
 
 

 

Green by Design 
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Biomedical research laboratories, by nature energy intensive, are under 
pressure to be more energy efficient. Fortunately there is a 
commitment among scientists, equipment manufacturers and facility 
teams to go green. The technological progress is historic. 

On December 13-14, 2012, the Division of Technical Resources, Office of 
Research Facilities at the US National Institutes of Health in Bethesda, 
MD, USA hosted Sustainable Laboratories: Choosing the Right 
Equipment1. During this first-of-its-kind conference, inventors and 
research professionals from around the globe showcased energy and 
cost-saving lab equipment innovations including many that are designed 
specifically for use in biomedical animal research facilities. The audience 
included biomedical research professionals who are directly or 
indirectly involved in choosing laboratory equipment. 

Here are reports of seven new products—plus a Sidebar detailing two 
planning tools and a view of the future. 

Room-Temperature Sample Storage, Transportation and Renewal 

Using SampleMatrix®, customers collect, store, ship and revive biological 
samples including: DNA, RNA, proteins, cells, blood and bacterial 
cultures at room temperature for the cost of first-class postage and 
with no loss to sample stability and integrity. The technology mimics the 
principles of anhydrobiosis—life without water. Anhydrobiotic 
organisms survive intact for up to 120 years while dry, and they can be 
revived by rehydration. 



The average DNA sample remains stable for about ten years in cold 
storage. Test results using SampleMatrix® stabilizers show that DNA can 
be stabilised for at least 30 years under accelerated aging conditions (at 
least 4 years under real-time, ambient temperature testing). Storage of 
crude bacterial cultures in the SampleMatrix® medium allows for rapid 
recovery of bacterial genomic and plasmid DNA that can be used 
directly in downstream applications such as transformations, PCR, 
electrophoresis and restriction analysis without interference or 
inhibition following dry storage. 

Shipping frozen samples on dry ice is expensive, with shipments ranging 
up to hundreds of dollars due to bulky containers and expedited 
delivery costs. Unfortunately, even under carefully monitored cold 
storage and shipment environments, repeated freeze-thaw cycles and 
fluctuating temperatures result in degradation and compromised 
experimental results. 

How does it Work? 

Biomatrica customers collect 
and/or isolate molecular or 
cellular samples and then either 
add the particular 
SampleMatrix® product (e.g. 
DNAstable® or RNAstable®) to 
the isolated sample in tubes or 
multi-well plates, or add their 
samples to the SampleMatrix® 
reagent.  

The user can then dry the 
stabilizer/sample mixture via simple air drying or use of a SpeedVac™ 
device to hasten the drying process. At this point, the sample is stable 
and can be shipped without dry ice via regular mail in a desiccant pack 
or stored in a countertop dry storage box maintained at less than 40% 
relative humidity. Subsequently, samples can be recovered by simple 
rehydration and are ready for immediate use; sample loss and further 
purification are thus eliminated. 

Some Contributions to Sustainability 

 Labs using Biomatrica ambient temperature stability technology 
require a small amount of storage space. 



 Ambient temperature storage reduces the electrical load and 
reduces the environmental burden. 

 There is no need for polystyrene containers. 

 It is possible to store a lot of samples in a small space. 

Biomatrica; www.biomatrica.com 

Individually Ventilated Small-Rodent Cage 

Effective air circulation in small animal cages removes ammonia, other 
contaminants, and moisture that collects in the bedding. In the event of 
moisture build-up, one might increase the air change rate—which may 
improve the cage environment but will increase energy consumption. 
Data shows that the Comfort Cage Hygieia™ cage requires as few as 15 
air changes per hour. 

How does it Work?  

Ammonia is formed when urease-
positive bacteria metabolises urea 
excreted in the animal’s urine and 
faeces. Ammonia production is 
dependent on moisture content in the 
cage or the relative humidity. 

Damp settings foster ammonia 
production. When mice nuzzle and 
burrow into damp bedding, they are 
exposed to undesirably high concentrations of ammonia, which in turn 
can affect the animal’s health, experimental results and reproducibility. 
Thus, a drier environment offers both the researcher and the animal 
advantages. For the animal, the advantages are reduced chilling and 
dehydration, reduced pheromone dilution, and reduced noise and 
vibration. For the researcher, one advantage is reduced operating costs. 

In this design, air comes into the cage below the bedding through a 
perforated base plate. This is known as “Flow-Thru- Bedding™”. Air 
from below keeps the bedding dry, which results in low bacteria and 
ammonia. This also creates a space for any water leakage from the 
watering source to gather away from the animal’s living zone until it is 
desiccated. The lid has a large pre-filter area to protect the exhaust 
ducts from bedding dust and dander and a silicon gasket that 
automatically seals the cage airtight when it is placed in the rack. 

http://www.biomatrica.com/


Some Contributions to Sustainability  

 Fewer air changes means lower HVAC and rack blower running costs 
and electrical energy demand which helps to reduce overall 
operating costs. 

