DATA SCIENCE IN ACTION | \

and how entrepreneurship can help you achieve innovation in health
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An Al driven serious garr
that can help people to
prevent or conquer needle fear and fainting
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WHERE IT STARTED...

2016: SANQUIN

2017: TIAS BUSINESS SCHOOL
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WHERE | LEARNED...

People faint... U

* How thinking about the business case
nelps to define your research

« How to design solutions in a ‘lean’ way

TiLsurG ."%'. unversity  Get ready for the next step. Tilburguniversity.edu/iqonic IQON IC
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THE PROBLEM

Donors who experience fear or
stress are more likely to suffer from
vasovagal reactions

However, they are terrible at
reporting it on time

By the time you can see it in their
face, or they tell you, it’s too late....

So how do you get people to
give you money for research
and solution development?




STEP 1: FOCUS Focus

Must see

I bl Should do
s your problem...

... actually a problem?

... and for whom?

..................................... -

! MY STARTUP,

IS WORKING ON

| TO HELP

! TO SOLVE




DEFINING THE PROBLEM

= What is/are the problem(s)? LEAN CANVAS

" Who is experienCing the prObIem(S)? PROBLEM SOLUTION UNIQUE VALUE PROPOSITION UNFAIR ADVANTAGE CUSTOMER SEGMENTS

ike 3.0 Unvperted License,

= Who are the stakeholders? - Fear and fainting are very - People with necdle fear

unpleasant

[ ] End_users (e.g. patients) - Due to seeing needles/blood
Sanquin:

. U Sers (e,g_ doctors) - Top barriers recruitment

- 16% of donors is scared
- > 7000 donors suffer VVR

= Non-user decision makers? (e.g. company, and do not return
hospital)

KEY METRICS CHANNELS

EXISTING ALTERNATIVES HIGH-LEVEL CONCEPT EARLY ADOPTERS

iness modelgeneration.com) and is licensed under the Creative Co

;

COST STRUCTURE REVENUE STREAMS

is adapted from The Business Model Ca

ess Madsl Canvas

This Busing

nta
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Maurya, Ash (2012) [2010]. Running lean: iterate from plan A to a plan that works. The lean series (2"%) ISBN 9781449305178.



https://books.google.com/books?id=j4hXPn233UYC
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9781449305178

DEFINING A SOLUTION

= What are potential solutions to the problem

= Link possible problem(s) to solutions
= What are the alternatives?
= What makes the solution(s) unique?

What is the value of your solution(s)?

LEAN CANVAS

PROBLEM

- Fear and fainting are very
unpleasant
- Due to seeing needles/blood

Sanquin:

- Top barriers recruitment

- 16% of donors is scared

- > 7000 donors suffer VVR
and do not return

EXISTING ALTERNATIVES

- Doing nothing
- Drinking water / eating
- Muscle tension techniques

COST STRUCTURE

*

L

SOLUTION

VR!

KEY METRICS

UNIQUE VALUE PROPOSITION

- Addresses the cause

- Prevents loss of
acquisition costs

- Retaining donors is safer
and cheaper (€7 vs €35).

HIGH-LEVEL CONCEPT

UNFAIR ADVANTAGE

CHANNELS

REVENUE STREAMS

Tusurc « i « Universiry  Get ready for the next step. Tilburguniversity.edu/iqonic

CUSTOMER SEGMENTS

- People with needle fear
- Blood banks

EARLY ADOPTERS

IQONIC

iness modelgeneration.com) and is licensed under the Creative Cammons Altsbution-Share Alike 3.6 Un-ported License.

vas (v bus

is adapted from The Business Model Ca

ess Madsl Canvas
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MY MISTAKES

1. Thinking | would get money only
because: needle fear = sad?

2. Pitching the wrong solution

3. But thinking | was right




ALIGNMENT IS KEY...

= |s your solution a solution to
= the problem
= And to your stakeholders?

