@ SHIMADZU

Excellence in Science

Analytical & Measuring Instruments Business
Presentation Materials

Shimadzu Corporation
Shuzo Maruyama, Managing Executive Officer and Analytical &
Measuring Instruments Division General Manager

o ‘ e S Sep. 7, 2018




) SHIMADZU \ Py

Contents

|. Outline of Analytical & Measuring Instruments Business
Sales Trend ---------mmmmm e
Improved Profitability ---------------- o
Sales Increase by RegION ---------mnommmm oo
Markets and ProduCts --------------rmmmmmoor oo oo

Il. Growth Strategies

Growth Strategies for Analytical & Measuring Instruments -------------cooooomomme
Advanced Healthcare ------------comr oo
Materials SCIENCE -
Deploying New Products ----------------smmmmmmmmmmoooe oo oo oo
Aftermarket BUSINESS --------rmmmmommorr oo
Network BUSINESS -----------mmmmmm oo
Developing New Demand — Cannabis ------------------mmmmmmmm oo

— Participation in Creating Regulations ---------------ccoeeemmeooo

lll. R&D

Global Development Capabilities ----------------mmmmm e
Healthcare R&D Center --------o oo
INNOVaAtioN CeNtErS -

V. SumMmMary

Analytical & Measuring Instruments Business Presentation Materials, September 2018

~N o o1 A~

. 20
.22
. 28
. 29
.31
.32

.34
.35
. 36

. 38



G sSHIMADZU

Index

|. Outline of Analytical & Measuring
Instruments Business

Sales Trend, Improved Profitability, Sales Increase by
Region, and Markets and Products

Analytical & Measuring Instruments Business Presentation Materials, September 2018



G sSHIMADZU
|. Outline of Analytical & Measuring Instruments Business

Sales Trend

Results were strong, driven by liquid chromatograph (LC), mass spectrometer (MS), and gas chromatograph (GC) sales,
with a CAGR for the period from FY2012 to FY2017 of 12 % for LC, MS, and GC, and 5 % for other products. Accelerate the
deployment of the businesses to ensure the medium-term management plan targets are achieved for FY2019.

253.0
Units: Billions of yen 241.0

FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019

mLC, MS, GC m Others Published Medium-Term Plan
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Improved Profitability

Income increased and profitability improved further. Operating margin improved a significant 7.8 points,
due to expanded business size, improved product mix, and other factors.

Drivers of Sales Growth for FY2012 to FY2017
Products: Mass spectrometers 16 % CAGR and liquid chromatographs 12 % CAGR
Regions: India 16 % CAGR, North America 15 % CAGR, and China 13 % CAGR

Units: Billions of yen

9 % CAGR 24 % CAGR +7.8 points
2,316 370

1,539 16.0 %

Net Sales Operating Income Operating Margin

Analytical & Measuring Instruments Business Presentation Materials, September 2018



) SHIMADZU

|. Outline of Analytical & Measuring Instruments Business \\,\\f\\ S o ///
Sales Increase by Region P
Expansion outside Japan is leading growth, with the overseas ratio increasing 8 points to 57 % from 49 % in FY2012.
Japan 5% CAGR North 15 % (8 %) CAGR Europe 11 % (6 %) CAGR
America

FY2012 FY2017 FY2012 FY2017

FY2012 FY2017

China 13 % (6 %) CAGR India 16 % (9 %) CAGR

- indicates impact of yen appreciation.

CAGR excluding yen appreciation indicated in
parentheses.

Foreign Exchange Rate
FY2012: US$1 = ¥80
FY2017: US$1 = ¥111

FY2012 FY2017 FY2012 FY2017
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|. Outline of Analytical & Measuring Instruments Business e N

Markets and Products S

With 3to 5 % market growth rate for Analytical & Measuring Instruments, stable markets have formed in
many fields of industry.

Life Science =& Chemicals and Foods| Materials Environmen

* Drug development * Food safety * Automotive * Enviror
« Genomic drugs * Functionally-enhanced foods * Electricall/electronic *E

e Clinical research e Chemical products e Materials
* Cellular analyses ' A
LCMS-9030 Mass =" i
Spectrometer (Q-TOF) ! ., .
= C S F} F: ICPMS-2030 ICP I 5 ' 4:° TOC-L Series Total
GCMS-TQ8050 Mass [ Mass SpECi A ‘ : Organic Carbon
Spectrometer . e IL T -— Analyzer

P
LCMS-8060 Mass : ¢ 2 AXIS ULTRA2 .
Spectrometer (Z‘,T& Photoelectron |
= &4 Spectrometer NP-4200 Online Total Nitrogen

and Total Phosphorus Analyzer

Nexis GC-2030 Gas GC Columns
Chromatograph

MALDI-8020 M ’ —
a5 ’ LC Columns

Spectrometer : ‘ P .
Series Plus Integrated Cell Picker Cell V

EDX-LE Energy Dispersive

High-Performance Culturing e SMX-225CT X-Ray Fluorescence
- IRSpirit FTIR . Spect t
Liquid Chromatograph Support System Spectrophotometer Nondestructive pectrometer
System Inspection Machine
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Growth Strategies for Analytical & Measuring Instruments

*Accelerate deployment of key mass spectrometer (MS) and Ilqwd chromatograph (LC) models and
pursue more high-end models, such as with high resolution or high sensitivity features.
Growth *Develop new demand in healthcare fields, such as for MS-based screening for diseases and drug

SUEIGCHOIES discovery support.

