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BACKGROUND

We have previously shown the utility of SampleTanker® as an inexpensive transportation
system for Human Immunodeficiency Virus Type 1 (HIV-1) using virologic assays from
dried plasma specimens. Herein we describe the precision, and 8 week stability of
SampleTanker® as a transporiation method for shipping specimens at various
temperatures and for subsequent HIV-1 quantitative viral load testing.

This study presents an evaluation and direct comparison of frozen plasma to a novel dried
ambient transportation matrix in combination with 2 different commercial kits for analysis
of HIV viral load. The study also compares the ulility of the method in relation to long term
shipping or slorage at 3 temperature ranges,

METHODS

Approximately 300 HIV-1 patient plasma specimens were pooled and ten 0.5 mL replicate
aliquots were taken for quantitative characterization using the COBASE Amplicor® HIV-1
Monitor version 1.5 standard assay (Roche Molecular Systems). The mean from the ten
replicates was calculated and a dilution schema developed targeting a high (350,000
copies/mL) and low (3,500 copies/mL) copy number virus panel using Normal Human
Plasma (MHF). The virus panels were spot checked for accuracy using replicate viral load
testing.

Five 1 mL replicate aliquols each were created from the diluted specimen panels
representing the high and low control frozen reference standards. Each individual
specimen was immediately frozen at -80° C and stored until day 2 experimental testing
was performed. 1 mL of the experimental plasma at the high and low determinant points
was directly applied to 5 replicate SampleTankerE units to determine short term stability at
the following temperature conditions: room temperature (23°C), 37°C (incubator) and -
80°C and the following termination points; Day 2, 7, 14, 21, 28, and 56. In order to dry
specimens completely, SampleTanker® units were placed at the rear vent of an externally
venting class || A/B3 biological safety cabinet or placed in a specialized SampleTanker®
drying instument, driDOC™. The hood or diDOC™ instrument were left running
overnight. The interior hood humidity reading was 32-35% and the room humidity
containing driDOC™ was 44-47%.

HIV-1 viral load was determined using COBAS® Amplicor® HIV-1 Monitor version 1.5
standard method and for a small subset study a Real-Time quantitative method was used,
Abbott RealTime HIV-1 Assay and the m2000 System (Abbott Molecular). Significance
was analyzed using Student t-test.
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Table 1: Frozen Plasma Replicata Results sing
COBASE Amplicor® Monitor version 1.5

FROZEN PLASMA CONTROLS Day 2 -80° C

Rop | WALUE Rop | WVALUE

Mo, | [copiesimi) |“O%| e, | jcoplesimi) | LOSe
R-1 280,000 | 558 | R 2400 340
F-z | 336,000 | 553 | R 3000 34 |
F-3 | 458,000 | 566 | A 3060 361
Fed | 307,000 | 5.49 | R 4630 167 |
F-5 | 431,000 | 563 | RS 2500 .45 |
mean| 382800 | 558 |mean a5
sp | e272r | 480 | sD 208 296

Table 4: Frozen Plasma and SampleTanker® Comparisons Using Real-Time

m2000 System,
FROJEN PLASMA CONTROLS Day 2 -8 C SampleTankers 11° C Day 2
R0 o] 22 o [T o [ 0 T
Ra1 283,027 542 | R 3418 353 R 4TS5 E3T 53 | RA 1,625 3
ReZ 259,125 5481 | R 2.50% J&D Re2 00330 G0 | Red 1,568 by
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e | BIIGE | L4E |mwan| 38T 343 | [mwan| 150,986 | 598 | mean 1,804 an
E1e] 7183 457 | SO B85 a3 80 33,098 453 | so a3 1487

Table 2: Frozen Plasma and SampleTanker Comparisons Using COBASE Amplicor® Mondor version 1.5 (Standard Method).
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Table 3: Summary of SampleTanker® Comparisons to Frozen Plasma
Using COBASE Amplicor® Monilor version 1.5 Assay,

Summary DAY 2 DAY T DAY 14 | DAY 24 DAY 58

_ e | 045 | 04e | 0s0 | 0e0 | s
e x"::ﬂ .53 045 | 056 .52 DS
o varanc | 03 | 040 | 0aa | a8 | 045

“° o ence | 028 | 043 | 039 | a2 | a2
) L":‘I'v":_'f"“ 048 | 024 | 03z | 032 | -0z
HE K 023 .26 018 032 -0.26

Figure 1: daDOC™ SampleTankers Drying
Instremant (Technology Think Tank Inc.)
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RESULTS

Overall intra-assay mean varance among 5 dried replicates across all time points and
termperatures was < 0.20 log,, copies/mbL (P = NS). Compared to baseline frozen plasma,
there was a mean reduction in viral load of 0.38-0.4 and 0.23-0.53 log,, copies/mL at the
high and low copy samples respectively at day 2 depending on the temperature of storage
{all comparisons, P = 0.05). Howevar, whan day 2 SampleTanker® was compared to day
56 SampleTanker®, there was no significant difference in HIV log copy number out to 56
days of storage at 23°C or -80°C, and out to 28 days at 37°C, but there was a further
significant decline in viral load for samples held at 37°C for 56 days (P < .002).

Real-Time viral load analysis comparing Day 2 SampleTanker® stored at 23° C o frozen
plasma had a mean reduction in viral load of 0.28 and 0.22 log,, copies/mL at the high and
low copy samples.

CONCLUSIONS

+ \iral load results from dried samples using Sample Tanker® were highly reproducible,

« SampleTanker® demonstrated marked stability in conditions that simulate sample
transpaort.

+« SampleTanker® stability was independent of viral load assay used.

+«  HIV-1 viral load assays using dried plasma yielded somewhat lower values compared fo
frozen plasma but results were generally within the accepted assay variation for
replicate samples.

+ These data on stability and reproducibility suggest that SampleTanker® has promise for
use in HIV clinical trials and patient management,
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