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Proactively drive innovation to improve human life
Innovation Think Tank
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1. „New insights into the burden and costs of  multiple sclerosis in Europe“ Gisela Kobelt, Alan Thompson, Jenny Berg, Mia Gannedahl and Jennifer Eriksson; the MSCOI Study Group* and the European Multiple Sclerosis  
 Platform Multiple Sclerosis Journal 2017, Vol. 23(8) 1123–1136
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VITAMIN-D DEFICIENCY

DIET

OBESITY IN EARLY LIFE

CIGARETTE SMOKING

2

COMMON AGE RANGE



PRENATAL TREATMENT REHABILITATION 

Environmental and socio-

economic factors of family 

members affect the patient

Provide care relating to general 

medical problems: initiate 

diagnosis and treatment

The patient The family General Practitioner 

FOLLOW-UP 

Multiple Sclerosis Patient Journey: A preview of tomorrow’s personalized careplan

MULTIPLE SCLEROSIS

PREVENTION 

Affected with chronic 

neurodegenerative 

disease

SYMPTOMS DIAGNOSIS 

18

40 
painpoints

60
respective 
solutions

An extensive research-
based analysis from 40+ 
scientific articles and 
journals in combination 
with hospital workflow 
experience allowed 
the identification of 
painpoints and solutions

These solutions were 
proposed based on 
AI, IoMT, AR/VR, 
Biosensors, nanorobotics 
and smart wearable 
technologies

THROUGH THIS CAREPLAN WE 
HIGHLIGHT DATA FROM 

A COLLECTION OF

are connected to 
different stakeholders

18

HOME 
Garden

STAKEHOLDERS

A diabetic woman during her pregnancy practices gardening and uses 
pesticides-based products

Hospital AdministrationThe obstetrician
Physicians who provide 

medical care related to 

pregnancy or childbirth
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PAINPOINT PAINPOINT PAINPOINT

Fetal risk assessment 
test for the fetus

Future mother 
uses this lamp for 

obtaining the same 
effect like the sun 

Future mother uses a 
sensor which enables 

her to control Vitamin D 
levels. The sensor indicates 

lack of Vitamin D and 
sends a warning to the 

obstetrician

SOLUTION SOLUTION SOLUTION
clinical innovation

Lack of Vitamin D 
during pregnancy

Future mothers isn’t  
exposed to the sun 

during her pregnancy

Late initiation of 
prenatal care 

Sensor for 
Monitoring

Lamp which 
provides 

Medical 
device for risk 
assessment of 

MS

clinical innovation

PAINPOINT PAINPOINT PAINPOINT

Data sharing of 
pregnant patients 
whose have been 

diagnosed with the 
disease

High body index mass causes 
decrease in vitamin D44 levels. The 

sensor could be incorporated to 
other wearables currently used by 

the patient

Screening for diabetes 
early in pregnancy, 

using remote diabetic 
retinopathy screening

SOLUTION SOLUTION SOLUTION
digitalization

Diabetes during 
pregnancy

Maternal pre-
pregnancy obesity

Lack of information 
sharing and knowledge

Non-invasive 
retinopathy 
screening

Wearable Sensor to 
detect Vitamin D44 

levels

Sharing health 
data with the 

cloud

54 46

digitalization

and high quality care across 

all patient services

Pharmaceutical 

companies

Research, produce, market 

and distribute drugs as 

medications

clinical innovation

clinical innovation

PUBLIC AREA 
Park

STAKEHOLDERS

Female mid-30s patient running in a sunny park, maintaining a healthy 
lifestyle and increasing the natural intake of vitamin D

Does exercise, maintains a 

healthy lifestyle and diet

Neurologist can check your 

medical history and look for any 

signs of nerve or brain damage.

