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Happily not a day goes by without good medical research news. Mass spectrometry allows 
assays of any human protein, and a database is born. Scientists remind us that immunotherapy 
research is long overdue to replace animals with known, effective and proven in vitro and in 
silica studies, especially since it seems that a mouse immune system is different from ours. 
Scientists test an engineered bacterium that produces cancer drugs and then self-destructs and 
releases the drugs at the site of tumors in mice. Flies and locusts help veterinarians find out that 
food can cure disease, but only if the nutrients are in the right combination. There is a portable 
lab, a power-free pack with dip stick made of tiny tubes thin as a hair that can detect bacterial 
resistance to antibiotics. There are organs including a brain on a chip and human tissue, including 
a human placenta, too, and drug discovery may be speedier now that investigators can virtually 
check the effectiveness and specificity of a potential drug, hitting the target molecule inside a 
virtual human body. 

Still, do those advances suggest fewer animals will be used in research? 

The watchful 3R eye is certainly hoping to foster and expedite on-the-chip possibilities and in 
vitro or even in silico testing for drug discovery. They remind anew that 92% of drugs tested fail 
- that what's harmful to an animal may even be helpful to a human and testing should be done on 
human tissue exclusively. However, in many places, more animals than ever give their lives for 
research. That isn’t surprising, since fundamental bench science knowledge of cell biology, 
metabolomics, proteomics, genetics, and epigenetics, for example, still requires application to 
drug discovery, and, pre-clinically, humans aren’t the proving ground of choice. 

So overall is the tide turning? Are we looking at fewer animals in biomedical research? If so, 
what is the time frame? Should we be getting ready? Or are we actually looking at more animals 
in research, though perhaps with a change in the balance of species? If so, will the shift to 
different species mean new housing solutions, a different set of welfare considerations, and a 
legislative overhaul? 

The trends haven’t been systematically analyzed and projections are speculative, so we don’t 
know yet what the percentages are likely to be in the near- or medium term: how many animals 
could we replace today? How many more animals will we need thanks to technological progress 
in bench research? Will governments support research into in vitro and in silica tools that allow a 
reduction in animals? Would that actually reduce the number of animals required or turn 
attention to newer investigations that require animal tests? And very importantly, what does all 
this mean for those building and refurbishing vivariums? 
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Dr. Cliff Roberts 

The Animal Rooms Will Change 
Dr. Cliff Roberts, Interim Director and Attending 
Veterinarian, Office of Laboratory Animal Care 
at University of California Berkeley, has been 
Diplomate of ACLAM for the last 42 years, and 
is a former President. His experience spans 
academic, Department of Defense, and biotech 
facilities. We asked Dr. Roberts to consider the 
evolution of biomedicine across the years of his 
career in order to set out what he imagined 
might be the vivarium of the future. We are 
honored to report his reply. 
“Before I speak about the vivarium,” Dr. Roberts 
said, “let me speak first about animals in 
research and a significant question I believe 
biomedicine will have to address and which may 
change the landscape: that of entirely sterile 
environments. Do we really want data from the 
boy in the bubble or do we want the boy running 
around the playground exposed to the earth?  

I believe in the long run controlled introduction of microbes rather than sterile environments will 
be most productive as we move ahead with drug discovery. That said, as speculation, while work 
with animals continues the conditions will modulate in, I believe, these ways. 

 • Thanks to the ease of producing targeted mutations in rates, and the greater ease of blood 
and tissue sampling in rats, I believe the species mix will shift from nearly all mice to 
50-50 mice and rats. 

 • In large facilities with existing inventories of tens of thousands of reusable cages, 
sanitation will move toward automation, and new purchases will be mostly disposable/
recyclable cages. New or smaller facilities will almost certainly purchase disposable/
recyclable cages. 

 • Increasingly, laboratory functions will move into the vivarium until the percentage of wet 
lab program space in the vivarium is 1/4 to 1/3 of net space. Think of imaging techniques 
moving from engineering research to use in day-to-day animal research. 

 • Individually Ventilated Cages (IVCs) will grow steadily as a proportion of total cages. 
The principle drivers for this change are husbandry cost savings and space efficiencies 
though biosecurity advantages play a part. 



 • Thanks to heightened awareness of mouse and rat thermoneutral temperatures and the 
research effects of the lower, currently common, animal room temperatures, temperature 
control for IVC cages and housing rooms will be separate. 

 • Data/video technology will play an increasingly important and sophisticated part in 
animal rooms. Temperature, animal weight, animal activity, respiration rate, and color 
video will be collected as standard operating procedure. Daily health and behavioral 
checks will be done remotely; in many cases staff will touch cages only to change them 
or for research interventions. 

 • Because scientists recognize the importance of the microbiome in health outcomes, and 
because so many scientists are studying that part of the microbiome living in the gut, 
there will be a great increase in the number of rodents housed in flexible-film isolators or 
similar techniques to isolate animals from environmental microbes.” 

The Buildings Will Change 
The question of how to design, specify, and equip a vivarium built for the future is very much 
alive. Among people building and refurbishing vivaria  many are asking quietly whether in vitro, 
in silico, and CRISPR capabilities along with newer-style experimental outsourcing and other 
tissue technologies will in time displace some animal experiments; indeed whether there will be 
a gradual yet steady reduction overall the number of animals used in biomedical research, a shift 
in predominant species used, or even a total reliance simply on fish. 