Expand the aftermarket business, such as by expanding/improving the line of consumables and
releasing new reagents.

Business Field | EXPected Changes in Society and Business | .o oo addressed by Shimadzu
Opportunities

Diagnosis and treatment support
Drug discovery support

Cellular analyses

Food safety and functionally-

*Promote healthcare that is effective for addressing
aging society

*Promote preventive healthcare

* Routine health management based on a growing
interest in health enhanced foods

Human Advanced
health healthcare

ANANEA NN

<

Support for developing new

*Widespread use of light-weight materials in materials with enhanced

Businesses Deployed

Materials automoplles elie al_rcraft : functionality or lighter weight, etc.
*Regulations established to improve safety . : :
v' Environmental impact reduction
*Increasing seriousness of environmental pollution v' Environmental measurement of
Environment/ * Accelerating pace of global warming air, water, and soil
energy e Transition to alternative energies toward achieving v' Support for alternative energy
a low-carbon society development
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Il. Growth Strategy—Advanced Healthcare e - "
Advanced Healthcare Measures (1) B

Promote joint research with leading healthcare institutions to develop solutions for supporting
diagnosis and treatment of cancer, lifestyle diseases, and psychiatric disorders.

Advanced Healthcare: Deploy solutions in the advanced healthcare field based on combining advanced mass spectrometry,

near infrared spectrophotometry, and diagnostic imaging technologies. Contribute to conquering

intractable diseases, such as cancer, lifestyle diseases, and psychiatric disorders.
Cancer

 Development of method for ultra early diagnosis of colon cancer (joint research with Kobe University Hospital and National
Cancer Center): GCMS

e Supporting development of photoimmunotherapy for cancer (joint research with the National Cancer Institute in the U.S.):
LCMS and near-infrared imaging system
Lifestyle Diseases

 Development of primary aldosteronism diagnostic system (joint research with Tohoku University Hospital): LCMS and
angiography system
Psychiatric Disorders

* Development of method for detecting Alzheimer's disease (joint research with National Center for Geriatrics and
Gerontology): MALDI-TOF MS

N =@ A 1 L
g { = ( :
b % ( fi;_
{ \\’ =
i & Jiew T ‘ lr III ~
| ¥ éM‘ e TR 8 | - > —
| J < \\“l‘- 2 - =4 \ = w
\¢ e~

Near-Infrared Fluorescence Angiography MALDI-TOFMS
Imaging System System AXIMA
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Advanced Healthcare Measures (2) — e

Contribute to solving challenges of society by promoting early detection, diagnosis, and treatment of major diseases.

N
“Fia.

[ Early detection ]> [ Diagnosis ]> [

Treatment
support

P>

Prognosis
management

MS: Cancer screening
Colon cancer, breast cancer,
pancreatic cancer, liver cancer,
stomach cancer, and lung cancer

. 12

PET: Diagnostic imaging

Breast cancer «-

MS: Diagnostic support
during surgery
Liver cancer

L
»

Cancer photoimmunotherapy

support
Therapeutic effect measurement

. 13 .
e

MS: Follow-up examination
Presence of cancer
recurrence/metastasis

MS: Disease screening
Diabetic nephropathy

High blood pressure =p. 14

Primary aldosteronism
treatment support

MS: Medication

management
Organ transplants and
autoimmune disorders =p. 16

Psychiatric

Disorders

MS: Dementia screening
Mild cognitive impairment (MCI)
. 18
Alzheimer's =p. 17
Depression

IR: Rehabilitation therapeutic effect

measurement

Mild cognitive impairment (MCI) =p. 18
MS: Drug discovery research support

Beta-amyloid screening =p. 17

* MS: Mass spectrometry
PET: Positron emission

tomography [ )
IR: Near-infrared ¥
spectroscopy _Jud

Comprehensive health management service for extending healthy life expectancy
Using smart devices to provide information about health, diathetic risks, and functionally-enhanced foods
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ll. Growth Strategy—Advanced Healthcare

Promote Colon Cancer Screening

Early Stage Cancer Screening - Part 1 of 2

Started colon cancer screening on trial basis
Identified biomarkers and started trial in September of this year at medical institution in Kyoto.

m Description of development: Joint research with Kobe University and National Cancer Center
Objective is to build platform for early stage cancer detection based on GCMS quantitative
analysis of biomarker compounds unique to colon cancer in the blood.

Colon cancer screening
1) Acquire blood sample (same method as conventional blood test).
2) Pretreat and analyze 50 uL of blood plasma by GCMS.
3) Determine risk of colon cancer by screening for four types of biomarkers.

m Next steps

Expand scope to include analyzing risk of multiple cancers from a single blood sample, such as
breast, pancreatic, and stomach cancers. The challenge will be building the capabilities for
collecting samples acquired in accordance with a standard protocol.
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Support Photoimmunotherapy Research

Cancer Treatment Support

Support photoimmunotherapy research and development
Support cancer photoimmunotherapy research at the National Cancer Institute (NCI) in

the United States.
m Description of development

ElsHIMADZU ..‘ NATIONAL CANCER INSTITUTE

Support developing practical cancer photoimmunotherapy methods based on advanced near-infrared camera

and mass spectrometry measurement technologies.

fCamera for NIR-PIT

Uses fluorescent light to observe
antibody-drug conjugates accumulated at
cancer cells and the destruction status of
\_ cells after treatment.

