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Animal Assisted Therapy/Activity

Psychological Merits
Cheer
Motivation

Physiological Merits
Stress Reduction
Rehabilitation

Social Merits
Encourage Communication




Problems of Owning Animals

Allergies

Bites

Infection

House regulation

Difficult to introduce!
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Seal Robot, Paro,
for Therapy 8" Generation

CPU
32bit RISC

Voice Recognition Audition
Learning Functions: Microphone X 3
*New Name
*Change Behavio
S1Z€: Vision
L:550 x W:290 Light Sensors
x H:180 mm 7
Weight: 2.7 kg
Touc Posture Sensor
- Ubiquitous Surface Tactile Sensor X 12 \/
* Whisker Tactile Sensor Actuator x 7
- Artificial Fur

neck(2), each front fin(1), rear fins(1),

(Anti-biotic) each eyelid(1)



PARO'’s Inside (X-ray in NY, 2006)
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Safety and Dependability
CE, RoHS, and other regulations

Anti-bacterial, Hair-Loss Prevention, and Soil
Resistant Finish in Artificial Fur

Electromagnetic Shield
Coping with Strong Force by Humans

Easy Usage and Maintenance
One Switch and Pacifier Type Battery Charger

Tough Structure

Drop Test

Stroking Test (100,000 times)
Anti-Electrostatic Voltage Test (20,000 Volt)



Technical Points
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Automatic Chip Mounter Six Layered Print Circuit



Aesthetic Points

Kansei (Sensibility)

Touch: Texture and Softness

Holding: Wight, its Balance, and Warmness
Design

Appearance

Sound sampled by a real baby harp seal in
Canada

Handmade for its Quality
Eyelash
Trimming: Each Paro has its own Face



Paro Factory
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Toyama, Japan
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Japanese Alps in Toyama
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Japanese Alps from Ocean




Mountains




UNESCO World Heritage
Michelin




Integration of Art and Technology 1
In Nanto, Toyama, Japan

4§ Japanese Paper
1200 years old
% Gokayama, a World Heritage
% Shosoin

(Emperor's Treasure
i Warehouse)
¥ Iin Nara
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Integration of Art and Technology 2
in Toyama, Japan

Karakuri Doll

a of Decorated Floats

with Gold, Silk, Woodcraft, etc.
300 years old



Integration of Art and Technology 3
in Toyama, Japan

Woodcraft
260 years




Aesthetic Points
Handmade for Quality__

Eyelashes Trimming



Musee des arts Decratifs, Louvre
Paris, France (Dec., 2008)




Museum of Modern Art (MIoMA) NY
Feb. 21st and 224, 2009
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Japan EXPO in Paris, France
July 7-8, 2012
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Expectation to PARO by Questionnaires
to 2000 people in 7 Countries

Sweden
Italy
UK

Therapy




Paro on the World Map
(in about 30 countries)
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® Place where Paro has been used



About 3000 PAROSs in Practical Use

2000+ PAROs in Japan since 2005
60% are individuals, and 30% are institutions

About 300 PAROs in Denmark since 2009
7/0%+ municipalities adopted PAROs

NL, SE, DE, CH & other European countries
100% are institutions
Seminar and Certification
Health Insurance of Niedersachsen, Germany

In the US, since Dec. 2009
Medical Device by FDA



Robot Therapy at Karolinska Hospital
in Stockholm, Sweden (Oct. 2003 -)
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Astrid Lindgrens Pediatric Hospital

LIVA




Boston Higashi School for Children
with Autism (Feb. 26, 2009)




Cancer Patients
Chemotherapy with PARO

20 Women with Ovarian Cancer (49-71: ave. 67)
Chemotherapy for 3 — 5 hours

Interaction with PARO reduce

-Pain (P = .04), Fatigue (P = .034), Anxiety (P = .036)
-9 factors of Quality of Life on Health (P = .03)

UC Irvine and Long Beach Memorial Hospital, CA, USA
(Society of Gynecologic Oncologists (SGO) 44th Annual Meeting on Women's Cancer, 351, 2013)



Aging Societies
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Dementia
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In Japan
4.6 M People with Dementia
4.0M Mild Cognitive Impairment
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Observed Effects for Elderly with Dementia

Improved Communication
Improved Sociability
Reduced Aggression
Reduced Wandering



Alzheimer Patient with Anxiety
(Italy, since Feb. 2005)



Wandering Person by Dementia
(Italy, since Feb. 2005)



Sundown Syndrome
(Alzheimer's Disease, 97y Female)
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Suppression of BPSD

(Behavioral and Psychological Symptoms of Dementia)

60
40
20
: -

YN YN
Dementia Behavior
Disturbance Scale:(DBD)
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Robot Therapy for Demented Elderly
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DIMENTION:
EEG Method for Estimating Neuronal Impairment



Procedure of Experiment

EEG recording Robot hepy EEG recording
(3 min) (about 20 min) (3 min)



