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Mission

Enable Patient -centered

Medical Experience (MX)

through digital

transformation

Achieve Patient -centered Health
Care Brought about by Digital
Transformation in the
Pharmaceutical Business

Business transformation based on  digital technology
is now progressing on a global scale in all industries.
As shown by Amazon.com in the retail business, the
customer journey will be reconstructed into a more
personal and seamless process by the progress made
in business DX (Digital Transformation is equivalent
to structural transformation ).

This digital wave is sweeping the medical and
healthcare industry, and not only medical institutions,
but also government and private companies are
working together to achieve patient ~ -centered
healthcare. Recently, the accumulation of personal
data such as vital and lifelog data including genome
data which is considered to be the ultimate in
personal information is progressing throughout
academia, medical institutions, and private company
sectors. The creation of an integrated patient -
centered healthcare service that spans the areas of
prevention, treatment, and prognosis is now
becoming possible in the not -too-distant future by
accelerating the distribution and analysis of these
data across all stakeholders in the healthcare
ecosystem.

Considering the kaleidoscopic structural
transformation of the medical industry and the
evolution in digital technologies, NTT DATA believes

this concept as the innovation of medical
experience in patient -centered healthcare
(-Medical Experi.ence = MX©°)

The collaboration among academia, medical
institutions and medical administration, and private
sector companies including pharmaceutical
companies is considered essential since more than
anyone else, pharmaceutical companies are
increasingly attracting considerable attention from
various stakeholders as powerful private companies
that will drive life science. Pharmaceutical companies
are increasingly expected to hereafter play a role in
innovative new drug development driving
personalized medicine and creating a comprehensive
healthcare service that is inseparable from the
patient journey from prevention through prognosis.

On the other hand, the environment enveloping
pharmaceutical companies is becoming more severe,
due toincreasing difficulties in drug development.
NTT DATA understands that digital technology is
once again attracting attention as a key factor in

resolving these issues.

NTT DATA helps organizations to transform their MX
(medical experience) by  supporting the digitization of

that “a change in medicalt ex pheenirebysness iegm of phyrmacqutica] t
centered healthcare by medi c&impapigs;acceleratiggirugdevelepment speed and

goal and important role for players involved in future
medical and healthcare industries, and we advocate

expanding the domain of service creation in the
healthcare field at the same time.
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Digital Transformation Is a
Lifeline For Pharmaceutical
/ N Companies In an Increasingly
Severe Business Environment

Changes in profit structure in pharmaceutical companies

The business environment facing pharmaceutical companies is becoming more severe year by year.
This turbulent environment also makes it difficult to generate corporate profitability due in part to a

drop in the success ratio for new drug development. T he intractable and rare diseases for which there

is no effective medical treatment still remain as “unmet
medical treatment is increasingly difficult due to the lower new drug success ratio.

According to areport *1 by the Japan Pharmaceutical Manufacturers Association, the probability that a

newly discovered drug compound will be launched as a new drug is only about one in 30,000

(0.003 %), even after many years of research and development.

*1 Japan Phar maceuti cal Manufacturers Association “Submit

Conf er ehttps:#www.kantei.go.jp/jp/singi/kenkouiryou/iyakuhin/dail/siryou2 -5.pdf

O to 17 years

2 to 3 years 3 to 5 years 3 to 7 years 1 to 2 years

Identification Discovery Lead
of drug of lead compound Pre clinical study

targets compounds optimization ‘)

Clini tudy
(clin rial)

Ap

Success ratio 75 Total success ratio 2 1
1/8,698 compound 1/31,064 ompound
(0.0115%) (0.0032%)
Source: Japan Pharmaceutical Manufacturers Association “Submitted material in the 1st Dr uc

https://www.kantei.go.jp/jp/singi/kenkouiryou/iyakuhin/dail/siryou2 -5.pdf
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Digital Transformation Accelerates
Innovation in New Drug Discovery

Digital transformation
companies is accelerating

in pharmaceutical
globally

infrastructure on the cloud aimed at high
drug discovery research by mRNA or messenger
RNA and for completing the process from

-speed

Though the business environment enveloping discovery of a drug target through market

pharmaceutical companies is becoming distribution at an unprecedented speed. This

increasing severe, technological progress is still company is a digital native pharmaceutical

remarkable. In particular, the use of company and actively utilizes digital tech for

"Digitalization” is expected to lead to an developing vaccines

evolution in the drug development process and

the expansion of channels for providing value to Note that Al utilized in the development of novel

patients. We present two symbolic cases relating . . .
coronavirus vaccine was optimized for the

to the utilization of digital tech in drug development process and is said to have passed

development. the testing in only 42 days by learning twenty

thousand specific mMRNA sequences ."! The mRNA
Vaccine development at ultrahigh speed development method is spreading beyond the
in Moderna novel coronavirus vaccine, and  the mRNA

market is expected to expand to 23 billion dollars

The development of CORONA virus (COVID
vaccine by Moderna is a remarkably successful

-19) by 2035 .

*1 Michiaki Tanaka, “ Wh was Moderna able to create a vaccine in just

case of utilizing digital tech. This company three d a y s Shueisha International Inc.

gathered attention for developing a digital

Pursuit of efficiency and accuracy in drug discovery by drastic digital transformation — Hoata

accumulation analysis

v Improvement of efficiency and accuracy in advanced Z
intellectual work by drastic digital transformation H'gh'SPeed

v High-speed growth cycle becomes possible by utilizing the obtained data

v transformation of the entire business process other than

drug discovery research

growth cycle

Improvement of
efficiency and
accuracy

Algorithm
modification

Non-clinical
study

Drug discovery mRNA design Reagent
targeting and synthesis production

SR WG ENEG N Heavy research work  Trial-and-error work in ~ Highly difficult cell Complicated
in mMRNA drug Work was dependent  discovering optimized cultivation work information
discovery on the researcher mRNA sequence and formulation management

Investment in Al startups for drug -dimensional

discovery research

which is an Al that analyzes 3
protein structures based on their gene

sequences information.  Not only AlphaFold -2,
DeepMind also developed AlphaFold DB which

5

Digital utilization in the drug discovery research
field is now the premise for collaborative creation
with a wide range of players, including start -up
companies. From this perspective, investment in

contains data related protein structures. By
utilizing those, drug discovery research would

reach to the new era.
start -up companies that can be expected to be

future partners is increasing. . .
P g Furthermore, Isomorphic Laboratories, a startup

company established in 2021 by DeepMind

For example, Alphabet Inc. known as the parent Technologies, is conducting an analysis of

company of Google LLC intends to increase its interactions among several proteins, using
competitiveness in the drug discovery field by findi obtained by
acquiring Al -related startups as subsidiaries.