\

J

Photoimmunotherapy

1) Inject an antibody-drug conjugate (see illustration on the right), which is an antibody that only
targets cancer cells bonded to a chemical substance (that destroys the cell membrane when

exposed to near infrared light), into the patient.

2) The cancerous area is irradiated with near infrared light to selectively destroy only the cancer
cells. Practical commercialization of this method is highly anticipated as a revolutionary
method for treating cancer with minimal adverse affects or impact on normal cells.

\_

(Mass Spectrometers

Quickly determine therapeutic
effect by analyzing
components in patient urine.

~

'

J

Antibody that only .
targets cancer cells ANtI body-Drug

Conjugate

Chemical (IR700) that
destroys the cell membrane
when it absorbs near-
infrared light
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ll. Growth Strategy—Advanced Healthcare ) g e
Primary Aldosteronism Treatment Support B

Support for Treating Primary Aldosteronism - Part 1 of 2

Primary Aldosteronism (PA) Treatment Support

Engage in joint research with Tohoku University Hospital to achieve a treatment that

reduces the burden on patients with primary aldosteronism, which causes high blood
pressure.

Estimanzu Wge¥ @ mikxzme
B Description of development

1) Use a catheter to acquire blood from several locations in the adrenal glands and then immediately analyze
the aldosterone concentration and other characteristics in a mass spectrometer.

2) Display both mass spectrometer results and an X-ray image of blood vessels. =p. 15
3) Aim to achieve a treatment that significantly reduces the burden on patients by identifying tumors that are
excreting excessive amounts of aldosterone, which in the future will be treated (burned out) immediately on

the spot.
fAngiography Systems Mass Spectrometers N
Use high resolution X-ray images for ﬂm . ot 1700 21 S oS e e el el
acquiring blood with a catheter and also Ji\._é:: ilb__ characteristics in blood acquired from multiple locations
providing treatment. @

in adrenal veins. Transmit the information via the in-

hospital network and quickly integrate it into the blood
\_ vessel radiography images.

J
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Primary Aldosteronism Treatment Support S o 2

Angiography image Data displayed integrated with images clearly
shows the local concentrations of aldosterone.
Mass spectrometry data | Used to treat tumors with excessive secretion.

B ] ﬂurrent Treatment of Primary Aldosteronism \
] : | *High blood pressure is caused by primary aldosteronism in
about 5 to 10 % of the approximately 40 million patients with
. RS 97 high blood pressure in Japan.
o |y = o & | «In applicable cases, high blood pressure is caused by

SHIMADZUOO1 | RAV.CV ~ |

S o T = y ol excessive aldosterone secretion from either or both left and

SHIMADZUOOS | EIV

e W el ke 28 | right adrenal glands.

145325 | 274 | ; g 0 o
| e | [ owar | » Treatment involves using a catheter to acquire blood from
multiple adrenal gland locations and examining the secreted
aldosterone. Burn out rumor\A\drenal glands
- T—

Electrode plates :

* If excessive aldosterone o 4
secretion is confirmed from either .
left or right adrenal glands, the  Hign-frequency cauterizer

\ gland is excised at a later date.

Catheter~
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ll. Growth Strategy—Advanced Healthcare
Support for Follow-up Management by Monitoring Drug Levels

in the Blood

Deploy business for monitoring drug levels in blood using a mass
spectrometer and unique reagent Kits

» Utilize stable isotope technology essential for quantitative analysis using a mass spectrometer (MS).
* Accelerate development of unique reagent kits by Shimadzu and Alsachim for healthcare fields.

* Pursue synergies between instruments and reagents.
* Application examples: Monitoring immunosuppressants, anticonvulsants, and other drugs in the blood

LC-MS/MS systems with fully
automatic pretreatment

[ |

|
1

LCMS-8060 Mass

Spectrometer

_

. [== W

ALSACHIM

a Shimadzu Group Company

Stable isotope
technology

- Joint development

o = .5
> ! Bede
E ME

Reagent Kit

Total
Solutio

Customers

Monitoring drug levels
in blood

* Immunosuppressants
e Anticonvulsants, etc.
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Il. Growth Strategy—Advanced Healthcare e D
Disorders P e -l

Deploy Alzheimer's Detection Method
Use a MALDI spectrometer to detect amyloid deposits associated with

INVAICTUEIS

Started MS-based amyloid contract analysis business
In August 2018, Shimadzu started a contract analysis business to screen for amyloids in
samples from pharmaceutical companies, universities, and others, and contribute to
Alzheimer's research and new drug R&D. @stmanzu Vel

BEIRFERAREYY

B Description of development

1) Work with the National Center for Geriatrics and Gerontology to discover biomarkers for amyloid deposits.
2) Dramatically less invasive than conventional cerebrospinal fluid examination methods.
3) Cost is also less expensive than PET examinations.