Dementia = non-uniform neuronal impairment

= unstable distortion of the scalp potential

distortion parameter=D,. instability parameter=
100.000 (sec) 100.000 (sec)

Alzheimer




Experimental Results

(IEEE EMB Magazine) 14 subjects
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Relationship between Impression of Paro
and its Efficacy on 11 Patients
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Study design

Participants:

10 healthy participants (8 males and 2 females)
Aged 21-33

80

Method 0l
Set up the NIRS probes on the e
participants’ head mainly frontal oL
lobe area :;‘g:

Examined brain activity of 35 -80

channel areas by fNIRS | ; |
(OMM2001, Shimazu Corporation) = 0 %0




Study design2

Stress task:
It was conducted to balance the participants’
brain activity

Experimental tasks: Paro ON/OFF
Participants were instructed to interact with
Paro physically and verbally

Each task had one minute and there were
one minute rests conditions before and after
the tasks

Paro 153 Paro
minute
=) | ON/OFF |=) Rest =) | ON/OFF (=)

I minute I minute

I minute
Rest

I minute
Rest




Brain activity during Paro ON
compared with before the task
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channel 5, 11, and 12 were significantly activated (p<0.05) in PARO ON
task compared with before the task



Recovery of Speech by Biofeedback
through interaction with PARO

An immigrant from the eastern EU who lost speech in Danish by dementia

Patient talks to PARO in Danish  She can talk with others in Danish



Dementia Center,
Copenhagen, Denmark

From 2006 to 2008, PARO was tested.
70 out of 98 municipalities have been using PARO



PARO in Denmark
Jun 2011 (NHK Today’s Close Up)



Seminar for Therapists and
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Users Meeting in Denmark
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Other Area (in Denmark)

Down Syndrome & Dementia Brain Injured Patient



The Usage of PARO for Elderly who need Help at Home

In the beginning of 2012, 12 PARO’s were introduced in the home care
service.

Procedure of introducing PARO in the home of elderly people who need
help:

Identification of elderly citizens who may benefit from PARO

Inform and seek permission from relatives before introducing PARO

Bring PARO to the home of the elderly when visiting to provide a
specific service related to personal or practical help

f'.)

Source: Danish Technological Institute




Group Home in Amsterdam, Netherlands
Since July 2007
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Distribution of PARO since 2011
100 Paros at about 70 institutions



Clinical Test
by ZUYD Univ.
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Six locations

v Proteion

v Hornerheide
v Lemborgh

« Zilverlinde

« St Jansgeleen
« Sevagram

Finished Juni 2013.




Nursing Homes in Germany
since Nov. 2006

_Ch‘ristinfen-Stift, Baden-Baden
S5 i /‘

Pflege- und Therapiezentrum,
Lehre-Wendhausen &




Press Release in Germany

Pressemitteilung
Seelze, 23. September 2010

Beziehungen pflegen UG (haftungsbeschrankt), Seelze
Key Words: Altenpflege, Gesundheit, Ambient Assisted Living, Technologien, Robotik

Robbenroboter PARO vor kommerziellem Start in Deutschland!

Start-Up aus Hannover ist Ansprechpartner rund um PARO fiir Deutschland



Roboter-Robbe fiir
Pflegeeinrichtungen

Therapie-Angebot von der Wolfsburg AG

En newes bot gibt s 3b
Mal for wolfsburger Pflege-
einrichtungen: Dl l\m
burg AG setrt auf Robben-
Batrewung. Dabel habaen Kin-
der und Demenzkranks Kon-
takt mit therapeutischen
Plasch-Robotern In Robben-
Form, die auf BerGhrungen
oder auch Rufe reagiercn.

Das Umernchmen _Bene
hungen pllepen UG* wird zu
ktnkig in Koopermion ma
der Welfstury ACG den Rob
ben-Besocherdien= in Pilege
anncheungen und amiulin
wen Diemmssen anncheen. Dre
Robben mie dem Namen Paro
and mn anem Plaschid] aber-
rogen und thneln dem Baby
ciner Saclrobbe. Sic and ma

verschisdenen  Sensoren ses
peseaecr, 50 dass ne suf Ruofe
oder Berghrungen von Pasien
en resgcren, zem Baspid m
Kopfbewegungen oder CGe
ruxchen. So solen o¢ ds
Pllegrpersonsl umerntazen

Paros werden vor allem ba
Demenzkranken und Kindern
mit Belundoungen cinge
serre. Jch bekam ane Canse
haue, als ich de Arbe ma o
nem Paro zum erseen mal ge
schen habe®, o Shanma Wesser
von der WolEbarg AG. Auch
for den Privmgebrauch seen
dic Robben googner, man
muss jedoch me Komen m
Hohe ven 5000 Furo rechnen

® Wenere Informacion gil
dic Wallsbarg AG umer Td
05361/8974554

SpaB mit der Roboter-Robbe: Der 30 ganannts Paro kt ain

Angebot for Wolfsburger Pfl

tungen.

