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coliphages as viral indicators of water quality
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1. Why a new indicator?

People without access to safe 
Drinking water 2100 MILLION

4Annual cases worldwide
from waterborne pathogens

MILLION2Hospitalisations/year in 
developed countries due to 

waterborne disease

BILLION

Waterborne diseases worldwide 
caused mainly by virus, bacteria and parasites >400 ORGANISMS



1. Why a new indicator?

Comparison: Bacteria vs. Virus size

Virus 
Vs. 

Bacteria

50 x  smaller than 
bacteria 

More abundant and 
persistent in the 
environment 

More resistant to 
treatments

Replicate faster 
than bacteria

Microbial water quality assessment and monitoring is critical for water safety plans 
and sanitation safety plans

 Established parameters: Bacterial indicators

 New parameters: Viral indicators (coliphages)

Why viral 
indicators?

Bacterial indicators are limited and cannot
detect the presence of viral pathogens…

…coliphages can



2. Coliphages. How are they?

• Different groups of bacteriophages have been proposed as indicators of faecal and /
or viral contamination in water, biosolids and food.

• Bacteriophage groups are defined with respect to the host bacterial strain that is
used for their detection.

• Bacteriophages are bacterial viruses, and in aspects such as their composition,
structure, morphology and size of the capsid, they share many properties with
animal and human viruses.

Bacteriophages: virus of enteric bacteria



2. Coliphages. How are they?

• Circulation through filters (membranes, ultrafiltration, "soil", etc.)

• Adsorption to surfaces (particles, membranes, etc.)

• Resistance to physical and chemical disinfection

• Environmental persistence

Bacteriophages behave like animal and human viruses attending to:



2. Coliphages. How are they?

The relationships observed between bacteriophages and human infectious 
viruses are essential for risk models

Ratio in secondary and tertiary treatments

104 – 105 Somatic Coliphages for 1 Infectious Enterovirus



2. Coliphages. How are they?

Groups of Bacteriophages proposed as indicators

Defined according to the host bacteria that they infect

Somatic coliphages
• They infect E. coli through the cell wall
• Host (non written agreement) strains CN13, WG5 derived from E. coli C 

(ATCC13706)

F-specific coliphages 
• They infect E. coli and other enterobacteria through the sex pili encoded by the 

plasmid
• Host strain Salmonella typhimurium WG49 and E. coli HS

Bacteroides fragilis bacteriophages
They infect Bacteroides fragilis through the cell wall (HSP40,  RYC2056)
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3. Coliphages in Guidelines, Regulations and Directives

Biosolids Groundwater Recreational water Drinking water Reclaimed water Integrity
membranes & UV

Direct
Potable reuse

Australia
2012
(WA)

2008 
(emerging interest)

2011 * Queensland 2010
WA 2011

Canada
2008 2001

(Quebec)

Colombia
2014

EEUU
2006 2018 2011 

(North Caroline)
2015 2015

EU
2020 2020

Italy
Draft 2018

France
2021 2014

South Africa 
1996 *

WHO
2017 * 2017 2017 *

* Guidelines



4. How to analyse coliphages? – Standard Methods

International Standardization Office. ISO

10705-1: 2002. Water quality. Detection and enumeration of bacteriophages. 

Part 1: Enumeration of F-specific RNA bacteriophages

10705-2: 2002. Water quality. Detection and enumeration of bacteriophages. 

Part 2. Enumeration of somatic coliphages

10705-3: 2003. Water quality. Detection and enumeration of bacteriophages. 

Part 3: Validation of methods for concentration of bacteriophages from water

10705-4: 2001. Water quality. Detection and enumeration of  bacteriophages. 

Part 4. Enumeration of bacteriophages infecting Bacteroides fragilis



4. How to analyse coliphages? – Standard Methods

still multi-step processes that require several media 
and operations, pre-preparation of calibrated 
control and reference materials and…

Applying Standard Methods
still  > 16h! (> overnight)



To know more .....

