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EARLY 215T CENTURY....A CONVERGENCE OF SCIENTIFIC DISCIPLINES COUPLED
WITH AN EXPONENTIAL GROWTH IN TECHNOLOGIES ....AND DATA

Exponential technologies are driving wave after wave of exponential innovation

e ———
in the 3 core digital technologies

Exponential
technology

Convergence

Exponential
innovation

Facilitating Tmnsdis.ciplinary Integrgliun of
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A contact lens with embedded circuitry
monitor blood glucose levels (Source: Google)
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TRANSFORMATION IN OTHER INDUSTRIES VIA DATA CENTRICITY AND DIGITAL
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GROWING MOLECULAR VARIETY, INCREASING MANUFACTURING COMPLEXITY OF OUR
THERAPEUTIC PIPELINE AND EMPHASIS ON SPEED CATALYSTS FOR TRANSFORMATION
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Small Molecules Therapeutic Proteins Monoclonal Antibodies # }»‘
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Peptibodies,  Oncolytic Immunotherapy  Antibody Drug Conjugates Cart Cells
Viruses

. . a MODALITY for the
A Biology First Approach IMMUNE SYSTEM

to FIGHT CANCER
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A FOCUS ON PATIENT CENTRICITY IS DRAMATICALLY CHANGING HOW WE MUST
APPROACH DEVELOPING AND DELIVERING OUR PRODUCTS TO PATIENTS

Process is the Patient Needs Define

Product the Product

DIFFERENTIATING THE PATIENT EXPERIENCE

Patient Centric Manufacturing Beyond The Molecule

n‘ Al
& b
= Point of Use vs, centralized manufacturing strategy @
+ Linking Attributes to pathways e I ..
5 can . DR TRGET PROLCT PROFLE H S

t Comp:
Apps

LINKING ATTRIBUTES TO BIOLOGICAL PERFORMANCE

MAM Platform Biological relevance Molecule Differentiation

Oistrbution of Identified COA Modifications in CEX e G
m..‘} P S e 5 Cell Lin (WCW "
= g Vein to vein, on demand, just in time manufacturing
e ' 3 1

+ Limited understanding from molecular design and cell

phenotype to patient outcomes
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A PARADIGM SHIFT IN THE MANUFACTURING NETWORK, INTEGRATED END TO END
PLATFORMS AND DEMATERIALIZATION

BATCH MANUFACTURING AND BATCH RELEASE TO INTEGRATED CONTINUOUS
MODALITY DIVERSITY DRIVES MANUFACTURE INNOVATION TO DELIVER QTPP MANUFACTURING AND REAL TIME RELEASE

Upstream Downstream Fill Finish Release

Conventional Flexible

Key Enabling Technologies

* High titer processes

+ Single-use systems

. . . !
» Modular design and construction Endotosin @ Agaregation/SE-HPLC or MALS @
At-/inline pH @ DNA by GPCR @
Product Concentration @ Protein A ELISA @
o $1 E?Tf' : COnneCted prOCeSSing ““""m:{::::::i: Viral Filter Post-use |n|=gviry::s';:
TfﬁK 80 acres hmld J'c:’n Percent step yield @ e
K B A A ter (Manual Samplin Percent of Theoretical Yield @
Sbuidngs | 4years « Online / At-line analytics ®Ghcaniiap (5] Final Fiter Post-use ntegrity Test @
............................. & goion i
. _tj i i @ Titer
Cost and footprint make Real-time remote monitoring @ hiamose sugar S— — il Weight* @
gecqraphic axpansion dificult @ Metabolites (Raman Probe) @ In-line testing (No sampling needed, tested in-line) . Voh;me:
o Fre @ piichorvast lobisid 5 X iter Integrity Test
» Raw material variation control . v:m:::z:l&;m;:mw“ @ Atine testing (Sampled and tested on the floor) Max TMP @
@ Pre-harvest Mycoplasma @ Off-line testing (Sampled and tested in different lab) Plunger Stopper Depth @ ¢
: f;’:;'.":v SO Real Time Release Testing AmEN

~41% Reduction in # of In-Process and Release Tests

PATIENT BASED, MODULAR AND DISTRIBUTED MANUFACTURING MAY REPRESENT OUR NEXT
PARADIGM SHIFT

~77% Reduction in Release Testing TAT for Material Disposition

. AMGEN



OUR “LABORATORIES” LANDSCAPE IS PRIMED TO REALIZE ENORMOUS BENEFIT
FROM THE DATA CENTRIC PARADIGM AND DIGITAL TECHNOLOGIES

Life Sciences Englneerlng

Reouroe
& Time

* Manufacturing Flexibility

» Shorter Cycle Time and Lower Costs
*  Supply Chain Complexity

+ Evolving Regulatory Environment

Genome vs. genome analysis

Genotyping

aca
IRV nterpretation
5%

2012

octoser 201

Paving the Way for
Personalized Medicine

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Advancement of Emerging
Technology Applications to
Modernize the Pharmaceutical
Manufacturing Base
Guidance for Industry

DRAFT GUIDANCE

B et ottty o e e s St e
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i Regiier.

