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Rev. 4/2010

	[bookmark: Text10]Organization Legal Name:  Hyun-Sun Seo
	[bookmark: Text53]Submission Date: 5/17/2010

	[bookmark: Text51]Project Title: Temperature Sensor for Safe Vaccine Storage

	[bookmark: Text52]Primary Contact: Hyun-Sun Seo

	Email Address for Primary Contact:hseo6@jhu.edu


 

General Questions
	[bookmark: Text7]If you have been asked by a foundation program officer to complete this LOI, please provide the name of the program officer:N/A

	Is this a request for conference support?
	[bookmark: Check3][bookmark: Check4]YES |_|   NO |_|
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	Will the project involve a clinical trial1?
	YES |_|   NO |_|

	Will the project involve research using human subjects2 and/or vertebrate animals?
	YES |_|   NO |_|

	Will the project involve the use of recombinant DNA? 
	YES |_|   NO |_|

	Will the project involve the use of biohazards or genetically modified organisms or plants?
	YES |_|   NO |_|

	Will the project involve the use of pathogens/toxins identified as select agents3 by U.S. law?
	YES |_|   NO |_|
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For definitions, please review the following: 1clinical trials; 2human subjects; 3select agents
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	Will your project involve the creation of a new technology, formulation, product or medical procedure, or the further development of any existing technology, formulation, product or medical procedure?
	YES |_|   NO |_|

	Will your project involve the use of technology, a product, material or data owned or to be provided by a third party?
	YES |_|   NO |_|

	Will your project involve the creation of software, drawings, or written material (such as an analysis, a curriculum, guidelines, policy recommendations) other than internal working documents, reports to the foundation, or publications?
	YES |_|   NO |_|





	Will the project involve outreach to health and non-health sector policy makers/leaders on political, financing, policy or media issues (i.e. those issues relating to the positioning of global health in the broader development agenda)?
	YES |_|   NO |_|

	Will the project involve the use of the media or other public platforms to educate or inform about specific global health issues?
	YES |_|   NO |_|

	Will the project involve work with high-profile individuals (community leaders, celebrities, etc.) as spokespeople or representatives?
	YES |_|   NO |_|

	Will the project involve Activities being conducted in countries where U.S. embargoes (Cuba, Sudan, Iran) or significant economic restrictions apply (e.g. North Korea, Myanmar, Syria)?
	YES |_|   NO |_|

	Will the success of the project depend on large-scale policy change at the national or international level (e.g., new WHO recommendation, changing national treatment guidelines)?
	YES |_|   NO |_|





[image: GF_logotype_704_rgb_low]I. Project Purpose and Background
[bookmark: Text1]Vaccines and immunizations are the main treatment and prevention method to global mortality. Vaccines, however, are sensitive to temperature and their effectiveness can change dramatically with exposure to extreme heat and cold. Therefore, a sensitive temperature monitor is essential to maintain integrity of vaccines and immunizations. However, temperature monitors for vaccine management in the market are too expensive for many clinics, especially those in developing regions, to purchase and implement in their vaccine storage practices.
Over the past few decades, many countries in developed and developing regions have adopted freezing practices without adhering to the vaccine preservation guidelines. Improper exposure of vaccines to sub-zero temperatures can cause permanent damages to immunogenicity and texture of vaccines, indicated by changes in structure and morphology of the adsorbed vaccines. Researchers have found that “adsorbed vaccines kept at optimal temperature (2°C -8°C) show a fine-grain structure under electron and phase-contract microscopy” while vaccines that are kept at freezing conditions are shown to have crystalline-like precipitates that are clustered in large conglomerates. Also, the size of frozen granules has been shown to increase on repeated freezing and thawing cycles. This indicates the importance of maintaining a constant, optimal temperature in vaccine culture.
The World Health Organization made over 40 assessments in vaccine management around the world in 2002-2005, and declared that monitoring temperature of vaccines during transportation and post-delivery storage as one of the most critical areas for improvement in vaccine management. Other areas that need improvement include maintaining equipment at the WHO-recommended temperature range and preserving vaccine quality during distribution. Many of these identified issues can be attributed to the “lack of appropriate temperature-monitoring devices for primary and intermediate stores.” Also, “freeze-sensitive vaccines are still carried with frozen ice packs and/or improperly conditioned ice packs,” which is commonly done in order to avoid risk of vaccine damage in high temperatures since many countries lack proper temperature-monitoring devices.
Another issue that rises from lack of proper temperature monitoring is vaccine wastage due to discarded vaccines suspected of freeze and heat damages. With more countries introducing vaccines that can be damaged with exposure to heat and cold, improper care and disposal of vaccines can be costly. In addition to VVMs new insulation and compression technologies, “improved electronic recording thermometers that are affordable at the health center level will also help in improving the quality of the cold chain.” This way, all health care workers and supervisors will be aware of all temperature exposures, including weekends and holidays. Such technology will ease vaccine delivery and distribution in developing countries as well.
In order to address these issues, a novel and low-cost temperature monitor has been proposed for economical and also user-friendly benefits to allow non-technicians to be able to identify and recognize.

