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“for a healthier and better life”

We provide passive Cold Chain Solutions for storage within safe 
temperature limits of vaccines and medical or biological products,  while 
in global transit or use.   

● 12 Years in Business
● 12 Years of Innovation
● Over 100 fully developed products in the global market
● Annual Production Capacity of  3 million Cold Chain Boxes/Insulated  

Shippers; and 5 million Cold Chain Bags /Cooler Bags
● Patented Technology
● Test Programs for active verification of performance
● Progressive R & D
● Dedicated to Quality and Customer Service



VPU cold chain shipper box



what is VPU Technology?

 VPU is short for “Vacuum + Polyurethane”

 VPU Technology is Patent N0. Z1 2015 2 0155838.8 
described in the Patent as “an insulated box 
consisting of six interlocking insulation panels”, and 
characterised by the innovative method of corner 
jointing of the panels.

 Each panel is manufactured from closed cell rigid 
Polyurethane Foam, and contains an embedded VIP 
(Vacuum Insulation Panel). 

 The innovative corner jointing method, and the 
embedding of the VIP's, reduce thermal bridging, 
which occurs when areas of higher thermal 
conductivity in the insulation system allow thermal 
energy to be lost from the temperature controlled 
space.

 The PU Foam core also protects the VIP's from 
damage. 



what is VIP ?

Aluminised Barrier Film Envelope

Open Cell Core Material

A VIP (Vacuum Insulation Panel) consists of an airtight envelope around an open cell, rigid 
foam core, from which the enclosed air has been evacuated.

VIP         =  CORE MATERIAL +  ENVELOPE

Core: Open Cell PU rigid foam
 high compressive strength.

Envelope: Aluminised Barrier Film
 Low permeability to air and water vapour 

when evacuated to a pressure of 1 bar (100 
pascals) in a temperature range of -50o C to 
+60o C. 

 Low increase in permeability with age

Thermal Conductivity:
 VIP  = 0.0025 W/m.K at centre of Panel (PU   is 

0.023 W/m.K, & EPS is 0.31 W/m.K)
 Heat Gain is greatly reduced, requiring less 

refrigerant for the same payload.



VPU panel

 6 x VPU panels per box - Lid, Bottom and 4 sides.

 Core - Rigid PU Foam, 30kg/m3.

 Outer + Inner Face Laminate - PVC, 0.5mm, Glossy White.

 VIP - Embedded in each of six panels.

 Tape - Assembly, Fibreglass, Polymer Adhesive.

 Thermal Conductivity (Centre + 4 Corners) = 0.0043 W/m.K (20 
mm) .0050 (10 mm)

 Panel Thermal Resistivity, R, = 4.5 m2K/W (20 mm) 4.1 (10 mm) 

 Panel Density (10 mm VIP) = 358 kg/m3

 Panel Density (20 mm VIP) = 374 kg/m3

VPU PANEL  =  CORE  +  VIP  +  FACE LAMINATES



vpu insulated shipper box

SHIPPER BOX   =  5 x PANELS + ASSEMBLY TAPE + LID

Corner Detail  Light Weight.

 System-R Value = xx.xx

 Longer Holding Times.

 More Stable Temperatures.

 Larger Controlled Temperature Space.

 Rectangular shape - convenient to load, 
stack and transfer, with no wasted shipping 
space.

 Full size removable lid, easy access to Cold 
Space for Refrigerant and Payload. 

 Easy to Clean before and after use.



protective outer Cover

The Outer Cover:

 Protects the Shipper Box from accidental damage, and 
damage from being dragged across a rough floor.

 Provides webbing handles to lift/carry the box.

 Provides the means of securely closing the lid of the 
shipper.

Cover Materials:

 Outer Fabric - Polyester, 1680D, 0.32 mm.

 Inner Lining - Aluminised PE, laminated to 2.0 mm PE Foam.

 Foam Filler - Flexible Closed Cell PE Foam, 8.0 mm.

 Piping and Handles - Polyester Webbing.

 Zip Fastener - Nylon, No. 10.



