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Abstract

As we are all aware of the Medication and its importance
for healthy and quality living. Medication by injecting
medicines that are effective in the cold state is an aspect
of medication. There is a whole set of refrigerated
medicines developed for a betterment of human life. This
project focusses on the need of a portable cold storage
product for the rural population involved in treatment and
medication.

The project was to design a medicine cold storage in
electricity intangible areas for health workers for
treatment and medication in a rural area.
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Introduction

A cold chain is a temperature-controlled
supply chain which is required to preserve
and maintain perishable products like food
items, chemicals and pharmaceutical
products.

It involves constant refrigeration of the
product from the time of its production,
through its transportation, handling and
storage, right up to delivery.
Pharmaceutical cold chain management is
an important aspect of the supply chain in
the healthcare industry.

The cold storage services help the
pharmaceutical and healthcare industries
maintain a continual stock of drugs from
suppliers and distributors across varied
locations.

Historically the pharmaceutical industry
was not a big consumer of cold storage.
This was because majority of its drugs did
not have to be stored or transported in a
temperature controlled environment.
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It is only in the recent past that there has
been an eruption of cold chain activities
due to the growing acceptance of a new
class of drugs called biologics.

Even though biologics have recently been
introduced in the world of medicine, they
have already taken the market by storm.
Biologics excel not only in terms of their
treatment capability, but also in terms of
the demands they are placing on the
pharmaceutical supply chain as most
biologics require both temperature and
time-controlled distribution.

We also need to consider the fact that
manufactured drugs have evolved to
contain more high-value ingredients.
They have a shorter shelf life and stricter
temperature requirements for storage.
Thus, the need for temperature control
and monitoring through the entire supply
chain has increased.

Even drugs that are safe at room
temperature may need protocols to
avoid the risks associated with
transportation at ambient
temperatures or Controlled Room
Temperatures (CRT) which include
the use of insulated containers,
refrigerants, thermal blanketing and
temperature-monitoring electronics



Problems

Early marriage and conceives children at early age.
Low weight babies
Existing Nutrition issues
Weakness and diseases
Vadya Medication
To save other 11 kids of the 12 as there is a Single earning member
Each village is 30 km away
No proper Transport
1 lakh Population
Each settlement has 600 people
Mountain region
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Figure 1. Early F_igure .2: Each Figure 3. Present Figu_re 4. Vadya
marriage and village is 30 km Scenario of Medication
conceives children away medicine storage

at early age.
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Need

Need of Medicine cold storage :

1. Constant temperature

2. Protection from ambience pollution
3. Refrigeration to medicines

P3- Medicine cold storage 3.



Data Collection

Cold storage terminology :Understanding the common manufacturer’s terms for medicine storage

Store at 2°-8°C (36°-46°F)
Some medical products can be very sensitive to heat but they should not be frozen either. “Inactivated” vaccines are most commonly stored at
these temperatures. Exposing them to temperatures outside these parameters could lead to a decrease in their effectiveness.

Store frozen
Products such as “live” vaccines require storage temperatures ranging from -20°C to -10 °C as they will deteriorate quickly when they are
removed from the freezer. “Live” vaccines are commonly used for diseases such as measles, mumps, rotavirus, etc.

Keep cool
Medicines and other medical products or supplies that are labelled “Keep Cool” should be stored between 8°-15°C (45°-59°F).

Store at ambient temperature
This term is not commonly used because of many variations in the surrounding temperatures. “Store at Ambient Temperature” also means to
store medicines in normal conditions, with a room temperature ranging from 59°F to 77°F, depending on climate conditions.

Room temperature
Most medicines simply need to be stored at room temperature, which is between 15°-25°C (59°-77°F) but others are sensitive to extreme
temperatures.