Healthcare Insurance Covers Mobile
Service with PARO in Land Niedersachsen

Wolfsburg AG, a
subsidiary of Volkswagen,
started to provide mobile
service with PARO for
elderly with dementia at
home since May 2012



Donation of Paro from BBVA to
Queen of Spain, Sep. 21, 2009
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BBVA hizo entrega el lunes a la Fundacién del
Centro de Alzhéimer Reina Doiia Sofia de Ma-
drid de dos robots terapéuticos para el trata-
miento con enfermos de alzhé&mer. El robot
' Paro, con forma de peluche de una foca, esta
dotado de microsensores que le permiten res-

Rot;msdel BBVA parala Iucomrael alzhéimer

—

ponder a estimulos como el tacto, la luz o la
voz. En la imagen la ministra de Ciencia e In-
novacién, Cristina Garmendia; la reina Soffa;
Ramén Monell, director de Tecnologia y Ope-
raciones de BBVA, y David Zafrilla, del Ob-
servatorio Tecnol6gico de BBVA, con el robot.




Certification of Medical Device
by FDA in the US in Sep. 2009

—'/( DEPARTMENT OF HEALTH & HUMAN SERVICES

o
4 Food and Drug Administration
10903 New Hampshire Avenue
Document Mail Center - WO66-G609
SE.D 2 1 2009 Stlver Spring. MD 20993-0002

Re: KO91876
lrade Name: Paro | herapeutic Robol
Classification Regulation Name and Number: Biofeedback Device
21 CFR 882.5050
Regulatory Class: Class I Exempt
Product Code: HCC
Dated: June 22, 2009

Received: June 23. 2009



Vinson Hall, McLean, VA, US




Greenwich Woods Health Care
Center, CT

(4

Pictures by “Greenwich Time'
On July 18%, 2011

Others: Greenwich Post



Cases in the US

VCS Elderly Institution VA Medical Center
In Pittsburgh In Washington DC



Document System




News Video (Dec. 23, 2010)
Marian Manor, Pittsburg, PA




TOTAL RESIDENTS WHO TRIGGERED

(from Marian Manor and Vincentian Home)

20-

15+

10+

1st Qtr - 2010

2nd Qtr- 2010

@ DEPRESSION
0 BEHAVIOR




VA Palo Alto Health Care System

PARO Study
-Clinical Test at Four Locations
-Development of Protocol of Usage




Results at VA (presented APA 2012)
Negative Behaviors and PRNs

Neg. Behaviors

Time 1 Time 2 Time 3

—Pos. Composite Variable —Neg. Composite Variable

14 male residents
VA PAHCS in Menlo Park

477 Observation for 10 months

new pre improved

| PRNSs
: used l ot conekiered avokied
used not avoided

considered



Visitation Therapy by Passage Hospices
in lllinois and Michigan

Visitation Therapy: 400+ nursing homes
Elderly: about 6,000
Records: cases

Tower Hill Health Center Atrium Health Care and
South Elgin, IL Rehabilitation Center

(by Daily Herald) Cahokia, IL



RCT by Auckland Univ., NZ
N=40

Assessed for eligibility (n=49)

Excluded (n=9)

+ Declined to participate (n=3)

”| » EPOA declined resident participation
(n=6)

Randomized (n=40)

!

¥

Allocated to Paro robot intervention (n= 20) Allocated to control group (n=20)

. 4

Twelve weeks of sessions with Paro Twelve weeks of altemative organized

actvities

A

Lost to follow-up (n=3) Lost to follow-up (n=3)

+ Died (n=3) + Died (n=2)
+ Moved away (n=1)

Analyzed (r=17) Analyzed (n=17)

PARO is capable of improving loneliness in older people



JAMDA: Journal of the American

PARO should be considered in future care plan



Griffith Univ., Brisbane, AU

RCT (Randomized Controlled Trials)
N=18, QOL-AD and Pleasure are improved
Large Scale RCT
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Cover Page of Australian Journal
of Dementia Care (Oct./Nov., 2013)

Australian Journal of

emen“acare Prof. Wendy Moyle

Board Member of

ICD-11
Classification of Behavioural and

Psychosocial Symptoms of
Dementia
WHO




Lancet Neurology
Sep. 2013

In Context

Dolphins, dogs, and robot seals for the treatment of
neurological disease

A growing body of evidence suggests that animal-assisted theraples and actlvities Involving all
kinds of real and even robotic animals can have beneficlal effects in people with neurological
disease or mental lliness. But what Is the quality of that evidence and do these Interventions
really provide any health benefits? Adrian Burton Investigates.



Shatin Hospital, CUHK

Therapy for Out-patient Dementia by OTs
Evaluation of Therapeutic Effects
Developing Protocol




PARO as a Staff of
Day Care Service Center, ELCHK

A -= 3




9th Generation of PAROs are
coming soon
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The End