VPU insulated box with protective 

cover

Product Litres ID/OD L W H

VPU-124 12 ID 230 230 230

OD 310 310 310

VPU-126 7 ID 190 190 190

OD 310 310 310

VPU-584 58 ID 388 388 388

OD 468 468 468

VPU-586 58 ID 388 388 388

OD 508 508 508

VPU-786 78 ID 528 388 388

OD 648 508 508

VPU-1586 158 ID 540 540 540

OD 660 660 540

VPU-2106 210 ID 820 720 620

OD 700 600 500



pcm refrigerants for VPU

PCM (Phase Change Material) Packs are:

 Moulded from HDPE, contain PCM, and are fully sealed.

 Only suitable for use with PolarBox VPU products.

 Designed to fit against the box walls, and use chamfers on each 
edge to lock the packs in place.

 Fragile when solid - Do Not Drop and Handle with Care

 Colour coded, and marked with each Phase Change Temperature
Pink: +5oC, +18o C and +35oC.
Blue: 0oC.
Green: -5oC, -10oC and -25oC.

PCM

 The correct Phase Change Point is approximately half way 
between the temperature limits specified (eg. if the limits 
specified are +2oC to +8oC, select a Phase Change Point of +5oC).



Preconditiong Procedures for 

PCM

Preconditioning is essential to prepare the PCM to absorb the 
maximum thermal energy during Phase Change. This is 
important to achieve maximum life at a controlled 
temperature.

 Check the ambient conditions (“Hot” means exposure to 
temperatures over +18oC for long periods, and “cold” means 
exposure to temperatures below +18oC for long periods).

 Place the PCM Packs flat in the refrigerator, or freezer or in room 
temperature, allowing a free flow of air over them.

 Select and precondition according to the Table.

 Pack out the PolarBox at a controlled room temperature, 
preferably about +18oC.



Ambient Phase 
Change 

o
C

Where 
Conditioned

Condition at 
oC

Solid or 
Liquid

Hours 
Conditioned

Hot +5 Refrigerator 
or Freezer

+2 or lower Fully Solid 24

Cold +5 Room 
Temperature

Room 
Temperature

Fully Liquid 24

Hot +18 Refrigerator +10 or lower Fully Solid 24

Cold +18 Room 
Temperature

Room 
Temperature

Fully Liquid 24

Hot -25 Freezer -45 Fully Solid 24

Hot -10 Freezer -18 FullySolid 24

Hot -5 Freezer -18 Fully Solid 24

PCM preconditioning table

VPU PCM Packs PCM Preconditioning Table

PolarBox PCM Part 
No.

Mass 
(grams)

Number 
of Pcs.

VPU-124 HTBH-215 510 6

VPU-126 HTBH-215 510 6

VPU-584 HTBH-380 1910 6

VPU-586 HTBH-380 1910 6

VPU-786 HTBH-380 
HTBH-140

1910    
860

6
4

VPU-1586 HTBH-300 
HTBH-285

660
940

6
10

VPU-2106 HTBH-300 
HTBH-285

660
940

12
12



Test Example 1

NOTE: Graph shows highest and lowest temperatures in the cold space.



Test Example 2

NOTE: Graph shows highest and lowest temperatures in the cold space.



Test Example 3

NOTE: Graph shows highest and lowest temperatures in the cold space.



understanding pcm

THERMAL ENERGY

 Heat is Thermal Energy.
 Heat ALWAYS flows from higher temperature object to a lower 

temperature object.
 When Heat Transfer takes place, Heat Lost = Heat Gained.
 Two kinds of thermal energy exist - Specific Heat & Latent Heat.
 Specific Heat is Thermal Energy (kJ) that when transferred to a 

substance, results in a change in temperature in the source and 
the target.

Heat Lost = Heat Gained

HTIceGel

 HTIceGel is preconditioned for use in a freezer.
 It will give up thermal energy to the freezer until both reach the 

same temperature.
 HTIceGel is then ready for use in the VPU.
 The VPU will give up thermal energy (Specific Heat) to the 

HTIceGel until both reach the same temperature, at which time, 
the HTIceGel will have fully melted.

Transfer of Heat

Cold Life

Specific Heat
Change in Temp.

Fully Melted

Solid

Co



understanding pcm (cont'd)

LATENT HEAT

PCM (Phase Change Materials) use phase changes from one phase 
(eg. “liquid”) to another phase (eg. “solid”) to absorb or release 
large amounts of thermal energy, called Latent Heat.