The patient The neurologist
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PAINPOINT PAINPOINT PAINPOINT

Epilepsy seizures are 
the main symptoms 
in MS. Having such 
a wearable devices 

would help one 
prevent MS in earlier 

stages

A DNA analyzer is a 
supercomputer that checks 
all complementary bases of 
a DNA strand and mark any 

complementary base pair with 

gene. We can thus use this 
technology to scan  DNA and 
prevent MS in any individual

Private testing companies 
specialize in providing 

low cost diagnostic test 
and can handle larger 
mass resulting in lesser 
overcrowd at hospitals

SOLUTION SOLUTION SOLUTION
digitalizationclinical innovation

Insurance prices for MS 
diagnosis is increasing 

exponentially and 
overcrowding hospitals

People are unaware of 
their genetic history and  
do not take preventive 
measurement against 

MS

MS symptoms are 
similar to other 

neurologic disorders

Low cost 
diagnostic tests

DNA Analyser Epilepsy alarm 
watches

Pharmaceutical companies

Involved in the development 

of vitamins and supplements, 

key for preventing MS

Diagnostic Centers 

Diagnostics centers can identify an 

disorder and aware the patient

Tech Startups

can play a major role in preventing

digitalization

PAINPOINT

Vitamin D monitoring sensors can be used 
to make people aware of their vitamin D 
level since MS has a direct relationship 

with vitamin D levels of an individual

SOLUTION

People are unaware of there vitamin 
D levels, and usually have lower 

levels than recommended

People are unaware of there vitamin 
D levels, and usually have lower 

levels than recommended

Vitamin D 
sensing bands

clinical innovation

AT WORK 

STAKEHOLDERS

The patient is experiencing symptoms such as vision problems, fatigue and 
weakness during her normal workday

Receives care services from 

providers

Scheduling appointments and 

handling patients’ documents 

and guidance through the 

hospital departments

Diagnosis and interpreting 

medical images like CT, PET 

and MRI scans 

The patient Receptionist Radiologist

Responsible for the integration 

and maintenance of the 

technology infrastructure and 

patient’s medical history

Specialized in neurology, 

diagnosis and treats the 

disease

IT Department Neurologist

1

PAINPOINT

Beeper robot to guide 
patient within different 

departmentsIndoor Navigator to 
guide patient

Helping the patient to go 
from a department to an 

other

SOLUTION SOLUTION SOLUTION

Patient has to go 
through different 

departments which is 
very tiring, inconvenient 

and patient gets lost

Autonomous 
wheelchair

Indoor 
navigator

Beeper Robot
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PAINPOINT PAINPOINT

MS symptoms are 
sometimes mistaken 
with other disease

Patients are confused 
about the process of 

the tests

Online platform or 
smatphone application 

to solve patient‘s 
confusion regarding 

symptoms

SOLUTION

Android 
Application

Relevent pre-prepared 
videos can be sent to 
patient‘s mobile to be 

prepared

Explaining the tests 
to be performed to the 
patient by displaying 

upcoming  procedures 

SOLUTION SOLUTION

Hololens Online 
database(Patient‘s 

account)

PAINPOINT PAINPOINT

A chatbot for counselling 
and guiding patient for 

suitable counsellors

Having access to the 
patient‘s medical history 

by creating secured 
centralised medical data 

center which can be 
governed and managed by 

suitable authority

SOLUTION SOLUTION

Patient’s medical 
history is not available

Patient doesn’t 
recognize the 

importantance of the 
symptoms at the initial 

stage

Relational 
databases

Medical 
counselling 

Chatbot

54

automation digitalization digitalization

digitalization
digitalization digitalization

digitalization digitalization

HOSPITAL 
Radiology department

STAKEHOLDERS

After a neurological exam, the patient undergoes MRI scanning to examine the 
brain and spinal cord 

Consult with doctors.

