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COLD CHAIN at greater risk. The risk of vaccine degradation

e The cold chain refers to the transportation of thm‘ﬂgh, tempgrature ﬂulctuat|ons . .ma:flfs
temperature sensitive products along a distributing vaccines to rural communities like

supply chain through thermal and in sub-Saharan Africa particularly challenging.
refrigerated packaging methods and the
logistical planning to protect the integrity of
these shipments.

e The most common temperature requirements
in cold chain are, chill (2°C), frozen (-18 °C) and
deep frozen (-29 °C). Ambient or room
temperature refers to temperatures
between 8°C and 15°C.

Example - Cocoa beans used in the
manufacturing of coffee need ambient
temperature transportation. Should

temperatures drop too low, a chemical
reaction occurs within the beans, requiring
more fat to be added during the
manufacturing process to achieve the same
viscosity of product - this not only changes
the taste of the coffee but makes it more
expensive.

COLD CHAIN MANAGEMENT IMAGE - VACCINE BOX

e Within warehouses, temperature monitoring
relies on technology, but computers are not
built to operate in sub-zero temperatures
and are therefore housed in protected areas
to minimise damage from the cold and
condensation within chilled warehouses
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REFRIGERATED
Pﬁgﬁ'ﬁf) PRECES%E'NG TRANSPORT * Cold chain technology far exceeds the

maintenance of temperature. Monitoring of
loads has become vital in the maintenance of
an uninterrupted cold chain - and

COLD STORAGE

technologies such as temperature sensors,

GPS tracking, self-reporting alerts, humidity

: monitors and internal thermostats all

REFRIGERATED  ¢a|E OUTLETS contributed to the success of temperature
TRANSPORT controlled logistics.

e Temperature-  controlled  transportation
consists in conveying products from a point A
to a point B, in compliance with strict health
and safety standards in terms of temperature.

e A cold box is an insulated container that can
be lined with 'conditioned' ice-packs to keep
vaccines and diluents cold - but not frozen -
during transportation of vaccine supplies

from the health centre, or to outreach sites. e Temperature controlled logistics involves the
The common temperature range for storage, preservation and transportation of
pharmaceuticals is between 2°C and 8°C, cargo that is sensitive to atmospheric
although each product dictates its specific conditions and requirements to maintain a
temperature tolerances. Vaccines transported certain temperature-

at temperatures outside of this range become
ineffective, and if administered, put patients

e Temperature-controlled trucks are specially




designed to maintain a specific temperature
to protect goods that include seafood, meat,
dairy, fruits, and vegetables. Even chocolate
needs to go in temperature-controlled trucks
to prevent it from melting. These trucks have
insulated walls and a refrigerating unit.

e A cold chain refers to any supply chain in

which a measure of temperature control is
required to maintain the integrity of the
product transported.

e The airplane cargo hold is pressurized and

temperature controlled, with the temp.
usually at about 20 degrees colder than the
cabin (at altitude)

e The common cold chain equipment used in

Health Posts are refrigerators, cold boxes,
vaccine carriers, ice-packs and foam padsThe
“Cold Chain” includes the system of
transporting and storing vaccines within the
temperature range of 35°F (2°C) to 45°F
(8°C). The cold chain begins when vaccine is
manufactured, moves through to the state
distribution center and ends with the local
immunization provider at the time of
administration.

e The cold store at the airport terminal consists

of insulated storage units enclosed within a
prefabricated steel-framed structure, and is
located within the fenced security area.
Envirotainer is the global market leader in
secure cold chain solutions for air transport
of pharmaceuticals. Envirotainer provides
active temperature-controlled containers for
air cargo on a rent-it-when-you-need-it-basis,
in an open-platform global network.

Reefers are refrigerated containers for
storing or transporting temperature-

sensitive  goods. These  refrigerated
containers are kept at specific temperatures
to prevent products like fruit, meat and
pharmaceuticals from spoiling during
shipment. Reefer containers make it possible
to share refrigerated and frozen goods
across states, countries and oceans.

How a reefer container works

These are the features of a refrigerated
container:

They are designed to maintain the
temperature, humidity and atmosphere of
the container at a constant value during the
whole transit time.

There are 4 settings that must be considered
when shipping reefer cargo: temperature,
ventilation, humidity and drainage.

