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treatment costs for haematologic cancers in the u.s.

$ BILLION

oral targeted therapy
chemoimmunotherapy

chemoimmunotherapy
oral targeted therapy

CANCER PATIENTS

HAVE A 39% RISK
OF SEVERE COVID-19
PATIENT WITHOUT CANCER 

HAS A RISK OF 8%

COVID-19

6

COVID-19

6



HOSPITAL 
In the oncology center

OUTSIDE
In the street

HOME  
Living room

HOSPITAL
Rehabilitation center

PRENATAL TREATMENT REHABILITATION 

STAKEHOLDERS STAKEHOLDERS STAKEHOLDERSSTAKEHOLDERS STAKEHOLDERS

Pregnant woman with a pale face and bruises, undergoing chemotherapy Patient faints in the street from a combination of exhaustion, dehydration, and 
low blood cell count

Patient is resting at home, she is on a wheelchair
chemotherapy.

Patient is at the rehabilitation center and a therapist is examining her muscle 
status

Provides education of healthy 

life style and raise awareness 

of their family medical history

Responsible for the 

preparing, preserving and 

distribution of medicine

Responsible for the 

preparing, preserving and 

distribution of medicine

Responsible for the 

preparing, preserving and 

distribution of medicine

Provides care relating to

general medical problems

Provides care relating to

oncological problems 

Help patients enhance and 

restore functional abilities 

through physical exercises 

Responsible for the preparing, 

preserving and distribution of 

medicine 

The patient The patient The patient The patientThe family Pharmacy The family The familyGeneral physician Oncologist Rehabilitation Therapist  Pharmacy

3 3 3

HOSPITAL  

Nanotechnology 
enabled 

Exoskeleton  

Webtherapy Kinect based 
rehabilitation apps  

Digital  
Assistant  Environment combined with UVGI 

cleaner machine

1 13 32 2

PAINPOINT PAINPOINTPAINPOINT PAINPOINTPAINPOINT PAINPOINT

Can be created to 
minimize fears and 
anxieties by offering 
a medium whereby 

individuals can practice 
social encounters

A device that improves the 
air quality in the patient’s 
home thus decreases the 

risk of patients getting 
infected

May help to keep data 
of muscle movements 
as well as guidance for 
different rehabilitation 

techniques 

Keep track of patient 
medical history control 

their appointments, 
provides reminders for 

appointments, helps 
patients order medication, 

etc.

Uses microlattices with 
nanoscale features can 

help for the patient 
to maintain posture, 

movements and balancing

Online counseling is used 
to provide pyschological 
support to patients and 

their families

SOLUTION SOLUTIONSOLUTION SOLUTIONSOLUTION SOLUTION
clinical innovation clinical innovationdigitalization digitalization

with movement of 

after surgery and also 

Families suffer from 
depression and can not 

support the patient 
through out the disease 

progress

Patients are not aware 
of the effective 

rehabilition techniques 
and doctors cant follow 

their progress

Patient need assistance 
with their after 

treatment life style

Patients have social 
reintegration issues 

after cancer treatment 
therapies

Leukemia patients have 
compromised immune 
system and are more 
prone to get infected

FOLLOW-UP 

1 2

Biosensor helps doctors 
and nurses to monitor 
the health of patients 
while in hospital and 

after they leave

SOLUTION

Non-invasive 
Patient Monitoring 

Wearables

PAINPOINT

Patient monitoring 
with traditional 

methods takes a lot of 
time and effort

4 4

6 6 7 7 8
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PAINPOINT

FLT3 inhibitors can be used 
inside a target delivery 

nano robot

SOLUTION

Chemotherapy is not enough for 
subtypes like agressive blood cancer 

and mutation of FLT3 and creates 
drug resistance

FLT3 inhibitor 
delivery 

nanorobot 

4 5

Discovering Leukemia Through Patient Eyes: Painpoints and Innovative Solutions

LEUKEMIA

automation automation

PREVENTION 

Gets diagnosed with leukemia and 

receives care services from providers 

Gets diagnosed with leukemia and 

receives care services from providers 

Gets diagnosed with leukemia and 

receives care services from providers 

Gets diagnosed with leukemia and 

receives care services from providers 

Gets diagnosed with leukemia and 

receives care services from providers 

Concerned for her 

wellbeing and the 

child`s. 