PCM

 Phase Change is reversible.
 PCM is preconditioned for use at a temp. to suit  the target limits.
 PCM will give up or absorb thermal energy until it reaches the 

preconditioning temperature.
 PCM is then ready for use in the VPU.
 The PolarBox will give up or absorb thermal energy (Specific Heat) 

to the PCM until the PCM has reached its Phase Change Point.
 Up to the Phase Change Point, PCM has used its Specific Heat to 

change the payload space temperature of the VPU.
 As the Phase Change progresses, the PCM absorbs or releases a 

larger amount of thermal energy (10 0r 20 times more) in the form 
of Latent Heat, without further change of its temperature.

Specific Heat
Change in Temp.

Solid

Cold Life

Phase 
Change 

Point

Latent Heat
Constant Temp.

Co



target marketsTarget markets

PRODUCT BASED ORGANISATION BASED SERVICE BASED

Pharmaceutical
Biotech

Mail Order & Specialty Pharmacies
Veterinary
Chemical
Seafood

Meat
Fruit

Vegetables
Dairy

Confectionery

Refrigerated Transport
Refrigerated Storage

Packaging
Third Party Logistics

National Health services
WHO

UNICEF
Blood & Tissue Transplant Agencies

Defence Forces
Immigration & Quarantine services

Emergency Services



1. Pharmaceutical & Biological 

Storage Temperature Limits

SOME VACCINES THAT SHOULD BE FROZEN, AND 
STORED AT - 15oC.

Oral Poliomyelitis
Varicella (store diluent at room temperature, or refrigerate)
Yellow fever

SOME VACCINES THAT SHOULD BE REFRIGERATED 
BUT NOT FROZEN, & STORED AT 2oC TO 8oC.

 BCG
 Cholera
 Diphtheria, pertussis, tetanus (separate or in 

combination)
 Haemophilus influenza type B
 Hepatitis A
 Hepatitis B
 Inactivated poliomyelitis
 Influenza virus
 Japanese encephalitis virus
 Measles, mumps, rubella (separate or in combination)
 Meningococcal
 Plague
 Pneumococcal, polyvalent
 Rabies
 Typhoid

REQUIREMENTS FOR BLOOD STORAGE UNITS

Whole blood, Red Blood Cells +1oC to +6oC
Plasma, Cryoprecipated AHR -18oC or colder
Platelets +20oC to +24oC
Granulocytes +20oC to +24oC

REQUIREMENTS FOR ORGAN TRANSPLANT AND TISSUE

Kidney 0oC to +4oC
Occular Tissue 0oC to +8oC
Stem Cells +2oC to +8oC



2. Pharmaceutical & Biological 

Storage Temperature Limits

SOME PHARMACEUTICALS THAT SHOULD BE STORED AT 
UNDER 30oC.

 Injection of water soluble vitamins (Under 20oC)
 Cyotome C injection (Under 20oC)
 Propofil injection (Under 22oC)
 Single sialic acid four sodium hexose ganglioside (15oC to 

30oC)
 Capecitabine tablets (25oC)

SOME PHARMCEUTICALS THAT SHOULD BE 
REFRIGERATED AND  STORED AT 2oC TO 8oC.

 Salmon calcitonin injection
 Vinorelbine tartrate injection
 Benzene sulfonamide cisatracurium injection
 Thymalfasin injection
 Recombinant human growth hormone injection
 Recombinant human insulin injection
 Posterior pituitary injection

SOME PHARMACETICALS THAT SHOULD BE 
STORED AT UNDER 10oC

 Freeze dried powder clotting enzyme
 Urokinase injection
 Defibrase injection

SOME PHARMACEUTICALS THAT SHOULD BE 
STORED AT UNDER 5oC

 Methyl carpost suppository
 Batroxobin injection
 Cytochrome C solution (Less than 4oC)

SOME ANTI-CANCER DRUGS STORAGE TEMPERATURES

 Docetaxel 2oC to +8oC
 Vinorelbine 2oC to +8oC
 Endostatin -20oC 
 Rituximab injection 2oC to +8oC
 Cisplatin before first use           Not above 25oC
 Cisplatin after dilution Up to 14 days 20oC
 Carboplatin Not above 20oC
 Permetrexed injection 25oC 
 Oxaliplatin Not above 25oC 



compliance notes

UN3373 Packaging Requirements for Biological and Infectious Substances.

