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Stand alone systems require lots of resources

(Apparatus, Space, Animals, Time, Personal)

IntelliCage – versus standard behavioral phenotyping 
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Prinz et al., 2011, Wahlsten et al., 2006

IntelliCage – Limits of some standard phenotyping procedures

Translational Approach

Data variabilityReproducibility Translation, ignore social environment 
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1. In line with 3R principles – replace, reduce, refine

2. Focus on true translational research – test animals within their social environment 

3. Remove  stress, fear and anxiety – reduce experimenter interference

4. Remove human bias – automatize testing to standardize data acquisition & analysis

5. Allow high-throughput screening – multiple animals & paradigms within a single system

6. Experimental flexibility – multiple freely programmable behavioral & cognitive tasks 

7. Long-term & circadian studies – continuous testing during light & dark phases for days or even 
weeks 

IntelliCage – Hallmarks of intelligent behavioral & cognitive testing 
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IntelliCage –Inspiring Design

• Spacious central 

compartment  with food 

grid and shelter

• 4 fully automated operant 

conditioning corners

• Innovative technology for 

behavioral screening & 

cognitive assessment

Sensors:
• RFID antenna

• Presence detector
• 2 nosepoke sensors
• 2 lickometers

Actors:
• 2 motorized doors
• 2 rows of 3 stimulus LEDs
• Air-puff valve

Mice

Rats
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IntelliCage – Animal Identification

• Latest RFID transponder

technology

• Transponder  injected 

subcutaneously 

• RFID antennas in 

operant corners 

identify visiting animals

cm

12 & 7 mm RFID transponder were tested and are available 

according to user’s requirements 
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IntelliCage – Smart Function

Sensors

• Presence detectors & 

RFID antennas register

START / END of a corner

visit

• Light beams register

START / END of a nose

poke event

• Lickometers register the 

number and duration of 

licks

Visit Start 16:46:54 Corner 3 Animal 5 

Visit End 18:51:55 Corner 3 Animal 5 

Corner Visit

Nose Poke 16:46:59 Corner 3 Animal 5 

Nose poke 16:46:59 Corner 3 Animal 5 

Nose Poke Licks

Lick 16:47:02 Corner 3 Animal 5 

Measurements



© TSE Systems 2020. All rights reserved.9

IntelliCage – Smart Function

Actors

• Motorized doors provide 

access to water bottles as 

reward for learning tasks

• Multicolor LEDs serve as 

conditioned stimuli

• Air puffs act as aversive 

stimuli during learning tasks 

Motorized Door Stimulus LEDs Air Puff
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IntelliCage – Unique Flexibility

Programmable components

• 2 bottles per corner

• Corner and side within 

each corner

• Number of nose poke 

• Stimulus light

• Delays

• Air-puff

• Doors



© TSE Systems 2020. All rights reserved.11

Applications
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IntelliGent Software
Designer

Controller

Analyzer
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Prinz et al., 2011, Wahlsten et al., 2006

IntelliCage – Limits of some standard phenotyping procedures

Fully automated individual 
behavioral testing in a 
social group can help
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Locomotor and exploratory 
activity in the open field test

Locomotor and exploratory
activity in the INTELLICAGE

Lipp et al., 2005, Puscian et al 2014

IntelliCage – versus standard phenotyping – data variability and reproducibility

Data variability

Data reproducibility
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IntelliCage – Long-term Experimentation

• Behavior and

performance analysis

over days or weeks

• Clear circadian 

patterns of naturally

behaving animals- Habituation
- Circadian pattern
- Age dependent 

decline in activity

Codita et al., 2010
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IntelliCage – Comparable with standard home cage

• Changes in circadian 

activity in the IntelliCage

are comparable to 

activity in standard home 

cages with a running 

wheel

• Clear circadian patterns

of naturally behaving

animals

Kyrik et al., 2020
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IntelliCage – Automated Experimentation

• Automated 

replacement of time-

consuming 

behavioral 

paradigms, such as 

the Morris water 

maze

• Spatial learning and 

memory 

Knapska et al. 2006
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IntelliCage – Automated Experimentation

• Spatial Learning tests 

in the IntelliCage and 

Morris water maze 

detect parallel 

changes in mutant 

mice

Kyrik et al., 2020

Increased cognitive ability

Decreased cognitive ability
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IntelliCage – Automated Experimentation

• Automated 

replacement of 

complex and time-

consuming operant 

behavioral 

paradigms, usually 

performed in the 

skinner box over 

weeks

Gapp et al. 2014

Behavioral sequencing task DRL (differential reinforcement of 

lower rates)
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IntelliCage – Anhedonia Core Symptom Depression

• Assessment of 

Anhedonia without

social isolation

• Social Isolation a 

method to induce a 

depressive like 

phenotype

Alboni et al., 2017 

Progressive Ratio 
Breakpoint

Free sucrose 
consumption
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IntelliCage – High Throughput

• Up to 8 IntelliCages

operate in parallel 

• Up to 16 mice per 

IntelliCage

• An unlimited number of 

freely programmable 

cognitive tasks 

• Data acquisition around 

the clock 

Up to 128 mice simultaneously! 
Test batteries with multiple tasks run non-stop!
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IntelliCage – Automated Test battery –high throughput

• Sequences 

of different 

experiments 

to test 

different 

cognitive 

function 

without 

interruption

Too et al., 2014
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Advantages and Benefits of the IntelliCage

• New generation behavior & cognition test system

• Results identical to time consuming standard methods

• Animals in social groups, high translational value and animal welfare

• Fully automated, high standardization, efficiency and accuracy 

• Long-term High-throughput screening with great experimental flexibility 

• IntelliCage reduces lab space, animals and costs
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AnimalGates → selective passage of individual animals to - PhenoMaster

- SocialBox 

- AudioBox

- TraffiCage

IntelliCage – Add-Ons
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PhenoMaster
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PhenoWorld Mice

AnimalGate

…allows selective passage of 
individual animals to 
further compartments
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Thanks for your
attention

Dilip.Verma@tse-systems.com



1. Stellar Telemetry

2. Social Main Arenas

3. Choice Arenas

4. Stairway

5. AnimalGates/SocialTubes

6. Operant Conditioning Arenas

PhenoTower - Paris

See: Torquet et al., 2013



See: Torquet et al., 2013



VideoMot2

Open Field

Drink, Feed,
Body Weight

Running Wheel Animal Port

PhenoWorld Rats 

Institute of Physiology of the
Czech Academy of Sciences; 

Prague



PhenoWorld Rats 

Castelhano-Carlos et al., 2014

Cage concept 
for 6 Rats 



Castelhano-Carlos et al., 2014