DeepMind Technologies, known as the developer
of “Al phaGo”

player for the first time, have many

ngs “Al phaFol d
aim of this company is not to create new drugs

on its own, but rather to function as business

defeate %/pe%fdigtrribatcgr fhat (§isitri8urt]e§l dsefu?tSols for

drug discoveries to pharmaceutical or biomedical

whi ch

achievements in the drug development field. For
t h ey AlghaRold 12 gip 2082 *

companies.
exampl e,

Investments in healthcare related startup companies in the USA
DIGITAL HEALTH VENTURE FUNDING

Original protein library
Automatic transformation
to mRNA sequence

Drug discovery
in Moderna

Source: NTT DATA prepared

days?”, Shueisha Internat

Design of mRNA
with Al
Multi task

referencing

ional Il nc.

Automated reagent
production linked
with equipment

Mi chi aki

Unification of experimental
progress and information
management

Tanaka, “Why was Moderna
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Current Status of Investments in

5

Digitalization in Pharmaceutical
Companies

Now, to what extent have pharmaceutical
companies invested in digital technologies?
Let's take Al as an example and look at the
amount of investment in digital technology in
each industry.

According to a report by Stanford University 1
global worldwide investment in Al in 2020
increased by about 40% compared with the
previous year, reaching $67.9 billion. In
particular, the medical and pharmaceutical

field investments have grown overwhelmingly
with a peak up to 13.8 billion dollars.

Examples of co -creation among
pharmaceutical companies and digital
companies include Novartis Pharma.
developing an analysis platform through
partnership with Amazon Web Services,
establishing Al innovation laboratories by
collaboration with Microsoft Corp., and
developing Al applications through
cooperation with Tencent Holdings, Ltd. of
China. By doing so Novartis Pharma is
succeeding in bringing about innovation by
utilizing Al or analytics  technology. Moreover,
Pfizer Inc. is aiming to develop a drug

discovery platform for low  -molecular
compounds through a partnership with Iktos
of France in 2021 that engages in Al drug
discovery. Thus, Global mega pharma is
actively proceeding ahead with digital
investments, and is engaging inco  -creation
with digital companies through advanced R&D.
This investment trend is considered likely to

accelerate year by year from here onwards.

* 1 Source: Human -Centered Artificial

Inteligence “ 2021 Al I ndex
https://aiindex.stanford.edu/wp -
content/uploads/2021/03/2021 -Al-

Index -Report -_Chapter -3.pdf

Global investment on Al

Global corporate investment in AI classified by investing activity

70,000 67,854
T | Private
o investments
£ 60,000 Publc offerings
E W s
& 50,000 | | minority 2o
3 44,075 43,811 42,238
£ 40,000
w
E
g 30,000 38,659
E 36,576
T 20,000 17,699
g 12,751
10,000 —m 13,079 19,84
P 4,328 | | — m
2015 2016 2017 2018 2019 2020

https://aiindex.stanford.edu/wp -content/uploads/
2021/03/2021 -Al-Index -Report -_Chapter -3.pdf

Source:Human -Cent ered Artificial Intelligence

Global private sector investment in Al classified by priority areas
2019-2020
Drug, cancer, molecule,
drug discovery

Self-driving vehicle, fleet,
self-driving, road

Student, course,
EdTech, English

Open source, computing,
Hadoop, DevOps

Voice recognition, computer interaction,
dialogue, machine translation

Money laundering,fraud prevention,
fraud detection, fraud prevention

Fashion, shopping experience,
beauty, visual search

Game, fan, game, soccer

Semiconductors, chips,
data centers, processors

Banking, cards,
credit cards, gifts

o

5,000 10,000
Total investment (unit: US$ million)

https://aiindex.stanford.edu/wp -content/uploads/
2021/03/2021 -Al-Index -Report -_Chapter -3.pdf
Source:Human -Centered Artificial I ntelligence

Report?”

“2021

New Technology for Achieving Patient -

centered Health Care

Patient -centered healthcare brought
about by digitalization

Advances in technology are transforming the
patient experience. Recently, health -
management and treatment methods utilizing
digitalization are expanding and include for
example, applications promoting health -
management and self -diagnosis, as well as
applications for drug dosage management have
also appeared. The active use of these
technologies helps to streamline healthcare, as
well as contribute to improving the health of

consumers and the industry's development.

One t hi % advaxatetl S o

A by thepJapapesg eqpinetOffice, that utilizes Al
analysis of real -time personal physiological

example of

measurement data or information from medical
practice, healthcare, infection, and the
environment to solve the following issues:

Promotion of health

Promote wellness and early disease detection
through measures such as real  -time automated

health checks

Optimized treatment

Optimized treatment can be obtained almost
anywhere by sharing physiological and medical
data

Burden reduction

The burden on medical and nursing care sites
can be reduced via robot support

Life support

A comfortable life is possible even for people
living alone, by providing robots for daily living
subprt and &S a ddriversation partner.

Achieving such a society will greatly change the
patient experience and is anticipated to make it
possible for the individual to be able to healthily
extend their life -span, or to live comfortably at
home in spite of a pre -existing diseases. The
reduction achieved in social costs including
medical and long -term care costs for society as a
whole will lead to solutions to the labor shortage

in medical treatment and care.

-Body temperature
-Respiratory count
+Blood pressure

Want to know ahead
of time before my
symptoms worsen.
Want to live
independently even if
this means living
alone.

