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Introduction

The introduction of HEMAPEN™ has provided easier, well-tolerated, and more convenient sampling process for dried blood spot (DBS)
collection. When compared with conventional DBS sampling systems, HEMAPEN™ offers higher level of precision while eliminating human
error during collection and processing, thereby providing superior analytical accuracy. The portable and discreet nature of HEMAPEN™ reduces
the burden on the patient, facilitates adherence, and subsequently contributes to the improvement in analysis.

HEMAPEN™ redefines blood collection and storage in order to improve access to near-patient sampling. Initial results demonstrate HEMAPEN™
provides a higher level of precision (CV = 1 %) than other dispensing methods (i.e. pipette, syringe, CV = 3-5 %) for blood collection. The
capillary collection mechanism dispenses an accurate volume of blood, leading to superior accuracy during analysis (95 % recovery w.r.t to
87 % with conventional dispensing methods). Moreover, the integrated compartments protect samples at every stage of the process, and
advanced sample tracking could be enabled by NFC technology. Further, it eliminates human error during collection and processing.

The ease of use behind HEMAPEN™ enables home-based, unassisted blood collection by non-healthcare professionals. Adoption into current
healthcare systems is expected to save time, reduce healthcare costs, and improve accuracy of blood analysis.

Technical and design features

Component Functionality
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@Take HEMAPEN™ out of the base.

@ Collect blood. w
@ Tap back in the base.

Advantages of self-sampling and quantitative analysis:

e Sample collection: ¢ Increased usability to potential patients.
- Privacy.
- Ease of use.
- Collection by non-healthcare professional.
- Increased accessibility of sample collection.

* Ease of sample collection & transport.

e Reduce long-term overall costs to the
healthcare provider.

Volumetric comparison

The collection methodology is assessed and compared against standard high precision blood dispensing techniques such as pipetting and
positive displacement in terms of precision and accuracy of liquid collected by ratiometric measurement.

Dispensing method Manufacturer’s specification Volumetric measurement

Precision Accuracy Precision Accuracy Volume
Pipette 2% 1.2% 0.23 % 1.60 % 3.0481 pL
Positive displacement 0.5 % 1% 0.08 % 1.52 % 3.0457 pL
Capillary (hemaPEN) 0.75 % 0.30 % 0.35 % 0.25 % 3.0077 pL

Precision and accuracy values of each dispensing method (pipette, positive displacement, capillary) obtained from each manufacturer and measured experimentally with the volumetric system Artel. Both
precision and accuracy measurements match manufacturer specifications. Positive displacement shows the best precision while capillary presents the best accuracy with a mean volume dispensed of 3.0077 uL.
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Comparison of dispensing methods in DBS sampling

Comparison of three collecting/dispensing methodologies (pipette, positive displacement syringe, capillary) with whole blood containing a caffeine concentration of 10 mg.mL™. Dry blood spot analysis was performed under HPLC-UV for the (1) controls, (2) calibrations, and (3) caffeine extraction
in order to demonstrate the precision and accuracy of each methodology.
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e User difference - With pipette and positive
displacement, the coefficient of variation between
users is 3.34 % and 2.95 %, respectively compared
to 0.03 % with the capillary method.

- Pipette and positive displacement involve
individual manual handling while collecting and
dispensing blood onto the DBS.
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. %, 334% / N, 295% %, 003% / blood collection via capillary action, and

9. e’ automated blood dispensing via wicking action,
thereby avoiding the influence of manual handling
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e Percentage recovery 85 % - within the regular
acceptance criteria for all dispensing methods.

¢ Coefficient of variations are below 5 % indicating all
dispensing methods are precise.

Applications Conclusion

DBS provides stability over a long period of time which makes this method a superior micro-sampling technology, thus reducing the cost of biological sample storage. By integrating this technology with the HEMAPEN™, it is now HEMAPEN™ is a novel, high precision blood collection

possible to collect and dispense precise blood volume onto a dry blood spot paper while avoiding the operator-dependent variations and manual handling influences. HEMAPEN™ can also enable home-based blood collection and dispensing platform. It integrates end-to-end

or collection in a remote setting. Therefore, HEMAPEN™ can be a useful platform technology in the following applications: capillary with pre-punched DBS paper for automated

e Prenatal and new born screening. e Therapeutic drug monitoring. e Health biomarkers. blood CoIIe_Ctlon and dlspen_s_lng. It palrs the ad\{antage
M irculating d trati of DBS microsample stability, whilst addressing the

* Preclinical drug development. ) Deasuref cgcu aéng rug con(l:eq rations. * Bio-banking. associated limitations of known volumes, hematocrit

- PK/TK data for small molecule drug candidates. ) D:ﬂgsathr::fe. oping analysis. o Remote communities. effect and sample integrity.

e Clinical drug development.
- Phase | & Il studies.

The HEMAPEN™ is in development and is for investigational use only. Not Available for Sale.
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