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ACHIEVEMENTS AND CHALLENGES 

Describe what the project has achieved to date, including any project milestones 
in the reporting period. Please relate this to the original work plan and explain any 
divergence. 
 
What adjustments and adaptations have been made through the reporting period 
(and do they relate to identified risks and assumptions)? Why were these needed 
and what are the implications for the project? 



 

During these three months of project, we have continued working on the 
adaptation of the three parts of the innovation separately. 
 
For the optimization of the protocol for the concentration of virus in water, as 
it is described in the work plan, we are adapting the skimmed milk flocculation 
method we developed several years ago to be used without any centrifuge nor 
power supply. A peristaltic pump operated by a battery manufactured by Geniul 
has been added to make the concentration device faster.   
Filtration membranes (nitrocellulose filters of 0.45 and 2 um, polycarbonate filter 
of 5 um and nylon 10 µm filter) have been tested to retain the flocs produced that 
contain viral particles. The 10 µm filter showed best performance. This method 
showed good viral recoveries for DNA and RNA viruses (n=13, mean= 57%). 
Samples of 10L are filtered through 10µm nylon membrane and then washed in 
3mL of phosphate buffer.  
Three preservatives have been tested, Sodium Benzoate, Calcium Propionate and 
Sodium Azida for evaluating the possibility of keeping the viral concentrates at 
room temperature. The evaluation of viral stability at different times and 
temperatures has shown no significant differences between the use of the tested 
preservatives and the quantification without any treatment after 12 days of 
storage at 4 and 25°C.  
 
Regarding the next step, the nucleic acid extraction, a magnetic-based method is 
being adapted to be performed at room temperature and without any centrifuge.  
The nucleic acid extraction procedure has been tested using silica magnetic 
particles in order to avoid the need of a centrifuge and of keeping the reagents at 
low temperatures. 
Some assays have been carried out to determine either the sensitivity of this new 
method compared to the column centrifugation-based extraction method and 
volumes of the silica beads as well as of the lysis buffer and ethanol needed for a 
given sample volume. 
The recovery efficiency of the bead-based method, tested by performing real time 
PCR assays for HAdV, showed to be at least equivalent to the recovery efficiency 
of the centrifugation-based extraction method, and in some cases even better. A 
volume of 50 microliters of beads has been selected for the extraction of 560 
microliters or more of the virus concentrate. 
 
 
In the experiments related to the detection method, a detection based on PCR 
assays has been selected and has proved to be highly efficient and sensitive. 
Experiments have been developed for adapting these assays to be easy to perform 
and independent of power supply. A PCR protocol is being developed using 
Human Adenovirus (HAdV), a human pathogen also used as viral indicator of 
human fecal contamination in water. New mixtures with dried reagents are 
prepared that will be stable at room temperature for reasonable period of time. 
Pre-mixed and dried beads of General Electric® contain taq DNA polimerase, 
MgCl2, dNTPs, KCl and Tris-HCl were proved in lab conditions to be used in the 
amplification of HAdV by nested PCR and qPCR. This showed similar results in 



 

amplification, detection and quantification compared with previously tested 
standard protocols using ampliTaq gold® and TaqMan® Environmental PCR 
Master Mix 2.0 in nested and qPCR respectively. 
The primers and probes are previously added at each PCR tube and dried. This 
method has been used in one-tube nested PCR. Stability over time of these reaction 
mixt is been evaluated at two different temperatures.  
 
Is the project experiencing any particular challenges? 
 
No particular challenges have been identified. 
 

 
INNOVATION AND LEARNING 
How is the innovation performing against the criteria identified in the project 
work plan?  
 
The innovation is performing as expected. We are at this moment working on the 
modification of already existing protocols to make them suitable to be used at 
point-of-use. These are being evaluated and, at this stage, they present equivalent 
efficiency and sensitivity to commonly used methods. In the next period, we 
expect to test the methods by using real samples as an indicator of an adequate 
progress. 
 
 
In what ways is your understanding of the innovation changing through the 
project period?  
 
Considering the diversity of resources available in different scenarios where the 
equipment could be used for the detection of viruses in water, we decided to 
produce two types of prototypes, one for detecting viruses at point-of-use and 
power supply independent and one for those final users that would be provided 
with power supply. 

METHODOLOGY 

Is the methodology proving successful in collecting data and producing credible 
evidence on the performance of the innovation? If not, what steps are being taken 
to address this? 
 
The methodology applied to assess the performance of the innovation is proving 
successful. We are still working developing the innovation so the evaluation phase 
is still running but preliminary evaluations indicate the methodology is working 
as expected.  
 
What adjustments have or will need to be made to the methodology during the 
course of the project? Why are these needed and what are their implications? 
 



 

The methodology is not changed, and the success will be assessed by validation 
assays showing a good level of efficiency of the developed equipment.  Once the 
prototype will be validated at laboratory level (efficiency test approved), Oxfam 
Intermon WASH and logistic team will give their inputs on feasibility and 
usefulness. 
 

UPDATED WORK PLAN  

Please provide details of any changes to the work plan in the next reporting period  
 
The work plan is not going to be changed at this stage. 
 

DISSEMINATION AND UP-TAKE 

How is the project being shared with others (e.g. events, publications, media, and 
informal interactions)? 
 
We have published a document with information on the objective of developing 
fast and portable detection devices for point-of-care detection of human 
pathogens in water, in the project blog last April. 
 
 
 