Extension of healthy
life-span Reduction of
treatment costs

(JQ. *:=| @
2

20
Livelihood support Promotion of health
Realtime automated

Robots for livelihood
health checkup Early

support and
companionship detection of disease

Burden reduction
“2021 Social cost reduction

Ez)
= [

Artificial
Intelligence

) output 4

+Blood glucose level
-Body weight
-Heart rate
«Location
information

Extension of Burden reduction

Social cost reduction
o=/G

Robots for
support in medical
andnursing care

healthy life-span

= ~
: Zl ih}

Optimized healthcare

Optimized healthcare by
sharing physiological and
medical data

Source: “Society 5.0, New value in the
https://www8.cao.go.jp/cstp/society5_0/medical.html
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T Patient Experience
I \ 3
it
| Efforts by pharmaceutical companies digitalization will become a key driver toward the
aimed at innovating the medical realization of patient -cent ered heal thcare
experience MX . .
seamlessly connected medical experience from
) Lo the perspective of a personalized medical
The concept @ehtricityPiaitmporantifor i )
. . . . experience and consumers, that is close to each
delineating a future image of the pharmaceutical . o o
. . si ngl e p aWeibeliave thgt makximizing the
industry and hence the sphere of all medical o )
. . . use of this digital technology and transforming the
activities. According to a paper entitled . . .
. . . patient -centered medical experience (MX =
. “Gui debook for implementing the activiti S ased
) . i Medical Experience) through medical DX will play
on Patient Centricity by pharmaceutical . . . .
. . a vital role for players involved in the medical and
companies and drug development reflecting ) o
. . . . pharmaceutical companies in the future.
_ ) patient opinions” published by the Japan
“ / Pharmaceutical Manufacturers Association, patient
/ centricity is defined as t hWhat k'rll? fa[i)proach ﬁhould Hharm?ceutlcalt ient
' | opinions obtained directly from patients or companies ccnS|dcr taking toward fulfllllng the .
4 through their family and patient groups in huge digital agenda of this M
S ” Broadly speaking, there are two directions that
: corporate activities.
P ) o need to be taken: 1) maximizing the value that
Furthermore, this activity in drug development
. . . patlents can get from mnovatlve drug discovery
by companies is defined as n¥ ac vities
. . by reflnmg and I provmg the accuracy of the
reflecting ‘“the desire to khow t he ces
) . . . . . overaII process from drug dlscovery to market
J patients in addition to the utilization of their .
o ) i launch; and 2) supporting cross  -sectional patient
: y opinions in the process of developing a concept . . .
! i i o ) i experiences from prevention to prognosis.
= — , : . planning, conducting clinical trial and their
_ y el application for approval ”.
- } : , / /
_ The creation of this kind of feedback cycle, in
F which information is delivered appropriately to the
“, ‘ ‘ } patients and the voices of individual patients are

picked up and used in product development, is
( ; % exactly what the digital technology field excels at.

k - S (‘
- o the idea of promoting the transformation of UX
( h a p r (User Experience) under human  -centered thinking.

Stemming from these aspects, the evolution in

This is because the digital megatrend itself implies

The Main Goal of the Pharmaceuti r

. L
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Direction taken for medical DX and by pharmaceutical companies

The goal of DX is the innovation of patient-centered medical experience in every scene
Pharmaceutical company aims for: 1) cross-sectional support of the patient from prevention to prognosis,
and 2) MX by innovative drug discovery through refinement of the process from drug discovery to launch

Efforts for “Value Max.i
Will Enjoy from Innovative Value Chain "

The point of transformation in the
pharmaceutical value chain

Taking drug discovery research to a more
sophisticated level through collecting and

. . analyzing data at various points in a
Pharmaceutical companies are expected to

. . . pharmaceutical value chain, together with

create innovative new drugs continuously as ) _ i di ] .
) _ increasing efficiency and improving accuracy o

|l eader s |n:e“npaetrleednthealthcare."gl To y P g y

. - . clinical trials and marketing, will enable
make this happen it is essential that the drug g

devel tofi tive d t high d
discovery capabilities are augmented by making evelopment of innovative drugs at high spee

and low cost and their delivery to the patient at

MXm

X

Innovation of the patient-centered Medical Experience by DX

Prevention, health
checkup to early symptom

Diagnosis to treatment,
prescription and taking medicine PranOSIS
Prevention, e8 B gy Achieving innovative Improvement of , /¥
prediction, treatment recuperative
and change Early provision experience &
in behavior of treatment
1) Support the medical experience of 2) Op_timifzatio;lhof_value ihail:lthat paft_iqnt will
" : " enjoy from the innovative drug, refining
the patlent from prevention to prognosis in th advantages without being hesitant of value
through new value chain construction DX in the chain innovations
Pharmaceutical
* Making a seamless patient experience of the whole com pa ny * Greatly speed up laboratory operations etc. by transforming
journey including disease alert, medical examination, drug discovery research into digital native type

payment, and claims for insurance

* New treatment of chronic diseases or
nerve disorders by DTx (Digital therapeutics)

Inregard to various types of data that could not
be used or supplemented in the past such as
RWD (Real World Data) or activity data in the
laboratory, the information from experimental
equipment, and the activity logs of MR (Medical
Representative) will lead to the creation of
innovative new drugs.

Example above encompasses the entire patient
journey, including and not limited to the

provision of medicines, and provide total support
for patients' healthy lives from prevention to

11

* RWD activity for clinical trials (e.g.: contral group,
drug repositioning)

* Utilization of MR activity: utterance and facial expressions,
and achieving best possible practice

prognosis. By providing a new product or service
that encompasses the entire patient journey
including measures that are not just limited to
medicine.

In order to realize such digital MX transformation,
it is essential to promote a "data  -driven”
pharmaceutical business that collects, analyzes,
and utilizes all kinds of medical data, such as
patient health conditions, diagnosis records, and
prescription histories.

full use of Al and data analysis so that the costs
are reduced through optimization of the
pharmaceutical value chain. In both cases, the
role of digital tech or digitalization is increasing.

Drug discovery >< Clinical trial
Optimization

Innovation

Drug discovery innovation by digital
transformation

Digitalization is indispensable for drug discovery
innovations such as extracting chemical
compounds with Al or laboratory automation. In
particular, "data -driven drug discovery research”
will have a major impact to drug discovery
innovation.

Current drug discovery research relies to a great
extent on analog or manual experimental
operations and each researcher needs to spend
much time on tiresome step  -by-step work.
However, many of these tasks in drug discovery
research will likely be digitized and further

an earlier stage.

The transformations described below have been
gathering special attention in recent years.

>< MR activity
Transformation

developed through Al or equipment controllers,
loT, sensing technology, and other tech in the
future.

For example, as the automation of laboratory
equipment progresses, all kinds of data
generated from work and activities in
laboratories are accumulated as big data.

By leveraging these features, researchers will be
able to drive the hypothesis verification cycle at
high speed. In the medium to long term, "digital
native research activities" will become
commonplace, and a new form of research
activity will become the standard, starting from
the point where exploratory research at
unprecedented speed and precision will become
universally available

Future digital concept image of drug discovery research activity (an example)

A collaboration transcending time and space achieved by remote or xR technology, the simulation of the entire drug discovery
research process by internal and external big data along with AI, and the servitization of experiment by IoT and
automatization will progress forward, and furthermore, the high-speed DMTA integration of these items will become a reality.

