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treatment step in order to reduce the differences between possible metabolite concentrations and
influence of other factors such as measurement noise.

FAME analysis by GC-MS.

4.Extraction efficiency of DNA from different DBS substrates — a comparison
of paper and synthetic polymer.
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a Waters Acquity TQ MS detector. Twenty of the extracted metabolites (amino acids and acyl-

carnitines) were analysed and reported in pmol/L based on the peak ratio of the extracted analyte
and corresponding deuterated |S. Data analytics on the pmol/L peak ratios was performed using Study 2 Study 4
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Figure 1. The hemaPEN® has been designed to collect replicate, volumetrically accurate (2.74 ul) and precise volumes of blood. Shown here collecting a capillary blood
sample, it could be used with any blood source. An embedded desiccant is designed to dry the collected sample inside the contained device. The device does not
contain a lancet.

Introduction

e Blood microsampling, such as dry blood spotting (DBS) is safe, convenient, “patient centric” and
ideal for expansive population health initiatives as well as research-focused “omics” studies.

e DBS adoption has been limited by the perceived lack of volumetric accuracy and the analytical
bias associated with variable blood hematocrit (HCT) and analyte extraction from the paper
substrate.

were extracted into 600 pL of n-heptane and analysed by GC-MS (Thermo Scientific FOCUS GC
with DSQ || MS). Whole blood was also transmethylated as described above and used as the
reference for all DBS workflows.

Study 4

Five different paper substrates and the mPPM insert were used to explore the extraction
performance using two different commercial kits Qiagen QlAamp DNA and Zymo Quick DNA mini.
Four x 3 mm sub-punch samples were collected from each card and a 12 pyL blood sample was
collected onto the mPPM insert. All samples were incubated overnight in PBS and Proteinase K
solution prior to extraction. DNA concentration was measured by Qubit Fluorometric Quantitation
and high molecular weight quality determined by agarose gel electrophoresis.

accurate volume samples. Inset shows
the same PCA score plot highlighting
the volumetric bias at low and high
HC's for sub-punch workflows
compared to the accurate volume
hemaPEN® sampling.

Figure 4. PCA Score Plot of all
acyl-carnitine peak ratios for accurate
volume pre-punched DBS (H-series)
and sub-punch DBS (G-series)
workflows for five different HCTs
(=32 for each HCT and each workflow).
PC1 accounts for 44.2% of the
observed variation which can be
attributed to the HCT regardless of
the DBS workflow.

PC2 accounts for 23.2% of the
observed variation which can be
attributed to the different DBS

Conclusion:

Figure 8. 1% Agarose gel electrophoresis of DNA extracts from different DBS paper substrates and mPPM
insert. DNA extracts were prepared from A — Qiagen QlAamp DNA and B - Zymo Quick DNA mini.

All of the DBS substrates resulted in recoveries of DNA although the FTA Elute and mPPM consistently
outperformed the other substrates both for yield and high molecular weight quality.
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Figure 9. DNA recovery from six different substrates
and two different DNA extraction kits.
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separated at 63%, 55% and
25% HCTSs. The hemaPEN® is under development and the prototype device is supplied for research or investigational purposes only. This device is not for therapeutic or diagnostic use.
hemaPEN® is a registered trademark owned by Trajan Scientific Australia Pty Ltd.
PerkinElmer 226™ js a trademark of PerkinElmer, Inc or its affiliated entities.
903° is a registered trademark of Eastern Business Forms, Inc.
*Claims made in content have not been audited

e This work introduces a novel device for collecting very small blood volumes (<3 pL) and their
subsegquent metabolite and DNA analysis of the dried blood extracts from paper substrates
as well as a panel of novel porous polymer substrates. The substrates are encapsulated in a
blood collection device designed to collect an accurate volume and stored in a secure
desiccated environment.
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