II. Project Framework

	Project Overview
	Indicators of Success
	Monitoring & Evaluation

	Strategic Area:

	
[bookmark: Text56]Inexpensive for ease of purchase by clinics aroudn the world. Usage is facilitated by color-coded bargraph.

	
[bookmark: Text57]Batteries will need to be replaced periodically. Temperature sensor and the circuit components can be evaluated regularly by measuring the threshold outputs from the circuit and comparing them with the LED bargraph display. 


	Project Goal:
[bookmark: Text58]To reproduce and distribute a low-cost and user-friendly temperature monitor to be used in vaccine storage. 

	
[bookmark: Text59]Adaptation of the device by clinics around the world. Adaptation of the device by health departments and organizations. 

	
[bookmark: Text60]The usage of the device can be measured by the number of requests for adaptation of the device and through visitations to clinics.

	Objectives:
[bookmark: Text61]To provide an economical temperature monitor for clinics around the world, and to facilitate identification of vaccine storage conditions in order to preserve effectiveness of commonly administered vaccines and immunizations.

	
Adaptation of the device by clinics and health personnels' ability to identify and adjust vaccine storage temperature based on the monitor readings. Long-term statistics containing information about vaccines administered in an area and the trend of diseases among the residents.
	
The usage of the device can be measured by the number of requests for adaptation of the device and through visitations to clinics.




III. General Approach
[bookmark: Text54]A preliminary prototype has been designed to be used for vaccine storage in 2°C to 8°C. The device consists of a circuit board with a few electronic components, LED diodes, temperature sensor and its wiring, and a switch that are contained and held together in a box. 

IV. Major Assumptions
[bookmark: Text55]The most critical assumption for this device is the functional integrity of the temperature sensor. Although the temperature sensor is extreme and freeze-proof, the device should still be tested periodically by testing threshold output voltages and/or the output from the LED bargraph in order to ensure the effectiveness of the device.

V.  Estimated Budget by Objective

	Objective
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5 
	 Total 

	Objective 1
	[bookmark: Text15]3,000
	[bookmark: Text20]3,000
	[bookmark: Text27]     
	[bookmark: Text33]     
	[bookmark: Text39]     
	[bookmark: Text45]6,000

	Objective 2
	[bookmark: Text16]N/A
	[bookmark: Text21]     
	[bookmark: Text28]     
	[bookmark: Text34]     
	[bookmark: Text40]     
	[bookmark: Text46]     

	Objective 3
	[bookmark: Text17]N/A
	[bookmark: Text22]     
	[bookmark: Text29]     
	[bookmark: Text35]     
	[bookmark: Text41]     
	[bookmark: Text47]     

	Objective 4
	[bookmark: Text18]N/A
	[bookmark: Text23]     
	[bookmark: Text30]     
	[bookmark: Text36]     
	[bookmark: Text42]     
	[bookmark: Text48]     

	Objective 5
	[bookmark: Text19]N/A
	[bookmark: Text24]     
	[bookmark: Text31]     
	[bookmark: Text37]     
	[bookmark: Text43]     
	[bookmark: Text49]     

	Total
	[bookmark: Text25]N/A
	[bookmark: Text26]     
	[bookmark: Text32]     
	[bookmark: Text38]     
	[bookmark: Text44]     
	[bookmark: Text50]     



Organization’s total revenue for most recent financial year (U.S. dollars):
[bookmark: Text8][bookmark: Text9]Year: N/A		$N/A

[bookmark: Text14]Additional Support (in-kind or financial): N/A

VI. Organizational Experience and Collaborative Partnerships
[bookmark: Text6]Dr. Nitish Thakor, Ph.D.
Professor of Biomedical Engineering
Laboratory for Neuroengineering
Traylor 701
(410) 955-7093
nthakor@bme.jhu.edu

VI. Certification
By submitting this LOI, I certify to the Bill & Melinda Gates Foundation that I have authorization to apply for this project on behalf of my institution. 
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