
 

Fast Water 
Dawn of a new era? 

Helen Kelly 

The new Netherlands Cancer Institute mouse facility due to open later this year will 
have 22,000 cages and no washing area. That’s because all cages and all the water 
bottles—pre-filled and sipper free—are disposable. Marco Breuer, Head of Lab Animal 
Facilities for NKI-AVL, says that although there are some drawbacks to pre-packed 
water, overall his 30-year projections show outlay roughly equal to purchase and 
maintenance of durable cages and durable bottles with other advantages tipping the 
balance. “That way we don’t change bottles and we don’t worry about leakage or cross 
contamination”, Dr Breuer reports. “And even after a month or more, water in the 
disposable bottle shows no evidence of biofilm”. 

In fact, fast water—available in recyclable bottles and pouches—seems to be on many 
minds, and that’s not surprising. 

“Listen, everyone knows the drill: uncap, drain, clean, refill, autoclave, fill, cap, bring to 
cages and repeat the same days or a week later—unless the bottle leaks or unless 
you’ve autoclaved the bottles for some time and you must replace them”, says Tel Aviv 
University Director of The Veterinary Service Center, Dr Mickey Harlev. “I decided to try 
pre-filled pouches and they are a success. I use them at one facility now and plan to 
introduce them more widely this year”. Though there is an option to buy the pouches 
pre-filled, Dr Harlev uses a machine—see the sidebar—to make pouches on demand 
and stores pouches for use in the event of emergencies. 

Early Adopters 

Dr Breuer and Dr Harlev are among enthusiastic early adopters of fast water, but these 
scientists are not alone. In addition to the sigh of relief that animal care staff aren’t 
changing bottles and managers aren’t worrying about the possibilities of leakage, wet 
bedding, dehydration, recurrent biofilm or floods during weekends and holidays—plus 
autoclave equipment malfunction and simple human error—European users report 
these additional positives: consistency, a container design which precludes 
contamination and the opportunity to tailor the pre-pack water safely, which you may 
do at source or, in the case of Hydropac, via a self-sealing silicon patch. 

Specifically users cite consistency in water quality and taste. Also, they are especially 
pleased at consistency in delivery, where otherwise the animal may variously sip, lick or 
press against a valve, nozzle or patch on a bottle that sits at different angles in the cage. 
And many users note a reduction in stress about changing bottles in a sterile 
environment and random risk. 



Patrick Gonin, Dr-Vétérinaire, is Director, Animal Experimentation, 
Plateforme d’Evaluation Préclinique in Paris. PFEP buys about 17,000 
animals each year and has about 3,200 cages housing at least 15,000 
animals who consume about 7,525,000 litres (two million gallons) of 
water each year. I asked Dr Gonin about his decision to introduce pre-
filled water bottles. 

“The decision was not easy,” Dr Gonin said. “You can design a system 
that looks perfect at delivery but in real life sometimes equipment 
doesn’t work and sometimes people get messy and cut corners.  

“If you wanted to keep water clean at all times, you would have to clean the water pipe 
coming into the facility and in the case of automated watering, into the cage. And 
consider isolators: Even though in theory our water production facility should allow us 
to obtain sterile water inside the isolators, my experiments show that in reality this is 
very difficult. 

“My first thoughts were that disposable containers could harm the environment and 
that mice might try to eat the plastic pouches, because mice seem to like gnawing at 
plastic tape. But I also thought about the millions of litres of water used in cage and 
bottle washing and of the electricity used to autoclave material and water. So we tried 
disposable water bottles and have substantially decreased the contamination risks. 
Indeed, the maximum time a 300 mL bottle stays in the animal facility is seven days, and 
it comes really sterile at all times.” 

Overall users believe that pre-packed water saves energy in all forms and can save a lot 
of space. In addition, importantly, in Europe many facilities burn the pouches along with 
the rest of the recycled waste for electricity. As to cost savings or not, that depends on 
the size of the facility and the way it operates, plans that may be in place to refurbish or 
build a new facility, funds and space available for pouch machines and for storing packs. 

Tech Talk 

You might mistake conversations about animal water for debate about the latest in 
electronics. Practices once accepted as a labour-intensive, costly, cumbersome, 
somewhat unpredictable and sometimes risky necessity suddenly seem obsolete when 
compared to sterile water in quick-change pouches and safe options to design the 
instant water to suit experimental requirements. This analogy seems especially apt 
when you consider that: 

 Compatibility is a big issue—you still have to retrofit or adapt disposable water 
containers unless you switch to matching disposable cages. 

