
Fig. 1. HemaSpot Device
HemaSpot Device (A) with a single wedge 
removed vs (B) Whatman 903 Membrane 
punch sample for elution.  (Picture courtesy 
of SpotOn Sciences).

Fig. 3. Storage of HS in a sealed Zip-Lock bag.
Storage of HS PRB910-04 panel member in a sealed bag helped preserve the HIV-1/2/O 
serological activity, with excellent recovery following 30 day storage at 37oC. Loss of activity 
still occurred at 45oC after 180 days even in HS stored in Zip-Lock bags.  HS samples stored 
with no additional packaging (Not Sealed) at high humidity for 30+ days at 37 oC or 45oC 
lost all HIV activity.  

Fig. 4. Comparison of HS Storage 
Conditions on recovery of HIV-1  
serological signal.
The results of HIV-1 Ab testing of 903 DBS and HS from 
known HIV-1 infected individuals were evaluated using 
various packaging conditions. HS performed well at Room 
Temperature (RT) regardless of storage conditions with all 
HIV-1/2/O (EIA) and all but one Western Blot (WB) specimen 
detected at 180 days. Some loss of reactive response was 
noted at 37oC with increased loss at 45oC. Sealing HS in a 
zip log preserved the EIA signal, but loss of WB reactivity 
was still observed at 180 days. Storing HS with additional 
desiccant was required to preserve reactivity for 180 days.
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Fig. 2. Comparison of 903 DBS to HS for HIV serological 
stability.
903 DBS and HS from an early HIV-1 infected specimen, seroconversion Panel member 
PRB947-04 with low EIA reactivity,  showed some reduction of HIV-1/2-O signal (decreased 
s/co), but remained reactive even after 180 days storage at Room Temperature (RT). 
Storage at high humidity at 37oC showed a significant loss of signal.  
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BACKGROUND
Dried blood spot technology is increasingly being used to acquire clinical specimens for biosurveillance, clinical 
trials, epidemiology diagnosis and monitoring from vulnerable populations in remote areas. Problems with 
analyte recovery after prolonged storage at high temperature and humidity in addition to cumbersome processing 
procedures have hindered widespread acceptance of these methods. In this study, we compared the performance 
of the HemaSpot™ (SpotOn Sciences Austin, TX) Blood Collection Device to the Whatman 903 (903 DBS) membrane 
for collection and testing HIV positive specimens.

MATERIALS AND METHODS
The HemaSpot™ (HS) Blood Collection Device is a self-contained unit designed for ease of specimen collection, 
transport, and processing.   Fingerstick blood is applied to a HS membrane segmented into 8 wedges surrounded 
by desiccant in a plastic cartridge (Fig 1A).  Following application of blood, the device is snapped shut, then shipped 
or stored; no drying step is required.  Subsequent handling does not require punch manipulation; if multiple tests 
from one sample are desired, a single wedge of the HS can be removed for testing (Fig 1B).  

The HS and 903 DBS were evaluated using clinical specimens including weak EIA reactive members from HIV 
seroconversion panels, pRB910 and PRB947 (SeraCare, Inc, Milford, MA). Serum or plasma specimens were mixed 
with an equal volume of HIV negative whole blood; 100 μl was applied to the HS or 903 DBS (one 20 μl, one 80 μl 
spot).  903 DBS were placed into zip-lock bags with desiccant. HS were stored as a unit, or were placed into zip-lock 
bags with and without additional desiccant.  Specimens were tested within 2 days with replicate specimens stored 
at room temperature or in high humidity (95%) at 37oC or 45oC and retested at 30 and 180 days.  A 6.5 mm 903 DBS 
punch or two HS wedges (~20 μl) were tested by HIV-1 Western Blot (WB). One 80 μl DBS and the remainder of the 
HS (6 wedges plus center ~80 μl) were eluted in 300 μl PBS-T overnight at 4oC, and tested with HIV-1/2/O EIA  
(Bio-Rad, Hercules, CA). 

CONCLUSION

1.  Dried blood spot samples are suitable for collection, transport, and HIV testing by HIV 1/2/O and HIV-1 Western 
Blot, provided they are protected from humidity.  The HemaSpot device was easier to use than standard DBS 
methods. 

2.  Prolonged storage at high humidity and elevated temperature can lead to loss of HIV serological signal.  

3.  Additional barriers to high humidity at elevated temperatures, such as placing the HemaSpot into zip lock bags 
preserved specimen integrity under conditions of prolonged storage at high temperatures and humidity.  Addi-
tional desiccant in the bag preserved the sample even under the most challenging conditions tested. 
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