 Category A: PolarBox is not sutable for Category A
 Category B: PolarBox is suitable for Biological Substance Category B, if used as outer 

packaging in a triple layer system. 
 Triple Layer system:   The two inner layers of the triple layer system of packaging are 

both liquid tight, low permeability sealed packages. These are supplied by the customer.
 Category B Exemptions:   VPU may be used as outer packaging for blood, blood 

products, tissue for transplants etc., if used as outer packaging in a triple layer system.

 Packing Instruction 650 (IATA):   As outer packaging in the triple layer system, VPU must 
meet a drop test of 1.2 metres as specified in the instruction, when fully loaded.

 UN1845 Dry Ice:  VPU may be used with dry ice in accordance with the limitations in 
Packing Instruction 945.

 VPU is not suitable for carriage of unpackaged liquids or wet ice.



The economic & environmental 

advantages of the re-usable  shipper

“REUSABLE SHIPPERS RESULT IN LESS OF AN ENVIRONMENTAL IMPACT  VERSUS 
SINGLE-USE PACKAGING FOR TEMPERATURE SENSITIVE PHARMA CEUTICAL 
PRODUCTS”

This was the conclusion of a Life Cycle Analysis study underaken over a two year period in cooperation with 
the University of Minnesota College of Science and Engineering, in which the environmental impact of 12 
litre shippers with a VIP/PCM reusable system qualified to maintain a 2

o
C to 8oC range of temperature for 

96 hours, when compared with single use shippers with either EPS or PU and gel packs. 

Over the course of 30,000 shipments, the study found that the reusable systems reduced the environmental 
impact by:

 Global Warming emissions - 78%
 Acidification emissions - 66%
 Eutrophication emissions - 67%
 Petrochemical ozone emissions - 86%
 Human toxicity emissions - 56%
 Post-consumer waster - 95%

Continued on Next Slide.........



The economic & environmental 

advantages of the re-usable  shipper

Continued........

“REUSABLE SHIPPERS RESULT IN LESS OF AN ENVIRONMENTAL IMPACT  VERSUS 
SINGLE-USE PACKAGING FOR TEMPERATURE SENSITIVE PHARMA CEUTICAL 
PRODUCTS”

772 reusable shippers, returned after every delivery, were required over the two year period, compared with 
30,000 single use, disposable shippers. 

Eli Lilly, one of the global leaders in pharmaceutical products reported that a change from single use 
packaging to reusable VIP/PCM packaging  resulted in tangible savings:

 Reduction in shippers used per order from 1.25 to 1.02, resulting in fewer boxes being handled
 The use of containers with a 72% smaller footprint and 44% less weight.
 Increase in the rate of return of shippers from 0% for single use to 96% for reusable
 Reduction in freight costs by 32%, by shipping less and using containers more fit for the use
 Reduction of 193,000 kg of waste in the first year
 Saved US$2 million annually



what are the customer's needs?

Answers to these questions will allow us to offer Shippers to the exact requirements of 
the Customer:

 What is the payload?
 What is the required range of controlled temperature?
 What is the range of ambient temperature?
 What is the controlled temperature period (hours) required?
 What is the weight of a single payload?
 How is the payload packaged?
 What is the destination country for the payload? (To assess compliance issues)
 How will shipment be made? (By air, land or sea)
 What is the country of import, and the Port of Entry?
 Is Insurance required?
 Is an external digital thermometer required?
 Is an internal data logger required? 
 What labelling is required on the outside of the shipper? Who will supply the artwork?
 Is there a requirement for documentation to be carried inside the box? If so does it need to be in a 

sealed pouch?
 Does the Customer have any special requirements? Please list.



VPU key points

VPU HAS THESE KEY POINTS:

 Reusable.
 Lightweight.
 Protected by an outer zipped cover, foam lined to guard against damage.
 Square or rectangular box, with no protruding fittings - easy to handle, load, transport and 

stack.
 PCM refrigerant packs fit the box perfectly, with no gaps, and no waste space.
 Unique, patented VPU panel construction reduces thermal bridging, and increases 

structural integrity.
 Prime insulation is VIP (Vacuum Insulated Panel) as the prime insulation, in conjuction with 

Polyurethane closed cell rigid foam offers critical protection and stability over ambient 
temperatures from -25oC to +43oC. 

 PCM refrigerants with a wide range of Phase Change Points, a wide choice of temperature 
limits, and long holding times, at any ambient temperature.

The end!




