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2. Test Overview

2.1 Objective

The objective of this test is to investigate the influence of worldwide pallet transport on the Single-Use Shipper 

with 20 x 20 L CryoVault® containers�

2.2 Test Results

The Single-Use Shipper with 20 x 20 L CryoVault® containers has been tested with the following results:

Test Results

Preconditioning & Packing No remarks

Rotational Corner Drop No remarks

Rotational Flat Drop No remarks

Random Vibration No remarks

Rotational Corner Drop No remarks

Rotational Flat Drop No remarks

2.3 Conclusions

No visual damage to the outside of the pallet load or on the CryoVault® containers� The Single-Use Shipper with  

20 x 20 L CryoVault® containers is suitable for worldwide pallet transport�

2.4 Recommendations

Corrugated cardboard has a lower tolerance for humidity than plastic� Replacing the current CryoVault® handling box 

from corrugated cardboard to 3 mm corrugated plastic will improve the performance of the handling box�
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3. Test Product

The test product consists of:

Figure 1:  Fully packed GTS-1150L4D-DI container

Insulated Container

Description: 

Dimensions: 

Weight: 

One fully conditioned KCVS-DS0001A 

1,570 x 1,100 x 1,610 mm

360�0 kg (including dry ice)

The KCVS-DS0001A will contain 
the following product load:

Product Load

Description: One pallet load containing 

20 CryoVault® containers�

Dimensions: 1,200 x 800 x 1,280 mm

Weight: 151�0 kg
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4. Test Procedure

The testing procedure, according ASTM D4169-22, 

Distribution Cycle 2, consists of the following parts:

Figure 2:  Conditioning setup

4.1 Pre-Test Inspection

Before the start of the test, the bags, components, and 

the insulated containers are inspected by an engineer from 

Topa Institute� Any damage or irregularities are noted� All 

faces of the test pallet are identified according to Figure 2, 

where Face 5 is one of the smallest vertical  

faces of the pallet�

4.2 Preconditioning & Packing

The CryoVault® containers are conditioned at -80 °C for 

at least 72 hours prior to packing� Once the CryoVault® 

containers are conditioned, a pallet load of 20 CryoVault® 

containers are built and placed inside the container before 

the start of the test� 

4.3 Rotational Corner Drop Test (Method B)

A rotational corner drop test is conducted with a loaded 

pallet� Four drops are conducted; one drop on each corner 

of the pallet� The opposite corner of the corner on which 

the pallet is dropped is supported by a 100 mm thick 

piece of timber�

The drop height depends on the weight of the pallet� 

This test is based on ASTM D4169-22 and D6179-07 

(Assurance Level II, Method B)�

Table:  Drop Heights

Pallet Weight Assurance Level I Assurance Level II Assurance Level III

0 to 226�8 kg 305 mm 229 mm 152 mm

226�8 kg and up 229 mm 152 mm 76 mm

Figure 3:  Rotational Corner Drop setup Figure 4:  Rotational Flat Drop Test
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4.4 Rotational Flat Drop Test (Method C)

A rotational flat drop test is conducted with a loaded pallet� Two drops are conducted; one drop on the handling side 

of the pallet and one drop on the opposite side of the pallet� If the pallet can be handled in all directions, a flat drop on 

all four sides is conducted� The drop height depends on the weight of the pallet� This test is based on ASTM D4169-22 

and D6179-07 (Assurance Level II, Method C)�

Pallet Weight Assurance Level I Assurance Level II Assurance Level III

0 to 226�8 kg 305 mm 229 mm 152 mm

226�8 kg and up 229 mm 152 mm 76 mm

Table:  Drop Heights

4.5 Random Vibration Test

4.5.1 Truck Transport

In order to simulate vibrations during truck transport, a random vibration test is conducted� Three test profiles from 

ASTM D4169-22 and D4728-17 are used with a frequency range from 1 Hz to 200 Hz and average loads of 0�40 Grms 

for 40 minutes, 0�54 Grms for 15 minutes, and 0�70 Grms for 5 minutes� The entire test lasts 60 minutes�

Parameters Truck Low Level Truck Medium Level Truck High Level

Average Load 0.40 Grms 0.54 Grms 0.70 Grms

Test Duration 40 minutes 15 minutes 5 minutes

Table:  Random Truck Vibration Test Distribution

Figure 5:  Random Vibration Test setup

4.5.2 Air Transport

In order to simulate vibrations during air transport, a random vibration test is conducted� Three test profiles from ASTM 

D4169-22 and D4728-17 are used with a frequency range from 1 Hz to 200 Hz and average loads of 0�16 Grms for 27 

minutes, 0�22 Grms for 10 minutes, and 0�29 Grms for 3 minutes� This sequence is repeated three times� The entire test 

lasts 120 minutes�

Parameters Air Low Level Air Medium Level Air High Level

Average load 0�16 Grms 0�22 Grms 0�29 Grms

Test duration 27 minutes (3x) 10 minutes (3x) 3 minutes (3x)

Table:  Random Air Vibration Test Distribution
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4.6 Rotational Corner Drop Test (Method B)

A rotational corner drop test is conducted with a loaded pallet� Four drops are conducted; one drop on each corner 

of the pallet� The opposite corner of the corner on which the pallet is dropped is supported by a 100 mm thick piece 

of timber� The drop height depends on the weight of the pallet� This test is based on ASTM D4169-22 and D6179-07 

(Assurance Level II, Method B)�

Pallet Weight Assurance Level I Assurance Level II Assurance Level III

0 to 226�8 kg 305 mm 229 mm 152 mm

226�8 kg and up 229 mm 152 mm 76 mm

Table:  Drop heights

4.7 Rotational Flat Drop Test (Method C)

A rotational flat drop test is conducted with a loaded pallet� Two drops are conducted; one drop on the handling side 

of the pallet and one drop on the opposite side of the pallet� If the pallet can be handled in all directions, a flat drop on 

all four sides is conducted� The drop height depends on the weight of the pallet� This test is based on ASTM D4169-22 

and D6179-07 (Assurance Level II, Method C)�

Pallet Weight Assurance Level I Assurance Level II Assurance Level III

0 to 226�8 kg 305 mm 229 mm 152 mm

226�8 kg and up 229 mm 152 mm 76 mm

Table:  Drop Heights

4.8 Post-Test Inspection

After all tests are performed, the bags, components, and the insulated containers are inspected by an engineer from 

Topa Institute� Any damage or irregularities are noted�



Transport Simulation Test 2024  |  9

5. Test results

5.1 Pre-Test Inspection

Before the tests are performed, the outside of the pallet load is visually inspected by an engineer from Topa Institute�

Observations: 

No remarks�

5.2 Preconditioning & Packing

The CryoVault® containers are conditioned at -80 °C for at least 72 hours prior to packing�

Observations: 

No remarks�

Figures 6 to 9:  Packing

5.3 Rotational Corner Drop Test (Method B)

Weight: Product/Packaging Combination 511�0 kg

Drop Height 152 mm

Faces Tested 5, 2, 6, and 4

Table:  Rotational Corner Drop Test

Observations: 

No remarks�

5.4 Rotational Flat Drop Test (Method C)

Weight: Product/Packaging Combination 511�0 kg

Drop Height 152 mm

Faces Tested 5, 2, 6, and 4

Table:  Rotational Corner Drop Test

Observations: 

No remarks�
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5.5 Random Vibration Test

Parameters Truck Low Level Truck Medium Level Truck High Level

Average Load 0�40 Grms 0�54 Grms 0�70 Grms

Test Duration 40 minutes 15 minutes 5 minutes

Table: Random Truck Vibration Test Distribution Results

Parameters Air Low Level Air Medium Level Air High Level

Average Load 0�16 Grms 0�22 Grms 0�29 Grms

Test Duration 27 minutes (3x) 10 minutes (3x) 3 minutes (3x)

Table: Random Air Vibration Test Distribution Results

Results graphs for the random vibration tests can be found in Appendix B�

Observations: 

No remarks�

5.6 Rotational Corner Drop Test (Method B)

Weight: Product/Packaging Combination 511�0 kg

Drop Height 152 mm

Faces Tested 5, 2, 6 and 4

Table: Rotational Corner Drop Test Results

Observations: 