 The new solutions require user training and involve both individual and organisational 
behaviour change. 

 A potential user’s first thought is a cost-benefit analysis on the feasibility, no less the 
wisdom, of undertaking the migration. 

Furthermore, users realise it isn’t a perfect world, as some explained. 

 



Dr Sylvain Perruche, a PI and also Chargé de Recherche, INSERM, 
Etablissement Français du Sang told me, “Even with pouches and 
adaptors there is work to do. For example, since the pouches are 
dedicated to severely immunodeficient mice we want the pouches 
sterile on the outside. So we incubate them for a couple of hours in 
gentle disinfectant—tablets people used to disinfect baby bottles. The 
difficulty then is to preserve a sterile environment when changing the 
cages, since under the hood you also put pre-pack sterile cages (26 per 
pack), pre-pack sterile lids and a tank weighing about 9 kg of 25 
pouches floating in disinfectant. There is hardly room left to change 
animals and we know that in any case we do not perfectly avoid 
contamination. 

“Also, initially we were having problems with animals going behind, or gnawing at, the 
pouch. With the adaptor, we eliminated that risk, but found that the adaptor did not fit 
properly in all cages, so we spent time and money having the adaptor design tweaked. 
Now we are happy with the way it all works. Overall, the price is roughly equal to 

traditional durable solutions and it is not a hands-free operation; 
however, there is much less risk of contamination in the animal’s water 
and cage change is simpler”. 

Dr Erica Lopez, who is Dr Vétérinaire, Responsable CFREMC/CEPA, U.F.R 
de Médecine in Marseille, told me, smiling broadly, “when pre-filled 
water and cages are part of the same system or fully compatible, this is 
the best of all”. 

 

Open Questions 

Storage  
Fast water is simple and sterile. Users are likely to keep it longer in cages and often 
store it for future use. But how long does water stay sterile, and in what conditions? For 
example, what happens when you leave a pre-pack with one mouse in a cage for two 
months, as some users do? 

Users have raised other queries about storage. What happens when the store room is 
warm? Up to what temperature can one keep pre-filled containers before there are 
changes? There are no reports of leeching, but have there been any tests? Is there 
potential for impact on study results? 

Do We Need Sterile Water for Every Experiment? 

A larger scientific-cum-philosophical question several users posed is 
less readily answered. That is, do we actually need sterile water for 
every experiment—and in fact, do we want to standardise sterile 
experimental conditions across the board? 

Pablo Botella-Asunción, a research scientist at the Instituto de 
Tecnología Química (UPV-CSIC) in Valencia, Spain, and colleagues in 
Barcelona’s Hospital Vall d’Hebron developed a novel way to deliver 



chemotherapy directly to a tumour that effectively stopped tumour growth and 
precluded chemotherapy treatment side effects. I asked for his view on pre-pack water. 

“If you are using immunocompetent animals, you don’t need to spend money on 
specialised water because after all, animals have so many of their own bacteria, in a 
short time whatever water you provide is no longer sterile. So in our labs we often use 
mineral water that we buy from the supermarket. In this way—no matter if you are in 
Valencia, Barcelona or elsewhere—we can standardise the experimental conditions of 
water. Of course, in particular cases, such as ours where we used athymic mice, it was 
imperative to autoclave the water before use because any microorganism present in 
water can be a potential pathogen for immuno-deficient animals. We could have used 
pre-packed water, but for us it is much too expensive”. 

Arno Brunink, Managing Director at Plexx B.V. comments on that. “I do not believe that 
commercially available mineral water should be promoted for use in animal research or 
in fact used in animal research. Unlike municipality water, which is under constant 
monitoring, bottled water is less regulated and producers are not required to provide 
water quality reports”. 

Sylvain Perruche agrees that sterile pouches are best when using immunodeficient mice 
but says the opposite may be true when studying inflammation in immunocomptent 
mice. “Ten or fifteen years ago”, he says, “we were much more successful at inducing 
inflammation in immunocompetent mice, very probably because animal facilities were 
less clean and water was just tap water with quality changing with the seasons. 

“A bunch of literature is now demonstrating how gut microbiota—in particular some 
commensal bacteria—is influencing disease or resistance. Thus controlling such 
microbiota between animal facilities using ready water is of interest to reproduce 
experimental models and data. On the other hand, the absence of commensal bacteria, 
which stimulate the immune system first, strongly negatively influences the strength of 
the immune system rendering it not comparable to what happens in humans. Also, 
talking about immune cells, germ-free mice are more or less depleted of regulatory T 
cells, which is far from the normal situation. 