Experimental equipment unit or system
operates automatically according to
remote instructions

v b E

One-stop real-time simulator from
potential target to candidate compound
to pharmacokinetics,

and

the discussion about the results
centered around the dashboard

= MR - R Immediate feed back
%'-' 0 - of actual experimental
-, - -, - results will lead to

g:

m research of a new
(XX ] hypothesis
Real time access transcending time and space from global sites both inside and outside the company
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Optimization of clinical trials through
digital transformation

Since the cost for clinical trials takes up 30 to

40% of the drug development cost, if a cost
reduction is possible, its impact will render a
greater end effect. Applying digital

transformation to clinical trials will also lead to a
transformation into a corporate culture that can
strengthen research activities and create high -
value -added pharmaceuticals.

As one example, efforts to utilize RWD (Real
World Data) in the approval application are
starting to make progress. Utilizing RWD as a
control in RCT (Randomized Controlled Trials),
will accelerate the clinical trials, reduce the
burden on the medical institution and
pharmaceutical companies, and eliminate
potential ethical issues which will all help
produce great benefits not only for patients
participating in clinical trials but also patients
waiting for the product launch.

Utilizing RWD as a control

m Control group
<

?Er

Test group
Taking medication

Source: NTT DATA prepared referencing Japan
Phar maceuti cal

Manufacturers

Digital transformation in MR activity

The means for providing information are changing
due to the COVID -19 pandemic as well as from
person -to-person visit restrictions that also stem
from it. Digital channels such as information
provision by e -mail and online interviews are now
being used as alternatives to traditional face
interviews. The digitization of MR operations has the

-to-face

advantage of increasing the efficiency of sales
activities, as well as being able to provide
information to doctors more quickly and accurately.
As of 2022, MR visit restrictions are still in place, so
digital channels will likely be used more in the future.

In the past, communication with doctors has been
considered to be dependent on individual skills in the
MR business. However, in recent years,
improvements in voice/image recognition technology
and the development of natural language processing
have made it possible to digitize information on
detailed activities that approach the subtleties of
people, in such a way that data  -driven business is
making huge progress.

For example, visualizing of optimal MR performance
will become possible by analyzing the digitized
utterance content in interviews with high -performing
MR , and combining the content with the daily report

or profile data of each doctor. The data obtained

here will be applicable to educating new employees,

Aetcs Burthermore, a supérizisoa tan We assigned

Creation of MX Including

Prevention and Prognosis

Personalized and Seamless Patient
Experience

Each pharmaceutical company is accelerating its
efforts to develop support programs covering
from prevention to prognosis as a business field

contributing to i mprovement

When pharmaceutical companies approach these
businesses, they are likely to encounter cases of
collaboration or competition with players from
different industries in non  -medical fields, and
considering their expertise in the disease domain,
fields in which pharmaceutical companies can be
active, will expand more than ever before. For
example, they will be expected to contribute to
achieving patient -centered healthcare through
developing treatment applications such as DTx
and creation of new healthcare programs such as
health -management and diagnostic applications
utilizing PHR  (Personal Health Records).

From here onwards, not only pharmaceutical
companies and medical institutions but also the
whole spectrum of health industries including
food companies, fitness companies, and
developers of healthcare applications including
prevention and prognosis or healthcare
maintenance are going to shift over to a new
world that supports the patient throughout their

Personalization of Patient Experience

entire life through digital transformation. Among
these, the presence of pharmaceutical
companies will have a great impact.

Personalization of Patient Experience
of the patient’s MX

Personalization of patient experience utilizing
digitalization will also move to a higher level.
Giving a highly accurate diagnosis enables the
patient to receive the best possible treatment, by
utilizing their activity information including the
diet and exercise history of the patient and their
vital data such as medical questionnaire data and
pulse rate, etc.

Furthermore, based on the biomarker or genome
information, the treatment can then be decided
upon after predicting efficacy and side effects.
For example, an understanding of the genomic
risks faced by ordinary persons through utilizing
genome analysis technology will avoid having to
apply the trial -and-error process in the
treatment. In addition, it will be possible to
provide programs such as disease prevention
and health habit improvement according to
genetic risk and encourage lifestyle revision and
regular health checkups.

Data for application for approval - a proposal for

area of

promotion of utaiq(i:QétdiiorPlg to their

https://www.jpma.or.jp/information/evaluation/results/al
lotment/lofurc0000005k34  -att/bd_rwd_sg2.pdf
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communication style, and deeper communication
with the doctor will become possible by
accumulating information on the expertise and
performance of the MR. Digital transformation of MR
activities is therefore likely to have an effort on
improving the organized business capabilities of
pharmaceutical companies. Additionally, these
efforts will enable doctors to receive sufficient
information on the best channel, and make more
appropriate decisions on administering drug dosages.
Ultimately leading to more opportunities for patients
to be appropriately dosed with innovative new
medicines.

interest o .
Record of PHR by application

J

Record of PHR such as daily
symptom by application

Early understanding of
the possibility of disease
by the prediction of disease
or the received recommendation

Diagnosis by doctor

&

Diagnose utilizing PHR

Utilizing PHR enables a quick
definitive diagnosis of diseases
that have been difficult to diagnose

Js
$

Predict efficacy and side effects

based onbiomarker or genome
information

Prediction of efficacy and side effects
based on biomarker or
genome information Treatment
by patient optimized medicine
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Making the patient experience seamless

through prognosis.

For example, when the risk of a specified disease

Each of the medical scene - prevention, ) ) )
- . such as diabetes can be predicted during a
awareness of symptoms, finding a hospital, ) )
. . o medical check -up, a forecast of the patient's
seeing a doctor, paying a doctor, receiving a ) o
. . . . disease can then be made from daily life logs.
prescription, picking up a medicine, taking a -

. . ) Furthermore, when the state of the disease
medicine - that until now had been experienced ] ) )
o . L . worsens, patients will be helped to recover while
individually, is being integrated online, and the B o

. - . receiving digital management and treatment of
barriers between daily life and medical care are ) ) )

. . . N their prognostics and health by a medical
consequently disappearing. Patients can in this o i )
. specialist to achieve a state where the patient

way reduce the time and effort needed for ] ] ]

L . . can enjoy the entire process asanon  -line
maintaining their health by making use of all )

, . ) service.

healthcare processes including from prevention

Making the patient experience seamless

e Health care that had been a individual experience is integrated online
and gradually eliminates the boundary between everyday life and health care.
e Patients can reduce the time or effort needed for maintaining their health
by utilizing all of the health care processes including from prevention to prognosis.

