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Definition of intended purpose
Controls and samples
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Types of diagnostic tools (Classic x Novelty)
Point-of-care x Laboratory-based tests

2. Brazilian experience

Nanotechnology

Classic methodologies x new biomolecules
New methodologies x classic biomolecules
Technologies improvements

3. How to deal with emerging or re-emerging pathogens
 Scientific networks




____Assay Development Pathway

Preliminary considerations
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fﬁ Calibration to Standards

 Definition of the intended purpose of the assay:
» Quantitative x Qualitative assay
» Biological sample
+ Individual or pooled, matrix composition, host/organism interactions affecting the target analyte...

« Assay system

* Physical, chemical, biological, operator-related factors affecting the capacity of the assay to detect a specific analyte in
the sample.

» Teste results interpretation

» The capacity of a test result, derived from the assay system, to predict accurately the status of the individual or
population relative to the purpose for which the assay is applied.

« Selection, collection, preparation, preservation and management of samples are critical
variables in design and development of an assay to ensure valid test results.

OIE. 2019. Principles and methods of validation of diagnostic assays for infectious diseases (chapter 1.1.2)
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* Choosing samples:
Reference Samples Positive Negative Inconclusive Total PPA NPA
Positive 28 0 0 28 100% —
* Gold-standard assay Presumed Negative 2 0o L e — 2%

(reference method) x

° Controls SPECIFICATIONS
L] O p e N S e ra b a N k +"  Serological Sensitivity - Secondary infection: 97.9% (92/94)
° D i sease e p i d em i 0O I Ogy &/  Serological Sensitivity - Primary infection: 33.3% (28/84)
. +"  Serological Specificity - Negatives: 100% (108,/108)
* Cross-reaction

DENV IgG ELISA




____Assay Development Pathway

Preliminary considerations I

Assa - _ Reagents and controls
y Definition of the Study design
ge::hpmem intended purpose of the [—> a?d I Y ¢
athway assay protoco Optimisation,
[——— Calibration to Standards
Repeatability and
STAGE1 <« imi i I
Analytical ificity I ) preliminary Reproducibility
Analytical i i
Analytical sensitivity '—) d,amm'cs < Canggi‘t;trzstte(::n;mwnh
Diaanostic s&iﬁcﬂ' '—) | Samples from reference animals or
STAGE 2 T experimental animals (where used)
Assay Diﬂnostic sensitivity '-—) bi :
Validation [ ot ination I » characterisics — | Provisional recognition
Pathway
Select collaborating labs R ,
STAGE 3 Assay designated as "validated
Define evaluation panel for the original intended
[ Reproducivity }—»  Reproducibilty iz
skl g STAGE 4 (——l Reference standards selected |
Deployment to other labs > Implementation International recognition (OIE)

OIE. 2019. Principles and methods of validation of diagnostic assays for infectious diseases (chapter 1.1.2)
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MOLECULAR ASSAYS
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Point-of-care

Can be performed near/at
the point of patient care.

Easy to use;

Portability;

Low cost;

Do not require power or
additional reagents;
Results in minutes.

Inaccuracy;

Low sensitivity;
Single-use device;
Cross-reactivity.

Lab-based tests

Samples sent to a central
laboratory for analysis.

Accuracy;

Multiplex assays;
High diagnostic
performance;
Reproducibility;
High-end technology.

Higher costs;

Needs specialized
personal and equipment;
Requires infrastructure.
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 Nanotechnology > creation, manipulation and exploration of
materials on a nanoscale.

* The physical and chemical properties of matter are, to a large extent,
determined by the type of motion of its electrons.

!