Lee 2405062136,

t of Health and Humas Services
Fosd and Drug Administration
‘Center for Drug Evaluation and Research (CDER)

December 2015
Pharmaceatical Quality CMC
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THE BIG DATA REVOLUTION HAS DRIVEN A MAJOR TRANSFORMATION OF IT
ARCHITECTURES AND SYSTEMS ACROSS MULTIPLE INDUSTRIES AND DOMAINS

40 ZETTABYTES

6 BILLION
D PEOPLE
rrrrrrr
phanss

Velocity

ANALYSIS OF
STREAMING DATA

Veracity

UNCERTAINTY
OF DATA

" AMGEN'



BIG DATA TO SMART DATA — THE INTELLIGENCE IS IN UNDERSTANDING THE
RELATIONSHIPS AND PATTERNS

Mahoub

Reduce

Mai[

@g Data

Wajpoih&s From Big Data to Smart Data

Connectedness Wisdom
A
Understand
Principles
Knowledge
Understand
Patterns
Information
Understand
Relations
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SCIENTIFIC COLLABORATION AND DATA SHARING IN THE 18008.....

Public Lectures — Michael Faraday, Royal Institution London 1855
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AND THE STATUS QUO IN MANY LABORATORIES IN 2018 .....

Fundamentals of a measurement workflow

Request ‘Systems' File Shares, Databases

LIMS ELN Instrument Analysis Search
Request Software Software Report & Reuse
Data
Plan Prepare .| Submit Co:tr(:]lilr:st. Process | . Analyze .| Reports Aslts:ie‘;e
Analysis Samples | Samples - g‘ata Data |~ Data | | Results | Data
Analytical le P Instrument Instrument Processed Analyzed Reported
Mefhod Sﬂm&;u " Instructions Data "Bata Dota Results [eleeecieta

+ Contextual meta data accumulates along every step...
* Distributed across multiple systems and records
©2017 Allotrope Foundation

3% 5%
4%

* Manual transcription of methods
* Incompatible instruments & software systems

* Manual data handling that challenges data
integrity

* Legacy architectures are brittle & rigid
*  Knowledge & context resides in people’s heads

* Silos of data, context and meaning

From Eric Little, Osthus

©2017 Allotrope Foundation

mass spectroscopy HPLC'MS

cell counter

What data scientists spend the most time doing

Building training sets: 3%

Cleaning and organizing data: 60%

Collecting data sets; 19%
Mining data for patterns: 9%
Refining algorithms: 4%
Other: 5%

Gil Press, www.forbes com, March 23, 2016;

based on ClowdFlower survey of data scientists

14
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THE HOLISTIC LAB PROJECT — AMGEN PROCESS DEVELOPMENT CIRCA 2015

LB 4LLS
ge Ll 1RE /T'S

4,000+ Instruments _

S @ el
WG L) B 4

=)o =i o==N) o= ¢
=lie =) o =Nl o==m)

.......

e * Disparate Workflows (SM vs. LM)
= ="l * Incompatible Lab Systems
. * Resource-Intensive & Error-Prone

5 Electronic Noteboo Processes 3LMs
* Manual Transcription & Verification & P R
e | ° Limited Integration of Instrument Data e
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COMMUNICATING A COMPELLING VISION AT START OF THE PROJECT

Holistic Lab | Connected Execution Environment IS4PD

What It Is An open & connected ecosystem of platforms, workflows & instruments that An Example Drug substance & attribute scientists are able to design
create an environment for more intuitively generating, retrieving & sharing data. & execute an experiment in a single end-to-end interface.

CHALLENGE OUTCOME

Multiple, incompatible systems Powerful and connected tools across PD that
create an environment for scientists to spend less

« Multiple electronic lab notebook platf : . . .
HHIRIE SIECITONIC 135 noTEbook piatiorms time searching for data and more time using data

« Disparate workflows (small vs. large molecule)
) ) ’ ‘ « Single electronic notebook platform
» Resource-infensive & error-prone processes J Integra’res X Desian inferf
. - » Design interfaces
« Incompatible lab systems & Enriches Data
_ that allow cross-lab
» Manual transcription & verification Across PD Sites exacution

« Limited integration of instrument data « Streamlined data

retrieval

« Automated data
collection across
equipment &
instruments

4,000+ Instruments Electronic Lab Notebooks

Siloed by site, function or modality
% OOO
Holistic Lab

SCIENTISTS WILL BE ABLE TO ADVANCE PD SCIENCE IN A DATA-DRIVEN, CONNECTED ENVIRONMENT

+ Simple sample management

» More confextually rich data & metadata

10 AMGEN'



Reference Data | Standardization of Terminology

What It Is The initiative for the standardization of Amgen Why Now? The foundation of what we build rests upon
ferminology to create a common language. data information relating to one another.