Presymptomatic i Medical Conti edical
Prevention L Detectlon Treatment Prognosis
Disease prevention alert - - n
Prediction of Y Searching and booking Online medical Knowing recurrence signs,
Daily diet/food habit disease of specialist treatment/pharmai managemes recommendation alert
monitoring

\

J

N

AN

Blood sugar leve Start disease NTT Central Hospital Treatment Time for Today's Sensed signs
;cc-'nt; I_th% prediction nr\n;r;;r payment medicine exercise goal of a seizure.
auza(ra E.r(l‘J agll Inout your Appointment with ** m Registered card AA. 1 package NF‘:rd”‘t‘f_\drf\.,(\z::gt

Sﬁ-ﬁpt\/@ﬂis 4/18 (Tues.) Other card Bé Zptabletgs - doctor?
— 10:00 - 11:00 ) y —

Today's Headache T For furth ‘ es
diet report Dizziness 4/19 (Wed.) FEEEE __For furder Now | Telxx-xox-xx
Salt: 15g 9:00 - 10:00 = = medical expense? information on Just a little bit
Sugar: 30 Nausea ) 2= @ — | the medicine | | % @ e Coal No

719 (Wi 3 ]
ugar: -4 /19 (Wed ) HHHH = vee ) Click here 2
Fat: 32g 9:00 - 10:00 Hang in there!

You can do all of the
above on your
smartphone (online)
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“Data I nfrastructure for
Specialized for Pharmaceutical Companies

What are the essential requirements for -Data Infrastructure for Pha
a Data Analysis Infrastructure for NTT DATA
Pharma?
To resolve multiple issues, NTT DATA is
In view of the special nature of the devel oping “Data Infrastructure
pharmaceutical industry, the three factors of solution for helping pharmaceutical companies
high -performance, high -security data achieve high -performance, high -security, and
governance, and data sharing potential are easy external connections. This infrastructure is
essential points for a data analysis infrastructure. created by optimizing a plurality of advanced

solutions utilized globally and constituting a solid
The unique features of the pharmaceutical

asset.
industry, also make the following three points
important for a data analysis infrastructure. .
P y Using “Data Infrastructure for
the following benefits.
1. High-performance platform capable of U etture—fof BDat-a

handling huge volumes of experimental data

) ) ) A Provides an easy-to-build infrastructure at a
such as RWD and image data including

laboratory data at high speeds low cost, within a short period, and at high

2. High security platform that maintains data quality compared to building one from

governance in compliance with CSV scratch
(Computerized System Validation) as a A Users can start operating it in gradual steps
required measure among pharmaceutical while selecting technology to match their
industries and protects personal information applications and budget

3. Platform that can easily share data while A The feasibility and performance can be

maintaining security for linking with external o ) )
o . . verified under a trial environment before
organizations such as academia, medical

institutions, and partner companies. actually building up the structure

NTT DATA actually offers a wide i |

variety of solutions, starting with | Entire | mage of -Data Infrastructure for Pharma?®
providing these RWD distribution Trusted Data Foundation
platforms and analysis capabilities . \ N — Data processing and Analysns environment
»v integration accumulation mache e -
Here are typical examples . DataLIntegration DataLake DatalLab.
Internal Data storage and N C} & a
H - St 11 conversion Ll
8&‘ Datfa infyagtructure for pharma mem 1 AWS Transfer > Structured and s —+ BI laboratories Tableau e gntevs | o
A i ii for SFTP > emi-structured data i ey
Health management solution, =] snowpipe 1,  snowflake | ¢,
Health Data Bank 5 it <ci Pe—— - 2
74 \ 1 | N —» Data science machnine learning
A Integrated clinical trial platform, . "t File trancfer ETL/preparation/catalog > laboratories 1) | model management | <} Wotclord | omaery
PhambieLinQ — ] 4 huler |H Informatica databricks ¢ 2
A Digitalized laboratory for dru ' talend > Data science Amazon S
digcovery y g P > laboratories 2) SageMaker “ e
Externa B2B & EDI , DataRobot ¢
/ integrated Non-structured data > Data sci ﬁ
] 4] Taws [ S3 «  EETCEEmt W
Lambda s
Access control, security management cs Protection of
and monitoring v individual data
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Health Data Bank Supports Health -
management on the Cloud

Health -management on the cloud via the
Health Data Bank

behalf of companies, and converting and unifying
it into a date format different for each medical

. . . examination center, etc.
Health Data Bank is a solution provided by NTT

DATA for health -management on the cloud. It
was launched in 2002 as a cloud

Recently, we have also been working on

-based service collecting various vital data or life logs in

that supports employee health management at cooperation with various companies that provide

companies. The Health Data Bank has a system loT devices or smartphone apps. Now that we

the “Center for dis#¥f qelsbﬁa{_inig ﬂ”bzo%%”ﬂ“{eréaéyr WEAR e ¢ k
data’ which gryrustge, it the hgalih fata frprg roushly

three thousand organizations and 4 million

call ed
runs a series

register information in the database, after

receiving health examination data of employees people, and have the top share as a cloud

directly from medical examination institutions on service in this area.

Overall Picture of Health Data Bank

-based

Consumer -oriented health management
realized by the My Health Data Bank
concept

their own and

status, by making use

system for i mproving

on one's own'’ wi ||

Health data has always been managed from a

prov-odeented viewpoint?”,

example, is managed by companies providing loT “ P e o-prlerted health data management and

devices while medical check -up results are operation

managed by their companies or schools, and local
government, etc. Therefore, ordinary persons to achieve good health based on their own

cannot freely use their own data. On the other motivation by integrating and managing their own

understand

become

v [nvigw of sych tregds, fN§Ty DATA is considering a

service” al so
Plan. This service would allow the average person

Health check
institution

Company (health management of employees) """"Eﬁtraegﬂards

Personnel and labor

Employee manager and medical staff
2,000
institutions
INS Health Interview Report
Health check results checkup
HealthDataBank
Individual site Staff site
Conversion and AI for predicti
R Health check dat prediction
standardization Di.i:ribuiioe: ce:tear of disease risk
of data type S
i —
v v v 2n 3 000 groups

Health Data Management Database 4 million

persons

Health checkup results, stress check results, vital data, personnel
information, attendance information, interview records. etc.

