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Green Cross Laboratories, 107 Ihyeon-ro investigated the delivery times of PT materials in 2020 and the methods
30beon-gil, Giheung-gu, Yongin 16924,  to reduce delivery delay. We also attempted to prolong the proper storage
Korea temperature with the addition of ice pack.
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checked the duration for which 600 gx6 packs of dry ice or 24x16 cm ice
gel packs could maintain the proper temperature. To reduce delivery delay,
. the delivery day for HbAlc testing material was changed from Monday to
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Revised: August 20, 2021 uesday. To prolong the duration of proper temperature maintenance for
Accepted: October 15,2021 cold shipping, an extra 12x17 cm ice gel pack was added.
Results: The average delivery time was 23 hours, 5 minutes, and 12 seconds
(min-max: 17:9:8-84:31:39). The average delivery delay rate was 2.81% (min-
max: 0.23%-11.25%). The delay rate for shipping on Monday was 11.25%;
changing the delivery day to Tuesday reduced the delay rate to 1.76%. The
addition of a 12x17 cm-sized ice gel pack along with the 24x16 cm gel pack
prolonged the duration of proper storage temperature maintenance for cold
shipping by 6 hours.

o o Conclusions: Shipping on Tuesday instead of Monday can be an effective
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Table 1. Breakdown of lead time at which proficiency test mate-
rials were delivered

Lead time (hr)
27 hours after shipping (after 1 day, before 6 PM)
27.01-41.00 (after 2 days, before 8 AM)
41.01-51.00 (after 2 days, before 6 PM)
>51.01 (after 2 days, after 6 PM)

Section

Section 1
Section 2
Section 3

Section 4
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Fig. 1. The lead time for each delivery of proficiency test (PT) in
2020.
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Fig. 2. The distribution of lead time for each delivery of proficiency
test in 2020.
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Fig. 3. Experiment to check temperature changes in delivery boxes. (A) For frozen shipping, 6 pieces of 600 g dry-ice maintained the
temperature inside of delivery box between -70°C and -20°C for 46 hours; 46 hours is defined as time point to delivery delay. (B) 12cm
X 17cm ice-gel maintained the temperature inside of delivery box between 2°C and 8°C for 36 hours; 36 hours is defined as time point to

delivery delay.
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Table 2. Delivery delay rate for each challenge (%)
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Fig. 4. Temperature changes during the frozen proficiency test materials delivery. (A) The delivery box was arrived about 27 hours later,
and the temperature inside of delivery box was maintained under -20°C. (B-D) The delivery boxes were arrived between 38 to 42 hours
later, and the temperatures were maintained between -68.1°C and -20.6°C (—: arrival time).
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Fig. 5. Temperature changes during the delivery of cold proficiency test materials. (A) The delivery box was arrived about 27 hours later,
and the temperature inside of delivery box was maintained between 2°C and 8°C. (B-D) The delivery boxes were arrived about 44 hours
later, and the temperature was increased above 8°C from 36 hours after delivery started (= arrival time).
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