 The lid’s filter keeps the plenums clean and reduces the intervals for 
rack cleaning. 

 Reduced frequency of cage and bedding change reduces amount of 
bedding required over time. 

 Improved ability to empty cages because bedding is dry and doesn’t 
stick to inside of cage. 

 Reduced HVAC requirements can mean smaller HVAC, mechanical, 
electrical and plumbing system requirements for refurbishment and 
new construction. 

 Material cost savings in bedding, lid filters. 

 Improved pheromone retention can improve breeding rates. 

Lenderking Caging Products; www.lenderking.com 

Advanced Aquatic Lab Integration 

Fish and invertebrates generate large quantities of nitrogenous waste 
from metabolic processes. The bacteria that coat the biofilter packing 
media transform nitrogenous waste into nontoxic nitrate thus keeping 
the chemical environment static and helping scientists maintain desired 
aquatic conditions. But this coating process involves the initial 
accumulation of toxic nitrogen compounds. 

The Canadian Council on Animal Care in science cautions that “Free 
ammonia and nitrite are toxic to fish and their accumulation must be 
avoided”2. Therefore the best way to season a biofilter is to process 
without fish before the start of an experiment. 

Coating biofilter filling with nitrifying bacteria can be a time and energy 
consuming process. The Biofilter Activation Station (BAS) automatically 
coats biofilter media prior to their transfer into aquatic systems. At the 
Alberta Water and Environmental Science Building, University of 
Lethbridge, Alberta in Canada, two BAS can activate the biofilter media 
for the entire aquatic facility. 

http://www.lenderking.com/


How does it Work? 

The biofilters, called AquaNit™, 
are filled with a special low cost 
disposable media that has a high 
electrostatic affinity for bacteria 
and provides a more stable 
environment for the marine life 
than some other systems. These 
biofilters allow high levels of 
water recirculation regardless of 
the fish density and are 
maintenance free. Instead of 
being loose in the biofilter casing, the media is packed into mesh bags 
that are easy to handle. It is then effortlessly transferred from the BAS 
to the biofilter casing. 

Some Contributions to Sustainability  

 The water savings for closed loop technology are enormous. 

 Energy is saved by reducing the duration of the inoculation process 
and by having to run fewer units. There is a reduction in cost of 
electricity (pumps and water heaters) and technical personnel 
hours. 

AQUABIOTECH; www.aquabiolab.com 

Animal Transfer Station 

The Phantom™ operates with one 
Electronically Commutated Motor (ECM) 
instead of the usual two or more Permanent 
Split Capacitor (PSC) motors. The ECM 
operates efficiently on DC Power. 

 

How does it Work? 

The ECM can do the work of two PSC motors because the ECM rotor is 
fitted with rare-earth magnets which, in combination with advanced 
electronics and a DC power inverter, generate more torque than a PSC 
motor. 

http://www.aquabiolab.com/


The motor generates little heat. This is because the rare-earth magnets 
on the ECM rotor carry an inherent magnetic field which does not 
require electrical power to generate the magnetic field. The Phantom™ 
ECM self-adjusts speed and air flow, so airflow volume is maintained 
constantly even as HEPA filters load over time. 

Some Contributions to Sustainability  

 The Phantom™ uses 67% less energy than Allentown’s previous 
animal transfer station models. 

 95% of body materials are petroleum-free and recyclable. 

 It is quiet. 

 70% re-circulated airflow with negligible (<1°C) heat build-up allows 
for a long motor life. 

 The ECM pushes air through two HEPA filters, making it double 
HEPA filtered. 

Allentown Inc.; www.allentowninc.com 

Sustainable Vivarium Washroom Equipment 

Newer vivarium washroom equipment saves floor space by combining 
cage washer or sterilizer and decontamination chambers. A closed loop 
system reduces water consumption by re-circulating chilled water to 
cool effluent. You can also partially re-use wash and rinse water and 
automatically adjust water level based on size of the load to further 
reduce consumptions. 

Heat recovery technology reduces cycle time and energy consumption. 
How? A heat exchanger recovers heat from the exhaust to pre-heat 
incoming drying air which accelerates drying time and reduces humidity 
in the exhaust ducts. 

. 