Temperature: All standard reefer containers
are built to maintain a temperature between
+25° C and -25° C for chilled and frozen
cargo. A certain percentage of the global
reefer fleet is also capable of maintaining a
temperature down to -35° C or even lower.
Special containers (super freezers) can
maintain a temperature down to -70° C.

Ventilation: For a chilled temperature, air
must flow through the cargo at all times to
remove heat and gases. Therefore, the
transport boxes used should have
ventilation. Fresh air ventilation is required
for fruits and vegetables. For frozen goods,
air must flow around the cargo. There must
be no large gaps between the cargo, the
walls and the cargo itself. The cargo should
be stowed in blocks.

Humidity: Some products benefit from a
lower level of humidity in the air. A reefer
unit has a dehumidification function which
can lower the level of moisture in the air.
Although some newer units can reach 50%,
the standard is between 60% and 85%
relative humidity (RH).

Drains: These are used to release excess
water that may accumulate inside the
containers. In addition, their design prevents
water or insects to get into the container.

Reefer machinery does not run on its own
but needs to be plugged into an electrical




source. This source can be at a depot,terminal,
on board a vessel or a genset.

Inside the container is a microprocessor, which
is the electronic temperature recorder. This
device stores all data, such as supply air and
return air temperature, remote cargo probe
temperatures, defrost activity, changes to the
setpoint, power on and off time, etc. In order to
record the cargo temperature of certain
shipments, cargo probes can be utilised. These
probes are cables with a temperature-sensitive
element fixed to one end. Some container
manufacturers offer an additional, carrier-
independent monitoring device (portable data
logger) that is compatible with most tracking
and tracing systems. This provides you insights
into the temperature data of the goods at any
time.

A refrigeration unit is built to maintain a certain
temperature, not to bring the load to the
desired temperature. The cargo has to be
precooled to the set point temperature prior to
loading. Especially for fresh fruits and veggies,
reducing the temperature after harvest to the
optimal transport temperature is crucial to
guarantee good quality and ensure the best
possible shelf life.

Image - Reefer Container
AA) What Are the Components of the Cold
Chain?

The three fundamental elements of the cold
chain rely on cooling technology to maintain
the integrity of shipped goods. These elements
include the following:

e Product: Cold chain logistics involves getting

temperature-sensitive goods from one place
to another. The products need specific
temperature and humidity conditions during
the shipping process. Cooling systems bring
the product to the appropriate temperature
and, depending on the method and duration
of the trip, cool the products in transit.

* Origin and destination: The places where the
product originates and ends up are crucial to
consider in the cold chain. The longer the
physical distance, the more challenging it is
to keep a regulated temperature. Once
products arrive at the final market, whether
it's a grocery store or a local pharmacy, they
will receive constant refrigeration. While in
transport, however, the items may be cooled
by gel packs or kept cool using insulation. In
those cases, there may be higher chances for
temperature fluctuation.

e Distribution: Cold transport vehicles, or
reefers, move goods and maintain stable
conditions as the products travel to their
final destinations. Refrigerated shipping
containers can support uninterrupted travel.
Otherwise, a distribution network may rely
on cold storage facilities along the route.
Products may be stored in several
refrigerated facilities along the supply chain.
They may wait to ship overseas at a
refrigerated warehouse at the origin, then
arrive at an intermediate location for
processing and distribution. Finally, they will
be stored close to the destination market for
distribution.

BB) Active vs. Passive Cold Chain Packaging:

There are two types of cold chain packaging
systems: active and passive. Active systems
consist of cold chain transport containers
featuring advanced electric or battery-powered
temperature controls. Active systems often
have built-in cooling units or rely on dry ice as a
coolant. A system pushes cool air from the
refrigeration system into the main payload
area. Active systems work better for larger
shipments and offer greater security, which
minimizes the risk of theft. Active refrigeration
systems, in addition, offer greater security as
they are not limited like dry ice systems to
operation only for a certain amount of time
until the dry ice would all be consumed and
need to be replaced.



Passive packaging systems typically include
polyurethane or polystyrene insulation or
vacuum-insulated panels that can keep the
product at a predetermined temperature for up
to 96 hours or longer. Passive systems can
maintain tighter temperatures than active
systems and are not susceptible to internal
freezing. Disadvantages of passive systems
include the need to condition the refrigerant to
specific requirements and more complex
shipping configurations as well as the primary
constraint of time — passive systems will fail at
a 100% rate to maintain temperature if they do
not arrive at the final destination within the
required packaging specification.

