
a novel approach to bio-interfaces in 
which the body surface is rendered an 
interactive display. Traditional tattoo 

inks are replaced with biosensors whose 
colors change in response to variations 

in the interstitial fluid

creates a direct access to the 
compartments in the body and reflects 
inner metabolic processes in a shape of 

a tattoo. It could be used for 
applications in continuously monitoring 
such as medical diagnostics, quantified 

self, and data encoding in the body

use emerging neurotechnology to 
modify their mental activity

the right to refuse to use it in situations 
such as an employer requiring workers 
to take advantage of devices that would 

improve their performance.

hoovering up huge amounts of our 
behavioral data in their efforts to divine 
our innermost desires and sell us stuff. 
Brain data could let them bypass this 

guesswork and precisely tailor our 
online experiences in pursuit of their 

goals

protect people from third parties 
accessing data about their mental 

activity collected by a neurotechnology 
device without their consent.

a microphone to figure out when you’re 
eating, and researchers hope the 

technology could help provide data on 
diet and eating disorders

diabetics need to monitor their glucose 
levels by piercing the skin, 3 to 10 times 

per day. With Dermal Abyss, we 
imagine the future where the painful 

procedure is replaced with a tattoo, of 
which the color from pink to purple 

based on the glucose levels. Thus, the 
user could monitor the color changes 

and the need of insulinallowing the state to access the thoughts 
of criminals and terrorists could have 
obvious benefits for society. But the 

researchers suggest this could erode the 
already well-established right not to 

incriminate oneself

a threat to the last bastion of privacy, 
our innermost thoughts, and have 

suggested tweaks to our fundamental 
human rights to protect that privacy

wirelessly connected to a smartphone 
equipped with an app that guides the 

user through diagnostic tests.

This data is synthesized by an artificial 
intelligence engine, and DxtER comes 
up with a diagnosis it claims is both 

quick and accurate.

shortage of doctors that currently 
exists—especially in remote and rural 
areas—is likely to worsen in the future

include a way for consumers to input 
basic health information, be accessible 

remotely via the internet, and be 
compatible with any smartphone or 

tablet.

allow us to be measured all the time, so 
we’ll immediately see if we’re better, if 

the treatment is working, and if the 
medication needs to be changed. It will 
no longer be ‘Take this pill and call me 

in the morning.’

able to diagnose 10 core health 
conditions, including anemia, diabetes, 

and pneumonia; a choice of three 
elective health conditions in a list that 
includes hypertension, melanoma, and 

shingles; and all five of the required 
vital signs

transform health care to be more 
intelligent, safe, efficient, and 

cost-effective.

reducing costs in health care

machine-learning solutions demonstrate 
high potential for ancillary and support 

services in health care

difficulty in interpreting results and 
describing to clinician users how 

algorithms arrive at particular outcomes

you can get help with your high 
cholesterol, a pap smear, and a vaccine 

for an upcoming overseas trip—with 
data gathered both at the office and, via 

wearable gadgets and Forward’s 
smartphone app, at home

shows lab test results and lets you 
message its medical staff

inserted two fingers into side-by-side 
sensors so it could compute things like 
my height, weight, temperature, pulse, 
and blood oxygen level. This data is 
sent on to Forward’s software so your 

doctor can see it, and to the smartphone 
app, too.

built-in pharmacy; the first round of any 
drugs your Forward doctor prescribes is 

free. And blood tests that can be 
performed and quickly analyzed on site 
are included, too, as are any wearable 
gadgets the doc wants to send home 
with you. It does not accept health 

insurance

Where we are better off not knowing. 
As long as neither the applicant nor the 

insurer is aware of any genetic 
abnormalities, there can be no 

discrimination based on the knowledge 
of pre-existing genetic information.

There are, already, companies using 
genetic information as part of the 

screening process for job applicants. 
And most countries do not have yet in 
place comprehensive regulations or 

rules to prevent institutions to use such 
information or ensure the secure usage 

of such information

prohibits employers from using genetic 
information for hiring or compensation 

purposes. It also prevents insurance 
companies from using genetic 

information when underwriting health 
insurance. This does not, however, 

apply to life, disability or long-term care 
insurance. Nor does it apply to banks 

that may wish to know genetic 
information before approving mortgages 

or loans

creating a system in which many people 
become uninsurable or afraid to 

undergo genetic testing?