 

http://www.allentowninc.com/


Similarly, heat from the effluent can be recovered to preheat incoming 
water used for the wash and rinse cycles. 
Steris; www.sterislifesciences.com 

Water Saving Systems 

 Steam sterilizers can consume huge amounts of water, and the added 
heat load can make significant energy demands on the facility’s HVAC 
system. 

Consolidated’s WaterEco® systems have low water consumption and 
utility costs for laboratory and vivarium steam sterilizers because they 
efficiently condense the steam and cool the effluent from the 
autoclave. Available for gravity and pre-vacuum models, WaterEco® 
systems can be retrofitted on existing autoclaves or as a built-in feature 
for new autoclaves. These systems typically bring a return on 
investment in 12 to 18 months. Additional energy saving innovations 
include remote monitoring and control through networked 
workstations, integration with HVAC systems and programming for 
nightly and/or weekend utily set-back. 

Consolidated Sterilizer Systems; www.consteril.com 

Vivarium Equipment That Saves Space, Water and Energy 

Systems Engineering’s animal watering systems incorporates 
continuous circulation 24/7 through rooms and racks with RO Filtered 
water that flows continuously through a UV treatment process. Systems 
Engineering developed the ReCIRC™ System to provide facilities with a 
reliable means of watering animals that would conserve water usage, 
eliminate chemical treatment and reduce labour and per diem costs. 

Some Contributions to Sustainability  

 When compared to flush systems, substantially conserves treated 
water. 

 Continuous UV treatment eliminates the need for chlorine. 

 A closed-loop design with continuous flow prevents bacterial build-
up, reduces the number of moving parts and reduces cost of 
maintenance and service. 

 A return on investment in less than two years. 

Synectic Resources; www.selabgroup.com 

http://www.sterislifesciences.com/
http://www.consteril.com/
http://www.selabgroup.com/


Bedding Dispensing Systems 

The Shepherd Specialty Papers (SSP) bedding dispensing systems 
automates the processing and filling of cages. 

Some Contributions to Sustainability  

 Process controllers provide settings for various cage sizes and 
volume of bedding. 

 Dispenses bedding accurately, which reduces waste and cost. 

 Controls airborne particulate reducing employee exposure. 

 Allows one to maintain workflow by stacking cages. 

 Reduces repetitive motion injuries associated with manual filling of 
cages. 

 Optimises cage prep time within the cage wash area. 

Shepherd Specialty Papers; www.ssponline.com 

Three Presentations about the Future of Sustainable Equipment 

Rethinking the Vivarium Washroom 

Edwin Cordes AIA, LEED AP, Perkins+Will and Paul Ledebur of Tecniplast 
North America asked the audience to reflect on how one might design a 
Green Product strategy for the vivarium washroom. They showcased 
technological innovations in cage washing and sterilisation, encouraged 
biomedical research professionals to undertake washroom utilisation 
studies and provided some examples, and described evolving cage/rack 
washer and autoclave design. They urged professionals to determine 
current and future washroom throughput requirements and evaluate 
system redundancy needs as essential preparation for selecting efficient 
equipment and allocating adequate square footage. 

Tips to Save Money on Autoclaves: 

 Right-size the sterilizer chamber (study loads—both what goes in 
the load and run frequency). 

 Share autoclaves between lab suites if protocol permits. 

 Evaluate system redundancy needs. 

 Specify designs which incorporate water economiser cycles and 
crushed door seals. 

 Eliminate bottled water cycles, consider inside the barrier systems 
and auto-watering. 

http://www.ssponline.com/


Tools for Reducing Energy, Carbon and Costs 

Zero Energy Dashboard - Dan Watch AIA, NCARB, LEED AP and Vikram 
Sami, LEED AP, both at Perkins+Will, presented this interactive 
dashboard, which allows building owners to tackle the issue of energy 
retrofits for existing buildings. The user fills in information such as 
building (size, location, utility bills, utility escalation and age of building) 
which creates a baseline. The dashboard then allows users to weigh 
different retrofit options on the fly, and represents the economic and 
carbon impacts of the retrofit options in real time. This allows owners to 
think strategically about what retrofit alternatives are viable and about 
the best timeframe for implementation. 

The Dashboard is slated to be online around the end of April 2013. 
Information on the Dashboard will be posted on the Perkins+Will Web 
site (www.perkinswill.com). 

Energy Use Predictor Model for Buildings - Farhad Memarzadeh, 
Director of DTR at NIH, developed this userfriendly interactive 
dashboard, which accurately forecasts utilities budget for a large 
facility. It accounts for variables including usage history, weather and 
energy market price and uses advanced numerical equations to find an 
association between the predictor and the predicted. 

It will be available in Spring 2013 online at 
orf.od.nih.gov/PoliciesAndGuidelines/conference.htm. 
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