
SnifferBees 
Naturally inspired biosensor 

Commercial-in-confidence 



Inscentinel pioneers in  

natural biosensor 

 
Animal + Technology 

 
Most powerful vapour sensor 

made under  
5 minutes 

 
 
 
 



ÅLow tech 
ÅManual training 
ÅExpert handler 
ÅLimited targets 

VASOR136   

 ÅHigh tech 
ÅAutomatic training 
ÅEasy to operate 
Å36 bees for multiple 

targets 
 



Animal offers superior sensitivity  
 

78 ppt 200 ppt ppb -ppm 

parts-per-trillion Parts-per-billion Parts-per-million 

Biggest threat 
Plastic explosives - 

low volatile explosive 
 

TNT and other volatile explosives 
Drugs 



Pavlovian conditioning in 6 seconds 
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(c) (d) 
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TNT vapour 

Clean air 

Nectar water 



Comparison to sniffer dogs 

Comparison Sniffer dogs Sniffer bees 

Training time 6 months minutes 

Operational time 8 hours shift per dog 24/7 – continuous supplies of freshly trained 
bees 

Scalable 1 dog one handler 1 automatic machine = 2000 bees per day 

Scientific and repeatable Quality dependable on the human trainer. Automated, precise and repeatable process. 
No human errors. Quality control is part of 
the training process. 

Cost Dog-handler team  ~$100,000 pa  
57%    specialist handler 
27%    maintenance 
16%    training 

Very cost effective: 
1) No specialist handler required 
2) low maintenance 
3) Mass production of trained bees 





Supplies of bees from 
bee hives 

(outdoor/indoor) 

Training 

Quality control Packing and deliver 
Fresh bees at operation site 

storage 

Operation 

Used bees returned to operation 
site storage Collection and release 

Inscentinel Bee Centre 
 

Service based 

Partner operator 
 



Air cargo security 

•X-rays 

•Hands search 

Primary screening 

•ETD (Explosives Trace Detector) 

•REST-Dogs (Remote Explosives Scent Tracing) 

Secondary screening 



Air cargo industry 

General cargo  

Express freight 

Mail 

Specialist/Niche 
Forwarder Handler Airline Handler Forwarder 

Integrator Integrator Integrator 
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Sub-markets 

Customer 
airport 

interface 

Airport  
to  

airport 

Airport 
Customer 
interface 

Origin 
Destination 

65% 

18% 

10% 

 7% 

Security 
screening 

Customer 

Primary screening 
X-rays 
Hand search 
 
Secondary screening 
ETD (Explosives Trace Detection) 
REST (dogs) 
 



Total freights 

283m tonne 

Sea freights 93% 

263m tonnes 

Air freights 

1% 

2.83m tonnes 

Export 43% 

1.2m tonnes 

General cargo 

65% 

Eg: heavy, bulky items 

784,000 tonnes 

All freight plane 30% 

234,000 tonnes 

Passenger plane 70% 

550,000  tonnes 

Express 18% 

Eg: next day delivery by 
DHL express 

216,000 tonnes 

Mails, specialist items,  

others 

Import 57% 

1.6m tonnes 

Others 

 6% 

16.98m tonnes 

 

Security screening 
with 4 approved 
technologies 

90%  
X-rays 
hands search 
ETD (explosives trace detector) 

10%  
REST - dogs 
Market: £7.8 m pa. 
Growing at 5.2% pa 

UK market 2012 
Security screening of air freights 



BeeSecure Sampling of 
cargo 

SnifferBees at 
client site 

Results recorded 
electronically 

Clearance 

Bee hives 

Training 

QA and 
packaging 

Collection 

Delivery 

BeeCenter 

BeeCentre maintain beehives, train and 
provides SnifferBees daily to BeeSecure 

BeeSecure provides security screening 
service to freight forwarders 

BeeCenter 

BeeSecure 

BeeSecure 

BeeSecure 
BeeSecure 



Technology and IP 

Inscentinel has four global patents covering the complete 
BeeSensorSystem – from loading, training to using SnifferBees 

in a detector 



Management team 

CEO 

Ivan Hoo 

CSO 

Dr. Judith Pell 

Senior scientist 

Dr. Paolo Siciliano 

Senior scientist 

Dr. Joanna Bagniewska  

Lab manager 

Beekeepers, 
engineers 

Advisory  

panel 

Director 
Lucius Cary, OBE 

Director - Lucius Cary, OBE 
An entrepreneur and an early stage  VC. Founder of Oxford 
Technology, had managed or advised ten funds which, between them, 
have made more than 100 such investments.  
 