LEAN CANVAS

PROBLEM ‘ SOLUTION

- Fear and fainting are very
unpleasant
- Due to seeing needles/blood

Sanquin:

- Top barriers recruitment

- 16% of donors is scared

- > 7000 donors suffer VVR

and do not return
KEY METRICS

EXISTING ALTERNATIVES

- Doing nothing
- Drinking water / eating
- Muscle tension techniques

COST STRUCTURE

*

- Addresses the cause

- Prevents loss of
acquisition costs

- Retaining donors is safer
and cheaper (€7 vs €35).

HIGH-LEVEL CONCEPT

CHANNELS

REVENUE STREAMS

TiLBURG .‘@:ﬁ:. unversiy - Get ready for the next step. Tilburguniversity.edu/iqonic
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CUSTOMER SEGMENTS

- People with needle fear
- Blood banks

Users: people with needle
fear

End-users: donor
assistants and physicians

EARLY ADOPTERS

IQONIC

ised under the Creative Cammons Attribution-Share Alike 3.0 Un-perted License.
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Eric Ries (2011)
The Lean Start-Up

N g

THE LEAN
STARSLUP

PRODUCT




GIVING BLOOD:

DONOR STRESS

AND HEMOSTASIS
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How to measure what people can't tell you?
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How to measure what people can'’t tell you?







ScienceNews il e

Real Science. Real News.

LATEST MOST VIEWED
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eeemene=o: Your fear is written all over your
face, in heat
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SOLUTION IDEA:

Camera
monitors
patient

Al :
Symptoms/

risk

Adjusts
gameplay




STEP 2: CHECK

Talk to people

Check your
assumptions

Find your early adopters

DERISK

Must see

[> Experiment Board > Riskiest Assumptions
[> Customer Interviews

Should do

riment | rd and inter N at +
| in an Experiment ard 1 erview at leas 0

“ Experiment Board




STEP 2: CHECK

LEAN CANVAS

s+ Contact (Some of) your early PRoBLEM soLumioN UNIQUE VALUE PROPOSITION | UNFAIR ADVANTAGE CUSTOMER SEGMENTS
adopters (users/customer segments): —
« Check if anyone has existing connections assumptions!
+ Talk to them and verify the problem
» Pitch your solution and verify your solution

* Invite honesty and critique and feedback

EXISTING ALTERNATIVES HIGH-LEVEL CONCEPT EARLY ADOPTERS

Potential

<+ Channels: testers, early

collaborators!

* How are you going to reach users/customers

* If your solution is implemented, what is
needed in terms of customer/user contacts

COST STRUCTURE REVENUE STREAMS

< ldentify Key Metrics:

* When is your solution a success?
(test this with your users/customers!)

TiLBURG -"&"- unnversity  Get ready for the next step. Tilburguniversity.edu/iqonic IQON I C

« What is your strategy in proving this?



CCS MODEL TOOLS STEPS
Product —

Expert
Capstone EMBA 2017 — 2019
Structure

studies

An innovative solution for needle fear: A start-up feasibility study Lean start-up cycle
studies

Is there USP?

and business plan

Market Validation
willingness /

?
topays \ Quantitative
studies
Key Means
capabilities? analysis

key
resources?

Coherence Resource

Size market? Quantitative
. studies

Bottom up
e Market share
calculation

Market share
needed?

Talking to the
IP Protection parties who
may have IP

Attractive
L Competition
Grow
potential
Rare
it

Cindy van Goor capabilities

Sustaina C titi First mover,
ompetitive Competitive : 2
e |€3rNINg curve,
ness advantage
or network

bility

Ronnie Hahné

. .. PAsEs BMC
Elisabeth Huis in ‘t Veld

Impact on
healthcare

Impact on Qua tive
individuals studies

mamm  quantitative




>60%
kids

20% — 40%

adults







Loss of efficiency

* Venipuncture takes 12 minutes longer
» Or fail altogether (adults: 13% / kids: 21%)
 For 1 in 3, appointments and treatment plans take

longer

Costs?
> €50.000 per 100.000 venipunctures




THE MARKET?