In general, medicines should always be kept in a cool, dry place, away from sunlight and moisture. Different instruction terms should also be
considered (and followed) at all times to maximize their effectiveness

P3- Medicine cold storage 4,



Definition and Application

Definition

The term cold chain or cool chain denotes the series of actions and equipment applied to maintain a product within a specified low-
temperature range from harvest/production to consumption. A cold chain is a temperature-controlled supply chain. An unbroken cold
chain is an uninterrupted series of refrigerated production, storage and distribution activities, along with associated equipment and
logistics, which maintain a desired low-temperature range. It is used to preserve and to extend and ensure the shelf life of products, such
as fresh agricultural produce, seafood, frozen food, photographic film, chemicals, and pharmaceutical drugs. Such products, during
transport and when in transient storage, are sometimes called cool cargo. Unlike other goods or merchandise, cold chain goods are
perishable and always en-route towards end use or destination, even when held temporarily in cold stores and hence commonly referred
to as cargo during its entire logistics cycle.

Cold chain logistics includes all of the means used to ensure a constant temperature for a product that is not heat stable, from the time it is
manufactured until the time it is used. Moreover, cold chain is considered as a science, a technology and a process. It is ascience as it
requires the understanding of the chemical and biological processes associated with product perishability. It is a technology as it relies on
physical means to ensure desirable temperature conditions along the supply chain. It is a process as a series of tasks must be performed to
manufacture, store, transport and monitor temperature sensitive products.

Applications

Cold chains are common in the food and pharmaceutical industries and also in some chemical shipments. One common temperature
range for a cold chain in pharmaceutical industries is 2 to 8 °C (36 to 46 °F), but the specific temperature (and time at temperature)
tolerances depend on the actual product being shipped. Unique to fresh produce cargoes, the cold chain requires to additionally maintain
product specific environment parameters which include air quality levels (carbon dioxide, oxygen, humidity and others), which makes
this the most complicated cold chain to operate.

This is important in the supply of vaccines to distant clinics in hot climates served by poorly developed transport networks.

P3- Medicine cold storage https://en.wikipedia.org/wiki/Cold_chain
5.



Brief History

Mobile refrigeration was invented by Frederick McKinley Jones, who co-founded Thermo King with entrepreneur Joseph A. "Joe"
Numero. In 1938 Numero sold his Cinema Supplies Inc. movie sound equipment business to RCA to form the new entity, U.S. Thermo
Control Company (later the Thermo King Corporation), in partnership with Jones, his engineer. Jones designed a portable air-cooling unit
for trucks carrying perishable food, for which they obtained a patent on July 12, 1940, subsequent to a challenge to invent a refrigerated
truck over a 1937 golf game by associates of Numero's, Werner Transportation Co. president Harry Werner, and United States Air

Conditioning Co. president Al Fineberg

https://en.wikipedia.org/wiki/Cold_chain

P3- Medicine cold storage 6.



Market Study

Double section Miller Chiller

e 1-3Tons

®* Rs.0.75-1.8 Lakhs
*  Electricity

*  Mainly Milk

*  Urban Rural

Double section miller is mainly used for cooling
and chilling milk before transportation. It has a
capacity of one — three tons of milk in each unit.
The setup and the unit is in rural context from the
milk is transported to cities in urban settlement. The
unit runs on electricity. The unit requires a lot of
space and can be run only by professionals.

P3- Medicine cold storage 7.



Market Study
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Household refrigerator

e 180-810 Litres

®* Rs. 9485-259999
*  Electricity

* Food

*  Urban/Rural

This is a normal kind of a refrigerator that is being used in any
household. This refrigerator ranges from nine thousand to one
lakh rupees. Most of the refrigerators work on electricity. It
range of the capacity is from 180 liters to 810 liters. It is
mainly used for food refrigeration. It is used in household
use. This refrigerator can be used in places with electricity
irrespective of urban and rural context . The refrigerator can
be used by a untrained individual and any age group people.
It does not occupy much space.