When talking about life insurance, it’s 
going to be difficult to ignore genomic 
data. Your DNA is your medical future. 
It’s predictive of what’s likely to afflict 
or kill you. Peter Diamandis. Promising 

means to identify health risks

They’re then fed into a deep learning 
system, where the software learns to 

differentiate between categories, 
progressively improving its ability to 

recognize symptoms and make accurate 
diagnoses

growing effort to pair a widely-available 
technology—smartphones—with 

artificial intelligence to make previously 
expensive, complex healthcare 
processes simpler, cheaper, and 

accessible to anyone

access to 100,000 high-quality, 
annotated, anonymized cervical 
images. The images get tagged as 

belonging to categories like healthy 
tissue, benign inflammation, 

precancerous lesions, or suspected 
cancer

who holds this information, can use it to 
limit your freedom

they want their eployee to be always 
healthy.

They discuss about if is right or not that 
people can access online to their 

genetic profile and to a DNA test. When 
this discussion will not be over yet, we 
will already have the device to directly 

read our DNA at home.

The most promising area is the 
pharmaceutics because a new 

generation of genetic grugs is raising

The emplyee could sue the company, 
but the genetic discrimination is very 

difficult to be proved in a court

The Artficial Intelligence can accelerate 
the reponse of a genetist helping 

him/her to find correispondences in the 
scientific literature, written in human 
language, about the anomalies of the 

person on study

The aim is to defeat illness that we 
considered as incurable and save 

millions of lives.

it sequences the genome and at the 
same time, it collects a series of 

physiological parameters 24/7 in the 
dailylife of a person. The blood 

pressure, the temperature, the presence 
of determinated molecules in the blood 
and so on, to create a huge database.

If meds are no more for the mass, but 
personalized, how much their price will 

rise?

And among the tests required by 
insurance companies, thanks to the new 
law, there will be also the DNA test to 
establish to which illness the emplyee 

will be predisposed

an insurance company could know that 
you have high probability to have a 

certain ill, for sure they will offer you an 
insurance policy with different terms 

compared to the standard one

Alexa, how's my cholesterol? - I want to 
remind you that you have a genetic 

predisposition for high cholesterol. Do 
you want me to book a restaurant that 
serves low calories food? No Alexa, 

thanks

a genetic predisposition to a illness that 
is very expencive to cure, he/she could 

fire him/her.

what computers can’t do is 
communicate with people,  - she says - 

People describe symptoms in very 
different ways depending on their 

personalities.

We’ll never have enough doctors to 
monitor each and every person’s health 
in this level of detail, or have the ability 

to analyze mountains of data in 
seconds,

The platform can bring this to your 
attention and suggest the best course of 

action to fight the illness before it 
surfaces. The app will also remind 

patients to take their medication, and 
follow up to find out how they’re 

feeling.

risks of using artificial intelligence to 
offer medical advice abound. Either it 

will be too sensitive and result in 
increased attendance at the doctor’s, in 
which case there isn’t much point to it, 

-  says Aitchison - or it won’t be 
sensitive enough and will result in 

missed serious diagnoses.

IBM’s Watson computer, which is 
currently in use by oncologists at 
Memorial Sloan-Kettering Cancer 

Center in New York. IBM’s software 
draws from 600,000 medical evidence 
reports, 1.5 million patient records and 
clinical trials, and two million pages of 

text from medical journals to help 
doctors develop treatment plans tailored 

to patients’ individual symptoms, 
genetics, and histories

Doctors will be able to view the app’s 
findings via a medical portal and 

provide consultations by text, phone, or 
video chat.

analyze hundreds of millions of 
combinations of symptoms in real time, 

Parsa says, taking into account 
individualized information on the 
patient’s genetics, environment, 

behavior, and biology

an app later this year that will listen to 
your symptoms and provide medical 

advice

alerts about any areas that are red or 
amber, in traffic-light terms, and 

formulates personalized health plans to 
keep patients in the green, where they 

are at peak health misdiagnosis, according to a 2012 Johns 
Hopkins study. British entrepreneur Ali 
Parsa believes that artificial intelligence 
can help doctors avoid these mistakes

