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Research group

Study lead . i
Wisenose dog trainers
* Dos. Anna Hielm-Bjorkman - Research o
leader * Susanna Paavilainen

* llkka Hormila — paakouluttaja, tutkimusten
suunnittelu

* Ville Vihne

* Susanna Paavilainen — WiseNose CEO,
Cancer project co-ordinator

* DogRisk research group

* Professor Jouko Vepsalainen - University of

Eastern Finland (UEF). The molecules of
smell *  GoOran Wennquist - Rikospoliisin Keskus

Students: rikospoliisin johtaja

Accreditation of Helsinki Scent Research Unit

e Paul Karlsson — Rikospoliisin Keskus

* Heidi Pikkarainen — DVM (use of dogs in
rikospoliisin johtaja

medical scent work)
* Johanna Loukola — DVM student (human
breast cancer) +co-operation (HUS, FIMM, Orton, Turku. Oulu...)

*  Tuuli Katainen — DVM student (problems and E —nose, companies...

with validating scent dogs)

* Elina Heiskanen — DVM student (Use of dogs
to alarm for pain)

* Soile Rummukainen — PhD student, UEF
(Naming the molecules that the dogs find)



The smelling sense of dogs and others

> First reported case 1989 « The dog has ~200-250
milj. scent reseptors,

* Humans have ~5-6 mil].

Also other animal species: . o Dl s
e African pouch rat

e https://youtu.be/VrzpEf
CUnjc

* Bee

* Pig...

Olfactory receptor neurons

Epithelium

Supporting cells

Basal cells


https://youtu.be/VrzpEfCUnjc

How specific is the dogs
smell?

* The dog has ~1300
genes, that correlate
with smell but only 18%
of them are
pseudogenes

 Man has ~660-900
genes, 64%

Odor plume pseudogenes

(Quingnon et al. 2003)

cross section




"Assistant/working” dogs:

1. Police dogs

2. Custom dogs
1. Finding money
2. Finding drugs
3. Finding explosives
4. Finding people
3. “Volountary” dogs
1. Finding people in ruins
2. Reading, school....

4. Patient assistant dog

Cancer treatment dogs

e Tells us if the urine is from
a cancer patient

Diabetes dogs

e Tells someone when
sugar goes up or down

Epilepsy dogs

* Tells someone that there
is an attack coming up

Migraine dog / pain attack

dog

* Tells someone that there
is a pain attack coming up



The cancers we now are working ‘!&
with and will be working with... ===

In HUMANS: Cancers that are
hard to diagnose early, that
have non-specific tests (PSA) :

* Breast cancer

* Prostate cancer
* Pancreatic cancer
* Gl cancers

* Liver cancer

* Kidney cancer

* Brain cancers....

wisENoSE
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* Mammary cancers
* Melanomas

e Mast cell cancers
e ?...

Later?

* Lyme disease (Borreliosis)?
* Hypothyroidism?

e Chronic pain?

Q.wiSENDSE
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Number

Study Cancer type Breed Samples
of dogs
W I I a t C a I | t I l ‘ d O g S MecCulloch et breast 5 Labradors and Portuguese water Breath samples
al. (2006) cancer dogs p
? Aussie cocker mix/Austin Collie
° mix, German shepherd,
Gordon et al. breast Rhodesian, Boxer, Italian Urine
(2008) cancer greyhound, Chihuahua, Miniature
golden doodle, Pembroke Welsh
. ff I corgi, Border collie
L]
Different samples:
Willis et al. bladder
6 Varying breed Uri
. . (2004) cancer arying breeds rine
 Urine, breath, tissue
’ ’
colorectal Watery stool
S a m I e S W h O | e b I O O d Sonoda 2010) cancer 1 Labrador retriever samples for and
) ) breath samples
L]
S k I n Swa b S Sto O I S Aussie cocker mix/Austin Collie
’ LN
mix, German shepherd,
Gordon et al. prostate Rhodesian, Boxer, Italian Urine
(2008) cancer greyhound, Chihuahua, Miniature
golden doodle, Pembroke Welsh
corgi, Border collie
Ci t al. tat
0{;;1‘3]3 p::zcaere 1 Belgian shepherd Urine
Elliker et al. prostate 2 Dog A: Labrador retriever Urine
(2014) cancer Dog B: Border Collie
McCulloch et | Labradors and Portuguese water Tresith .
al. (2006) ung cancer dogs reath samples
Ehmann et al. Jung cancer a Australian shepherd, German Breath samples
(2012) & shepherd and Labrador retriever P
Horwath et al. ovarian 1 Riesenschnauzer Tissue samples
(2008) carcinoma 2
Horwath et al. ov?rian 3 black Giant Schnauzers Tissue and blood
(2010) carcinoma samples

