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Welcome
ActualHCA (Home Cage Analyser) is the only product 
that permits scientists to gather 24x7 data, subject 
identity retained, delivering automated analysis of 

the complex behaviours of group housed rodents, in 
their real home cage, with major 3Rs benefits

Apart from a few  routine checks during daylight hours, the activities of  rodents in 
their  home  cage  are almost  entirely unobserved by researchers  or technicians. 
Yet  these data  can  reveal  much about both welfare and phenotype of research 
animals. ActualHCA offers a true solution with 24/7 automated monitoring  of 
individual animals in their normal home cages, identity retained.

Cook et al. (2014) analysed the causes of 
failure of candidate drugs in AstraZeneca 
during 2005-10.  

They found that ~60% of drug project 
closures were safety related

The cost of failures so late in the drug 
development pipeline is categorised in 
the billions. ActualHCA vastly improves 
the amount of data you receive per 
rodent, allowing you the richest data set 
currently available, better science and 
less failures.

Testing within the home cage is suitable for a number of interest areas, including 
but not limited to: 

   
Detecting and assessing toxicological effects (for example on the central nervous 

system) of candidate drugs, including physical dependence 

Characterisation of agents targeting disorders of the CNS

Behavioural phenotyping of genetically altered animals 

Studies of circadian rhythms 

David Cook et al., Lessons learned from the fate of 
AstraZeneca’s drug pipeline: a 5 dimensional framework. 
Nature Reviews Drug Discovery (2014) 13:419-431.

Safety Related Attrition 



We fit our systems into your existing racks but the cage, IVC and 
all other systems are unchanged. Your rodents stay in their social 
groups and are monitored 24x7. You can network multiple units 
together and link them to a central server for processing. 
Alternatively units can run stand-alone. We also offer desktop 
units

Each rodent is tagged subcutaneously with an ISO RFID identity 
chip. For rat the system is compatible with Biomark BioTherm 
RFID chips for recording temperature
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ActualHCA combines two technical approaches to the problem. Under each cage  sits  a 
2D array of RFID readers that records location and identity. The cage is also illuminated 
by  IR light  with an HD  camera for  24/7  recording.

ActualHCA video is shot from a side view with animals in the 
cage under infrared lighting. IDs are overlaid onto the moving 
video. Automatic recognition of various behaviours such as 
climbing, rearing, eating and drinking can be performed by 
ActualHCA 24/7, and measures relating to these behaviours are 
output in the report

The System



MRC Harwell are using a combination of locomotor activity and climbing to examine 
progressive neurological deficits in rodent models. A shows relatively normal climbing 
in young animals. B By the age of 13 weeks, the time spent climbing especially at the 
end of the dark phase is reduced in the mutants. C shows an ethogram of locomotion 
and climbing activity over the 6am-8am period in 13 week old animals

Automated analysis of drinking can be used to reveal pronounced differences in a mouse 
metabolic mutant at HRC Harwell. The phenotype is particularly enhanced in the dark phase.
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In one of a number of validation studies performed
by AstraZeneca locomotion, vertical motion and 
temperature was recorded simultaneously in rats
dosed with reference compounds. Note that 
behavioural effects could be still be observed in the
dark phase many hours after treatment. 

Shown in the above  (left) plot is the total  sum of locomotor activity recorded  for 3 subjects in the 
group housed cage of the ActualHCA system under a 12:12  light:dark (LD) cycle over  a period of 3 
days. The dark phases of the cycles are indicated by the shaded areas on the plot. Activity patterns 
captured  by  the  ActualHCA  system  are  comparable  to  those  recorded  by  traditional  capture 
methods, with  clear  day night differences in activity levels, and peaks of activity visible in the dark 
phase. Activity start and stop times are tightly  associated with lights off  and lights on respectively. 
In  contrast  to  other  activity  recording  methods  such  as  wheel  running, the ActualHCA system 
allows  accurate  detection  of  small   movements.  ActualHCA capture individual locomotor activity 
 data  for  the  group  housed  animals.  Shown above (right) are  plots of locomotor activity recorded 
for each individual subject in the ActualHCA system over  the same time  period  under a 12:12 LD 
cycle.

