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Concentration methods for the
quantification of coronavirus and other

potentially pandemic enveloped virus from
wastewater

Marta Rusifiol 22 &, Sandra Martinez-Puchol 3, Eva Forés ' 3, Marta ltarte 3, Rosina Girones
3, Silvia Bofill-Mas 1+3

24h composite

VIRAL CONCENTRATION (SARS-CoV-2 and other enveloped viruses)

wastewater sample
(150-200ml)

Viral recoveries
calculated

Centrifugal PEG/AI(OH) Electronegative
ultrafiltration flocculation-precipitation filtration
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Ultracentrifugation

25.1-56-0% 10.9-44.0% 26.7-65.7% 1-33.5%
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éCémO evaluar Comparar la eficiencia de dos 0 mas métodos con muestras reales
métodos de

concentracion? Afadiendo virus “surrogate” o substitutos: cilculo de % de recuperacion
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Coronavirus ATCC enveloped P
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Optimizacion de metodos Floculacion Leche descremada X Complicado para muchas muestras
— v" Barato, no precisa material fungible

24h composite
wastewater sample > 1
(150-200ml) 1 W
Spiking Flocculation 10L Centrifugation
water and floc
recovery
Centricon® Plus-70 30kDa .
v/ Rapido

X Compatible con centrifugas con swinging bucket 250ml
X Dificil manipular en BSL-2
X
X

Filtros de un solo uso
Dificultades para adquirir filtros

Debris elimination
4800Xg. 30 min

v Rapido
Pipette v" Eucidn instantanea (Wet Foam Elution™process)
Concentrator v Permite trabjar en cabina BSL-2
Innovaprep X Precisa equipo
cp Se[ect . . X Pipetas de un solo uso
Ultrafiltration Tips
150KDa




Optlmlzacmn de metodos Eliminacion material en suspension

4800xg, 30 min Centricon® Plus-70 30kDa

A

24h composite
wastewater sample
(150-200ml)

200-800l
concentrado =™

. ARN
Pipette Concentrator / viral qPCR

Innovaprep
CP Select
Ultrafiltration Tips

Extraccion —, Deteccidn

Dopar muestras
Bacteriofago MS2

Murine Hepatitis

150KDa

Virus (MHV) DIANA: SARS-CoV-2

CONTROL PROCESO/RECUPERACION: MS2 y MHV

CONTROL CONTAMINACION FECAL VIRAL:
Adenovirus humanos, poliomavirus ]JC
(crassphage, PMMV)
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No statistically significant
differences were observed
between both concentration
methods for naturally
occurring viruses in
wastewater (p-value 0.783).
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No statistically significant
differences were observed
between both concentration
methods for naturally
occurring viruses in
wastewater (p-value 0.783).
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empleado!

CP-Select™

Caracterizar y validar el método

CeUF

Sample volume
analyzed
Concentration
factor

LOD95% (CI)*

LoQ*

Mean recovery *
SD (CV)

1,56-2,92 m1

133-333x

MS2: 5,14 x10°
(3,02 x10° -9,40 x10°)
MHYV: 6,19 x103
(2,43 x103-1,58 x10%)

MS2: 2,32 x103
MHV: 2,35 x10*

MS2: 27,72 + 24.46% (0,65)
MHV: 7,51 + 6,14% (0,68)

0,91-2,19 ml

77-250x

MS2: 5,67 x103
(3,22 x105-1,03 x10%)
MHV: 6,61 x103
(2,59 x103-1,68 x10%)

MS2: 3,56 x103
MHV: 2,51 x10*

MS2: 26,34 + 22,71% (0,66)
MHV: 24,07 + 14.48% (0,58)

L] -

~ + | Concentracidn

PR,

*LoD95% and LoQ values are
given in genome copies
detected per liter of the
original wastewater sample.
Cl: confidence interval; SD:
Standard deviation; CV:
coefficient of variation.
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A falta de métodos estandarizados es aconsejable usar
métodos caracterizados (limites deteccion) y
validados, utilizar material de referencia, incluir
controles de proceso y virus indicadores u otros
parametros normalizadores

En un futuro sera importante disponer de los métodos
mas sensibles posibles, que analizen un V de agua
residual lo mas representativo posible con el fin de
detectar posibles reemergencias del virus
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