AI diagnosis is less risky than diagnosis 
by humans. Machines are able to recall 

every known disease perfectly when 
examining symptoms, - he says. - And 
unlike human doctors, they don’t have 

confirmation bias

there is always going to be an element 
of randomness to how well AI will be 

able to pinpoint individual human 
mortality

the machine was faster and better at 
assessing risk of pulmonary 

hypertension—about 73 percent versus 
60 percent

The goal is to see if better predictions 
can guide treatment to help people to 

live longer

one of the obvious benefits of using AI 
in precision medicine is to identify 
health risks earlier and potentially 

intervene

Do we really want to know when we’re 
going to die? According to at least one 
paper published in Psychology Review 

earlier this year, the answer is a 
resounding ‘no.’ Nearly nine out of 10 

people in Germany and Spain who 
were quizzed about whether they 

would want to know about their future, 
including death, said they would prefer 

to remain ignorant

applying artificial intelligence, 
particularly machine learning and 
computer vision, to predict when 

someone may die. The ultimate goal is 
to treat or even prevent chronic diseases 

and other illnesses

The memory of a machine is also far 
better because it simply does not forget 

anything. In this way there is 
opportunity to connect dots that a 
human would not have thought of 

because they forgot part of the facts

the conversation algorithm that uses 
natural language processing to 

understand what the user is actually 
talking about

The accuracy of the emotion algorithms 
has gone up a lot, and also the accuracy 

of the conversation algorithm, which 
understands the meaning behind what 

people say

range of personalized mental health 
services

quality mental healthcare to anyone, 
regardless of income or location

psychologists can take care of parts of 
the treatment and ensure to stand-by 

whenever additional human 
intervention is required. not only in the 

case of an emergency but also when 
Tess does not manage to figure out how 
to make the person feel better about a 

certain difficult situation

no waiting lists to get to talk to Tess
keeps track of how the user has been 

feeling and if there is a certain 
downward trend

I was blown away by how natural the 
conversation felt. In fact, a few minutes 
into the conversation I kept forgetting 
that the person on the other side of the 
conversation was actually a computer.

from a clinical standpoint, it is a huge 
advantage that Tess is always consistent 

and provides the same high quality 
work. She never has a bad day, or is 

tired from a long day of work

communicate with Tess through existing 
channels like SMS, Facebook 

messenger, and many internet browsers

adapts herself to each person to ensure 
there will always be a match between 

Tess and the patient

speaking with a machine takes away a 
feeling of judgment or social stigma.

artificial intelligence could bring quality 
and affordable mental health support to 

anyone with an internet connection

The novel use of AR, AI, devices and 
wearables are enabling easy use of 

devices and wearables by individuals, 
employees and families to measure vital 

signs anywhere and remotely and 
securely send data to the healthcare 

provider

some enlightened like Elon Musk do not 
dream of electric sheep, they dream 

building human-computer hybrids. Elon 
Musk's Neuralink company goal is to 

explore technology that can make direct 
connections between a human brain 
and a computer. Mr. Musk floated the 
idea that humans will need a boost of 

computer-assisted artificial intelligence 
to remain competitive as our machines 

get smarter

If we do not act, we risk creating 
psychopath and sociopath augmented 

people?

But BYOD also had a darker side. On 
one hand for enterprises, it threatened 

IT security and put a company's 
sensitive business systems at risk, and 
on the other threatened employee’s 

satisfaction and happiness

it could also lead to a consumer 
wearable, such as one aimed at dieting 

or simply tracking eating in general. 
Halter can envision such a device 

working with your phone to send you a 
mid-snack message like: Are you sure 

you want to keep eating all of this?

figure out things like when we eat and 
for how long without relying on people 
to keep their own records (something 

that can be far from accurate).

capture sounds of mouth-related 
activities that are then analyzed to 
pinpoint when the wearer is eating