Market Study
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Mini Refrigerator

*  45-52 Litres

* Rs.6990-9950
*  Electricity

* Food

*  Urban/Rural

This is a normal kind of a refrigerator that is
being used in any studio apartment. This
refrigerator ranges from seven thousand to
ten thousand. Most of the refrigerators work
on electricity. It range of the capacity is from
45 liters to 52 liters. It is mainly used for
food refrigeration. It is used mainly while
travelling. This refrigerator can be used in
places with electricity irrespective of urban
and rural context. The refrigerator can be
used by a untrained individual and any age
group people. It does not occupy much space.
It is used in car.



Market Study
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Chotu Kool
e 35Litres
* Rs.6990
®*  Thermoelectric
* Food
* Rural

This is a refrigerator that is being used in
particularly a rural context. This refrigerator
costs about a seven thousand. Most of the
refrigerators work on Thermoelectric
principle of cooling. It has a capacity of 35
liters. It is mainly used for food refrigeration.
It is used mainly while towns and villages.
This refrigerator can be used in places with
shortage of electricity irrespective of urban
and rural context. The refrigerator can be
used by a untrained individual and any age
group people. It does not occupy much space.
It is used in a mud house too.

10.



Market Study
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Windchill

Few Litres

Rs. 17000

Thermoelectric through wind
Food

Urban

This is a refrigerator that is being used in
particularly a rural context. This refrigerator
costs about a seventeen thousand. This
refrigerator work on Thermoelectric principle
of cooling. It has a capacity of few liters. It
is mainly used for food refrigeration. It is
used mainly while towns and villages. This
refrigerator can be used in places with
shortage of electricity irrespective of urban
and rural context with a prime amount of
wind energy. The refrigerator needs a trained
individual and can be used by only a certain
group of people. It can be set up only in a
wind zone area in external areas.

11.



Market Study

Peltier based

e 12.5Litres

* Rs. 5800

®*  Thermoelectric
* Food

* Rural

This is a refrigerator that is being used in particularly a rural
context. This refrigerator costs about a six thousand. This
refrigerators work on Thermoelectric principle of cooling. It
has a capacity of 12.5 liters. It is mainly used for food
refrigeration. It is used mainly while towns and villages.
This refrigerator can be used in places with shortage of
electricity irrespective of urban and rural context. The
refrigerator can be used by a untrained individual and any
age group people. It does not occupy much space. It is used
in a mud house too.

P3- Medicine cold storage 12.



Market Study
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Car driven
* 7.5Litres
* Rs.2900

*  Car power/Electricity
* Beverages
* Portable

This is a normal kind of a refrigerator that is
being used in any travel. This refrigerator
costs around three thousand rupees. Most of
the refrigerators work on electricity either
directly on by car driven electricity. It can
hold 8 liters of water. It is mainly used for
food and beverage refrigeration. It is used
mainly while travelling. This refrigerator can
be used in places with electricity irrespective
of urban and rural context. The refrigerator
can be used by a untrained individual and
any age group people. It does not occupy
much space. It is used in car.

13.



Market Study

Mitti cool

®* 50 Litres

* Rs. 8000

*  Natural cooling
* Food

* Rural

This is a clay refrigerator that is being used in
any electricity intangible areas. This kind of
refrigerator does not need refrigerator. It has a
capacity up to 50 liters. It is mainly used for
food refrigeration. It is used mainly in a
household. This refrigerator can be used in
places without electricity irrespective of urban
and rural context. The refrigerator can be used
by a untrained individual and any age group
people. It does not occupy much space.

Reference: https://mitticool.com/product/mitticool-clay-refrigerator50-liter/

P3- Medicine cold storage / 14.



Market Study
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Pot -in - pot Refrigeration

« 50 Litres

* Rs.500-700

» Natural cooling
* Food

* Rural

This is a basic kind of a refrigerator that
Is being used in any electricity
intangible areas. This kind of
refrigerator does not need electricity. It
has a capacity up to 50 liters. It is
mainly used for food refrigeration. It is
used mainly in a household. This
refrigerator can be used in places
without electricity irrespective of urban
and rural context. The refrigerator can
be used by a untrained individual and
any age group people. It does not
occupy much space.

15.