Amyloid deposit analysis

r_ (minimally invasive and low cost) —\

MALDI Mass Spectrometer

0.5 mL micro

blood sample Identify
» amyloid
-~ ' deposits
‘
G "
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Il. Growth Strategy—Advanced Healthcare

Comprehensively Deploy Businesses for Dementia

Psychiatric
Disorders

[ Confirmed diagnosis ] [ Prevention ]
Clinics, nursing

[ Early detection and screening ]
Health management center, clinic, group Outpatient at hospital or specialist
office homes, adult day care,
in-home care

health screening center, or community
5/ ‘ﬁ/’ fNIRS (Determination of
“ the therapeutic effect)

screening 3

g.ﬁ— [ PET of head, MRI, or CT |
LCMS/MALDI-TOFMS LCMS/MALDI-TOFMS [ Nursing care J
Biomarker screening ] m

Biomarker screening
[ ] [ (supplemental diagnosis)

(MCI examination)
Exercise and ] [ Wearable health devices ] ‘4 ‘ AeelmulEies I
QY] { ) database and analyzed

[ Routine health management ] [ Saale Gadet

)

Adult day care
In coordination with
primary care provider
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() SHIMADZU \ :

Il. Growth Strategy—Advanced Healthcare S | o -
Use Cells to Support Drug Discovery and Regenerative Medicine e e

Deploy Equipment for Acquisition, Cultivation, and Observation of Cells

Offer total support for reliable iPS cell cultivation

Together with iPS Portal, Inc, Shimadzu jointly developed Cell Picker, a system for easily
and accurately removing unnecessary cells generated during iPS cell cultivation, which
was released in March 2018.

Given the progress in iIPS and other cell research intended to fully realize regenerative
medicine, we will comprehensively deploy devices and services that provide powerful
support for observation and cultivation of such cells.

- -

CultureScanner CS-1 Cell
Culture Analysis System
Control cell cultivation process

- pea
IPS Portal, Inc r PORTAL
Established in Kyoto city in 2014 to promote the industrial use of iPS
cells, iPS Portal provided infrastructure and instruments to
Support System companies involved in drug discovery and regenerative medicine.
Remove unnecessary cells Shimadzu, 15 other major Japanese companies, and Kyoto

Prefecture have invested capital in iPS Portal.
http://ipsportal.com/

CZMAP System_ CelliCllitire Cell Picker Cell Culturing
Media Analysis Platform
Use LC/MS/MS to measure
changes in culture supernatant
components during cell cultivation

Analytical & Measuring Instruments Business Presentation Materials, September 2018
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Il. Growth Strategy—Materials Science O | L e
Deploy Business in Materials Analysis Market (1) BT s

Growth in Markets for Functionally-Engineered Materials

MATERIALS ANALYSIS MARKETS CAGR
i BY REGION 5.0 %
$ mil. ( ) o
130 6.9 %
2,000 187.0 ° /G T I
row aclors
161.7 10/ 630 70%
1,500 taLs 1. Weight reduction promoted for aircraft
and automobile
0 o 0 g
1000 3.1% 2. Stricter environmental regulations
3. Expansion of inline materials
500 characterization
4.7 % 4. Expansion of markets in newly
emerging economies
0 . /
2014 2017 2020 2023
m North America ®Europe ®mAPAC RoW Source: Frost & Sullivan Report (May 2018)
"Global Materials Characterization Market, Forecast to 2024"
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Il. Growth Strategy—Materials Science e e o
Deploy Business in Materials Analysis Market (2) P

R
' Conventional Materials /f New Materials M
materials (Ti, Mg) Biomaterials materials materials nanofibers

Trend toward using multiple materials

Application -In-S|_tu measurement of r_natenals ] : »- IS—
. «Strain measurement by image ‘b + \ material imaging
Systems analysis === v

\

*Methods for testing carbon fiber reinforced

Siclglelzigevziilela] thermoplastics
*Methods for measuring cellulose nanofibers

Test Design K Q}% .
X\ |

data simulation \ |

S —

Combination of *Seamless processing of measurement
: simulation and data }; ‘E
SEHIRUEEERIUIREILLIINIERY < Highly accurate test prediction p__ (L

: . . € New materials design & Strength prediction € Functionality prediction
Materials informatics @ Service life (fatigue) prediction € Polymer structure prediction € Adhesive properties prediction

Analytical & Measuring Instruments Business Presentation Materials, September 2018
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Il. Growth Strategies—Deploying New Products Yo B e
Measures to Expand the Mass Spectrometer Business (1) S

Mass Spectrometer (MS) Business Expansion Measures

 Market conditions
v Market size is about 600 billion yen, with an estimated growth rate of about 6 %.
v Demand is mainly expected in pharmaceuticals, biotech, and food fields in the private sector and in
environmental measurement and academia/government fields in the public sector.
v Additional increases in sensitivity and resolution, and widespread adoption of in vitro diagnostics, early
diagnosis of diseases, and other technologies are predicted in healthcare fields.

* Shimadzu's expansion measures
v Expand/improve product lines of high resolution liquid chromatograph mass spectrometers (= p. 23), new gas
chromatograph mass spectrometer models (= p. 24), and direct mass spectrometers (= p. 25).
v Promote researching new applications for using MS in healthcare fields. (= p. 10-p. 18)
Cancer: Risk screening, pathological diagnosis support, photoimmunotherapy support, and follow-up examination

support
Lifestyle diseases: Risk screening, primary aldosteronism treatment support, and medication management support

Psychiatric disorders (Alzheimer's): Risk screening and diagnostic support
v' Develop expert systems based on using Al and ICT technologies for sophisticated data processing and

analysis.