Data



Automatic detection of Rearing / Vertical Motion in rats Automatic detection of drinking in rats 

“The measurement of locomotor activity has been available for several decades, but requires 
rats to be singly-housed in bespoke arenas for brief recording periods. Behavioural analysis 

generally requires manual observation by experienced observers, usually limited to 
‘snapshots’ during the light phase when rats are less active (e.g. FOB, Irwin test). Body 
temperature can be measured manually at intervals, or continuously using surgically 

implanted telemetry transducers. These conventional approaches are not always compatible 
with 24 h continuous monitoring or with being performed concurrently in a repeat-dose study. 
The Rodent Big Brother system was developed to provide unobtrusive technology that can be 

incorporated into standard IVC racks rather than as a bench top system.” Tse et al., 2015

Data

◦ Distance Moved 
◦ Speed 
◦ Thigmotaxis 
◦ Zone Occupancy 
◦ Inactivity/Sleep 
◦ Circadian Rhythm 
◦ Social Interactions

◦ Avoidance Behaviour 
◦ Following 
◦ Clustering/Grouping 
◦ Climbing 
◦ Rearing 
◦ Feeding 
◦ Drinking

Current fully automated behaviours:

Shown in the graph (left) is the average 
locomotor activity recorded during the light 
phase and during the dark phase over a period 
of 3 days  for 3 subjects in the group housed 
cage of the ActualHCA system (under a 12:12 
L:D cycle). Clear day/night differences in activity 
levels are recorded by ActualHCA, with higher 
levels of locomotor activity visible in the dark 
phase.



3Rs
Since 2004, the NC3Rs has worked to uphold high welfare standards, and to promote and 
further facilitate the reduction, refinement, and replacement of animals within research. 

Actual Analytics has so far won two of the NC3Rs CRACK-IT Challenges. We have 
worked closely with the NC3Rs to increase the amount of data attainable per rodent. We have 

developed a system that achieves better welfare without compromising the quality of your 
research; in fact, it improves it.

Currently, the replacement of rodents within drug discovery is not yet possible. Rodent research is 

essential to ensuring that safety-related attrition is reduced as much as possible during clinical stages. 

ActualHCA does, however, prevent excessive use and testing, and it will eventually allow for the 

replacement of rodents in many studies. ActualHCA is also designed to store all the raw data from 

studies, and this footage can be reanalysed as needed when algorithms are redefined. Thus, video 

footage from previous experiments can be used for new analysis, eliminating the need for rodents in 

many future studies.

ActualHCA obtains 90% more data, using 50% fewer rodents, than traditional methods. Not only 

does this mean a reduction in the number of rodents required for testing, it also increases the 

opportunities for longitudinal studies. 

In some studies, separate treatment groups can be mixed into different cages, giving you a data 

point per cage per animal and reducing the number of animals needed while retaining the same 

statistical power. This is not only beneficial from a cost perspective, but it is also excellent for data 

acquisition and 3Rs compliance.  

Housing rodents alone or removing them from the home cage for tests causes restlessness and anxiety. 

As Dr Sarah Wells of the MRC Harwell puts it, “mice don’t like new places, and they do like other mice.” 

When rodents are distressed, the signs they display are easily confused for signs of neurobehavioural, 

CNS, or drug- or disease-related symptoms, and vice versa. ActualHCA allows them to be housed in 

their social, comfortable, home cage environment with identity retained, so a baseline of “normal” 

behaviour can be easily established. 

Using a combination of infrared lighting and scalable computing, ActualHCA can offer monitoring and 

footage 24/7, consistently, for months. The software identifies behaviours associated with 

neurobehavioral or CNS issues, including rearing and sleep disturbance, using rich locomotor and 

circadian data combined with video analytics. The reduction in the number of negative variables refines 

the data collection process, improving rodent welfare while offering better data and research 

opportunities. With the exception of the subcutaneous injection required for RFID chip implantation, the 

ActualHCA system is almost entirely non-invasive.

Replacement 

Reduction 

Refinement 



Our Partners

ActualHCA has already been implemented by some of the 
largest CRO, research institutions and pharmaceutical 

companies in the world. 
 

If you wish to learn about some data we have recently received 
from these institutions, how our systems could be incorporated 
into your research, or have any questions at all please contact 

us at: getintouch@actualanalytics.com 
 

Alternatively visit our website www.actualanalytics.com