CC) Why Is Efficient Cold Chain Transportation
Important?

The efficient management of a cold chain
supply line is essential for maintaining the
integrity of the product. Unlike shipping
non-perishable products such as clothing or
furniture, a break in the cold chain could result
in damage or spoilage that makes the product
unusable.

One example is the cold chain shipping of
pharmaceuticals, many of which must be
maintained at a precise temperature. A
variation of more than one or two degrees
could ruin an entire shipment and cost the
manufacturer hundreds, thousands or even
millions of dollars. Many manufacturers like
Klinge Corporation manufactures a line of cold
chain containers designed for pharmaceutical
and chemical industries.

Efficient cold chain transportation uses
monitoring to track temperatures and reduces
the number of hand-offs between the origin
and destination. The cold chain industry has
standardized temperature zones to maintain
the products. A shipment will have one of five
classifications, so any shipper or receiver knows
how to store and manage the delivery:

e Banana: Bananas and many other tropical
fruits undergo controlled ripening during
transport. The category has a temperature
range between 12° and 14°C. It is also used
to store oranges, pineapples and potatoes.

e Pharmaceutical: Most pharmaceutical goods

requiring temperature control must be kept
between 2° and 8°C.

e Chill: The “chill” classification, with a range
between 2° and 4°C, is used to transport
many fruits, vegetables and fresh meat.

* Frozen: Frozen beef, poultry, pork, cakes and
bread must stay between -10° and -20°C.

e Deep-frozen: Seafood, ice cream and other
items requiring the coldest transport
temperature are kept at -25° to -30°C.

DD) Cold Chain Transport and the
Pharmaceutical Industry

The cold chain in the pharmaceutical industry
has been on a steady incline in recent years.
Some of the medicines that need cold chain
transport are vaccines, some asthma aerosol
inhalers and some insulins used to treat
diabetes.

Biopharmaceuticals, or biologicals, such as
blood or plasma, organs, tissue transplants or
stem cells, also require storage between 2° and
8°C and some at temperatures down to -40°C
to -45°C.

All parties in the pharmaceutical cold chain are
responsible for keeping the items in a
temperature-controlled environment. Failure
to store drugs or biologicals properly can be a
public health hazard, if not caught. A break in
the cold chain can also result in significant
financial losses. Pharmaceutical
manufacturers, pharmacies, doctors and
hospitals all have a responsibility to track the
cold chain and ensure all drugs have been
preserved.

Drugs are usually transported using gel packs.
Gel packs contain phase-changing substances,
which go from a solid to a liquid and back again
to control the environment. They start frozen or
refrigerated, then melt into liquids during
transport while capturing escaping energy and
maintaining their internal temperature.

Some biologicals - namely organs and tissues -
must be kept frozen during transport. In these
cases, dry ice or deep freezer systems can keep
these items frozen for extended periods.

EE) How Is the Cold Chain System Important
to Other Industries?

Keeping products cold is crucial when the



temperature affects the integrity and usability
of those goods. It becomes even more crucial
when their temperature is a matter of public
health or safety. Incorrect temperatures can
lead to spoilage and even fires or explosions. In
these sectors, a well-maintained cold chain is
essential:

e Military: The Military also needs to control
the temperature of its medical supplies. The
cold chain becomes more complicated in
military applications because goods often
have to travel long distances to
hard-to-reach, hot regions like Iraq and
Afghanistan. The U.S. Army Medical Material
Center, Europe (USAMMCE) ships over
25,000 pounds of cold chain medical
products and vaccines that all must be
delivered within 72 hours.

e Food and beverages: Temperature is crucial
for transporting produce, meat and seafood.
Any break in the cold chain can lead to
rotting, bacteria or mold. Many fruits are
ripened during shipment, so a stable
temperature is vital. The way meats are
frozen also affects their integrity. A fast
freezing rate achieved through blast freezing
forms smaller ice crystals, while a slow
freezing process will form larger ice crystals
that can damage meat’s cellular structure
and change its texture. A gradual,
unintended thawing can have the same
effect. The FDA has strict regulations about
how food can be transported, including
temperature and sanitation requirements
for vehicles.