Market Study
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PR L

50
ICEBOX

Aristo Insulated Chiller Ice Box

50 Litres
Rs. 500-700
Natural cooling
medicines
Rural

This is a basic kind of a refrigerator box
that is being used in any electricity
intangible areas. This kind of
refrigerator box does not need
electricity. It has a capacity up to 50
liters. It is mainly used for medicine
refrigeration. It is used mainly in a
medicine carriage in rural places. This
refrigerator box can be used in places
without electricity irrespective of urban
and rural context. The refrigerator box
can be used by a untrained individual
and any age group people. It does not
occupy much space.

16.



Market Study
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Milton Medical Box

e 2500 ml
* Rs.500-700
* Natural cooling
* medicines
* Rural

This is a basic kind of a medicine
carriage box that is being used in any
electricity intangible areas. This kind of
refrigerator box does not need
electricity. It has a capacity up to 2.5
liters. It is mainly used for medicine
refrigeration. It is used mainly in a
medicine carriage in rural places. This
refrigerator box can be used in places
without electricity irrespective of urban
and rural context. The refrigerator box
can be used by a untrained individual
and any age group people. It does not
occupy much space.

17.



Insights

- Name of technique

double section miller  electricity rural - 0.75-1.8 mainly sudden 10 tons

chiller urban lakhs cooling of milk
2. solar refrigeration for  solar energy rural food and drug 100 litres

rural applications s. o.

Enibe
3. Godrej chotukool thermoelectric portable  Rs. 6990 food , beverages 35 litres
4.  windchill water wind rural Rs. 17000 food preservation

peltier based thermoelectric portable  Rs. 5800 food preservation 12.5 liters
6. clay pot refrigerator natural cooling  rural Rs. 8000 cooked food 50 litres
7.  solar integrated vapor solar energy rural

absorption and

adsorption

refrigeration

P3- Medicine cold storage 18.



Product Definition

Statement . Medicine cold storage for electricity intangible areas.

Objectives :

» Isto design a cold stage device for electricity intangible places

»  Which meets the demands of normal medical refrigeration of different medicines needed
» Easy to carry and operate in remote parts of village

»  User friendly

Brief :
The problem is to design a cold storage device for medical workers mainly.
It has to be accessible by them in remote parts of village with no electricity , which improves medicine carriage
and storage.
Reducing the efforts while moving across places and houses.
As medicine intake forms major parts of any treatment , yet 200 million people in India still lack access to
electricity.
The object has to be friendly and feeble by all that encompasses new technology and medicinal needs.
The device is meant for various health facilities in electricity intangible places , to be used by medical workers
only.
Governed by standards that is independent to be based in any environment and geographical conditions
The product is a new of its kind to be idealized to be manufactured and developed over years that helps the purpose
of development of society.

P3- Medicine cold storage 19.



Product Positioning

Product Positioning : Targeting the audience of :

1. Travelling : from a trip to work as it is needed among the asha workers.

2. It shall involve packaging as a feature - as it has to be portable

Designed for a lower economical group - since the problem arises for that source.
Highlighting the importance of light in weight- portable.

Carrying forward the key message of security and safe.

o o &~ o

Low price in comparison to the competitive products.

Product Features : Targeting the product for :

1. Can be held by physically challenged for the universal use - Such that it can be used by the minimum surface of the hand and
minimum movement.

2. Easyto fix/fill for the different fixtures already exists.
Levels of uses, in various forces and speeds for different purposes and uses.
Purification is the outlet level for the maintenance of the hygiene.

Security , in a form for precaution from transmittable diseases.

o o b~ W

Convenient for the asha worker’s in terms of usage.

P3- Medicine cold storage 20.



Ideations

Initial Ideations

a) Refrigerators that open on the top are more efficient than vertical ones, because hot air rises while cold air falls.
b) The coldest part of vertical refrigerators is at the bottom.
c) Store products that are sensitive to freezing or very low temperatures can be kept on the upper shelves.

d) Water packets between the space, as water in the refrigerator will help maintain the temperature for a longer period of time if the
power is cut off.

e) 1/5% part shall be portable with phase change material with the kinds of freezing

A

Figure e) Figure d) Figure b) Figure a)

P3- Medicine cold storage 21.



