicators under real-world conditions, ensuring consistent performance. Packaging is optimized to protect the strips from humidity and light, while comprehensive documentation outlines usage guidelines and regulatory compliance. 
·  
· 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Simplicity and Ease of Use:
· Chemical strips are straightforward to use; they typically require no technical knowledge, allowing personnel to easily assess temperature exposure.
· Cost-Effective:
· Compared to electronic monitoring systems, chemical strips can be more affordable to produce and implement, making them accessible for various scales of operation.
· No Power Requirements:
· As non-electronic devices, chemical strips do not require batteries or power sources, making them ideal for remote or off-grid transportation settings.
· Immediate Visual Feedback:
· Users receive instant visual indicators (such as color changes) of temperature exposure, enabling quick decisions about product viability.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· System	:  i3 processor
· Hard Disk	: 500 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 8 gb
· Keyboard	: Standard Keyboard
· 

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows 10.
· Platform		: Python
· Front End		: html
· Back End		: SQL SERVER s









2.5 MODULE DESCRIPTION
· Indicator Module
· Substrate Module
· Calibration Module
· Application Module

Indicator Module
· Chemical Selection: Choose appropriate thermochromic or leuco dye materials that change color at specific temperature thresholds.
· Layer Composition: Develop layers that can react to temperature changes, ensuring clarity and visibility of the indicator.
· 


Substrate Module	

· Material Choice: Use durable, heat-resistant materials that can withstand environmental conditions without degrading the chemical indicators.
· Adhesion Properties: Ensure that the substrate can easily adhere to packaging materials or products without affecting their integrity.




Calibration Module
· Temperature Calibration: Establish a calibration process to ensure the accuracy of the indicators at various temperatures, reflecting real-world conditions.
· Testing Protocols: Develop standard testing protocols to verify the performance of the strips under different scenarios.
· 


 Application Module
· Integration Design: Create a design that allows easy integration of the strips into packaging or directly onto products, ensuring visibility and accessibility.
· Placement Guidelines: Provide clear guidelines for optimal placement of the strips to ensure accurate readings.
· 








CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· the development of a non-electronic chemical strip for identifying high-temperature exposure during the transportation of medicines, vaccines, and FMCG goods represents a significant advancement in ensuring product integrity.
·  By leveraging user-friendly design, clear visual indicators, and robust materials, this system provides immediate and reliable feedback on temperature conditions without the need for electronic components. 
· The comprehensive approach, which includes calibration, protective packaging, and clear documentation, enhances usability and compliance with industry standards. Ultimately, this innovative solution not only safeguards the quality of sensitive products but also fosters confidence among stakeholders, ensuring that consumers receive safe and effective goods.
· 