Auracle could be helpful in the near 
future for other researchers and doctors 
who want to study behaviors such as 

dieting or eating disorders
An increasing number of people are 
voluntarily contributing the data they 

generate to improve public spaces

A combination of technologies at the 
edge of IoT allows human workers are 

getting predictive maintenance 
notifications and alerts for better 
operations in manufacturing. The 

convergence of machine sensors, big 
data, and artificial intelligence tied to 

AR Smart Glasses will create augmented 
workers needed for this next industrial 

revolution

healthcare providers have access to this 
consolidated view of our health they 
will be able to identify early signs of 
health risks and preemptively take 

measures to address the issues. This 
capability can significantly lower the 

cost of healthcare for organizations and 
governments

first filter to hire or fire employees who 
decided to accept or refuse the BYOD 

company policy, and the fact of 
bringing our devices was the first step in 

being cyber humans

regular, everyday citizens empowered 
by a new generation of connected 

technologies that makes it easier than 
ever to contribute their data for the 
public good. Citizen sensor data is 

being used for many purposes including 
to improve public infrastructure, 

enhance public services, and increase 
public safety. Local government leaders 
look to the ever-increasing number of 

citizen sensors to augment their 
capacity to use data to make better 

decisions

improved your work-life balance 
because you used your own device to 
continue working after you leave your 
office?. There are so many things that 

improve productivity and increase 
innovation, how enterprises can ensure 

that it was because you BYOD?

The most connected human on the 
planet wired up to 700 sensors. Chris 
Dancy from Denver uses a range of 

sensors, devices, services and 
applications to give him real-time data 

about his body.

Technologies such as wearable 
technology, Internet of Things, 

Augmented Reality, Virtual Reality and 
Artificial Intelligence are becoming core 
ingredients of training and preparation 

for competition

available 24/7 and for as long as you 
want—you don’t pay by the hour.

AI can be useful today to actually help 
people and give people access to 

services they were not able to afford 
before

If we can quantify the changes earlier, 
not only can we identify disease while 
we can intervene more effectively, but 

we might also be able to detect 
treatment response much sooner. - That 

could lead to faster and cheaper 
treatments, he adds. - If we could cut a 
year or two off the time it takes to take a 
treatment from lab to patient, that could 

speed up progress in this area 
substantially.

Doctors are very reluctant to answer 
those kinds of questions, partly because, 
you know, you don’t want to be wrong 
about something so important. But also 

partly because there’s a sense that 
patients don’t want to know

The combination of image-based and 
location-based features resulted in the 

best accuracy, they reported. One of the 
directions that we are working on is to 

have the camera give the user 
information about [whether or not a 

particular location is] dangerous, with 
some score attached to it

simulate cardiac function. AI algorithms 
then went to work to learn what 
features would serve as the best 

predictors. The system relied on MRIs, 
blood tests, and other data for its 

analyses

report the symptoms of their illness to 
the app, which will check them against 

a database of diseases using speech 
recognition

offering patients advice on sick care, it 
will be able to constantly monitor 
information on the kidneys, liver, 

bones, cholesterol levels, and more, 
along with data collected from 

wearable devices that monitor sleep 
patterns and heart rate

The only way to truly democratize 
health care and to solve the 

supply-and-demand issues so many 
health services face is to utilize artificial 

intelligence, not only to help doctors 
meet primary-care needs but to 

transform the way we think about 
health care and switch to a model that’s 

preventative as well as curative.

the app will also be able to predict 
illnesses before they occur.

If I am predisposed to have high 
cholesterol, instead of the ad of a snack, 

I will receive the ad about a low fat 
food because I will be more 

sensibilized.

If an employer finds out that one of 
his/her eployee has a genetic 

predisposition to a illness that is very 
expencive to cure, he/she could fire 

him/her

app that uses artificial intelligence and 
an add-on device to diagnose cervical 

cancer

analyze and store that picture. Women 
who are determined to have cancerous 
or pre-cancerous symptoms can then be 

treated on site.

shift from being reactive to being 
proactive and the gap in quality of care 

for rich and poor will significantly 
narrow.

monitor the app’s progress by 
comparing the diagnoses it makes to 

diagnoses made by medical experts and 
lab tests (the traditional way)