Nanomaterials special properties

% + Gold nanoparticles
3 * Strong optical peak, which is variable with the particle's morphology;
* Electron-dense and radiopaque;

* Its surface chemistry allows the bonding of organic molecules;
* Low toxicity when introduced into biological systems.
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Absorbance 450nm

Screening with monoclonal ab’s
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* LFA signal improvement:

»
Molecular Systems gc:c“mm
Design & Engineering

PAPER View Article Online

Design of SERS nanotags for multiplexed lateral

[ ‘.} Check for updates. .
flow immunoassays

Cite this: DOI: 10.1039/c7me00052a

Maria Sanchez-Purra, 7 Biel Roig-Solvas,® Alice Versiani, =
Cristina Rodriguez-Quijada,® Helena de Puig,® Irene Bosch,*@
Lee Gehrke % and Kimberly Hamad-Schifferli ©*2°

Sample

Test line

© PepDENV
© PepZIKV

"W Zika antibody pair
W% Dengue antibody pair

&7 Control antibody

&5 @5 anti-DENV NS1
& @4 anti-ZIKV NS1

Control line

Absorbent
pad

Physical properties:

SERS: - -[Npl ‘
[Reporter] - -g ’
Intensity - -'shape : r
Bioconjugation: )
“ - AD/NP ratio v
[Antigen] -
Ko~ o [Ablpiies
o Raman
reporter

Fig.1 Scheme of a sandwich immunoassay in a SERS-based LFA. Fac-
tors influencing the immunoassay sensitivity.
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* * LSPR Nanosensors "

* Localized surface plasmon resonance: when the plasmon frequency is of the same as the
incident light, a resonance phenomenon occurs and results in a noticeable optical absorption
and generates a sharp electric field on the surface of the metallic nanoparticles. Therefore, any
modifications around the nanoparticle, including alterations in their surface, the solvent and
particle aggregation, will determine changes in the electronic properties of the nanoparticle’s
surface, resulting in alterations in the patterns of the absorption spectrum.
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Versiani et al, 2020. Sci Report.



o . SCIENTIFIC
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natureresearch

["" Gheck tor updates
OPEN Nanosensors based on LSPR are

® * DENV LSPR Nanosensors: able to serologically differentiate

dengue from Zika infections

Alice F. Versiani“®®, Estefania M. N. Martins>®, Lidia M. Andrade 0%, Laura Cox',
Glauco C. Pereira®, Edel F. Barbosa-Stancioli®™?, Mauricio L. Nogueira ™5, Luiz O. Ladeira® &
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* DENV LSPR Nanosensors:

DENV+ HUMAN POOL SERA
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* DENV LSPR Nanosensors:

DENV+ HUMAN SERA x ZIKV+ HUMAN SERA

Versiani et al, 2020. Sci Report.
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e COVID-19 ELISA and LSPR Nanosensor:
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COVID Nanosensor

. * COVID-19 ELISA and LSPR Nanosensor: characterization
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. e COVID-19 ELISA and LSPR Nanosensor:
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COVID-19+ HUMAN SERA
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. e COVID-19 ELISA and LSPR Nanosensor:
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* Lab infrastructure x Affected population
* Cost
* Time
* Disease outcome: impact of false-negatives or false-positives results.
e Co-circulation of similar pathogens that affects diagnosis

* Interdisciplinary research group:
 Allies technology and biological/medical background

* New diseases
* Opportunity to well-established academic techniques to gain market place




* How to deal with emerging or re-emerging pathogens?
* Rapidly develop and deploy diagnostic testing methods;
* Development of case definitions and testing criteria;

* Engage public health partners to optimize response capacity and
coordination;

* Establish information sharing processes, procedures, and samples
that supports surveillance of new pathogens;

» Establish genomics and other omics approaches to further
enhance infectious disease response capacity.

\ 4

Establishment of an interdisciplinary research network
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Preparedness « ZikaPLAN Dbrings together 25 leading
Latin American Network research and public health organizations in

° Latin America, North America, Africa, Asia,
I <a and Europe, taking a comprehensive
approach to tackle the Zika threat

V‘ Gente for Arbovinus - CADDE brings together multidisciplinary
e teams across Brazil and the UK to address
critical questions in arbovirus epidemiology

4 Cd

Discovery, Diagnostics, Genomics & Epidemiclogy an d pU bl | C h e alth | n B raz ||

- « Brazilian committee that brings together

ﬁ REdEVIfUS specialists, government representatives,
I(; funding agencies, research centers and
\\J Mc I I universities with the aim of integrating

initiatives to combat emerging viruses.
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