Extraction of bacteriophages from sludges, soils and treated biowastes
https://www.ub.edu/ubtv/video/extraction-of-bacteriophages-from-sludges-soils-and-treated-biowastes

CEN/ISO working document: http://diposit.ub.edu/dspace/handle/2445/170949

Detection and enumeration of somatic coliphages
http://www.ub.edu/ubtv/video/detection-and-enumeration-of-somatic-coliphages

Preparation of culture reference material
http://www.ub.edu/ubtv/video/preparation-of-culture-reference-material

Bacteriophages preparation of a highly concentrated control stock
http://www.ub.edu/ubtv/video/bacteriophages-preparation-of-a-highly-concentrated-control-stock

www.coliphages.com

https://www.ub.edu/ubtv/video/extraction-of-bacteriophages-from-sludges-soils-and-treated-biowastes
http://diposit.ub.edu/dspace/handle/2445/170949
http://www.ub.edu/ubtv/video/detection-and-enumeration-of-somatic-coliphages
http://www.ub.edu/ubtv/video/preparation-of-culture-reference-material
http://www.ub.edu/ubtv/video/bacteriophages-preparation-of-a-highly-concentrated-control-stock
http://www.coliphages.com/


5. Bluephage approach. How it works?
US Patent Granted US 
9.932.645 B2 (April 3rd 2018)

EPO 3068894
(April 17th, 2019)

Yellow colour
(safe water)

Blue colour
(non-safe water)

Growing media based on ISO (with x-glucuronide)

A patented bacterial host strain for coliphages that turns its growing culture into 
blue colour in presence of infective virus. 

Technology:



5. Bluephage approach. How it works?

0 h 1:30 h 3:30 h

104 103 102 10 1 CUFP/pou 104 103 102 10 1 C 104 103 102 10 1 C

• Adaptable to miniaturized systems and 100 mL volumes

Non-safe Safe
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6. Bluephage S.L., a spin-off from University of Barcelona

Safe water for a better world

Viral indicators for Safety

November 2016



6. Bluephage S.L., a spin-off from University of Barcelona

Parameter ISO Bluephage 
EASY KIT

Bluephage
RAPID KIT

Sensitivity 1 PFU/1mL 1 PFU/1mL
1 PFU/100mL 1 PFU/100mL&

Ease to use * ** ***

Applicability Water, Food, Biosolids Water, Food, Biosolids Water, Food, Biosolids

Availability of strains Not included Included Included

Preparation of material (h)
(previous steps) 40-60 0 0

Preparation of inoculum culture 
(h) 3-4 2 0,16

Results time (h) 18-20h 18-20 6

Hours Technician 4 1 <0.5

*Not very easy **Easy  ***Very easy

Depending on the Kit (volume analysed)

&Sensitivity 79% and Accuracy 83,8%



6. Bluephage S.L., a spin-off from University of Barcelona



6. Bluephage S.L., a spin-off from University of Barcelona

• Somatic coliphage analysis
• All kinds of water matrices
• Sample volume100 mL
• Results in pfu / 100mL
• Results after 6 hours of incubation

How is it quantified?
Digitization of colour change through image analysis and
mathematical calculation. A confidence interval,
automation and traceability of samples are established.

• Camera device (mobile, tablet…)
• APP Download
• Photography
• Reading results



6. Bluephage S.L., a spin-off from University of Barcelona
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Water analysis: a growing market driven by regulation



6. Bluephage S.L., a spin-off from University of Barcelona

+30 years of 
experience in 

water 
Microbiology

2x

2021

Premi Senén Vilaró

Start-up 2020   Finalista



6. Bluephage S.L., a spin-off from University of Barcelona
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6. Bluephage S.L., a spin-off from University of Barcelona

DISTRIBUTORS

Sout Africa

Singapore

GeorgiaNúria Guilera Grandes

Commercial Director
nguilera@bluephage.com

www.bluephage.com

Contact

Viral indicators for Safety

mailto:nguilera@bluephage.com
http://www.bluephage.com/
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