Vital data/life log

m
Partner or device/service [:] D g Employee
-

hand, the government i s pr olgalthdatgtvafieus sitgs gughhas medical check
person takes responsibil it yupffesultsoptaned by way af Mynapertal (ronab
approach under the sl ogan o S$iteuseddoppudicadministrative grecess is t y

of health and |l ongevity.” | J2pag)@dasylts eeasuredpy, Fitbitinig the h e

spread of COVID -19, consumers are facing a life - “Health Account”™ belonging

threatening crisis and are facing the need to
"protect their own health."

Al ong with all these
persons can learn to manage their health data on

Bank. Their health data would then be supplied to
service provider or primary care doctors. These
patients could then obtain optimized products and

soci et 3eIvicep and hegter medicapyregiment gnd gare,

etc.

“Consumer-oriented service for health data management and operation” is under evaluation for planning
Ordinary persons achieve well-being by integrating health data into a “Health Account” and self-managing and operating it.

Heakh checkup
roRuts

Health Account

[;] e, -

Integrating the scattered health
data into their “Health Account,”
allows confident and safe

My
Health Data Ban

Ordinary citizens

(Health data version

Healthcare

By providing service companies etc,
with health data, ordinary persons
can receive optimized products and

3

-Heal th Data Bank?®
With IoT devices and smartphone apps enabling
consumers to measure their vital data and
lifelogs on a daily basis, the use of health data is
expanding. The vital data measured daily by
ordinary persons 1is
data that indicates the nature of and preferences
relating to personal
cases are emerging, such as the utilization by
companies in promotion and product

devel opment according

t

Next

(o]

€amitioR, or atilizéd Byrprimary care doctors to
confirm the condition of patients outside the
hospital.

In view of these trends in the health market,

U Bafes dndinfebliGnB'&d. s heal th

banking model)

Citizen-oriented service for health data
management and operation

self-management services for them (achieving of

well-being)

Storage of various health data in MyHDB Unified data management

= == Share patient’s health condition outside
. the hospital with primary care doctor
NTT DATA has provided the Health Data Bank for ﬁ = |- My 10
| “« A t h nH‘f ItSte in iob center Health Data g tr:::tnf;nt o]e)
severa years as a storage mechanf&ed.or Bank e B
f 0cus e dafel) Bnd Seurely Efeétihg ahd mAaging Mynaportal «- B pamihie during oniine medical treatment
: : - > +Blood pressure - Bett
) | health data required for services provided by OMRON connect B : R
e a t ” . Foi s . : L — ; +Heart rate
ompafli ¥8*1PYUStHE8e companies that pgayld
. e . . blood pressure NSYSITISAIL - Body Fat t studies or post-marketing surveillance studies etc.
services utilizing health data in a diverse range manometer, m ‘ Body fat percentage -
and mtﬂset fitbit D ° i -Pedometer _—I_ [ ) a"r:‘,’ﬁcfg‘ﬂ;’:g
. . . . . oximeter etc. - N :
industries such as insurance, production, retail - -Sleeping periods etc. — discoveries

PhambieLINQ
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Providing data of their own free will
to medical institutions etc.
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Practical exampl e of = Utahdimandgénientf@atiresONTT DATA provides
people -or i ent ed heal th dat agymipkaBank by connecting to Kashiwa  -no-

Kashiwa -no -ha Smart City ha Data Platform, and consumers can use it by

I'n “Kasb-hwaSmart City”" ope yv@/pfg,lawartﬁ_ipa Path. Kashiwa -no-ha Health

Mitsui Fudosan Co., Ltd., any person can take Data Bank collects and manages personal health

advantage of various healthcare services through

a portal site for resident ©e{lnkingbealthdagapother sefvices while

ggveloping new products and services in medical
and nursing care.

Pass,” or -nohas Miawa pl atfor
also offers identity management and ID linkage

Concept image of My Health Data Bank (Health data version of banking model)

Health data obtained from ordinary citizens with their consent,
is integrated into Health Data Bank and then linked with health care, nursing care, and development of services etc.

Health and prevention (private sector business process) field Medical and nursing care (specialized) field

. . Residents Workers Patlents
Ordinary citizens
fltblt fltblt OMRON

connect
Y

-+93""H.£.'EE£‘SS Portal site for residents
Service = 7

-
o
Health i Health g PHR/EHR [R EEEE Tt
(Front) slomamzigg Medica eadlth Data def:l?;;‘:ent Data |4~ i integrated E':_g;?c';'f
‘ 'Y 'y rare Bank Bank ,” anaT\::is sheet

Development
of advanced

data with the user’s consent plays a cruci al

As an actual example of how Kashiwa  -no-ha Data Bank with healthcare professionals of
Smart City functions we wi Hdspital Bastwr htte staff In Urdet tareceive

data management service” suppbtes tamamatment or “More con
patients in cooperation with the National Cancer

Center Hospital East and Mitsui Garden Hotel.

service.” | f the patients equinp
this OMRON medical device, then the service will
be available continuously even at home.

On the Kashiwa -no-ha park side of the Mitsui

Garden Hotel next to National Cancer Center Healthcare professionals have always known that

Hospital East, a variety of services are provided the patient’'s condition outside

for those cancer patients receiving regular based on the content described by patients at
treatment at Hospital East and their the medical examination, however, we expect
accompanying families. Onetbttthgsbrowsthg tNetdhily tran
data managing service,” t hwvital dataletc. otwil beqpassibledorbetter

patients staying at the hotel to measure vital understand the patient's condition and lead to

data using the OMRON thermometer, blood -
pressure gauge, and pulse oximeter or their
walking steps or sleeping time through Fitbit into

the Health Data Bank and then utilizing this

better treatments. The service is currently at the
service effectiveness validation stage for patients
staying at hotels, but NTT DATA is considering
future lateral expansion to community medicine

service by way of Smart Life Pass. and home healthcare as well.

Besides this, with their consent, patients can
share their accumulated data from the Health

[Usage Example from Kashiwa-no-ha]; Vital data management service at the “hotel linked to the hospital”

A service supporting cancer patients provided in cooperation
with National Cancer Center Hospital East and Mitsui Garden Hotel

Record of vital data Data browsin
Data management by healthcare profess

from cancer patients
Kashiwa-no-ha

park side of
Kashiwa-no-ha

Mitsui Garden Hotel
Understanding patient’s

Health Data Bank

for health care

condition correctly and
and nursing care More
g trgzﬁ:trtrgnt comfortable
-Body temperature service

with consent

=N -Blood pressure

-Blood oxygen

saturation

-Heart rate "
fitbit o BN -Body weight |

Q -Body fat percentage '
-Pedometer

National Cancer Center
Hospital East

Hotel guests
SMART LIFE PASS

E —— e T

3 8 resTdataters e D (]

OMURON
connect o—
Clinical
thermometer,
blood pressure manometer o Not
and pulse aximeter- | linked

etc.