 
Josh Meyer, AIA 

With those questions entering more and more 
conversations, some institutions are hedging bets 
by creating flexible space which begins as 
animal use but can easily convert to laboratory 
space. And while no one is seriously considering 
that a future without research animals will 
materialize any time soon, the back burner is lit. 
“It’s not a bandwagon,” cautions Josh Meyer, a 
leading research facility designer and authority 
on flexible vivaria; “yet the early enthusiasts 
judge that on balance the investment is wise, and 
many professionals working in and associated 
with biomedical research are asking how it’s 
done now and what the possibilities look like.” 



Most of the flexible vivarium space is ready to support or transform into labs, and though none 
has yet reduced total vivarium space in this way, Josh Meyer reminds us of the signs that 
reductions are likely. “Think of human cell and tissue culture grown in a Petri dish; virtual drug 
trials; stem cell and genetic testing methods; and refinements to non-invasive testing such as 
MRI, CT and PET.” 

Future proofing research buildings has become a practice among some prominent international 
architecture, design, and construction firms and some research professionals are joining design 
teams. 

“People are not giving up on animals,” Josh says. “For instance, an organ on a chip is actual 
biological material that can serve to accurately track drug progression in various organs, but the 
approval process still calls for testing on a living being. Concurrently, there is an increasing need 
for dry research space. So yes, people worry that the switch to technology is a switch to 
technology—a wholesale change in the way people approach biomedical research. They worry 
that technology advances will mean fewer therapies, and that a decrease in the number of 
animals will mean fewer trials to test for safety. So things will tack but I think the message is 
clear: the use of animals will change and we may well see fewer of them in service.” 
Naturally the idea of convertible space raises questions. What happens to the mechanical, 
electrical, and plumbing systems? How could you reconcile animals’ circadian rhythms and 
people’s need for daylight in an above grade vivarium? How could you clean a former lab space 
to meet vivarium specifications? 
 

Gary Keller, DVM 
“These are excellent questions of course,” says 
Gary Keller, DVM, Director of Animal Facilities 
at Cincinnati Children’s Hospital, “especially the 
one about cleaning, which could be a deal breaker. 
So we took that away by making the convertible 
space mostly of disposable materials. When we 
toggle lab to vivarium, we just throw everything 
away and start over.” 

Gary refers to his pioneering redesign at Cincinnati Children’s Hospital, where with Josh Meyer, 
Principal Consultant at Jacobs Consultancy, Gary commissioned an above grade lab space. Gary 
and Josh considered the wisdom of future proofing the research space. They didn’t know which 
way the pendulum would swing—toward or away from reduction in the use of animals in 
research; however, they did believe things would change—new technology, different species - 
and that preparing for eventualities meant creating flexible space. To Gary and Josh that meant 



modular and uniform. So the dimensions are the same for every space, and everything except the 
pillars are disposable. 
"Today when we claim a lab floor for a vivarium,” Gary Keller says, “we build it modular, so if 
we switch space use, all that’s left standing are the columns that hold up the building. 

!  
In these three floor plans for Cincinnati Children’s Hospital, yellow is research lab and green 
is vivarium. With the flexibility to convert lab to vivarium and vice versa, each floor can be 
optimized to have as much or little vivarium as needed over time while still being connected 
vertically with strategically placed vivarium elevators. 

Will the Animal's Welfare Still Come First? 
Changes are coming; there is no doubt. Whether they will be more an ongoing undulation of 
gentle surface waves influencing the seascape gradually over time or reveal the fact of a 
powerful undercurrent that is influencing a dramatic sea change, it is too soon to say. Only a 
dozen or so flexible labs are in the works; whether their directors are early adopters presaging a 
movement or a few whose investment will be minimal, time will tell. Only one—Cincinnati—
has actually made a conversion, from lab to vivarium. In theory, this toggle will be viable, yet 
factors like light and cleaning may emerge as practical constraints. 
  
All the same, as exhilarating as it is to consider the practicality and scientific efficacy associated 
with using fewer animals, sizable replacement is a long way off. Therefore, the first 
consideration when contemplating a change must remain the welfare of the animals. Will an 
advance in Replacement obscure the obligation to Reduce and Refine? Will the move toward, on 
the one hand, larger animals and, on the other, millions of fish account for and accommodate 
their housing and social needs and their life in the wild? Will we move in haste and unwittingly 
abandon advances that have improved the lives of countless million animals?  

Will we forget that in IVC systems, animals must have shelter and/or nesting material that 
protects them against the increased drought in the cage caused by the high air velocity and high 
number of air changes per hour? Will we forget that however economical cage advances become, 



handling animals during daily health and behavioral checks is prerequisite to reducing an 
animal's stress prior to experimentation, and certainly we know that experimental data is valid in 
direct relationship to the animal's physical and mental health. 
  
We will be following and celebrating the move toward tissue on a chip and look forward to 
reporting progress in the coming months. However, we must not allow novel views to obscure 
the tried and true practices that allow animals their health, welfare and dignity. 

Helen Kelly is a freelance research writer and ALN's International Editor. She is always happy 
to hear from readers. HelenKellyLtd@aol.com 

Vera Baumans, DVM, Ph.D., Dip ECLAM is a Laboratory Animal Science Specialist in the 
Department of Animals, Science and Society, Division of Laboratory Animal Science, at Utrecht 
University, Utrecht, the Netherlands. 
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