Ideations

Initial Ideations — Ildea 1 : Initial Ideations — ldea 2 :

Ideation 2: In this the medicines shall be filled in

Ideation 1: In this the medicines shall be filled in two - A :
different levels or trays and each of them will have a dlﬁ‘eren_t levels or height in vertical manner. each of
adjustable plates so that the number of bottles could be them will have a drawer so that the number of bottles
varied according and the different needs can also be could be fitted according to the needs. Also injection of
encompassed in it. It can rightly fit into the bag. The longer dimensions can also be encompassed in it. It has
cooling shall be from the bottom surface. to be held in hand and travelled and hence can be
tedious. The cooling shall be from the bottom surface.

P3- Medicine cold storage 22.



Ideations

Initial ldeations — Idea 3 :

Ideation 3: In this the medicine shall be carried in each
of the sectoral unit and the whole unit will be a sphere
such that the core part of the unit provides cooling.
Since each of the part is connected to the core cooling
part is shall provide direct cooling. In this each sector
unit would be pulled out and fed by medicines in it

P3- Medicine cold storage

Initial Ideations — ldea 4 :

Ideation 4: In this the medicine shall be carried in the
central unit box which shall have customizable tray to
fit in the medicines. The base shall give the power to
cool the unit. Since only half of the unit can be opened
at a time, medicines shall remain more cooler
efficiently.

23.



Ideations

Initial Ideations — Idea 5 :

Ideation 5: In this unit the medicines will be carried in a
vertical chambers with several openings of different
sizes. The top most chamber would open angularly with
lesser unit consumption while the bottom chambers
could fit in injections and more bottles of medicines.
The charging plug chamber at the bottom for the
comfort of changing and servicing batteries.

P3- Medicine cold storage

Initial Ideations — ldea 6 :

Ideation 5: This is a smaller carrying unit to carry medicines
with lesser chambers and smaller opening the benefit of this
carrying unit is easy to carry and colder regions of cooling.
Each chamber opens by simple vertical push and then closes
with normal push. Each chamber has only one bottle storage
capacity and provides more cooling to each chamber.

24,



Ideations

Initial Ideations — ldea 7 :

Ideation 7: In this unit the medicines will be carried in a
vertical fashion with different chambers from top to
bottom. The unit would have different drawers from one
or more sides. It can be carried by wheels at the bottom
and or by carrying it on shoulders by using the back
belts. In this the medicines can be stacked in huge
number and also be carried easily.

P3- Medicine cold storage

Initial Ideations — Idea 8 :

Ideation 8: In this unit there shall one major opening
cover after which there shall be a different chambers
with a separate lid. As the there is a need of a certain
medicine the worker can open each unit and use the

medicines so that there is a constant refrigeration for

each unit. Also each unit will have a different tray which
shall be customizable. This tray shall be of variant sizes

according to the bottle sizes of 1cm or 3cm diameter.

25.



Ideations

Initial Ideations — ldea 9 :

P3- Medicine cold storage

Ideation 9: In this unit the medicines shall be stored in

circular trays at different levels. Each of this tray will
have a socket ring along the unit so that each bottle can
be fitted into the socket for fitting. The power chamber
shall be at the bottom so that the batteries can be
serviced or changed based on the need. Also this will be
user friendly and will provide security. Different
medicines of different medicinal temperature needs will
be saved at different levels and each bottle will be taken
out at different times. After usage each bottle will be
placed back in the unit.

This circular outer unit will enhance the internal ray
cooling within. Each unit will get a uniform cooling.
Only a certain portion can be accessed by rotating the
disc will up store the temperature within.

26.



