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Abstract

Vaccines containing pertussis components, such as the pentavalent vaccine, can cause severe, life-
threatening allergic reactions like anaphylaxis in some children. Timely identification of this
hypersensitivity prior to vaccination remains a significant clinical challenge. This paper presents
an innovative concept for the design and development of a rapid point-of-care (POC) diagnostic
device capable of predicting this risk using just a single drop of capillary blood from a child's
fingertip. The device's operational principle is inspired by glucometers and is based on quantifying
the level of specific Immunoglobulin E (sIgE) against pertussis vaccine antigens on a biosensor
test strip. In operation, the blood sample interacts with immobilized antigens on the strip. If SIgE
is present, an electrochemical signal is generated. This signal is processed by the device and
compared against a predefined clinical cut-off value. The result is then displayed qualitatively and
user-friendly (as "Negative,” "Caution," or "Positive") on a screen, providing immediate and
reliable guidance for clinical decision-making regarding the safety of administering the pertussis-
containing vaccine or the necessity of switching to a pertussis-free alternative (e.g., DT vaccine).
This technology holds significant potential for drastically reducing severe adverse events,
maintaining optimal vaccination coverage, and enhancing safety within national childhood
immunization programs.
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3. Food and Drug Administration (FDA)
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1. Specific Immunoglobulin E (sIgE)
2. ImmunoCAP

3. low risk

4. moderate risk

5. high risk
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