Tests and diagnostic 

methods performed

Performs Neurological 

examination and diagnose 

the affected parts

Diagnosis and MR images

The patient Neurologist Radiologist

Take patient history and 

details about physical 

conditions

Manufacture the wearable 

devices for different application 

with innovative technologies

Nurse Tech startups

1

3

2

PAINPOINT PAINPOINT

A robot can go to the 
patient and ask questions 

to patients

A questionnaire to ask 
different questions to 

patient and record their 
answers that can be useful 

for physicians

Doctor can scan the RFID 
card containing patient 
history and all medical 

details

SOLUTION SOLUTION SOLUTION
digitalization

Lack of medical 
history or unknown 
family history and 
unknown parallel 

diseases

The accuracy of 
questionnaires related 
to physical conditions 

depends on the patient’s 
answers

RFID card & 
Reader

Microphone & 
Speaker 

Interactive 
Robot

4

PAINPOINT

Continuously monitor 
patient and if any 

discomfort is detected, 
and sends alarm to the 

operator

Patient can give one word 
commands if he feels 

uncomfortable and inform 
the radiologist about it

SOLUTION SOLUTION
digitalization

Patient does not feel 
comfortable during 

MRI scan due to 
conditions

Microphone Patient 
Monitoring 

sensor array

clinical innovation

digitalization digitalization

PAINPOINT

Self diagnosis 
system based on a 

database of collected 
diagnosis

Capture the 
movements during 

test and analyze it later 

SOLUTION SOLUTION

3D Camera AI alorithm 
integrated with 

camera data

digitalization digitalization

Sometimes during neurological 
analysis doctor may miss some 

movement analysis due to 
patient’s condition

HOSPITAL  
Neurology department

STAKEHOLDERS

Doctor giving PRP (platelet-rich plasma) injection therapy in order to speed 

immunity.

Receives treatment and 

therapies from the specialists

For taking care of plasma 

matching and blood tests

Decides which organs or 

body areas are affected due 

to attacks

The patient Pathologist Neurologist

Take care of patient’s database 

to make it useful if plasma 

replacement is required

To manufacture the wearable 

devices for different application 

with innovative technologies

IT Departments Tech startups

PAINPOINT

To continuously monitor 

and send the alert if 
attention required

SOLUTION

Side effects of 
Corticosteroids are 

insomnia and mood 
swings

Edemeter 
Wearable 

54

PAINPOINT

During treatment, patient’s 
immunity is very low that 
there are high chances of 

infection

1 2

PAINPOINT PAINPOINT

Track the limb 
movements using gait 

analysis
Place some sensor in 

patient body to monitor 
the patient over a week to 

any disability is there and 

Use a data base to 
identify the other 

patient who can donate 
plasma and 
proper treatment 

SOLUTION SOLUTION SOLUTION
digitalization

Plasma exchange is very 
effective treatment but 

can only be used for 
severe cases that don´t 

respond to steroids

At the time of attack 
 of any 

proper treatment is 

NFC & Database 
Storage

Wearable 
biosensors 

arrays 

Gait and 
balance tracker

clinical innovation

3

Different attacks and treatment side 
effects cause decrement in White 

blood cells and leads to low level of 
immunity

digitalization

digitalization

PAINPOINT

To 
epidemics and send 

alerts if any detected

To monitor white 
blood cell counts at 

SOLUTION SOLUTION

BioMEMS on 
Bracelets or Rings

Wearable White 
cell counter

HOSPITAL
Neurology department

STAKEHOLDERS

Physical therapists monitor the mobility of the MS patient and helps regain 
mobility during and after a relapse. 

Help patients enhance and 

restore functional abilities 

through physical exercises

Improving a patient’s ability 

to perform movement

Rehabilitation 

Therapist

Physiotherapist

Helps patients understand 

the thoughts and feelings 

and thought processes

Cognitive therapist

To manufacture different 

devices that can be use in 

rehabilitation

Tech startups

Motion Wearable 
Devices

Soft-Suit system 
for lower limb 

support

Cloud data 
storage
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PAINPOINT PAINPOINT PAINPOINT

Therapist have 
different data and 
measurements. By 

using cloud storage 
this can be easily 

transfer to patient’s 

ReWalk exoskeleton:  
wearable brace support 
with a computer-based 

control system, and motion 
sensors. 

Devices that record 
user interactions and 

collect continuous 
high-density data 
related to range of 

movement and walking 
speed

SOLUTION SOLUTION SOLUTION
digitalization

The prevalence of 
walking impairment in 

patients

Muscle tightness or 
spasticity can interfere 
with gait and mobility

A lot of data is 
generated by different 
therapists and can be 

4

4

IMPLEMENTED

SOLUTION

Sensor 
(gait tracker)

Small, wearable sensor could 
capture limb dysfunction 

and subtle MS progression

clinical innovation

recovery of patients

digitalization digitalization

clinical innovationclinical innovation

A nano-chip monitor the 
recovery inside the body 
and degrade it by itself 

after the recovery

SOLUTION

Implant 
biodegradable 

nano-chip

clinical innovation

Health tracker

Health tracker can 
be useful to monitor 

patient’s health after the 
treatment

SOLUTION
digitalization

PAINPOINT

IMPLEMENTED

SOLUTION

Voice recognition sensor

Sensor module where the patient can say 
certain commands (infection, pain, double 

vision, fatigue, non-movement) that are 
logged into a symptoms tracker

digitalization

PAINPOINT

recovery of patients

Motion sensors  Relational 
databases

HOME  
Living room

STAKEHOLDERS

Patient has an independent lifestyle at home and continues to track the 
disease progression with support from neurologist and therapist

1 2

PAINPOINT PAINPOINT

Store patients’ history 
in accessible databases 
and keep track of the 

progression of the 
condition

Motion sensors embedded 
in smartphones and 

wearable devices (MWD) 
to measure free-living 
walking behavior, to 

evaluate falls, fatigue, 
sedentary lifestyle, 

exercise, and quality of 
sleep in everyday life task. 

