
WPHL Transport 
Temperature Project



Overview
● WPHL identified the need for more accurate 

thermometers and improved coolers through 
multiple studies:
○ IR Thermometer Brand Performance Comparison
○ Brand C IR Thermometer Verification
○ Current Cooler Study
○ Newly Acquired Cooler Study

● WPHL developed the Sample Submission Guide, 
a resource outlining submission criteria for 
submitters.
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WPHL Temperature Management Experiment Timeline
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Thermometer Experiment
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● Purpose:
○ Identify the most accurate IR thermometer for 

sample temperature measurement.
○ Procure selected units for operational use.
○ Verify consistency across all purchased devices.

● Studies Performed:
○ IR Thermometer Brand Performance 

Comparison Study
○ Brand C IR Thermometer Verification Study



IR Thermometer Brand 
Pe r for m an ce  Com par ison
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● Purpose:
○ Determine which IR thermometer 

brand provides the most accurate 
temperature measurements.

● Overview:
○ Brand A, B, and C thermometers were 

tested across frozen, refrigerated, and 
ambient temperature ranges (°C).

○ Averages of the readings from each 
Thermometer were compared to a 
known calibrated thermometer (NIST). 

● Result: Brand C demonstrated the highest 
accuracy. (Fluke IR)



Brand C IR Th e r m om e te r  
Ve r ifica tion

6

● Purpose: 
○ 6 additional Brand C Thermometers were 

purchased and tested for accuracy.
● Overview:

○ Each thermometer was tested across frozen (≤-
20°C), refrigerated (2°C to 8°C), and ambient 
(15°C to 25°C) temperature ranges.

○ Measurements were compared against a NIST-
calibrated reference thermometer to verify 
accuracy.

● Result: Despite observed differences between the 
NIST reference and average readings, all 
measurements fell within acceptable ranges.



Cooler Experiment

● Purpose:
○ Identify a cooler capable of maintaining 

stable sample temperatures.
● Studies Performed:

○ Current Cooler Study
○ Current Cooler Cross-State Study
○ Newly Acquired Cooler Temperature 

Retention Study
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Current Cooler Study: In -H ou se
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● Purpose: 
○ Assess temperature stability 

within WPHL’s original coolers.
● Overview:

○ Three coolers (ambient, 
refrigerated, and frozen) were 
placed in a controlled 21°C 
environment.

○ Temperature stability was 
measured using a NIST-calibrated 
thermometer.

● Result: Only the ambient cooler 
successfully maintained its target 
temperature.



Current Cooler Cross -Sta te  Stu dy
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● Purpose:
○ Assess temperature fluctuations in WPHL’s original 

coolers during cross-state transport.
○ Evaluate the ability of WPHL’s sample canisters to 

maintain temperature.
● Overview:

○ Transported three coolers (ambient, refrigerated, and 
frozen) from Cheyenne, WY to Cody, WY.

○ Measured internal cooler temperatures using a NIST-
calibrated thermometer.

○ Recorded the interior temperatures of specimen 
canisters within each cooler with an IR thermometer.

● Result:
○ Coolers failed to maintain acceptable temperature 

ranges.
○ Specimen canisters acted as insulators, retaining heat 

and remaining warmer than the cooler temperature.

Ambient

Refrigerated

Frozen



Newly Acquired Cooler 
Stu dy

● Purpose:
○ Evaluate the temperature retention 

performance of a newly acquired 
cooler.

● Overview:
○ Three coolers (ambient, refrigerated, 

and frozen) were placed in a 
controlled 21°C environment.

○ Temperature stability was monitored 
using a NIST-calibrated 
thermometer.

● Result: All three coolers successfully 
maintained temperatures within 
acceptable ranges for their respective 
categories.
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WPHL Sample Submission 
Gu ide lin e  Docu m e n t
● Purpose:

○ Provide a comprehensive reference 
document to assist submitters in 
meeting WPHL’s submission 
requirements.

● Overview:
○ The guideline will contain information 

such as:
■ type of test
■ cost of tests
■ specimen requirements
■ turnaround times

○ By standardizing submission 
requirements, the guide helps reduce 
submitter errors
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Future Action Plans

● Push forward with the brand of newly 
acquired coolers.
○ The Newly Acquired Cooler Study confirmed 

that these coolers perform exceptionally 
well.