* Oil and gas: In the oil and gas industry, the
sector needs explosion-proof refrigerated
containers safe to use on oil rigs, oil tankers
and offshore locations.

e Chemical: Many hazardous chemicals are
susceptible to exothermic reactions. As heat
escapes from chemical goods, a spark, flame
or explosion can occur, which can harm
people nearby and ruin the cargo.

Common Cold Chain Challenges explained
for the cold chain transport and storage
requirements:

Companies in the cold chain industry have had

decades to perfect the complex network used
to keep cargo and products safe from the cold
storage facility to its final destination. But as
with any industry, there are challenges that can
have serious safety and financial
consequences, if not addressed.

While the challenges for any industry are
seemingly endless and oftentimes unique, the
following are some of the most common cold
chain challenges seen in the industrial and cold
chain storage.

Issues with Freezers:

Damage to cooler/
freezer doors

Mold/mildew/ s

]
microbial growth @

Heat exposure
at loading dock

Damaged/
compromised
shipments getting
delivered

1. Damaged Cooler / Freezer Doors

Cooler and freezer doors that are damaged are
one of the most common problems cold
storage facilities face. The initial impact of
damaged freezer doors is that it can't hold the
specified temperature.

Certain freezer door designs actively combat
damage done by loading machinery. Look for
tight sealing, impactable freezer doors that
snap back onto their tracks if hit by a forklift.
The Graphical User Interphase (GUI) , included
with every purchase of a cooler door & freezer
door, tracks the number of times a door has
opened and closed (due to impacts from a
forklift or false activations without an object
pass-through). Different trackers collect that
data tracked from the GUI and provides an
in-depth analysis and recommendations for



improving certain frequent events to help
better manage energy as well as maintain
security and safety at the facility.

If not addressed, the immediate consequence
of damage to these cold storage industrial
doors is spoiled product, but it can also lead to
some of the other common issues in the cold
chain that can affect worker safety, consumer
safety and ultimately business relationships
and the bottom line.

2. Condensation

Build up of condensation in coolers and
freezers is a common problem in facilities
where operations include both cool and warm
processes. Products can generate excessive
moisture if it moves from one temperature to
the next too quickly. One of the best ways to
mitigate and control condensation on food
products is to use tools like HVLS fans to
produce air flow in the facility to help regulate
humidity levels and air flow.

Image - High Volume Low Speed Fan (HVLS)
3. Microbial Growth in the Freezer

Another common problem in industrial
freezers is the growth of mold and mildew.
Mismanaged temperatures or broken freezer
doors can create this issue. If properly
maintained, however, freezer walls will
minimize microbial harborage and particulate
build-up. Some of the best ways to prevent
mold growth in industrial freezers include:lls
will  minimize microbial harborage and
particulate build-up. Some of the best ways to
prevent mold growth in industrial freezers
include:

* Keeping freezers free from spills

e Tapering freezer surfaces
e Using lubrication-free components

If freezer mold becomes an issue, make sure to
clean the freezer thoroughly to avoid any future
problems that could affect both safety and the
integrity of the cold chain output.

4. Excessive heat exposure

Sometimes the problem occurs before the
temperature-sensitive item even makes it to
the freezer or cooler. Prolonged exposure to
warm outside temperatures during loading and
unloading is a common problem that can
degrade temperature- reliant foods,
pharmaceuticals and other goods.

Implementing a drive-through dock design with
a strong loading dock seal can avoid this cold
chain problem by keeping the product away
from the outside heat, preventing the safety
hazards  associated  with  temperature
irregularities for sensitive products.

5. Damaged Goods

Even areas outside the immediate control of
the cold storage facility, like receiving damaged
shipments, can have a huge impact on
profitability. There can be several problems
with shipments in cold chain logistics, from
broken products or exposing products to
improperly warm temperatures in the trailer.

The best way to keep merchandise safe in
transit is to use RFID tracking technology. This
can alert recipients to this issue so they're
prepared to rectify the situation. It's essential
that cold chain management take the proper
steps to prevent  these common
temperature-controlled supply chain problems
from occurring. Ensuring cold chain integrity,
brand equity and consumer safety s
paramount for any cold storage facilities
operations.