No remarks�

5.7 Rotational Flat Drop Test (Method C)

Weight: Product/Packaging Combination 511�0 kg

Drop Height 152 mm

Faces Tested 5, 2, 6 and 4

Table: Rotational Flat Drop Test Results

Observations: 

No remarks�

5.8 Post-Test Inspection
After all tests are performed, the test product is thawed at lab conditions and is visually inspected with the 

following results:

Observations: 

No visual damage to the outside of the pallet load�

No damage is found on the CryoVault® containers�
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Figures 10 and 11: Pallet load after testing

The Topa Institute for packaging and distribution is emphasizing its activities on research and the optimization of 

products and packaging in their performance during their actual lifetime and distribution� Concerning advice and 

research, the Topa Institute for packaging and distribution is independent from any company, institute, or organization�

esearch activities are not responsible for damage 

esearch activities�

Responsibility
The Topa Institute for packaging and distribution or people acting in r 

sustained after use of results of 
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Appendix A: Applied Testing Equipment

1. Vibration Test System

• Manufacturer: Lansmont Model 10000 TTV II

• Maximum size: 152 x 152 cm

• Maximum specimen weight: 1,100 kg

• Maximum amplitude (peak to peak): 6�4 cm

• Frequency range: 1 - 300 Hz

• Frequency range at maximum load: 1 - 200 Hz

• Acceleration range: 0 - 8 g

• Maximum acceleration at maximum load: 0�77 g

• Automatic displacement or acceleration control

• Automatic sweep generator and random vibration facilities

(Lansmont TouchTest Vibration system)

• Accelerometer

• Calibration due date:  June 2024
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2. Pulley Block

• Manufacturer: Demag

• Lifting capacity:   1,250 kg

• Hoisting velocity: 4 m/min or 2 m/min

• Year of construction:  2005

• Inspection due date:  April 2024
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3. Pallet Truck With Weighing Scale

• Manufacturer pallet truck: Toyota BT Lifter LHM200SC

• Manufacturer weighing scale:  Ravas

• Range weighing scale: 0�0 – 2,000�0 Kg (± 0�1%)

• Record: Digital

• Dimensions weighing platforms: 1,190 x 540 mm

• Year of construction:  2019

• Calibration due date:   April 2024
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4. Ultra Low Freezer #15

• Manufacturer: NuAire

• Type: 6512E

• Dimensions chamber (width x depth x height): 63 x 60 x 128 cm

• Door dimensions: 63 x 128 cm

• Temperature range: -85 °C to –40 °C (± 2 °C)

• Programmable microprocessor for temperature: N/A: constant temperature only

• Calibration due date:   February 2024
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5. Ultra Low Freezer #20

•  Manufacturer:  NuAire

• Type: 6625V30

• Dimensions chamber (width x depth x height): 86 x 60 x 128 cm

• Door dimension: 86 x 128 cm

• Temperature range: -85 °C to –40 °C (± 2 °C)

• Programmable microprocessor for temperature: N/A: constant temperature only

• Calibration due date:   February 2024
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Appendix B: Random Vibration Test Graphs

Graph of the Random Vibration Test, Truck Transport Low Level

Graph of the Random Vibration Test, Truck Transport Medium Level
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Graph of the Random Vibration Test, Truck Transport High Level

Graph of the Random Vibration Test, Air Transport Low Level, Cycle 1
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Graph of the Random Vibration Test, Air Transport Medium Level, Cycle 1

Graph of the Random Vibration Test, Air Transport High Level, Cycle 1
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Graph of the Random Vibration Test, Air Transport Low Level, Cycle 2

Graph of the Random Vibration Test, Air Transport Medium Level, Cycle 2
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Graph of the Random Vibration Test, Air Transport High Level, Cycle 2

Graph of the Random Vibration Test, Air Transport Low Level, Cycle 3
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Graph of the Random Vibration Test, Air Transport Medium Level, Cycle 3

Graph of the Random Vibration Test, Air Transport High Level, Cycle 3
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