www.shutterstock.com - 141299494



Number ot
Hmber Number of

Stud samples Study design Sensitivi Specificit
y p e y desig ty Sp y
(training)
McCulloch e - Double-blind test. 5 samples (1 positive, 4
25 positives, 66 6 positives, 17
et al. pcontrols’ pcontroI; controls) 1m apart on the floorin a 88 % 98 %
(2006) straight line.
9 positives, 54 Double-blind test

Gordon et 53 positives, pcontmls: P — No better  No better
al. (2008) 134 controls P ! than chance than chance

(new samples)

Willis et al. 27 positives, 54 9 positives, 54
(2004) controls controls
breath samples: brea‘tl"I iR
positives, 132
several
Sonoda hundred controls
undreds
| :
2010) positives, 500 waterv.s.too test
37 positives, 148
controls
controls
11 positives, 66
Gordon et 46 positives, co?\trols (n;
W
al. (2008) 120 controls

samples)

Cornu et al. 26 positives, 16 33 positives, 33

(2011) controls controls
Elliker et 50 positives, 67 31 positives, 93
al. (2014) controls controls

McCulloch
Al 25 positives, 66 28 positives, 17
) controls controls

(2006)

il P . 1 sl T R L o I omvmami s sm e Y

(two runs per each set)

Double-blind test. 7 samples (1 positive

and 6 controls) were placed on the floor

at least 0.5m apart. Samples were on a
Petri dishes under plastic pots.

41% ?

Double-blind test. Five samples (1
breath test: breath test:
colorectal cancer samples and 4 controls)
. 91% water 99% watery
were placed on the floor 52cm apartin a

| : | :
single straight line. Colorectal cancer SEOlisE s e
97% 99%
sample was used as a standard sample.
Double-blind test
No better No better

1 positive, 6 controls

than chance than chance
(three runs per each set)

Double-blind test
1 positive, 5 controls
The false positives were retested with
new set of control samples

91% 91 %

Double-blind test. 1 positive, 3 controls
Tests 1: dog A, the trainer rewarded the
dog after the indication he thought was
correct
Test 2: dog A, the trainer was told after
the indication whether the sample was
positive or not
Test 3: dog B, same set of samples asin
the test 2
Double-blind test. 5 samples (1 positive, 4
controls) 1m apart on the floor in a
straight line.

Test 1:13% Test 1: 71%
Test 2:13% Test 2: 71%
Test 3: 25% Test 3: 75%

99 % 99 %

Double-blind test. 1 positive and four



Machines or dogs?

Sensor Devices: Example Technologies Used in Gas Sensor Arrays

Sensor Type

ChemFET, light addressable potentiometric sensors
Chemoresistors

Amperometric gas sensors

Chemocapacitors

Thermopile, pellistor catalytic sensor

Colorimeter, spectrophotometer

Optical fibers

Optical fibers, surface plasmon resonance

Transduction Principle
Work function
Conductivity

Tonic current
Permittivity
Temperature

Optical spectrum
Fluorescence, absorption

Refractive index

Cantilevers, surface acoustic wave, quartz crystal microbalance Mass

tNiSENDSE
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From: Chapter 1, Engineering Aspects of Olfaction. Cover of Neuromorphic Olfaction
Neuromorphic Olfaction. Persaud KC, Marco S, Gutiérrez-Galvez A, editors. Boca
Raton (FL): CRC Press/Taylor & Francis; 2013. © 2013 by Taylor & Francis Group, LLC
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| "H NMR Spectroscopy ELISA methods | | | |
MNumber of molecules | | | | | I |
6.02x10%? 101 1015 1oz 109 100 00 10000 100 10 0O
1 mol 1 pmol 1 nmol 1 pmol 1 fmol 10%meol

Figure 1. Approximate detection limits and areas of some common analysis techniques
compared to best scent dogs” detection limits.

(Our data, unpublished)



Lucky

Kultainen noutaja

9 vuotias
Kodinvaihtaja (sairaus)
Asuu Nummisissa

2 muuta koiraa, 3 kissa,
2 lammasta, kanoja

Treenannut 4,5 vuotta




Training scent detection - Kossi




Thank You! Questions?
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Please support us at PRESS HERE
. TO DONATE,
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