SOLUTION SOLUTION
clinical innovationdigitalization

Receives rehabilitation and 

attends appointments to 

track the progression of the 

disease

Keeping track of the state 

of the patient, his disease 

progression through CT and 

MRI scans

The patient Radiologist

Continual and real 
time monitoring of the 

patient

Treatment is limited 
because the costs are 
not  covered by health 

insurances

Help patients enhance and 

restore functional abilities 

through physical exercises

Rehabilitation therapist

Improve the patient’s quality of life 

by providing relief from symptoms, 

pain and stress

Provides necessary drugs 

to slower the disease 

progression

Paliative care and hospice center Pharmacy

PAINPOINT

Sensors places at 
different body places 

and monitor if patient 
is doing exercise 
properly or not

Exoskeletons to 
personalize physical 

exercise according to each 
patient‘s need

SOLUTION SOLUTION
digitalization digitalization

Patients need 
assistance with 

the exercises and 
physical activities

Exoskeleton Motion Sensor 
Array

clinical innovation

3 4

PAINPOINT

The patient’s relapse 
symptoms are life-

threatening 

PAINPOINT

90% of untreated MS 
patient cases turn into 
Secondary progressive 

MS (SPMS) cases 

5

Hololens
Virtual interactive 

education with 
HoloLens to make 

the patient aware of 
the severity of the 

disease

SOLUTION

PAINPOINTPAINPOINT

IMPLEMENTED

SOLUTION

Photoelectric 
Sensor Bands

Photoelectric sensors can be used 
to monitor an individuals time in 

sunlight, and app can calculate and 
advise if the individual was in sunlight 

for light amount of time

5

People are unaware of there vitamin 
D levels, and usually have lower 

levels than recommended

clinical innovation digitalization

Real-Time Data Acquisition 
System for Monitoring Sensor 

Data
Real-time monitoring of the patient state

SOLUTION
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PAINPOINT
PAINPOINT

PAINPOINT PAINPOINT
PAINPOINT PAINPOINTPAINPOINT

Pregnant women should take vitamin D 
supplements or exposure to sunlight to 

reduce chances of MS in newborns

Telecommunication with a doctor to 
create a tailored careplan

Get medicine that inhibits the symptoms 
of MS to avoid relapses

Before starting on DMT, MS patients 
discuss their best choice therapy.

Provide a service where blood samples 
can be taken from the patient‘s home

Other methods besides DMTs should 
be considered in order to not reduce 

Use other primary methods to diagnose 
MS (neurological exams) followed by 
an MRI after a negative COVID test do 

neurological exams not have even higher 
risk for infections because they are 

invasive?

SOLUTION
SOLUTION

SOLUTION SOLUTION
SOLUTION SOLUTIONSOLUTION

digitalization
digitalization

digitalization digitalization
digitalization digitalizationdigitalization

Due to lockdowns, sunlight 
exposure is reduced, and as 
a result, vitamin D levels are 

lower, leading to MS

Due to COVID-19, there is a 
lack of intensive beds and 

ability for tests in hospitals for 
early detection of MS

Symptoms of COVID-19 
can induce relapses in MS 

symptoms

Immunosuppressants will 
make the patient more 

susceptible to contracting 
COVID-19.

Blood test monitoring 

patient and hospital

The main treatment of MS 
(Immunosuppressants and 

DMTs) increase the likelihood 
of contracting COVID

MS can be detected with an MRI 

during the COVID pandemic due 
to maintenance prodecudes

Vitamins
Telecommunication

Medicines Therapy
Service ServiceMedicines

COVID-19
COVID-19

COVID-19 COVID-19
COVID-19 COVID-19COVID-19

We thank our numerous ITT team members, alumni and collaboration 
partners worldwide for their contribution to the pathways.