OUTCOME

Rapid localization and disambiguation
of data with a common language

CHALLENGE
Unrelated data O

« Varied ferms across

PD systems o o

» Un-associated &

« Visibility & rich insight across
PD systems

Jo)
80

e}
Q0
0

« Better data infegrity

O
O
O
O

un-eonnecied systems O O Standardizes « Broader analytic & predictive 0 0 O o
» Limited decision making units of measure, capabilities 0 O 0 0
& experimenting o O chemical properties, » More robust pattern detection 0 0 o O
O nomenclafure & « Standardized workflow templates 0 0 0 O

O
(@)
(®)
O

metadata » Less time spent searching for data

O
@)
)
®)

» Quicker question answering

The opporfunity fo collaborate

Bigger
O . 99 with industry peers in the stan-
0 Picture for L . :
(o] o O dardization of terminologies
Amgen

beyond our own organization.

Reference Data

LESS TIME FINDING & TRANSLATING DATA WITH A COMMON DATA LANGUAGE



BUSINESS DRIVEN ALIGNMENT - CROSS DISCIPLINARY CAPABABILTIES

N - Execute/ Sample/ . . Tech
Explore Design Configure Logistics p Summarize Commit
Control Monitor Transfer
Question about Experimental Goal Satch ecord ey ey p— Sherention " Experimental Valkdatec Verifed
[ piucioncas gty Expermentor o atords | | Anabssimaric, | | Resuks/ Dpostion Inputs
otsentions Process Tt Doc Process instruc. PRt e MethocProcess References

~

Request for Samples/Materials Recipe/Method
Study / Lab Work Inventory Development

l l l I ! I l l I

Commercial

Commercial
Manufacturing

Manufacturing

M-
awTs

Werum MES SAP Werum MES PLM Clinical
Manufacturing Data ke s Werum MES Masima Dekav B Manufacturing
v Historan
= HLEE Sample
Deltav Analysis [ HLEE
HLEE Sample: LIMS/ELN)
Analysis Ms
pilot Plant —— - WEEEINY pilot Plant
s HLEE ELN HLEE ELN
HIEEEIN e e pL S0
oma eoma

Development
Labs

o
5

Development
Labs

B Revie'wr& T : Recipé/Method
L ! l ! 1 i 1 1 1 Confirm Adaption

Experiment
il of Materisls Work e

cavest
janabslz a3 Batch Record Master Batch. Material Request Batch Record Observatians / Conclusions/ Specenlcor] | Assembled Method/
Contesiaized s 1 e alded
ST ol i ey e e o Outputs
i ey e, s p
e

Analysis nstruc.

..

HLEE

Plan, Assign & Instrument Recipe/Method
Hlistic LaboratoryExecution Emironment. oceed 202054 achis Schedule Inventory Management

-

Reference

Lab Work,
Test Samples

Generate & Submit Compile & Interpret
Reports Data/Results
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THE HOLISTIC LAB “ECOSYSTEM” — A SINGLE PD SOLUTION
MODULAR ARCHITECTURE WITH DATA INTEGRITY BY DESIGN

Instrument Data Acquisition

4, @8 3

“Instrument result integration without
transcription”

)

/975 srovia Workbook \

Background

Experiment
Design and
Execution

Sample

)

Results

Recipe
Design and

Instrument

\.

Inventory & Sample

™ SEE 4
PR
T} 79 _4,

“Material and sample management

and logistics”

Result View .
Execution

. J

Request Workflow

g

“Work request management with
results transfer”

\.

Electronic Recipe

o
O
O—

“Structured process and method
recipe authoring and execution”

N

J

AMGEN



SOLUTIONS TO COMMON PROBLEMS IN PRE-COMPETITIVE AREAS - COLLABORATING TO
INNOVATE AND ACCELERATE DELIVERY — THE ALLOTROPE CONNECTION

Rethinking Scientific Data

Vendor-Specific Formats  Data in Standard Format Paper, A Standard
unstructured text vocabulary &
for methods, regs, metadata structure
recipes Process

— Material
2 5 Equipment
E—

— — » Result

Process Fxecution
Scientific Reproducibility

. Gserue | Record the Measuremen s
Community Record the Process :"“"ME"‘Y
uality
Regulztary Compliance

Publications

Framework Enabled Reports / Data Archiving
Software . Cest of Poor Quality
Share rocessed bata { Big Data
M ¥ Submissions e Predictive Modeling
Dl Tratts Process Robustness
Standards Human Factors
Process Recipe Inspections
Software Allotrope Analytical Method Warning Letiers
Toolkit Certified Repear |-{Experimental Pratocol Inwestigations
L‘”““”"’ . Equipment Management
quipmen Portfolio Management

Allotrope Foundation Mission: Effort Tracking
Revolutionize the way we acquire, share and gain insights from scientific data, through a community and the

framework for standardization and linked data.

