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Introduction

Vaccine Temperature

Vaccine Temperature

Vaccine: a delicate biological substance

Recommended temperature: 2°C-8 °C

Sensitive: freezing temperature or
exposure to heat

Warming vaccines will
shorten their shelf life

Freezing KILLS Vaccines!

If vaccines are
frozen, they become
ineffective.

If your fridge falls below
0°C, Contact your
supplier immediatly,

Figure: Vaccine Storage Temperature”

* http://vaccinetemperature.com.au/
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Introduction

Vaccine Storage

Vaccine Storage

Purpose-built vaccine refrigerator Domestic refrigeratort Portable vaccine refrigerator’
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https://www.canada.ca/en/public-health/services/publications/healthy-living/national-vaccine-storage-handling-guidelines-immunization-providers-2015.html
http://www.labfreez.com/MPR-series-portable-refrigerator

Introduction

Data Collection and Monitoring

Data Collection and Monitoring
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https://www.bar-fridges-australia.com.au/medicine-vaccine-glass-door-fridge-medisafe-fkg-371g2-381l.html
https://www.canada.ca/en/public-health/services/publications/healthy-living/national-vaccine-storage-handling-guidelines-immunization-providers-2015.html

Limitations

Hardware Issues

Hardware Issues

v Purpose-built vaccine refrigerators
- No in-built monitor and/or logger in some models
- No battery backup facility in some models

- Need to use a min/max thermometer

v' Domestic refrigerators
- Temperature fluctuations
- Non-uniform temperature

- Must use a min/max thermometer & data logger
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Limitations

Technical Issues

Technical Issues

v Purpose-built vaccine refrigerators
- Manually reset thermometer
- Compromise/Manipulate data downloaded to a computer

- Compromise in-built system
v' Domestic refrigerators

- Very hard to deal with temperature changes

- Use manual data log in most cases

NEED A SAFE, TRANSPARENT and TRACEABLE SOLUTION FOR VACCINE STORAGE AND MONITORING SYSTEM
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What Is The Solution?

Blockchain Technology

Blockchain Technology

Parties exchange data
Verifying
I

Transaction verified or queued
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Blocks must be validated to be added to chain
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Miners rewarded, block added to majority chain
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https://www.rsaconference.com/writable/presentations/file_upload/fon4-t11_hacking_blockchain.pdf

What Is The Solution?

Why Blockchain?

Why Blockchain?

2000 U Mobile & 9:39 PM @ 20% 1
2 Messages
CYBERSELARITY < Back R-zu2UHtEAU N
H L - - my monthly income only 400dollar... you really
UK hospitals hit with massive ransomware attack i Bl
Sixteen hospitals shut down as a result of the attack See More

thundercrypt@tuta.io
Nearly Half The Internet Temporarily Incapacitated To: Details &

No, we don't. Frankly speaking, our
Taiwanese campaign seems to be a total
failure. Apparently, we have largely
overestimated income of the population of
your country.

When unknown attackers targeted the Internet, it caused trouble for
millions of users trying to access parts of the world wide web. They
aimed the at a Domain Name Services company called . The

assault first affected the U.S. east coast and then the rest of the

country.

Blockchain Could Have Prevented Last Week’s DDoS 99000, i, W Ldan t niielo hay Tiow, Welve
switched ThunderCrypt to decryption mode

Attack for your computer. Therefore, as soon as our
By Jamie Redman - October 31,2016 o 8044 wu 0 server establishes connection with your
computer, the decryption should start
sLOCRLIN automatically. If it doesn't, let us know.

A Second Internet, Coming Soon,

. P. S. But if you indeed liked something about
Courtesy of the Blockchain iy . e

ThunderCrypt and would like to donate us a
By Brady Dale - 09/27/16 2:55pm few cups of coffee, always feel free to do so:

o;@e 18KfMJBTDWUUa1h4tm58swbkvsgHNZ6d2g
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The Proposed System

System Architecture

System Architecture
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The Proposed System

Benefits

Benefits

v Transparency- every block in the chain is visible

v’ Traceability- can trace the origin of vaccines, manufacturing & expiry date etc.
v Accuracy- temperature data is stored accurately

v' Fault Tolerance- distributed ledger eliminates SPoF

v’ Security- blockchain is immutable and irrefutable

v’ Ease of Access- easily can check the history, availability etc.
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Future Work

Future Work

=0 )

Transportation in

or cool boxes

=‘1==J

H
H refrigerated vans
H
H

Vaccine manufacturer

Primary vaccine store

!

Health center

Immunization venue

|

Patient

Storage method

Transit storage

Cold rooms ;u
Refrigerators E__
Cold boxes "

K. Biswas Vacci-Chain: A safe and smarter vaccine storage and monitoring system



Conclusion

Conclusion

HE GREATEST LIE EVER 1o

v Safe, secure and transparent system @\
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v Better traceability >

v Cost effective solution >

...THAT VACCINES ARE
SAFE AND EFFECTIVE
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Thanks for your attention !!!
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