Analytical & Measuring Instruments Business Presentation Materials, September 2018
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Il. Growth Strategies—Deploying New Products Sy
Measures to Expand the Mass Spectrometer Business (2)

New Mass Spectrometer (MS) Product:

LCMS-9030 High-Resolution Liquid Chromatograph Mass Spectrometer

* High Resolution

Highly reliable compound identification —
> ngh Accuracy "
High mass accuracy yaw
* High Stability e~

Maintains high mass accuracy even after operating continuously for long periods in
environments with temperature variations
* High Operability
Simple operability: Uses highly rated LabSolutions LCMS software, which has an extensive track
record in LC, GC, and quadrupole LCMS systems.

New Fields Being Developed for Q-TOF Mass Spectrometers « Sales of 30 units are expected in FY2018.

Biopharmaceuticals %haﬁptetr_lzatlc;n of bl_t:_pharr?aceutlcals, » Successively expapdhm_prove Ilng of application |
laentification ot impurities, etc. software, such as impurity analysis software, residual

General Structural Analysis Structural analysis of impurities in pharmaceuticals pesticide/toxicological drug screening software, and
and synthetic chemical substances, etc. peptide mapping software

Food Safety, Environmental g oo oo 0 inknown compounds, etc. « Successively release new products with higher

Testing, Forensics resolution

Omics Analysis Biomarker discovery, etc.
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ll. Growth Strategies—Deploying New Products \\;\‘ ~__ L /
Measures to Expand the Mass Spectrometer Business (3) e

New Mass Spectrometer (MS) Product:

NX Series Gas Chromatograph Mass Spectrometers

e Configured with a state-of-the-art GC unit and highly accurate mass spectrometer unit
Offers maximum sensitivity and better reproducibility based on precise flow control achieved by combining
the latest Nexis GC-2030 GC unit with a highly accurate mass spectrometer unit. Furthermore, the software
provides more efficient system operability for achieving a smoother workflow.

 Three models released simultaneously
Three models were released simultaneously, two triple quadrupole models (a high-end GCMS-TQ8050 NX
model and a standard GCMS-TQ8040 NX model) and one single quadrupole model (GCMS-QP2020 NX).

e Satisfies a wide range of needs
In addition to the three models above, we will also offer a broad line of
pretreatment systems and various databases for satisfying customer
needs in detail and for satisfying demand in academia/government,
chemicals, and energy fields for regulatory compliance, such as
environmental measurement and food safety.

GCMS-TQ8050 NX

Analytical & Measuring Instruments Business Presentation Materials, September 2018
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ll. Growth Strategies—Deploying New Products h

Measures to Expand the Mass Spectrometer Business (4)

Mass Spectrometer (MS). Deploy Direct Mass Spectrometer

process.
B MALDI-TOF Time-of-Flight Mass Spectrometers ﬁ&%fg

A new more compact tabletop model released in October 2017 is also easier to maintain.
Deploy the model in fields such as drug discovery, diagnostics, and chemicals.

(It was awarded the Japan Institute of Design Promotion Prize at the 48th Machine Design Awards.)

Protein drug analysis _ ) _
_ Drug QC of synthesized | Diagnostic Known profiling Chemical
CEWERYY compounds (nucleic research products

acids and peptides)
B DPiIMS-2020/8060 Probe Electrospray lonization Mass Spectrometers

Able to analyze mass with only simple sample pretreatment, they can achieve quick and easy
screening. Deploy them in fields that analyze chemicals, foods, and biological organisms, for example.
(The product was commercialized based on results from a Japan Science and Technology Agency
Program for the Development of Systems and Technology for Advanced Measurement and Analysis.)

. iupplgrrl.ent vsi _ _ Quickly perform screening and
Check synthetic Cegrta 2 |ontana ysis Biological YWPRETYSITs analysis directly from
substances ontaminan organisms biological samples

Polymer and oligomer analysis
Additive analysis

Strengthen the deployment of direct MS systems, which do not need the chromatographic separation

eMSTAT Solution Statistical
Analysis Software

=

: %
- .

MALDI-8020

DPiMS-8060

screening analysis
Analytical & Measuring Instruments Business Presentation Materials, September 2018
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ll. Growth Strategies—Deploying New Products S | i  /
Measures to Expand the Liquid Chromatograph Business (1) |

Liquid Chromatograph (LC) Business Expansion Measures

 Market conditions
v Market size is about 500 billion yen, with an estimated growth rate of about 5 %.
v Demand mainly expected from private sector pharmaceuticals/biotech and academia/government, etc.
v Demand is predicted to increase, due to increased automation and labor-efficiency of analysis, improved
functionality using Al, and so on.

« Shimadzu's expansion measures

v Continuously expand/improve product lines, such as with biopharmaceutical compatible models. =p. 27

v Use loT technologies to strengthen device management systems and expand customer asset management
support businesses, such as the preventive maintenance business. =p. 27

v Promote product development in closer cooperation with customers, such as with joint development with
pharmaceutical company consortiums in the United States. =p. 27

v Expand the consumables business by expanding/improving column product line and offering packages.
=p. 28, p. 31

v Strengthen deployment in China, which has the highest market growth rate, expand sales of integrated and
dedicated models (analyzers), and accelerate deployment in promising fields, such as clinical, CRO, and
environmental measurement fields.