Alternative solutions

2 O

Effectief

Videobrillen

Beta- & VR?

blokkers!

Lacggas

Kostbaar / Betaalbaar /

Therapie®

Prikkamers
> Oefeningen
(spierspanning,

meditatie) 7

Niet schaalbaar Schaalbaar

Afleiding,
extra aandacht®

Ineffectief



Key Partners 69

Sanquin (de Dutch blood bank)

- 330.000 donors, +200 locations

- Well connected to hospitals

- Marketing and communication
channels

Tilburg University
- |T-infrastructure

- Research facilities

- In-house expertise data-
science, Al

- Support through start-up
incubator

Potential future partners:

» Applgame developer for
profotype and product
development.

» Existing IT solution providers to
identified customer segments,
to distribute our product.

» Existing health app providers,
to integrate our product as an
additional service within their
solution.

Key Activities

1. Research.

2. (Further) develop and
improve the algorithm and
database.

3. MVP/Product development
(game & interface)

Sales.

Support & customer service.
Marketing & communication
Training

ICT maintenance

Key Resources 4H

1.Team with adequate balance in
expertise: affective neuroscience,
psychophysiology, blood bank,
artificial intelligence, business (MBA).

2.Unique algorithm, with large data-set
from VEMI research (hard to imitate).

3.Large international network,
partnerships with blood banks and
hospitals.

4.Business relations in healthcare
sectors

5.Facilities, network and ecosystem
and knowledge of Tilburg University
and Sanquin.

Value Propositions

“Conguer needle fear”
Make needle fear and VWR
manageable.

For blood banks

1.Recruit new plasma donors, lower
costs/need for external plasma
purchases.

2.Retain (new) donors, lowering
costsineed for acquisition.

3. Improved donor profiling, used for
rigk mifigation, personalised
recruitment and retention
sirategies, efc.

For ‘Prikposten”:

* |nterventions on pafients with
needle fear / VVR take less time
(cost reduction).

* Reduced number of medical staff
required for freatment of patient
with needle fear / VVR

* Reduce risk and (potentially)
dangerous incident for healthcare
staff and patients.

For end user with needle fear / VVR

* |mproved quality of life

* Improved healthcare procedures
and outcomes

Customer Relationships '

* Minimise ‘burden’ on healthcare
siaff through suppor, training,
service
Develop API's, through which the
service can be integrated in other
apps and platforms (e.g. 3anquin's
ik geef bloed” app, creating
switching costs)

Develop addiienal functionality and
service, per customer requirements
End user engagement: build
community, report on end-users
historic data

Channels !5

Blood banks

Direct sales, personal approach,
engage with headquarters (1 decision
for 200+ locations in ML)

‘Prikposten’

Focus on 19 largest companies (each
with 75 — 350 locations), direct sales.
Scale through branch organisation
[SAN)

Customer Segments ~ §@

Customer segments for the first
phase, on which the business model
is based:

1.Bleod banks

2.Prikposten’

These segments have the strongest
financial incentive to adopt our
solution (see section 2.2).

Future customer segments
3.Foreign blood banks & ‘Prikposten’
4 Hospitals.

5.Dentist.

6. Fertility clinics

7.GGD's.

g.Clinics for Botox, fillers, etc.
9.Insurance companies

Once the B2B approach has
sufficiently scaled in a country, B2C
might become viable.

End-users can be categorised as:
1. People who are aware of their
needle fear, with intenze VVR

2. People who are aware of their
needle fear, with low VVR

3. People who are unaware of their
needle fear, but who will expenence
VWR

Cost Structure

Salaries

« RED (3 FTE covered until 2022 through research grant).