● Push forward with brand Fluke IR Guns.
○ Brand C demonstrated superior 

performance, including in frozen 
temperatures, where other brands struggled.

● Sample Submission Guideline 2.0
○ The updated guideline will provide 

comprehensive criteria for all sample types 
and tests offered by WPHL.
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Overview
In response to increased scrutiny of preanalytical conditions by CLIA, SDPHL launched studies to 
evaluate packaging/shipping/temperature monitoring solutions for human biological specimens 

submitted for CLIA-regulated testing.

Packaging

• SDPHL evaluated packaging 
solutions and cooler from 
multiple vendors.

• SDPHL worked with HighQ 
to perform drop-testing of 
two light-weight and 
efficient coolers from 
Vericor

Temperature Monitoring 

• SDPHL evaluated multiple 
temperature monitoring 
solutions.

• SDPHL performed studies 
across a temperature 
range.

Shipping

• SDPHL worked with 
clients and couriers to 
improve the transport of 
clinical specimens bound 
for CLIA-regulated testing.

• SDPHL placed additional 
cold storage devices at 
courier hubs.



Packaging



Inmark Saf-T-Pak:  Category B Shipping System

• Inexpensive shipping system 
• Certified Category B
• Evaluated at 22.5C (72.5F)
• Provided only 5 hours at 2-8C 



TempArmour Medical Cooler: Model VCT-4



Vericor Cool Cube Vaccine Cooler: 8 Liter



Vericor Cool Cube Vaccine and Medicine Cooler: 28 Liter



Inmark Saf-T-Pak Category B Insulated Box Cooler



Multiple Cold Packs Evaluated

+



Temperature Monitoring



Zebra TransTracker: Heat and Freeze



Elitech: Multiple Devices



And the Winner is...



Vericor Cool Cube Vaccine Cooler: 8 and 3 Liter

• Used with biohazard bag and pressure pack (Tyvek)
• Costly shipping system but reusable
• At 22.5C (72.5F) = 2-8C for 4d21h 
• At 37.9C (100.22F) = 2-8C for 2d8h 

*Not Category B Certified* 



Vericor Cool Cube Drop Test

Conclusion
Results of this testing conclude that this packaging does meet 
the U.S. Department of Transportation 49 CFR 173.199 and IATA 
Packing Instruction 650 drop test criteria for shipping a liquid 
Biological Substance Category B specimen. 

Drop Test 8 Liter 3 Liter

Flat on to Base Pass Pass

Flat on to Top Pass Pass

Flat on to Longest Side Pass Pass

Flat on to Shortest Side Pass Pass

On to a Corner Pass Pass

*Performed by HighQ Testing, LLC



Observations and Questions

• Damage will reduce cooler efficiency.

• Certification only allows ground transport.

• Any change by the manufacturer to the cooler 
including outer cover, foam insert, and rechargeable 
panels will require drop testing (again).

• Certification is for a liquid biological substance; more 
investigation is needed to determine if cultures on 
semi-solid media can be shipped.

*Additional temperature study data available*



Shipping/Storage



Additional Preanalytical Improvements:  
Cold Storage at Courier Hub and PHL

• Sioux Fall is the courier hub in South Dakota
• No cold storage was previously available at this location
• All specimens are now held in a refrigerator while at the hub
• All specimens are now delivered into a refrigerator at SDPHL



Communication Campaign
Couriers:

• SDPHL increased cadence of communication with couriers
• Evaluated fleet details and routes
• Provided messaging that couriers can provide to drivers about vehicle conditioning, specimen 

handling, and other practices to help maintain optimal preanalytical conditions.

Clients:

• SDPHL created a quick reference guide for submitters that provides the following information for each 
test performed by the laboratory’s Medical Microbiology team:
─ Sample type
─ Transport temperature
─ Holding time(s)
─ Shipping category
─ Comments/Notes (emphasis Category A; LRN submissions)

• SDPHL also increased frequency of communication with submitters to support                                               
improved preanalytical quality.
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