Data browsing
according to

5 medical
RS Kashiwa-no-ha Kashiwa-no-ha Health equipment,
Common Health Data Bank e e home care
platform for health and prevention nursing care study etc.
(BaCkya I'd) Collecting, managing and linkage of the health data

21

-

-

—g:hiwa-no-ha data platform (KDPF), that person’s consent for management, ID linkage and managemen

t etc. |

Consent management

and device connection etc.

-Sleeping period etc.
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Data Linkage by PhambieLINQ
A Total Solution Platform for Clinical Trials

Issues in linking data to EDC from

electronic medical records

Linking eSource data (or namely electronically
recorded data) with Electronic Data Capture

(called EDC) that collects electronic clinical
examination information  is drawing attention as

a means for optimizing or making qualitative
improvements in clinical trials and its importance

is now common knowledge across the industry.

At this time it stildl has

spread within the industry.

One possible reason for this is that electronic
medical record products for medical institutions
or EDC products for study sponsors come in
many variations and their specifications are not
standardized. In many cases, the data exported
from the electronic medical record cannot be
imported into the EDC as it is, and as a result, in
order to transfer the data between the electronic
medical record and the EDC, it is necessary to
perform time -consuming adjustments and

preceduresewdichrdelay the data linkape-pweess! e

Issues in linking data to EDC from the electronic medical record

As-Is
Various Various
electronic charts EDC
- -
[ —} =
ii = ii =
Difficult to ii =
set up a data —]
linkage

To-Be
;i 2 3 Pharmaceutical
Various Various
electronic charts EDC

iisw Fiig
Data linkage —
— with — ii =

J” PhambieLINQ—L

Data linkage achieved by PhambieLINQ

NTT DATA developed a total solution platform for

PhambieLINQ, as a cross -industry
comprehensive clinical trial platform,
enables the collection and linkage of

Clinical Trials called *Phagbiebl b meofowhy fies © M

these issues. In addition, NTT DATA is aiming to
standardize the data output from various
electronic medical records, and link them with
EDC.

Overall Image of PhambieLINQ

@ Pharmaceutical
companies

Study DOmING & SN il i ———
® Blank CRF

D’eglgner t ® PRT (planning to develop hereafter) .

upports @ ICF (planning to develop hereafter) Q
drawing up PhambieLIN
the planning

Vendor-free

V Clinical Data Transfer

Cross-industrial total platform for
clinical trial ® Data conversion of linked electronic chart and EDC

Start and expand from Oncology field

functions.

1. Support for planning in pharmaceutical

companies

2. Support for collecting clinical data in medical

institutions

3. Linking clinical data from medical institutions to

the test client

=i
Institution
Interactive Data Entry Navigation

» Support implementing clinical trials

» Collect eSource data

® Cyber Oncology linkup (scheduled to start in the spring of 2023)
® Hospital visit management and CRC check sheet
(scheduled to start in autumn of 2022)

(scheduled to start in the summer of 2022)

@ Data Entry Form (scheduled to start in autumn of 2022)
® Data Entry Navigation (scheduled for development hereafter)

J
Electronic VST
chart 1

Application Data conversion, Japanese—Eng\ish~
for approval translation, data transfer

Main features of PhambieLINQ

PhambieLINQ offers the following three features.

Linkage with electronic medical records

5

It saves labor in SDV  or namely Source

Document Verification  with direct browsing by

linking the required information for case reports
to test clients from  stored in the electronic
medical record. original materials

Multivendor support

Designed as a platform utilizable in every type of
test, it supports a variety of diverse electronic
medical record and EDC systems.

Designed and developed from a medical
institution perspective

NTT DATA achieved a user -friendly system for
medical institutions from the user's point of view,
participating as experienced CRC  or Clinical
Research Coordinators. A special task force will
also be made available support the installation
and user training during initial startup and
operation.

Provides functions and support from the
viewpoint of a medical institution

Making use of PhambieLINQ for hospital visit day
management or visit check sheets allows staff to
prepare hospital visit management and check
sheets for each examinee. So this not only cuts
down on deviations caused by human error but
also handles tasks such as adding items specific
to each medical institution or changing visit days
thereby improving operational efficiency. NTT
DATA is also starting to consider the future
electronic linkage of protocol information from
trial sponsors to medical institutions on the
PhambieLINQ platform, and is planning to enable
automatic generation of standard check lists.
Also, during PhambieLINQ introduction and initial
use, a task force specializing in startup
assistance will fully and continuously support the
installation and setup of PhambieLINQ even after
startup of operation.
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The NTT DATA Vision for
Digital Drug Discovery Research

Digital evolution brings a change in
direction for research activities

Competition for enhanced drug discovery
capability among pharmaceutical companies is
getting fiercer year by year. Amid the

emergence of diverse modalities as well as their
own practical realization such as nucleic acid
messenger RNA), ADC

, cellular medicine,

medicine, mMRNA
Antibody Drug Conjugate
genome editing, gene therapy, digital
therapeutics and development of small molecules
having a plurality of action points such as
Proteolysis Targeting Chimera (PROTAC), ,
ultrahigh accuracy in protein structure prediction
by Al such as AlphaFold*1, high  -accuracy in
prediction technology by cheminformatics

(information chemistry), and bioinformatics
(computational systems biology) utilizing huge
amounts of data are making rapid technical
advances. These create a huge demand for
making a fast counter -response with capabilities
spanning a wide range of technologies. On the
other hand, by making the most of digital
technologies in the drug discovery research field,
we can anticipate exploratory research activities
that occur at unprecedented speed and accuracy
as well as a speed -up in cross -external border
collaboration.

*1 A program for protein structure prediction using Al
developed by DeepMind, the subsidiary company of
Alphabet.