Uninterrupted Cold Chain Management

# High-penetration data transmissions




6. Lack of Uniform Standards and Protocols

Even if the cold supply chain extends no further
than national borders, the technology,
infrastructure and standards of the various
companies that rely on to warehouse and
transport the goods will be different. Not every
company keeps up with  necessary
maintenance or makes ongoing investments in
the quality of their transportation fleet or
storage facilities. Too many companies simply
skate by with the bare minimum, and it's the
business that suffers.

7. Equipment Failures

Maintaining a strong cold supply chain requires
that every piece of cold storage and
transportation equipment at every point in the
process functions properly. It can be tempting
for some companies to put off maintenance or
new equipment investments until tragedy
strikes. This isn't a proactive way to run a
business.

One should look out for companies that
maintains a modern fleet of trucks, and who
are continually making investments in their
cold storage capabilities, ensuring that the
newest, most state-of-the-art facilities are
available for the customers.

8. Human Error Caused by Inexperience or
Poor Training

Mistakes happen, but they are much more
likely to happen when relying on staff without
sufficient training, or staff that are negligent
when it comes to compliance. Damage can
occur through both poor handling of shipments
and containers as well as unreliable drivers.
Warehouse staff and drivers alike can make
poor decisions, such as leaving open
refrigerator doors, not adhering to regular
temperature checks, making simple errors on
paperwork, and much more.

9. Thefts and Pilferages

The theft of products is also a concern - often
related to the same poor labor standards and
practices above. While hijacks and other
third-party theft can happen, the root of many
of these incidents can be traced back to inside

information leaks and assistance given to these
parties.

Few recommendations whilst loading reefer
cargo;

a. Both the temperature in driver cab and
vehicle load compartment to be checked and
tallied when the vehicle first reports for loading
if not the give 30 odd minutes for both
temperatures to tally or have very minimal
difference.

b. The driver cab must show the feed
temperature and also the return temperature
from the load compartment as well. Generally
reefer containers show 3 temperatures - Set
Temp , Feed Temperature(inflow) and the
Return Temp ( load compartment temp)

c. Cargo owners to ensure that their
transporters check and calibrate their sensors
regularly and regularly produce records for
verification.

d. Photographic and video evidence to be taken
before loading to confirm that there is no / very
minimal difference in the vehicle load
compartment temperature and the driver cab
temperature

e. For example +2~+8 deg setting the loading
temperature should be +3~+4 deg and for
+15~+25 setting the loading temperature in the
vehicle load bay should be ideally 20 deg so that
the data logger should not show any
temperature deviations.

f. Such SOP to be posted at the load bays and
complied for every cold chain transport.

g. For high value cold chain cargo transits there
must be a backup reefer van available in case
there is breakdown of main van. There must be
adequate security , may require a security
escort. Cargo handling agents and airlines must
be briefed and SOP should be agreed by all
parties to ensure that the cargo spends
minimal time on the tarmac.
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QUESTION OF THE MONTH

Apples are transported at what temperature in reefer containers?

Please send the replies/answers ONLY to: marine.newslink@tataaig.com

LAST MONTH'S QUESTION

a. What is the molar mass of Ammonium Nitrate?

b. When ammonium nitrate decomposes it primarily breaks down into a number of gasses, state
these gasses?

ANSWER
a. 80.043 gm/mole

b. Ammonium nitrate decomposes, non-explosively, into the gases nitrous oxide and water vapour.
Above 260 deg Celcius, if confined and when contaminated, ammonium nitrate will explode
forming gases like nitrogen, water vapour and nitrous oxide which is responsible for the ‘orange
brown fireball'.

CORRECT ANSWERS SENT BY: (In order of replies received)

Order of replies Name Organization
1 V Ganesan Marsh India Insurance Brokers Pvt. Ltd
2 Hema Raghav Optima Insurance Brokers Pvt Ltd.

3 Bharat Bhushan Optima Insurance Brokers Pvt Ltd.
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IF YOU HAVE ANY COMMENTS / FEEDBACK PLEASE SEND ITTO
Shioram Balachandran (98206 34466)
VP & National Head - Marine
Email: marine.newslink@tataaig.com

Capt. Hazique M. Shaikh (7666 981238)
Marine Loss Control Engineering
Email: marine.newslink@tataaig.com

CONTACT US

Tata-AlG General Insurance Company Limited,
15th Floor, Tower A, Peninsula Business Park,
G.K. Marg, Lower Parel, Mumbai 400013.
www.tataaig.com
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