Analytical & Measuring Instruments Business Presentation Materials, September 2018
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ll. Growth Strategies—Deploying New Products

Measures to Expand the Liquid Chromatograph Business (2) 1 e

Liquid Chromatographs (LC) New Products

Perform highly sensitive and reliable analysis of
peptide drug products, nuclear drugs, and so on, for
research and development or quality control of
biological macromolecules or biopharmaceuticals.

Nexera Bio

* High-sensitivity analysis
High sensitivity detection achieved by
suppressing sample adsorption.

* Prevent instrument problems before
they occur
Prevent salt precipitation and other
problems during analysis of antibody
drugs.

High-Sensitivity LCMS Biopharmaceutical Analysis System
Nexera Mikros

e High robustness
Achieves high analytical reproducibility
j even for continuous analysis of plasma
[ samples.
f e Qutstanding easy operability
1 7 Columns can be installed in MS units in
one step, without creating any dead
volume.

Contribute to improving the reliability of test
data for pharmaceutical companies by
releasing LabSolutions i-Qlinks, a network
system with LIMS functionality to support
creating test protocols, analyzing samples,
analyzing results, and creating test reports
for each pharmaceutical manufacturing
process step.

Test Information Management System

LabSolutions i-Qlinks System
'@

Testitems <Sequence Analysis Data Test report

P N
i T

Using LabSolutions

Test plan

i-QLinks LabSolutions i-QLinks

Prepare test  \
Test order )

Check the synthesis status or analyze
impurities in chemicals, drugs, or
other compounds and provide total
LC/SFC solutions for supporting
preparative purification of optical
isomers in pharmaceuticals.

Preparative Purification System

Nexera Prep
* High efficiency
Simulation function saves time.
* Smaller space requirements
About 50 % smaller size than competing products.
* New Shim-pack Scepter preparative column
A line of new columns makes it easy to scale up
from analysis to preparative separation.

Preparative SFC System EE'
Nexera UC Prep =

* Engaged in joint development with a consortium of
major pharmaceutical companies in the U.S.
(ETC).

* Build a system optimized for large-capacity
preparative separation of chiral compounds during
synthesis for drug discovery.
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ll. Growth Strategies—Aftermarket Business e e .

Measures to Expand the Column/Reagent Business = =

Consumables and Reagent Business

Expand/improve consumables product line and expand reagent sales
Expand sales of LC and GC consumables and MS reagents.
Aim to expand sales and profitability to a new level by achieving synergies between
Instruments, consumables, and reagents for key models.
m Expand/improve consumables product lines
v Expand/improve the LC column product line (adding 750 items in 2018 to about 3400 items),

mainly for high value added products, such as products that support analyzing basic compounds,
high-speed analysis, or alkaline conditions.

v Improve line of columns and other consumables for biotechnology fields. @’:,\
v Continue to consider business expansion via mergers or acquisitions. > .

m Measures to develop reagents
v Jointly developing new reagents with Alsachim in France (acquired in 2017), releasing
Immunosuppressant analysis kits in Europe and Japan, and even plan to apply for FDA approval
in the United States. Develop a kit for TDM (deployed horizontally).
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Measures to Expand the Network Business — =t o =

Measures to Expand the Network Systems Business

 Market conditions
v Market size is about 62 billion yen, with an estimated growth rate of
about 4 %. | _ _ _ LJ LabSqutlons
v In addition to pharmaceuticals, other major demand fields include s I O o dviered il
CROs and petrochemicals, for example.

« Shimadzu's expansion measures

v Develop total systems for integrated management of analytical ‘
instruments and test information, such as systems that improve the ‘
efficiency of pharmaceutical testing processes or that offer stronger C— &

ﬁ*ﬁr—? /ZTL\ ER/ESB@@*E?EJ?TF

systems

security functionality. ‘ -

v Ensure data integrity for all analytical instruments in pharmaceutical ___
or other laboratories. = !
v Also strengthen deployment in ferrous metal, non-ferrous metal, o= '“s"umem. ‘ 9@3

lr

Slzer

rubber materials fields, or other fields where data tampering has

been a problem for society. : ‘ % E
v Use Al and IoT technologies to improve network systems and expand

the business through cooperation with the service business.
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Il. Growth Strategies—Developing New Demand \\;\‘ ~ e
Measures for Cannabis Analysis in North America (1)

Cannabis Analysis

Develop new demand in North America

Actively develop new demand based on the legalization of medical and recreational
cannabis (marijuana) in the United States, Canada, and other locations.

m Background for expanded demand for analysis and Shimadzu measures =

v Given the progress in the medical research of cannabis, which has shown (WTO) therapeutic benefits for
glaucoma, cancer, AIDS, spasms, pain relief, depression, and other conditions, progress toward its
legalization has continued ever since it was legalized in Colorado State in January 2014.

v Currently, it has been legalized for recreational use in six states, including California in 2016, which has the
largest population in the United States. In October 2018, it is scheduled to be legalized in Canada as well.

v Due to the legalization under state law in the United States, production levels within states have been
steadily increasing, which is expanding demand for analysis to confirm the active ingredients and control
residual pesticide levels.
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Measures for Cannabis Analysis in North America(2)

Cannabis Analysis

(continued)
m Background for expanded demand for analysis and Shimadzu measures

v Shimadzu North America (SSI) got a head start on accommodating cannabis demand.

v SSl has been successively commercializing liquid chromatograph systems designed specifically for
cannabis analysis and specialized consumable and reagent kits.

v Application software is provided with gas chromatograph mass spectrometer, liquid chromatograph mass
spectrometer, and ICP mass spectrometer systems to comply with residual pesticide regulations that vary
depending on the state.

v The systems also satisfy similar demand in Europe.