The future image for drug discovery research as seen by NTT DATA

Promotion of Digital Twin study by data
driven type or automation

Design and Experiment Design Experiment
planning and analysis and planning and analysis

29 Beg lLgp He

e -
Physical t Digital )
Discussion hY Discussion N\ i
and report Analysis and report Analysis

i‘% ~_ll“n?‘@ i:'-.:l“; ~__||‘?‘@

Various information from research and development
activities are shared and utilized and as a result, the
tasks performed by those persons will focus on advanced
fields byautomating experiments and by prediction using AI

Seamless linkage with external institutions
including fields except drug discovery

la &

CEO X university
== \ = ::]
(=] -_— E
- L

7/ Venture

Mutual utilization of

Pharmaceutic&l\
A company

each technology
® / and data
eSe =) \ m
.-. nerative
Customer = f \ - n;;':t':‘ ne and gene
Business Hospital
partner

By sharing and utilizing not only internal information but
also information from various industries, advancements
in research and development work,
and new value creation will be achieved

Future vision for drug discovery research
activity

The future vision that lies beyond the evolution
of such drug discovery research capabilities is a
fully integrated digital native laboratory not
limited to the introduction of discrete Al tools or
data utilization platforms. By expanding
digitalization to 10T and full automation of test
equipment, the sensing of environmental factors
such as objects and air temperatures, and
tracking of researcher

The future image of drug discovery research activity
wg
= & g
~ Superspeed DMTA .,

‘w(!

Implementing digital twins
|_Real ] oy ) Agﬁ

. DMTA .

SLCH S

The road to achieving a digital native
laboratory

Although these changes might be realized in a
single leap, a staircase approach that gradually
changes the way researchers work to get
innovative results while keeping an eye on future
goals might also be a valid option. The first steps
towards establishing the long  -awaited digital
native laboratory, are making use of a data

Stepl
Optimization and advancement in working
processes containing many analeg operations

Integration and Investigation and

+ Effort such as opumlzanun in |n\oEDgatme \mrk uslng
Al and vit jon of tacit
and organizations by digital work |nfrasl:rucn.|re will
proceed. Resource allocation is optimized aon the
premise of existing working process

Redefining of the working boundary by full-
scale application of Al and automatization

explorations and thinking activities will achieve
ultrahigh speed DMTA/PDCA cycles, the
generation of qualitative and quantitative output

beyond physical constraints, together with
intellectual deliverables produced by Al, which

has a way of thinking different from that of
humans, will become commonplace. NTT DATA

believes that in such a new world, researchers

will play an active role in highly specialized

intelligent activities on a level not seen up to

S iHO\‘/V'estigations,

Advances in experimental equipment and improvement of sensing functions

# Full automatization of cell culturing or synthesis experiments
* Automated filling in of data from experimental equipment to electronic lab notebook

Tracking and implementing digital twins of veteran scientists
« Improvement of experimental speed and reproducibility by extracting, verbalizing
and learning “tips”, know-how and techniques beyond verbal description
* Hypothesis formation with high-precision and high efficiency investigations by learning
the process through hypothesis formation, thought experiments, and investigative activities

Outputs derived from high-quality big data, overwhelming calculation volume,
and superior algorithms

* Drug target obtained from clinical information with omics data and deep learning
* Quick candidate creation by virtual screening with ultra high precision

Experiments exceeding the physical boundaries

e Collaboration with overseas laboratories will progress even further by the development

of VR technologies and remote experiments

e A 24/7 experiment by robot

platform, IoT and Al to resolve or eliminate
currently recognized issues; prepare the

groundwork for post

-digital drug discovery

research activity, and then take measures to
create new research successes.

NTT DATA is currently preparing its specific and
concrete vision by taking astep  -by-step
approach and holding regular discussions about

it with field -expert.

Step2

Complementary advanced

visualization of office work by intellectual judgments by AL
knowledge designated person
E ‘-_\ ﬁ Expansion of
5 o automated
ﬁ ( g ﬂr’ equipment usage
:aam;.l:“ i i "" oo
osz §8 & i -

* By improving the Al simulation accuracy, AL will begin

to play a complementary role in advanced intellectual
tasks such as the making hchlmEE by rEearchers

Rede<cign of drug discovery research activities by the

Step3

digital native laboratory

Ultrahigh speed

MI& G—‘HD"?& MI 4: ﬂﬂ

* The entire work process in drug discovery activities will

be renewed. Significant enhancements in simulation
accuracy and the degree of automation of laboratory

Furthermore, significant M and
working processes will proceed through full
automatization by a robot synthesizer device

= Elimination of routine tasks such as i
and reduction of the burden on researchers thruugh
optimization afclﬁ"ic\em:s performed by researchers

+ 1

- tac'

effects researchers and know-how accumulated in the fisld

* Specific operations amaong people-driven work are
highly improved upon by AT

« I ing the si jon accuracy, will also improve the

expenmemal accuracy and consequently, the number of
in vitro experiments in pharmacological activity,
pharmacokinetics, and safety can then be reduced

* Progress made in automation will free researchers from

manual work task and allow them to focus on thinking
to a much greater extent

= Waork wil start to be outsourced to Al or automated

equipment to certain extent

will free up research activities from time and
physlcal constraints

+ Stabilization of output amount and quality not constrained

by time and physical limitations will help drastically boost
the success ratio for new drug development

+ By establishing what rales are to be delegated to AL and

to the human staff, researchers can specialize in high
value-added work such as development of new modalities

* The new drug development process will be in a form

significantly different from the current process
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e realization of

rough:Digital Transformation
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‘eutical Companies

In the pharmaceutical industry a major management issue is how to achieve value chain
i nnovation -dwiitvwern'dagasa t he central keyword
making use of the people and tools that have supported conventional drug discoveries.

Innovation takes a long time in pharmaceutical industries because of the lengthy process of
basic research, clinical development, and sales. On the other hand, the pharmaceutical
industries must also retain enough power to remain competitive against new players such
as tech giants and startup companies. Furthermore, it is important to consider how to
develop cross -industry collaboration or ecosystems in this market because industries such
as food, real estate, banking, and insurance are now starting to take part in this market.

NTT DATA has constantly supported the realization of a society of health and longevity
where people can live safely in good health and as well as a sustainable society with
less environmental impact, through the provision of services and solutions that enable
information -sharing or joint utilization that transcends the boundaries of companies and
industries. Based on these experiences and achievements, NTT DATA would like to
continue to promote patient  -centered healthcare in the future, and improve the MX
through the digital transformation of pharmaceutical companies.

NTT DATA CORPORATION

Pharmaceutical and life science industry, Foresight Design Team

Manufacturing IT Innovation Sector
Manufacturing Division 4

Senior Manager
Shiko Sekine

Deputy Manager
Yosuke Nishida

Consulting & Marketing Sector, Enterprise segment
Consulting & Marketing division, Enterprise segment

Assistant Manager
Kaho Goto

Manager Assistant Manager

Tatsuya Motomura Keisuke Takenaga

and

ho
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