Evaluation

Portability | Med stack ability Safety

Concepts 1

Concepts 2 1 0 1 0 2
Concepts 3 0 0 1 1 2
Concepts 4 1 1 0 1 3
Concepts 5 1 1 0 1 3
Concepts 6 0 0 1 0 1
Concepts 7 1 0 0 1 2
Concepts 8 0 1 0 1 2
Concepts 9 1 1 1 1 4

P3- Medicine cold storage 27.



Scenario

The Explanation to this
illustration has been
provided on the next page.

[

P3- Medicine cold storage The illustration is by the author : Nikita Fatarpekar 28.




Scenario

The above illustration depicts the scenario of the process of
distribution of medicines right from the production to its last end
user and patients. The medicines shall be produced in an industry
or a pharmaceutical company in either a isolated area or in the
city. From there it shall be transported to pharmacies and
medicinal stores majorly in cities. The journey from its
production from rural set up to cities or from city production to
city pharmacy is through a procedure transportation that provides
cooling on its transport.

The next step of transporting medicines and vaccines from
pharmacy in city to a Primary health center located in a town is
again through a channelized cooling usually Government funded
as PHC — Primary health centers are government run Hospitals.
This form of transportation is usually a mass transportation to
various PHC’s in the route.

From PHC — Primary health center the transportation to a sub
center health services takes place through a organizational
vehicular which shall have maximum only two sub centers.
Hence the need of medicines also decrease but the supply of the
medicines has to be on weekly basis.

The government has proposed the scheme of a Asha worker who
can reach to the remotest part of the country for which the
medicines to her/his home are supplied from this Sub Centre
which is in a rural setup. Asha workers home shall be in village
consisting of a population but is slightly inaccessible to either
PHC or Sub Centre and hence this Asha worker can provide
medication in case of emergency to a particular area she has been
allotted (usually her vicinity area).

P3- Medicine cold storage

For this the Asha worker shall travel to from her area to the Sub Centre
she has been allotted to and collect the medicines and travel by the
public transport usually the Government State buses. At this point at the
sub center she has been allotted a carton box of the medicines for a
certain period of usage, which does not have cooling.

From here onwards to her home and further to a village and even
remotest village there is no proper transportation and no cooling
provided to the medicines she has been carrying. The journey from her
home to a nearby village usually 20-30 kms usually on foot or some
Industrial vehicular of construction material distribution and then on to
the remotest parts of our country is totally on foot which are usually
mountainous regions. She along with the doctor at times has to travel
20-30 kms of mountainous slope to reach to patients in these parts.

Which means the latest cooling that can provided to the medicines can
be in the Asha worker's home. From here onwards there is a need of
constant cooling on the path travelled by foot, over which it has to
sustain in the remotest part for a day or two.

The approximate distance as taken from the example visited : Mokhada
in Palghar District which is 163.6 Kms away from Mumbai its
approximated that the distance

From City Pharmacy to a Town Primary Health Centre to

From Town’s Primary Health Centre to Rural Town’s Sub Centre to
From Rural Town’s Sub Centre to Asha worker’s village to

From Asha worker’s village to Rural village Patient to

From Rural village Patient to Remote Village Patient is

All equal to same distance and of different geographical regions.

29.



Scenario

1. At Asha’s House 2. While traveling to a village and
3. On Site

*  Sub center’s delivered medicine will be stored in the refrigerator
» Later transferred in the portable cold storage box

» Carry the Cold Storage box

e Solar Umbrella

Solar Umbrella

Solar Panel

Cold Storage Box

Solar device
Battery

Cold box

Stable refrigerator

Each box of medicine

P3- Medicine cold storage 30.



Technology

Peltier Effect : Thermoelectric cooling

The device has two sides,

and when a DC electric current flows through the device, it brings heat from one side to the other,

so that one side gets cooler while the other gets hotter.

The "hot" side is attached to a heat sink so that it remains at ambient temperature, while the cool side goes below

room temperature.

Compound Fan
Heat Sink Fan

Peltier plate

Heat Sink fan

Compound Fan

P3- Medicine cold storage 31.