- (;aEgabls Anallyzer oot Specialized Consumables Kit Mass Spectrometers Moisture analyzer (left) and
SRllEEls S WO EElbAINg Columns and reagents for Analyzes residual pesticides analytical balance (right)
active Components in cannabis Cannab|s analys|s al’ld heaVy metals in Cannabis
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ll. Growth Strategies—Developing New Demand

Participation in Creating Regulations

Global Regulations

Starting Year

Participate in Creating Various Regulations for Environmental Measurement, Energy, and
Other Fields and Strengthen Ties to Regulatory Authorities

Content

Related Products

Participate in creating the international standard IEC 62321—Part 8

method

strain-rate dependence of plastics.

Revised RoHS Directive 2019 (testing method for phthalate esters) and develop products compliant Py-Screener (GC/MS system with pyrolyzer)
with the standard.

Sgﬁg]dlcgtl ast:gsér?\r/]i(;gr:(rar?;riglogrsotbe{:ihoen 2019 Participate in round robin testing of the method for testing fluorine LCMS high-performance liquid chromatograph
compounds (PFAS: polyfluoroalkyl substances). mass spectrometers

Agency (EPA)

Chemical substance regulations by the

United States Environmental Protection 2016 Total nitrogen analysis method adopted as ASTM-D8083 TOC total organic carbon analyzers

Agency (EPA)

Measurement of trace moisture content 2019 Currently under review as standard testing method submitted to ASTM | Trace moisture content measurement

in LPG as official method for United States (WK59649) system using GC and BID units

Standardization (adopted by I1SO) of . . , . . . . ] . .

high-speed plastic tensile testing 2023 Participate in creating high-speed tensile testing method for evaluating | Hydroshot HITS-T series hydraulically controlled

high-speed tensile testing machines

Japanese Regulations

Starting Year

Content

Related Products

Simultaneous pesticide analysis method jointly developed with

LCMS high-performance liquid chromatograph

special maintenance, specified by the
Minister of Health, Labour and Welfare

inspection systems

DI W ey et metnot 2t National Institute of Health Sciences mass spectrometers
Revision to regulation (notification) for
controlled medical devices requiring 2018 Classification for mass spectrometers added to clinical chemical LCMS high-performance liquid chromatograph

mass spectrometers
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. R&D

Global Development Capabilities, Healthcare R&D
Centers, and Innovation Centers
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lll. R&D R rE
Global Development Capabilities P

Promote global research and development by strengthening cooperation between development departments at

Head Office and locations outside Japan and promoting joint research with academia or other leading research

institutions.

Clinical, foods, and Envi Advanced healthcare
materials e VI ent nd energ

European Innovation Center § US Innovation Center

China MS Center

MS application development
Systems for Chinese
markets, regulatory
compliance, and mid-range
model development

Development of imaging
applications and systems
for clinical medicine, food,
and composite materials

Development of applications
and instruments for life
science and energy fields

(Head Office) Healthcare R&D Center Global Development Capabilities

Division R&D dept.

Global Application Development Center SIOb?I t
Technology Research Laboratory eve.Opmen
locations

Works with Innovation
Centers in respective
countries to develop high-
end strategic products

Development

departments at Head .
Office Academia and

Technology Research other joint
Laboratory research partners

vironmentg
and food

Promote joint research with
academia

Search for technology seeds

and needs

Global Innovation
Centers
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Healthcare R&D Center P

Strengthen ties to advanced research institutions. Strengthen synergies to Shimadzu technologies
and accelerate deployment in healthcare field.

Rapid progression of declining
birth rate and an aging population

Jointly operated laboratories JASSGS = Increasing Durden of social

Growing interest in health
management

L
Space for joint research with e e - T —— —
resident customers Oy L Utilize big data based on r_evolutlon in
: Al/loT technologies
= Prepare medical information
T infrastructure

Offer solutions for solving challenges
of society in the healthcare field

V Establish a new revolutionary business,

Innovation Centers based mainly on analytical and measuring
g e | == technologies, that offers comprehensive

Promotes joint operation with =8 —pr™ health management services for extending
companies that have advanced % ELRILEy healthy life expectancy with support for

technologies outside Japan everything from prevention and diagnosis
to treatment and follow-up management.
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Innovation Centers

. Number of . . . Joint Research

Development of System for Measuring Antibody Drug Concentrations

in Tumors Clinical
Develop a method to analyze antibody drugs in tumors by using nSMOL and  Pharmaceutical
use it to develop new treatment method.

Development of System for Analyzing Allergens
Develop a food allergen analysis system based on combining automatic Foods
protein pretreatment with LCMS.

Development of Preparative SFC System
Develop a preparative SFC system jointly with a consortium of major Pharmaceutical
pharmaceutical companies (ETC).

