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Novel sample processing technology improves
sensitivity of Zika detection in urine samples
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Introduction

Nanotrap® Particle Technology

Nanotrap® Particles Improve Zika Detection

Zika is spread mostly by the bite of an infected Aedes species
mosquito. These mosquitoes bite during the day and night.
Zika can be passed from a pregnant woman to her fetus.
Infection during pregnancy can cause certain birth defects.
There is no vaccine or medicine for Zika.

Nanotrap® particles are engineered hydrogel particles that
use chemical affinity baits to capture, concentrate, and
preserve low abundance analytes from biological samples.

After being frozen for 19 months with no preservatives, only
14/50 of the previously positive samples tested positive for Zika
virus. However, when samples were processed with Nanotrap®
particles, 36/50 samples tested positive for Zika virus.
4 mL of Sample + NT
[30 positives detected]

Accurate and reliable Zika virus diagnostic tests are
essential in limiting the spread of Zika virus infections.

Enriching Zika virus with
Nanotrap® particles
doubled the number of
samples that tested
positive for Zika from these
known positive, frozen
samples.
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Urine and other non-invasive
biopecimens are ideally suited
for Zika screening and
surveillance; but existing test
methods are often limited due
to poor assay sensitivity.
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Experimental Overview
Objective
 Demonstrate that Nanotrap® particles can significantly
improve the detection of Zika virus in archived clinical firstvoid urine samples collected with the Colli-Pee® device.
Novosanis’ Colli-Pee® device
allows for volumetric collection
of first-void urine, improving
the quality of diagnostic tests
and offering an alternative to
serum sampling.

Nanotrap® particles for viral enrichment

Nanotrap particles concentrate viral pathogens in biological
fluids for improved detection by downstream diagnostic
assays, such as enzyme-linked immunosorbent assay (ELISA)
and quantitative reverse-transcription polymerase chain
reaction (qRT-PCR).
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4 mL Sample + NT or
1 mL Sample + NT
[36 positives detected]
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1 mL of Sample + NT
[27 positives detected]

Un-processed Samples
[14 positives detected]

Figure 1. Overlap and distribution of the 36/50 positive samples identified across
Nanotrap® particle (NT) processed and un-processed conditions.
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Table 1. Nanotrap® Particles for Viral Capture
NT Catalog No. Product Description
CN1030
Reactive Red 120 Core Hydrogel
Particles

Colli-Pee® Device by Novosais

Viral Capture & Enrichment Workflow

Design
 Analysis method

1. Nanotrap® particles are

 Ceres’ Nanotrap® particle enrichment followed by
extraction with QIAamp® Viral RNA Mini Kit (QIAGEN)
and the RealStar® Zika virus RT-PCR test (Altona
Diagnostics)

added to urine samples

• 1 mL
• 4 mL

 Urine Samples

3. Nanotrap® particles are

Previous ZIKA Testing
 95 first-void urine samples were collected in 2017 from
symptomatic patients in Ecuador and tested for ZIKA
using a validated laboratory developed RT-PCR assay.
50 of these samples tested positive for Zika virus.
– The unpreserved samples were stored frozen at
-80ºC for 19 months.
Nanotrap® Processing & ZIKA Testing
 The 50 previously positive samples were thawed and
processed with Nanotrap® particles for viral
enrichment.
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washed to remove unbound
sample material

 RNA extract using
the QIAamp®
Viral RNA Mini Kit
 Analysis by
RealStar® Zika
virus RT-PCR

2.
Zika virions are captured by
Nanotrap® particles

Zika virions

Figure 2. CT curves of representative Zika positive samples; Un-processed – 150
µL, NT-processed – 1 mL and 4 mL. A. Sample 24 was positive in 4 mL of urine
processed with Nanotrap® particles. B. Sample 44 was positive after processing
with NT in both 1 mL and 4 mL volumes. C. Sample 26 was positive across all
conditions. D. Sample 25 was negative across all conditions.

Conclusions & Future Directions
 Processing first-void urine with Nanotrap® particles significantly
improves the detection of Zika virus by RT-PCR in those
samples. These results have important implications for routine
clinical diagnostics, as the combination of first-void urine and
Nanotrap® particles can be used to enrich pathogens such as
Zika virus.
 Incorporating Nanotrap® particles in the urine collection device
along with a preservative could streamline sample processing
and further improve downstream assay performance.