Features

' Cold storage units Internal Partition

Fan
-”"/ '

Heat sink

Peltier plate
Simple Heat sink

Battery

Four batteries at four sides of a
square cut out

Air perforation Air Movement Handle
So that the cooling The core , partition Less junctions
is let out from the plates and supporting Welded for no corners

circular plates are all
connected for internal
cold air movement

core channel from
all sides

P3- Medicine cold storage 32.



Features

Nylon Fiber

Solar Chips

Nylon Fm

Snap fits to bottle

Solar Umbrella

The solar umbrella shall have be made of nylon fiber
over solar cells shall be embedded on it.

The nylon fiber shall be enclosed on a ribbed metallic

shock proof structure over which the solar cells shall
be embedded. The solar cells shall go through

P3- Medicine cold storage
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Case Study

Mokhada

» Visited Mokhada which is a census town in Jawhar subdivision " Mokhada

of Palghar district of Maharashtra state in Konkan division. . S Jawhar_ " w®

Boisar = Vikramga;
: M Manor
Villages in Mokhada Taluka : 40 Pachaghar S el
41 Palsunde ’I
20 Hi 42 Pathardi :

1 Adoshi Irve i irar
2 Amale 21 Jogalwadi 43 leﬁ algaon { Vi I 160 | '
3 Ase 22 Kaduchiwadi 44 Poshera ke ".“ Wada
4 Beriste 23 Kalamgaon 45 Rajivnagar oo S e | ]
5 Botoshi 24 Karegaon 46 Sakhari 3 T,;,ne y B
6 Brahmagaon 25 Karol 47 Saturly 4 7l
7 Charangaon 26 Kashti 48 Sawarde Mumbai
0o e oS

andwa :
10 Dhamani 29 Khodala 50 Shgstrlnagar
11 Dhamanshet 30 Kiniste 51 Shirasgaon
12Dhondmaryachimet 31 Kochale 52 Shirson
13 Dhudgaon 32 Koshimshet 53 Shivali
14 Dolhare 33 Kurlod 54 Suryamal
15 Ghanval 34 Lakshiminagar 55 Swaminagar
16 Ghosali 35 Mokhada dhal
17 Gomghar 36 Morhande 56 U ale
18 Gonde Bk. 37 Nashera 57 Vashind
19 Gonde Kh. 38 Nilmati 58 Wakadpada

39 Osarvira 59 Washala
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Case Study

In the village of Mokhada interacted to the following people from four different villages Dhandwal, Mokhada,
Morande and Wakadpada

Dr. Niketh Jadhav

Dr. Sonavme

Dr. Kandave

Mr. Toke

Dr. Ulhas Patil

Lata Rao

Mr. Patil

Mr. Machindra
Badade

Mrs. Parvati Shidha

Medical Officer
Medical doctor
Medical Doctor
MPW

Medical Doctor
Sarpanch

MPW

SF worker

Anganwadi Sevika

ANM - Auxiliary nurse midwife ,

P3- Medicine cold storage

Mokhada RHC
Mokhada RHC
Moranda PHC
Moranda PHC
Moranda PHC
Moranda

Moranda PHC

Mokhada

Baldachapada

10.

11.

12.

13.

14.

15.

16.

17.

18.

Surekha Thombare
Snehal Jarowar

S.S. Ugade

M.K. Panch Kudawa
Bigi walkoli

K R. Gare

Mr. Yele Bhau

Mrs. Yele

Mrs. Shraddha

MPW - Multipurpose Workers

Clerk

ANM

ANM

ANM

ANM

ANM

SF worker

Asha worker

CEO of SF

Moranda PHC
Moranda PHC
Moranda PHC
Moranda PHC
Moranda PHC
Moranda PHC
Baldachapada
Baldachapada

Mokhada
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Case Study

With Patients :

Interacted with Patients in the village of Mokhada, about the ways they decide to consult a health service, instructions of
medicines, Travelling to one of them , mode of transport, opinion of medication in their respective area. The photos are taken in
Primary Health Centre, Mokhada, Baldachapada and Mokhada houses of Patients and Relatives of Patients in the village of

Mokhada.