Using the latest in deep learning, 
they’re building a program that will 

teach itself to recognize and diagnose 
the disease

This differential is mostly due to the 
unequal access women in various parts 

of the world have to high-quality 
healthcare. They want to use mobile 
technology to bring quality care and 
diagnostics to parts of the world that 

lack doctors and medical infrastructure

As genome sequencing is made 
available to everyone and the insights 

from the data is used to forecast, 
pre-empt and prevent health risks, what 

does all this mean for insurance 
customers and insurers alike?

addressing potential health risks and 
avoiding those all together. But 

leveraging such source of insight may 
also bring genetic discrimination

Genetic screening data could be 
misused, by those people who might 
gain benefits on the expense of those 

whose genetic screening results 
revealed that they are under risk of 

some diseases

gaining access to an enormous volume 
and variety of data sets—individually 
and collectively—that can be used to 
evaluate health risk. While we attempt 

to use that data to improve people’s 
health and longevity, we will need to 

figure out a fair way to spread insurance 
risks across health groups where more 

genetic information is available

The more genetic information we 
acquire, the greater ability we have to 
prevent or minimise longterm illnesses 
and live healthier lives. Insurers also 

benefit by being able to more 
accurately pool client premiums. And 

researchers can develop new medicines 
and treatments based on improved 

genetic information

see genome sequencing for nearly 
everything, including unborn and 

newborn child. This gives us the ability 
to spot gene mutations that could lead 

to future illnesses and medical 
conditions

Today any human genome can be 
sequenced for $1,500 in 15 minutes.

give you a wireless blood pressure cuff 
to use, and the app will occasionally 

ping you to remind you to take a 
reading. You can message Forward 
doctors through the app, and even 

connect your activity tracker to it so the 
data it gathers is punted to your doctor 

as well

change how patients approach going to 
the doctor. Most people just make an 

appointment when they’re sick or have 
a weird rash. But while you may see a 

doctor once or twice a year, “your body 
hasn’t stopped caring about its health in 

between,

She placed a wireless stethoscope on 
my chest, and the rhythm of my heart 
beating popped up on the screen in 

front of us

large touch screen on one wall that 
doctors use to go over patients’ 

information

To really impact health on a population 
level, we have to figure out how to 

engage people who are harder to reach

software will monitor you over time to 
let you know if anything strange 

appears to be going on and help your 
doctor come up with the best way to 

treat you

deploy machinelearning solutions to 
improve safety, quality, and patient 

outcomes

deep learning algorithms to accurately 
quantify blood flow in 15 seconds, 

enabling clinicians to focus on 
higher-order cognitive tasks in caring 

for the patient

go through a patient’s entire medical 
history in the EHR, instantly looking for 

hundreds to thousands of different 
crucial facts

reduce more routine, time-consuming, 
and resource-intensive tasks, allowing 
freed-up personnel to be redeployed to 

support higher-end work

make the best diagnosis, treatment, and 
care decisions

Machine-learning systems infer patterns, 
relationships, and rules directly from 

large volumes of data in ways that can 
far exceed human cognitive capacities

healthcare was continuous and 
proactive, focusing more on preventing 
illness in the first place rather than on 
treating it once it’s already manifested?

democratizing healthcare, essentially 
making reliable, home-based 

diagnostics available to anyone, 
anywhere in the world

set of non-invasive sensors to check 
vital signs, body chemistry and 

biological functions, and pulls data 
from clinical emergency medicine

keep patients healthier while also 
easing the burden on healthcare 

professionals

The Tricorder scanned patients at a 
distance, and it provided universal 

diagnosis instead of covering a select 
handful of conditions.

smartphone-based device that pairs 
diagnostic algorithms with analytical 

methodology. The three-module system 
includes a Smart Vital-Sense Monitor, 

Smart Blood-Urine Test Kit, and a Smart 
Scope Module

emerging ability to not just record 
mental activity, but directly influence it. 
It protects against people hacking brain 
implants to hijack or interfere with their 

mental processes or erase memories

attempts to alter someone’s personality 
or identity, either through similar brain 

hacking approaches or more subtle 
ones like neuromarketing, which can 
involve companies using insights from 

neuroscience to try and alter 
unconscious behavior and attitudes in 

consumers.
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