Provides care relating to

gynecological medical problems 

for both the patient and the baby

The patient The family Gynecologist

Provides care relating to

oncological  problems

Provide and monitors 

patients’ care, as well as 

health care and wellness 

information

Provides care relating to

general medical problems

Oncologist Nurse General Physician

1 2

PAINPOINT

Microscope that emits blue light 
that penetrates the skin and is 

AI and 
data analytics determines if 

WBCs are below are low

Using nanopore 
sequencing technology 

and reports are sent 
to a specialized  

company/genetic 
expert to get 

feedback

SOLUTION SOLUTION

During the 

chemotherapy results 
in fetal death

Saliva analyzer 
biosensor

Non invasive count of 
white blood cells

PAINPOINT

Chemotherapy during last weeks 
of pregnancy increases the risk for 
bleeding and infection, supportive 

treatments are needed

PAINPOINT

Doctor utilizes IoMT to 
establish non-invasive 

pain management 
plan including exercise, 
music therapy, AR/VR, 

etc.

SOLUTION

Patient has 
sleeping and 

recovering due to pain

IoMT Integrated 
Pain Control

digitalization

PAINPOINT

AI combined with a 
sensor array looks at 

all relevant symptoms 
to more accurately 

diagnose 

SOLUTION

Diagnosis is often 
delayed because 

symptoms are non-

AI Integrated Sensor 
Arrays Streamline 

Diagnosis

5

IMPLEMENTED

PAINPOINT

SOLUTION

Breastfeeding may not be appropriate since 
some medications may be present in the 

breast milk after chemotherapy which could 
harm the child

Personilized infant 
formula machine

Using the enzymes inside noenatal 
saliva appropriate infant formula 
compound will be chosen and the 
machine will prepare the solution

Newly emerged MedTech and 

Biotech companies with innovative 

technologies in healthcare areas 

like IoT,AI and robotics

Needs to ensure public

accessibility of healthcare 

and sets and enforces 

healthcare guidelines

  stniopniap ot snoitulos ecudorP

including haealthcare objects 

or components used

Tech startups Ministery of Health Medical device 

companies

PAINPOINT

Control of musculature and 
movements : the motion and 

force sensors are key drivers of 
the music and light intensity

SOLUTION

Cannot take rest/sleep due 
to pain: leads to frequent 
heavy intake of harmful 

strong pain killers

Non-invasive pain 
killers: Music to 

movement device

digitalization

PAINPOINT

Reminds patients to drink 
water and take medication 

and help establish proper sleep 
patterns. 

SOLUTION

Patient and family are 
unaware of dehydration 
side effects and forget 

medication

Smart watch water 
reminder app

digitalization

1 2

PAINPOINT PAINPOINT PAINPOINT

Muscles are stimulated 
electrically so that they can 
maintain tone while patient 

cannot exercise

Allows health care 
professionals to evaluate, 

diagnose and treat 
patients at a distance 

using telecommunications 
technology

Function as 
blood cells, carrying 

oxygen and carbon dioxide 
molecules through the 

blood cells

SOLUTION SOLUTION SOLUTION

Muscle loss makes it more 
 for patients to 

balance, maintain safety

Patients  suffer from side 
effects, they need constant 

care and counselation 
about new symptoms

Chemotherapy and 
radiation therapy, may 

cause a decrease in red 
blood cells, this condition 

is known as anemia

Myoelectric 
Stimulation

Telemedicine Respirocytes

digitalization digitalization digitalization

PAINPOINT

PAINPOINT
PAINPOINT PAINPOINT

PAINPOINT PAINPOINT

PAINPOINT

PAINPOINT PAINPOINT

An inexpensive HEPA 
 can be 

mounted to the patient´s car 
to improve air quality

Sensors could be used in bed 
to detect patient stress and 

called a loved one to reassure 
her/him.

Separate patients based 
on symptoms, diagnosed 
disease(s) and suspected 

diseases (COVID-19 and/or 
Leukemia)

Kit to carry out a complete 
blood count. Results would be 

uploaded to a platform in order 

see if further tests are needed.

App for viable blood donors: 
they register and medical units 

are assigned to go to their 
locations and get the blood.

Provide separate building to 
give care to COVID-19 patients.

Drone that is controlled 
by the pharmacy delivers 
drug and mixes en route 
so that chemotherapy can 

begin sooner

Help patients meditate and 
distract from their pain 

with haptic technology, real 
natural experience can be 

created

Visualize emergency 
cases and train 

professionals beforehand 
to avoid major medical 

catastrophes 

SOLUTION

SOLUTION
SOLUTION SOLUTION

SOLUTION

SOLUTION

SOLUTION

SOLUTION SOLUTION

Patient has a compromised 
immune system and is 
exposed to diseases in 
the hospital and while 

travelling

Leukemia during pregnancy is 
rare but it exists, most cases are 
AML. When diagnosed in the 1st 

trimester, should be  treated quickly 
and abortion is desirable.