ICP-MS Elemental Analysis for Omics Applications
Develop a system for observing the status of schizophrenia and autism
treatment.

Development of System for Analysis of Functional Ingredients
Develop a Nexera UC method package for analyzing ingredients with Foods
functional benefits in vegetables.

Development of Method for Directly Analyzing Biomarkers from DBSs
Europe 6 by SFE/SFC-MS Intended for Tailor-Made Healthcare Clinical
Direct DBS analysis system using SFE/SFC-LCMS-8060 system

Other Asian Environmental phosphate monitor
Countries Develop a high-sensitivity and compact online river nutrient monitor

us 8

Clinical
Pharmaceutical

China 5

Environment

Providence Cancer Ctr

FDA and NIST
(candidate)

Enabling Technologies
Consortium

Peking University
Health Science Center

National Engineering
Research Center for
Vegetables

University of Geneva
(Switzerland)

National University of
Singapore (NERI)

Analytical & Measuring Instruments Business Presentation Materials, September 2018



G sSHIMADZU

Index

V. Summary

Analytical & Measuring Instruments Business Presentation Materials, September 2018



[ SHIMADZU \ S

V. Summary \,;

Achieve Additional Growth

Expand/improve high-end products and accelerate development of new fields and new

demand.

e Satisfy broad demand for analytical systems, for applications ranging from cutting-edge to general-purpose, by
offering an extensive line of products and services.

» Create new demand, not only in the healthcare field, but also in other growth fields, such as new materials,
environmental measurement, and food safety.

* Release an unbroken stream of high value-added products and services based on a core of liquid
chromatographs and mass spectrometers in a broad range of fields ranging from pretreatment to aftermarket.
Also use software applications to strengthen efforts to generate demand.

* In the case of mass spectrometers in particular, develop new demand more quickly in the recently entered field
of high resolution Q-TOF systems and create new demand for probe electrospray ionization mass
spectrometers by offering dedicated models.

e Also create new demand by actively participating in creating global regulations, such as environmental and
food safety standards.

» Take on the challenge of creating number-one and truly unique products by strengthening R&D functions
globally, such as Innovation Centers and the Healthcare R&D Center, by accelerating joint research projects
with academia, leading hospitals, or others in advanced fields.
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New Products Sy e e
Key New Products Released During the Past Year(1)

Life science, chemical,

and food fields ﬁ a4
% 3

Eﬂ

C2MAP System Cell Culture ﬂnm& Intgsutna[ patho%emc
Media Analysis Platform  Cell Picker Cell Culturing ~ Stable isotopes acteria gene II(<:'
' Support System testing reagent kit
H B Drug discovery and
regenerative Drug discovery and
ﬁ medicine research regenerative g =i
, medicine research g 'l |

LabSolutions Insight Multi-
Analyte Quantitation Software

GCMS-TQ8050 NX _ _ —
I | —

Mass Spectrometers

-

Environmental testing and Biobh toal - L CIMSIMS Method Pack .
food safet Iopharmaceuticals ; ethod Package for
LCSMS-Et903O I\t/lass g and chemicals Pro;Sng_ggluS%rLcer Aminoglycoside Antibiotics
pectrometer )
Food safety, environmental Biotechnology research

testing, forensics, and omics

ull :
A -rUR B 75  MBLK-F L]
awiE | [ r," EUTE 1

Smart Forensic Toxicological
Database for GCMS-TQ Series
Systems

) auns )

Nexera Mikros Micro-flow Nexera UC Prep Preparative Mgg)r(grrr?o?é(c)u?éo'l\%%;zlis LC/MS/MS Method
. S Package for Mycotoxins
LabSolutions i-Qlinks Test Mass Spectrometer Purification System Kit for Nexera XR Systems 2 J
Information Management System

Biopharmaceuticals

_ _ _ Drug discovery and chemicals Biopharmaceuticals
Pharmaceutical quality testing
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Key New Products Released During the Past Year (2)

/
)
\

Materials,

environmental and energy fields

A R E'—:' ~

= I -

-~ !|
S |

g LabSolutions UV-Vis
EDX-LE Plus Energy Dispersive X-Ray —
Fluorescence Spectrometer 8
i i @00 HID e T e N ST
Electrical/electronics VOC Analyzer TP Analyzer e —
GC-MS Phthalate Ester Environment Environment

Screening System 3= .'_.__;_ .-u._-;:':- :

IRSpirit FTIR UV-1900 UV-VIS Spectrophotometer
Spectrophotometer Environmental and chemicals

Environmental,
chemicals, and foods

Electrical/electronics
(revised RoHS compliant)
UV-Vis Control

Software

XDimensus 300 Non-Destructive
CT Inspection System

Thermal Desorption System
(GC-MS Pretreatment Unit) HITS-X High-Speed Impact . _
Environment Testing Machine Automotive and electronics

Materials and automotive
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Excellence in Science

This document contains forward-looking statements. Forecasts of future business performance
that appear in this document are predictions made by the company's management team that
are based on information available when these materials were prepared and are subject to
risks and uncertainties. Consequently, actual results may differ materially from the forecasts
indicated above. Factors that may influence actual business performance include, but are not
limited to, economic conditions within and outside Japan, changes in technologies in markets,
and fluctuations in exchange rates.

Analytical & Measuring Instruments Business Presentation Materials, September 2018



