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BACKGROUND

Strategies toward comprehensive biobanking of biological

samples have immense scientific and clinical value
understanding the impact of military exposures, as
creating “snapshots” of an individual's current biological
state that can be later interrogated for questions of both
health and exposure status. Current sampling mechanisms
include regular intravenous blood draw in between
deployments, as well as wearable sensors. Intravenous
blood sampling, however, is not accessible in many field
scenarios, as its invasive nature limits the practical
sampling frequency, and it is usually accompanied with
stringent sample storage condition requirements.
Additionally, wearable devices are not effective for
monitoring unknown hazards nor the precise and
comprehensive individual exposure data that can be
obtained from in-vivo measurements. Consequently,
alternative sampling approaches that enable frequent
blood sampling would be ideal towards screening and
comprehensive biobanking. The development of capillary
blood microsampling kits are advantageous for frequent
sampling purposes for their minimal invasiveness and much
less stringent storage condition requirements. In this
project, the suitability of various remote sampling kits will
be systematically assessed to identify promising
candidates for real-world application.

HIGHLIGHTS

e Dried blood spot technologies (DBS) produce mostly
comparable data.

e The OneDraw device requires the least training for
the most reproducible sample acquisition.
The OneDraw device does show some
chromatography effects that need to be considered if
partial strip processing is desired. DBS spots on
“Guthrie” style cards do not show this effect.

ANALYTICAL METHODS (LC-MS)

Hydrophilic Interaction Liquid Chromatography (HILIC) Method:
Flow Rate: 400 pL/min, Column Temp: 10 °C, Injection Volume: 2 pyL

Mobile Phase:
A:90:10: H20+20mM CH3COONH4+5|.IM Medronic Acid (PH 9.4):ACN
B: 90:10: ACN:H20+20mM CH3COONH4+5pM Medronic Acid (PH 9.4)

Column: InfinityLab Poroshell 120 HILIC-Z 100 x 2.1 mm, 2.7 ym

Reverse Phase Liquid Chromatography Method:
Flow Rate: 500 pL/min, Column Temp: 50 °C, Injection Volume: 2 pyL

Mobile Phase:
A: 60:40: ACN: H20 + 10mM HCOONH4
B: 90:8:2 IPA:ACN:H20 + 10mM HCOONH4

Column: ZORBAX Eclipse Plus C18 50 x 2.1 mm, 1.8 ym

Mass Spectrometry (MS) Method
Instrument: Bruker TIMSTOF Pro 2

Capillary Voltage: 4500 V (POS/NEG)
Nebulizer Gas: 2.0 Bar

Sheath Gas: 275 °C, 4.0 L/min
Dry Gas: 230 °C, 8.0 L/min
Transfer Time: 54.0/65.0 us for NEG/POS mode

Scan Mode: MS (50 - 1250 m/z) @ 4.00 Hz
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the OneDraw and paper cards can be partially processed.
We assessed the inter- and intra-spot variability on paper
cards and found the results to be comparable (Figure 3).
This is expected as the overall spot radiates outward from
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