Leukemia patients are at high risk 

prevention strategy is the application 
of SARS CoV-2  diagnostic tests and 

social distancing.

Temporary cessation of 
screening tests and diagnostic 
exams due to COVID-19. The 
number of cancers diagnosed 
patients has been cut in half.

Donors shortage due to self 
isolation, travel restriction 

and fear of virus transmission. 
Conservatives transfusions 

policies.

Leukemia treatment at 
home, specially bone marrow 

transplantation can´t be shifted to 
a patients´ home due to the need 

systems to avoid fungal infections 
during blood count nadir.

High risk of missed or delayed 
diagnosis due to the pandemic 

conditions. Patients with leukemia 
are tested for COVID-19, After a 
negative test, the symptoms are 

considered trivial. 

Patients with movement 
constraints have issues 

with picking up medicine 
from pharmacy etc.  

Patients have mobility 
constraints and can’t 
engage with natural 
environment and feel 

stressed 

Modular Cabin Air 
Filter

Hospital bedrooms 
Optimization

Hematology department Leukemia
Test Kit

Application
Application

Leukemia
Test Kit

Drug Delivery 
Drone

VR Nature in 
Health 

digitalization

digitalization
digitalization digitalization

digitalization

digitalization

digitalization

digitalization digitalization

5

IMPLEMENTED

PAINPOINT

SOLUTION

Doctor cannot 
constantly track the 

health of patient

Biosensors
Wearables

Connected to the cloud enables 
relevant health information 

through and the doctor can use 
this to make care decisions

digitalization

Produce solutions to painpoints  

including haealthcare objects 

or components used

Newly emerged MedTech and 

Biotech companies with innovative 

technologies in healthcare areas like 

IoT,AI and robotics 

Newly emerged MedTech and 

Biotech companies with innovative 

technologies in healthcare areas like 

IoT,AI and robotics 

Medical device 

companies

Tech Startups Tech Startups

Provide and monitors patients’ 

care, as well as health care and 

wellness information

Provide and monitors 

patients’ care, as well as 

health care and wellness 

information

Provide and monitors 

patients’ care, as well as 

health care and wellness 

information

high quality care across all 

patient services 

high quality care across all 

patient services 

Insurance that covers a person’s 

potential incurring medical 

expenses including compulsory 

and private insurance 

Nurse Nurse NurseHospital administration Hospital administration Insurance Companies 

clinical innovation clinical innovation

clinical innovation

clinical innovation

HOME
Bedroom 

SYMPTOMS 

STAKEHOLDERS

Provides care relating to

general medical problems

Provides care relating to

oncological problems 

The patient General physician Oncologist

3 4

Gets diagnosed with leukemia and 

receives care services from providers 

Provides care relating to

general medical problems

Needs to ensure public

accessibility of healthcare and 

sets and enforces healthcare 

guidelines

high quality care across all 

patient services 

Hospital Staff Ministery of Health Hospital administration

PAINPOINT

Make people aware of this 
disease and the symptoms; 
they are targeted to certain 

at-risk groups due to age and 
other risk factors

SOLUTION

Patient dont give much 
importance to usual 

symptoms like headaches, 
bruising,fever, etc.  

 VR Simulation:   
Awareness campaigns

digitalization

PAINPOINT

Color sensor based 
analyzer predicts 

petechiae symptoms in 
early stages

SOLUTION

Patient suffer from tiny red 
spots in the skin (petechiae) 

and progression takes 
time and it is usually 

undermined

Skin color analyzer

1 2

PAINPOINT

PAINPOINT

A smart belt tracks your girth 
and alerts your health care 
provider about change in 
weight or circumference

A database combined 
with pattern recognition 

determines patient’s risk due to 
their genes

SOLUTION

SOLUTION

Unintentional weight loss 
is a symptom that is hard 

to track and many patients 
are slow to realize it

Genetic disorders 
increase a person‘s risk of 

developing Leukemia

 Waistline Analyzer 
Belt

Pattern Recognition 
and Risk factor 

analyzer Software

digitalization

digitalization

PAINPOINT

PAINPOINT

Uses Bluetooth Low Energy to 
communicate with smartphones 

provides electronic health records, 
streamline hospital operations and 

advanced data and analytics

IoMT ,AI and mixed reality glass 
enables paramedics to check 

patients history and vitals and 
connect them with other hospitals

SOLUTION

SOLUTION

Not enough shared 
documents between staff 
and miscommunication 

care

Serious bleeding is a 
symptom miscommunication 

between Paramedics and 
the hospital may result in 

catastrophes

Beacon technology 
based Healtcare 

Management System 

 Mixed  Reality Glasses  

digitalization

5 6

automation

clinical innovation

HOSPITAL  
Registration

DIAGNOSIS 

STAKEHOLDERS

Patient going inside and the hospital is crowded, patient is confused with the 
signs