“So ready water is an adequate way to standardise experimental models in research 
laboratories all over the world, but makes it more difficult to say results are applicable 
to the human immune system”. 

“For me it’s an open question,” Patrick Gonin says. “Animals have been living with 
human beings for thousands of years. Animals have to search for water, along with 
food, in the wild. I think we need to consider much more closely the wisdom of 
standardising a research animal’s environment. I don’t think it’s necessarily a bad idea 
to use mineral water from the store and in some circumstances, even tap water. In fact, 
this is a more general question related to the standardisation of experimental conditions 
in research, and go far beyond the issue of drinkable water for experimental animals”. 

 

 

 



Product Insight 

Hydropac and Innovive both product disposable water bottles, though a number of 
firms are joining in with fast-water offerings. Basically here’s what happens to the water 
before it reaches you. 

Innovive  
Innovive offers Aquavive® pre-filled bottles as part of the Research-Ready™ caging 
system. The bottles are filled with a choice of either distilled or acidified water and 
delivered irradiated, vacuum-sealed and double-bagged. They can be used immediately 
under the hood or stored up to nine months for distilled water and twelve months for 
acidified water. 

The water passes 
through an 
activated carbon 
tower, a water-
softening system, 
dual pre-filters 
and reverse 
osmosis (RO) 
membranes. The 
RO water passes 
through additional 
micron filters, 
onto UV 
sterilisation and 
then undergoes an 
ozone oxidization 
process. 

The ozonated water then passes through a .35 micron filter before filling into bottles. 

The filling occurs within a positive-pressure HEPA-filtered environment. An automated 
conveyor system fills, caps, dates and labels the bottles. If the customer prefers acidified 
water, Innovive adjusts the pH of the water to a range of 2.5 to 3.0 before capping. The 
filled bottles are then packaged in an inner vacuum bag and a secondary containment 
outer bag. Before the bottles ship to customers, Innovive tests the quality of each batch 
of water. Clients can trace these tests using the date and time stamped on the bottle. 
The finished product is tested and confirmed to meet strict standards. 

 
Hydropac  
Hydropac customers may buy quantities of pre-filled pouches and cage adaptors. Or, 
they may buy equipment to tailor water and to make pouches. 

The AWS-2500 Hydropac Pouch Machine (left), with a capacity to produce 720 pouches 
an hour, also produces pouches in quantities of choice. Pouches are filled with filtered 
water (0.1 micron) which can be chlorinated or acidified as well. Each pouch holds 384 
mL of water which is sufficient for five adult mice for a period of two weeks. 

http://www.alnmag.com/sites/default/files/u701/innovivewater.jpg


As the pouches are produced they are dispensed into Tote Containers. Made of 
translucent polypropylene, Tote Containers hold up to thirty pouches each, are 
stackable and will nest when empty. When filled with pouches, Totes are transferred to 
a Tote Transport Cart for distribution or temporary storage. 

With the Water Treatment Proportioner and Ultra Filtration System, Hydropac say, it is 
possible to provide bacteria free (zero count) water to animals for up to two weeks. 
Customers may add liquid supplements such as medication. Dosing or sampling 
individual pouch contents is quick and easy with a Silicone Patch and syringe. 

A Pouch Disposal Unit provides for 
compacting used water pouches and 
valves for disposal. The compressed 
materials are contained in an outer 
mesh bag; residual water drains 
away. Hydropac affirms that the 
quality of water stored in pouches 
can be maintained for extended 
periods. 

Hydropac was introduced for the lab 
animal field 2004. Besides the U.S. 
market, Hydropac has customers in 
Asia, Europe, Australia, Mexico, Israel 
and Turkey. 

 

 

Users of both systems and others say that currently pre-filled bottles and pouches are 
usually only big enough to use with small animals. However the industry is in its infancy 
and there are already initiatives to develop fast water for larger animals. Both 
companies say that their businesses are growing steadily. 

Helen Kelly is a Contributing Editor at ALN World. She divides her time between Boston 
MA and London UK. 

Helen offers warm thanks to Arno Brunink, Managing Director of PLEXX B.V. European 
Distributor for Lab Products/Hydropac and to Pierre-Arnaud DUBOIS, Managing Director 
of Innovive France for their help in understanding the issues, for their frankness and for 
introductions to their customers. 
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