
Testing the Limits of Refrigeration 
Technology: Ensuring Safe and Reliable Cold 

Chains for Critical Life-Saving Medicine



Who is Klinge 
Corporation? 
• The World’s Leading Manufacturer of SPECIALIZED 
Refrigerated Transport Containers

• World class innovator in the transport refrigeration 
industry.

• Provider of superior Refrigerated Containers, transporting 
solutions for a variety of industries. 

• Our containers are built to off ultra-reliable shipment of 
temperature-sensitive goods from 25°C down to -70°C.



Cold Chain Transport and the 
Pharmaceutical Industry

Cold chain in the pharmaceutical 
industry has been on a steady incline 
in recent years. Spending on 
biopharma cold chain logistics is 
projected to increase to $18.6 billion 
in 2022, up from $13.3 billion in 2016. 



Cold Chain Transport and the Pharmaceutical Industry

Increasing number of new drug products approvals are 
temperature sensitive and a large number of these 
require refrigeration between 2° and 8°C (vaccines, 
aerosols, etc.). 

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. 

Other products require temps as low as -70°C or -80°C. 





Current Modes of Transport – Air Freight

Ocean versus air shipping might seem 
obvious if the speed of air shipping is the 
only factor.  

Control, environmental concerns and cost 
now also play increasingly larger roles in 
this decision.

- Smaller shipments sent by plane also lower the risk if complete shipment is lost.
- The increased risks have caused those using sea shipping to become extra cautious 

about maintaining the proper temperature.
- Prompted development of temperature-controlled containers and monitoring 

equipment of a much higher standard than was available even 10 years ago.



Current Modes of Transport – Ocean Freight



The Shift to Sea Freight
The Cost of Air Freight

• World Bank notes that air transport rates are typically priced 4–5 times that of 
road transport and 12–16 times that of sea transport and that (until recently) air 
freight rates generally range from $1.50–$4.50 per kilogram.

• While sea freight rates have fluctuated greatly in recent months, airfreight rates 
are no different, with Loadstar noting earlier in 2022 for example that “Prices out 
of China to the US peaked on 13 December at $15.13 per kg, the highest rate ever 
recorded according to the TAC Index.” 

• Luckily these rates fell almost 30% in the months following, but have still remained 
high. Rates from China to Europe reached a high of $8.82 per kg in December as 
well, but dropped after this time.



The Shift to Sea Freight
The Cost of Air Freight

In addition to the above more recent fluctuations, a previous study by Project 
Optimize, a collaboration between WHO and PATH, had also found that using ocean 
reefers "is less expensive than actively or passively cooled air transport options, 
even when only a ¼ of the 20ft reefer container is utilized.



The Shift to Sea Freight
The Cost of Air Freight

There is a lso a  m uch  h igher risk associated  with  air vs. 
ocean  tran sport. As noted  by the Poseidon  group : 

Air-freight, with its multiple hand-offs, its absence of failsafe 
protection and its direct exposure to different environments, is well-
documented as being a high-risk process. Indeed it has been 
reported that the air step accounts for 79% of all pharma excursions 
whilst the ocean step accounts for just 1% (with road accounting for 
the balance of 19%).



In 2012, Astra Ze ne ca  se n t on ly five  pe rce n t o f its 
goods by se a , bu t the n  sh ifte d  to  se a  sh ipp ing fo r  
m ore  tha n  70 pe rce n t o f sh ipm e n ts. 

Ano the r e xa m ple  is Ba xte r , a  la rge  pha rm a ce u tica l 
p la ye r wh ich  ha s a  focus on  con tinuous re duction  in  
a irfre igh t sh ipm e n ts in  fa vor o f o the r  m ode s. 

While  the se  two  m a jo r com pa n ie s a re  gre a t 
e xa m ple s, the y a re  no t the  on ly one s tha t a re  
looking fo r  op tions to  m ore  e xpe nsive  a ir  tra nsport. 

The Shift to Sea Freight
Safely transport pharmaceuticals and biopharmaceuticals in Refrigerated Containers

http://www.pharmtech.com/poseidon-takes-pharma-supply-chain-0?pageID=2


The Shift to Sea Freight
Current trends in the Pharmaceutical Cold Chain – Air Freight vs. Ocean Freight

 COST REDUCTION: As shown by price per kilogram, opportunities for 
serious cost reduction are real and achievable. 

 CARBON FOOTPRINT REDUCTION: According to Sourcing Hub IO, “Airfreight 
leaves the largest freight carbon footprint. Airplanes emit 500 grams of CO2 
per metric ton of freight per km of transportation, while transport ships 
emit only 10 to 40 grams of CO2 per kilometer….For comparison, modern 
trucks/lorries emit 60-150 grams of CO2, and trains emit 30-100 grams of 
CO2 per kilometer.”

 INCREASED SECURITY: Container is sealed until opened at final destination.

Carbon  Footprin t Im age Source: h ttp ://b logs.dw.de/globalideas/files/Carbon-Footprin t-Calcu lato r.jpg

http://blogs.dw.de/globalideas/files/Carbon-Footprint-Calculator.jpg


Current trends in the Pharmaceutical Cold Chain – Air Freight vs. Ocean Freight

 INCREASED SUPPLY CHAIN FLEXIBILITY IN 
UNCERTAIN TIMES – Active cooling means that 
even with unplanned delays, product will stay cool.

 As we will see in the next section, there is 
already an existing and well-proven model for the 
safe and reliable transport of products by ocean 
even for the transport of high value and 
temperature sensitive pharmaceuticals and API’s.

Im age Source: h ttp ://ch icago-vision .com /ch icago-vision-im portan ce-flexib ility-m arke

The Shift to Sea Freight



Lessons from the Dangerous Goods Industry – Response to the Challenges

 To meet the more stringent and specialized 
requirements a new model of temperature-controlled 
transport was implemented

 This model includes:
 Dual redundant refrigeration systems w/genset
 Building and maintaining  global service network; 
 Workng various steamship lines to avoid excursions 

and respond quickly as a team when and if an issue 
is reported.

 Remote monitoring further reduces the risks.

The Shift to Sea Freight



AVOID COLD CHAIN LOSSES WITH GLOBAL MONITORING

The Shift to Sea Freight



Why does this matter?

Lessons from the Dangerous Goods Industry 

 Existing, proven and robust structure for shipping 
dangerous goods which can be more or less “ported” 
over to transport of pharmaceuticals

 Shipping lines, logistics companies, and service 
points used to working in this manner and with this 
type of equipment. 

 Remote monitoring advances provide data to 
support move to ocean freight & early notification of 
potential issues.

The Shift to Sea Freight



 100% SAFEGUARDING OF HIGH-VALUE PHARMA
 Special DUAL REDUNDANT Reefers & Freezers with Back-Up 

Generator Sets

 EXTREME COLD CAPABILITY
 Three models operating in ambient temperatures up to 50°C

 2°C to 25°C (NMP Series, -25°C to 0°C (NMR Series), 
and -70°C to -20°C (NMF Series)

 SPECIAL CARE ON CARGOSHIP
 GSM/Satellite Monitoring and Temperature Recording

WORLD-WIDE SUPPORT
 Service points around the world and existing relationships with 

most carriers

Klinge Dual Redundant Refrigerated Transport Containers 



The pharmaceutical cold chain has so many
variables that and should really be viewed
primarily as a risk management process.

By using ocean refrigerated transport, and in
particular redundant systems, we can mitigate
risks within the cold chain and help ensure
product arrives on temperature to cold stores
and eventually patients around the world.

Ensuring Safe and Reliable Cold Chains for Critical Life-Saving Medicine
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