CEO - Ivan Hoo 
Since joining Inscentinel in 2011, he has driven the development of its 
technology, rebuilt its technical team and established relationships 
with potential industrial partners in the UK and overseas. 
 
CSO - Dr. Judith Pell 
Joined Inscentinel in 2013. She is a zoologist and microbiologist with 
extensive international experience in sustainable agriculture, 
specialising in biological control. 
 
Security advisory panel 
Prof. Dick Lacey – Ex-Chief Scientist Homeoffice 
Ricky Fiander – Director of security DHL 
Adam Bacon – MD of Freightnet handling 
 
Scientific advisory panel 
Prof. Paul Davis – Founder. Serial entrepreneur and highly acclaimed 
innovator. 
 
Prof. John Pickett, CBE – pioneer in olfaction & chemical ecology 



Important points to consider to prepare your report 

1. Each morning, operator will receive a delivery of 408 bees for a day 
of operation, and will return the ‘used’ bees back to BeeCentre 

2. SnifferBee is operational for 2 hours in the detector 

3. When there is a positive indication, bee cassettes will be replaced 
by a fresh cassette of bees 

4. Each cassette is designed to detect a specific explosive target 

 

 



 

Beesiness in the security of outbound air cargo 

JV partner Project partner 

BeeSecure 

 
* Civil aviation authority dictates that the responsibility 
for the security of air cargo is with the exporter 
 



For further enquiries please contact 
 
 

Ivan Hoo, CEO 
Email: ivan.hoo@inscentinel.com 
Website: www.inscentinel.com 
Tel: (+44) 01582 763133 
 
Address: Rothamsted Research, Harpenden, AL5 2JQ, UK 

mailto:ivan.hoo@rothamsted.ac.uk
http://www.inscentinel.com/


Appendix 
 



Benefits to Air freights security industry 
 
 

Extra security 

Å Current REST relies on hand recorded results – DfT monitors the security through audit and spot checks 

ü The Results of analysis is recorded electronically – this offers extra layer of security that is highly desirable to the Department for Transport 

Å REST dog is assessed each morning by DfT to ensure they are performing at adequate standard 

ü All bees are assessed upon shipping so that it is immediately available to use on arrival 

 

Low setup cost 

Å The introduction of REST-dogs had been painfully slow due to the high cost of entry 

ü by switching to bees, the operator would benefit from 70%  cost savings 

ü Savings mainly comes from the elimination of specialist handler and designated facilities to house dogs 

 

Convenience  

Å The training, maintenance and performance monitoring of dogs is a laborious process.  

ü Bees training is automated. It takes 6 months to train a dog; it takes only 5 hours to train 2000 bees 

ü All the training and handling is undertaken by BeeCenter – REST-bees operators can focus on the security 

 

Multipurpose 

Å Dogs are trained to only explosives . To offer drugs screening capability a drugs dog needs to be trained – double the cost  

ü New target detection capabilities can be introduced using the same prototype systems. Homeoffice is interested in the drugs/tobacco screening at 
customs 

Á Any new target explosive introduced into REST would affect the dogs – the learning will take time 

ü To introduce new target, a new cassette of bees will be prepared by training to new target 

 

 



Present and future products 

SnifferBees 

Medical 
diagnostic 

Air freights 

Explosives 

Drugs 

Tobacco 

Airport passenger 
screening 

Honey! 

Indoor bees 
flightroom 

Agriculture 
pollination 

Bees farming 

Beekeeping 