* Sales & customer relations (entrepreneurs will not require a salary from the start-up in the initial

phase)
*» Service & helpdesk (off-site)
* Training and support (on-site)

|CT-infrastructure; storage, data management {covered by Tilburg University until 2022).
IT distribution costs {costs for App stores, reciprocity costs to IT partner, IT providers, efc.)

App development and maintenance (outsourced or staff).

@ Revenue Streams

In general:

* Subscripfion fees
* Sales revenues related to product development of custom functionality
* Sales revenues related to product integration into existing platforms

8

As the variety in the value propositions (and solufions offered) to each of the identified customer
segments is wide, a viable pricing policy needs to be tested and developed furiher.




AIM of the FAINT study

Develop an artificial intelligence algoritm
Able to predict fear or vasovagal reactions
Based on facial video data

Measured in the waiting room

Veni-beurs voor Lisanne Huis in’t Veld:
angst voor bloed en naalden

Veel mensen vallen flauw bij het zien van naalden of bloed, waardoor ze
medische zorg ontwijken. Hoe kan dat? Lisanne Huis in 't Veld (TSB, Sanquin)
gaat er onderzoek naar doen. Haar voorstel werd vandaag gehonoreerd door
NWO.

Lisanne gaat met behulp van warmtebeeldcamera’s onderzoeken hoe de hersenen

en het lichaam reageren in dergelijke situaties, en een smartphone interventie

ontwikkelen die gebruikt kan worden om de kans op flauwvallen te verlagen.







The study




(VIDEQ) DATA
ANALYSES
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(VIDEO) DATA
ANALYSES
l
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(VIDEQ) DATA
ANALYSES
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e
Results: Digital video data

The best fitting model is a 2D CNN with GRU, pretrained with ResNetl152 on 25 frames

Precision Recall F1 PR-AUC MCC

Self-reported VVR ANN 0.47 0.69 0.56 0.68 0.44
Personality ANN 0.50 0.72 0.59 0.45 0.40
Facial Muscles DT 0.40 0.76 0.52 0.61 0.19
ITI ANN 0.42 0.63 0.50 0.45 0.30

Video (Xception) with 2DCNN  0.66 0.68 0.67 0.73 0.43
LSTM

Video (ResNet152) with  2DCNN  0.86 0.58 0.69 0.81 0.56
Gru




IDEAS

BUILD

Py deney
10T SN s oy

— DATA PRODUCT




STEP 3: BUILD

Build a small MVP

And dare to go out with
it

o O

. 4

L
0..9




| PRODUCT

PROBLEMS...
The MVP was bad.




AINAR.IO







- 81% wants to be given access to AINAR

« /2% would play again

» 67% thinks AINAR would improve their experience
* 57% thinks AINAR would improve their procedure.




Building a team

Cindy dr. Elisabeth Judita ir. Stefan
van Goor Huis in ‘t Veld Rudokaité Nieuwenhuijsen
MBA MBA

Chief Executive Officer Chief Science Officer Chief Technology Officer Chief Operating Officer
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Validate with healthcare Collect more data,
organisations preferably on different
patients, ethnic groups,
etc.

PRODUCT




+ Preventative

+ Gives control to the patient, without requiring
staff intervention

+ Personalized

+ Scalable

i it
\
EEN PRIK VERWIJDERD
VAN ONTLADING



At the level of your solution:

l.e. Imagine your solution takes off

What would the costs be for
development, implementation,
maintenance, growth, use, etc?
For you or for your user/customer.

LEAN CANVAS

“In case your start-up is paying it:
How do you expect to get back
these costs?

“If your customer/user is making
the costs: what do they get back
for making these costs?

.@,.
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TAKE AWAY MESSAGE

V7



Elisabeth
e.m.j.huisintveld@tilburguniversity.edu

Ainar
iInfo@ainar.io
www.ainar.io
06 1070 5868

Health Innovation District
2 J ISR Plesmanlaan 125
A 1066 CX Amsterdam
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