Assists patients with their 

appointments and provide 

navigation inside the hospital

Provides care relating to

oncological problems 

The patient Receptionist Oncologist

3 4

Gets diagnosed with leukemia and 

receives care services from providers 

Provide immediate diagnosis 

and decisions for patients 

with acute or urgent injuries 

Responsible for the integration 

and maintains of the 

technology infrastructure high quality care across all 

patient services 

Paramedics IT Department Hospital administration

PAINPOINT

Help patients to move more 
easily while maintaining the 

dignity of not having to use a 
wheelchair

SOLUTION

Patient is 
it hard to traverse the 
lengthy hallways of the 

hospitals and clinics  

Improved Moving 
Walkways/3-axis Elevators

digitalization

PAINPOINT

Uses BLE to communicate 
with smartphones in 
close proximity and 

provides indoor maps and 
navigation

SOLUTION

Patient get lost, miss 
appointments, etc. and the 
staff does not have time to 

show them around

Beacon Technology 
based indoor navigation 

system 

1 2

PAINPOINT

Deposit blood sample onto 
a glass microscope slide to 

distinguish,
count, and image cells easily

SOLUTION

Current methods of 
CBC(Complete Blood 

Count) are either takes a 
lot of time or effort and 

not precise

Automated Slide-
Based Technology 

Blood Cell Analyzer 

PAINPOINTPAINPOINT

A device that can focus cells in a 
single stream and performs optical 
assessments 

cells

stem cells based on active 

gene technology

SOLUTIONSOLUTION

Diagnosis of leukemia is 
harder with only a blood 
test. And bone marrow 
test is a painful process 

for patients

tract and 
subcategorize mutated 

cells. When cells mutate they 
create drug resistance

Biochip using Flow 
Cytometry 

Leukemic cells isolator 

5 6

clinical innovation

automation

clinical innovation

clinical innovation

clinical innovation clinical innovation
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113 
painpoints  

85
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

IMPLEMENTED

PAINPOINT

SOLUTION

categorization of the disease  leads to 
delay of treatment

Digital Diagnostic 
Assistant

AI combined with meta-galaxy analysis 
helps doctors better categorize blood 

cancer types and advises them with 
appropriate treatment

clinical innovation

5

IMPLEMENTED

PAINPOINT

SOLUTION

Chemotherapy is not enough for 
subtypes like agressive blood 

cancer and mutation of FLT3 and 
creates drug resistance

SPHINX31 delivery 
nanorobot 

An inhibitor (SPHINX31)  of SRPK1, 
stops  leukemia cells growth, a 

nanorobot  can deliver the inhibitor 
to exact needed locations

clinical innovation

4 5

PAINPOINT

Permit patients to 
experience their own 
(dis)abilities and for 

families give a patient 
point of view to 

promote empathy

SOLUTION

Both patients and their 
families are not aware 
of the progress of this 

disease

VR Educative 
Simulations

digitalization

PAINPOINT

SOLUTION

Rehabilitation professionals 
are not aware of 

emergency procedures

VR Emergency 
Training 

digitalization

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

COVID-19

66 6

PAINPOINTPAINPOINT PAINPOINT

AI algorithm to determine if the 
patient´s health will be at risk if 

the treatment is postponed.

Phone appointments to follow 
patient to check the eventual 
symptoms of a relapse or a 

COVID-19 infection.

SOLUTIONSOLUTION SOLUTION

Rehab services have shut down to 
reduce the virus spread and due to lack 
of human resources. Lack of assistive 

products to  be able to work from 
home using video conference.  

Treatments are postponed during the 
pandemic, patients with AML should 

not stop treatments and have to go and 
to stay at hospitals.

Postponed of follow up visits. 
Patients that had CLL usually do 

follow up visits for many years even if 
there is no signs of illness. Currently, 
most of these visits are postponed.

Hematology department AI Telemedicine to take 
care of the patient

digitalization
digitalization digitalization

COVID-19COVID-19 COVID-19

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




