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Background

This project leverages previous antibody ruggedization efforts at ECBC to determine whether
the ruggedization of detection antibodies translates into improved performance in the field.
Capitalizing on ECBC’s previous work with DARPA’s Antibody Technology Program (ATP) and
DTRA’s Ruggedized Antibody Program (RAP), this effort looks to develop an LFl against the
ricin toxin with increased thermostability that enlists the use of a reader device capable of
communicating results with a smartphone. Incorporating ruggedized ricin antibodies into
fieldable, Lateral flow immunoassay (LFI) formats offers significant benefits for both reducing
the cold chain logistic tail currently required for biological reagents and increasing the
reliability of assay results under harsh and/or extremely variable environments.

Figure 2. Photo of developed LFI test
tickets. Several range finding experiments
were performed to determine the LOD of
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Technical Challenge

Develop a ruggedized Hand-Held Lateral Flow Immunoassay (LFl) for the detection of ricin
toxin that incorporates the use of a smartCAR reader device capable of communicating assay
results to a Net Warrior (NW) - ready smartphone.

Method
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J LFI performance measured using a CAMAG4 LFI Reader.

(J ECBC’s Advanced Design & Manufacturing Division (ADM) was tasked with developing of
new LFl reader software and adapting the new LFIl reader cartridges to the smartphone

reader.
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Conclusions

Present results support the hypothesis that engineering antibodies for thermal stability can
protect LFIs from loss of activity due to extended exposure to high heat.

Future Directions

®* Both sets of LFI's should be further-assessed in a long term stability study.
* Further testing should also be done to assess other environmental variables (e.g., humidity).

Membrane “ * Continued partnership with ADM to optimize the smartCAR software.

Native RIC-03-A-G1 O u r Pa rt n e rs :

reliability and decisional certainty under widely varying environmental conditionals. Based
on previous efforts for ruggedizing, or increasing the thermal stability of antibody reagents,
we ask this question:

Results

Maxim Biomedical pair-wise comparisons: Two nitrocellulose membranes were striped from
the 6 Ricin antibodies provided then conjugated to colloidal gold. Each combination of striped
membrane and conjugated gold were tested to determine which antibody worked best as the
capture (conjugated to gold) or detector (striped on the membrane) antibodies in the LFI.

Does the ruggedization of antibody reagents used in LFls
translate into an improved performance in field operations?

7 Lateral flow immuno-assays (LFI):

Cons

* Restricted shelf life

Pros

- Simple, hand-held, easily
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