P3- Medicine cold storage 36.



Case Study

With Medical Workers :

Interacted with officials, workers and officers in the village of Mokhada, about the ways they decide to give a health service,
instructions of medicines, Travelling to one of the village or a patient , mode of transport, opinion of medication ways. The photos
are taken in Primary Health Centre, Mokhada, Baldachapada and Mokhada houses of Patients and Relatives of Patients in the village

of Mokhada.
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Case Study

With Villagers :

|3
s ="

A
A }‘1‘13

X

Interacted with leaders, sewaks and mukhiyas in the village of Mokhada, about the ways they decide to give a health service or
promote medication from health services, instructions of medicines, Travelling to one of the village or a patient , mode of transport,
opinion of medication ways. The photos are taken in their respective above swaks houses in Mokhada, Baldachapada and Mokhada

houses of Patients and Relatives of Patients in the village of Mokhada.
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Observations

Visit to Baldacha pada :

- Several settlements of 600 people ~ *  Recent construction
through zhambal gao

4. No electricity at Health centres

1. Refrigerator on Inverter 3. Low Voltage
at PHC and RHC

P3- Medicine cold storage 2. Electricity Fluctuating 39



Observations

Ways how medicines are taken by an individual

Kinds Source
1. Saline PHC / RHC / Asha

2. Injection PHC/RHC/Asha

E. AFFORDABILITY

_ 3. Tablets Self / Parents
« Afamily of 12 has

1 working person
« Mainly daily wage
work

4.  Oral Asha
« Agriculture 20%
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Medicinal Needs

Medicinal needs for different diseases prominent in Mokhada taluka

Based on the data from RHC & PHC , Health workers :

BCG Vaccine DPT Vaccine Measles Vaccine Oxytocin

» Keep cool — 8-15 degree Celsius
Store at — 2-8 degree « Store at — 2-8 degree * Keep cool —8-15
Celsius Celsius degree Celsius
.
\"-m:,“:;.‘nf;
Polio Vaccines Rubella Vaccine 11 \/ccine
» Keep cool — 8-15 degree « Store at — 2-8 _
CeIsFi)us J degree Celsius * Room temperature — 15 - 25 degree Celsius
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Other Technologies

Frosty — Ethanol

Lpag Cylinders

P3- Medicine cold storage

1. Wind Energy

2. Hydro Energy

2 Liquid Nitrogen

4, Dry Ice

5. LPG /CFC

6. Cryogenic Storage
7. Ethanol

8. Ammonia

9. Vapour Compression

=

Deemed Solar

Only certain region

Scarcity of Water

Boils and Freezes

Exposure to skin can cause damage
Transportation

Dangerous if exposed to air
Evaporates in high temperatures
Transportation

Heavy

42.



Technology and Parts

Battery

Peltier plate

P3- Medicine cold storage

Peltier Set : in market

Thickness: 20mm

Whole set up

Check all items before
installation.

o3

Put the gasket on the

{ polished surface of

radiator.

os

Paste the TEC1-12706 on
the radiator.

Put the conduction
module on the
TEC1-12706 lightly.

09

Install the fan on the
radiator.

Take out the gasket.

oa

Apply thin layer of
thermal grease on the
refrigeration side evenly.
(pay attention that the
side with words is the
refrigeration sidel!!)

Apply thin layer of
thermal grease on the
heat dissipation side
evenly.

o8

Fix the conduction
module with screws.

10

Put the fan cover on
the fan and then fix
with screws.
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Detail drawings
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Detail drawings

Detail of bolting :

P3- Medicine cold storage

Snap fitting clamp for bottles :

—» Handle

lid
Cover 1
Cover 2

Cover 3
Thread

Core

Panels

Base outlet

Peltier plate

Heat sink

_» Fan

Battery

|l
U U!_\> Bolts

—» Bottom Cover 4
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Final Model

W

Ahefany

46.
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