The Allotrope Community oo

S 2 77
' \ Allotrope §ﬁ5 STHUS?
" ) Founoatlon " ‘

abbvie [ fej\ &  AMCHN ®Biogen

\ B ol - 7 A % . .
Baxter R Bristol-Myers Squibb @ Il’l‘ Boehrlqger zo, §‘ DrinkerBiddle
@ IV Ingelheim
m Secretariat
Genentech @ o %ﬁy OMERCK
Al o i el novo nordisk INVENTING F0 LIFE

?aﬂ"er o 2
& % () °% TETRASCIENCE i AgiemTochnoiogies W SYNTHACE Il @ Cognizant
S [~ = MESTRELAB RESEARCF "
g ‘, ,5 ”" @ ESHIMADZU %5 SRR €3 Ronoax 0
7 £ Excellence in Science e ”

e ' > peRsISTENT 2 ivta 1 | ~FONTAL:- :2itHALO Idbs

lember e pS BIOVIA ® KNOWLEDGE CONNECTED DIGITAL lefyn
— Sclance & Tachnology sartorius

Facilities Council

Comers Epcnonnk Wiz ZIFD © 4 paradigma

! e D (5D ;
TR svcu <BJAN> SCiEX) UICHAINED shGidn Siiuwee <%,  ThermoFisher

TECHNOLOGIES
Astrix Technology Group * BSSN Software » DEXSTR * Elemental Machines » Erasmus MC » Fraunhofer IPA « LabAnswer P21
The HDF Group

Mettler Toledo « NIST  SciBite * Stanford University » University of lllinois at Chicago * University of Southampton

AMGEN
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THE ALLOTROPE FRAMEWORK: THREE PRODUCTS, ONE HOLISTIC SOLUTION

# standardised semantic

mede! for data & metadata,

Extensibility

Ontologies

Allotrope Data Format| — Ap

Data Description
Semantic Model

Data Cubes
4l Data

Data Package
Virtual filo systom

A set of constraints on the
semantic model using data
shapes

©2017 Allatrope Foundation

Ahigh-performance  An AP to allow
binary data format.  cansistent creation &
nstrument, vendor,  reading of ADF files.

platfarm agnostic

ADF Explorer
eee

-

ADF Explarer allows browsing
af existing ADF files.

Allotrope Foundation Ontologies (AFO)
Stability RE“,:; Solubility

HPLC Ms NMR

Taxonomies

Material | Equipment | Process Result

Allotrope Data Format (ADF)

Data Description
Semantic Graph Model

Data Cubes

Allotrope Data Models (ADM)

Solubility
Study

NMR

Universal Data Container

Data Package

Virtual File System

APls (Java & NET class libraries)

HDFS5
Platform IndependentFile Format

©2017 Allotrope Foundation

Method Run Data & Rosults

21
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AGILE APROACH TO THE INTEGRATION OF ALLOTROPE FRAMEWORK IN HOLISTIC LAB

Who, what where, why

,_,QDFQ

ONE Lab =
File “Pre” Measures —
Processing (il ADFQ"

AFo €l

Regulated Data
Repository

ONE Lab
Analysis

[ o » 2 2 & |

@

\,

22
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 BIOVIA foundational
management of Allotrope
Ontologies & Vocabularies

» BIOVIA foundational connection

to laboratog instruments using
Allotrope ADF format

» BIOVIA Recipe and Methods in
S88 format

» Customer focused proof of
concept projects in process and
in the works

P
2S BIOVIA

AMGEN

S ELN Experiment

AMGEN



COLLABORATIVE DESIGN, EXECUTION & RESULTS CAPTURE IN HL

DST, DPT

Caplure

Bioreactor Sefup (xueg 01-336 2016-09-207 15:28 592) (updated 20-Sep-2016 15:29) E Bad(g’ot.nd gﬂ Equipment [ n Materials [ @ Request Samples IB Request Variables [ Request Detz
Insmclons  Fowchan  Dewals  Matenas  Equpment
Asset# | Name | Manufa Type Model
ocoss 1.1.1 Bi tor Set & s
— e foreactor Setup (= B 1 578067 |AR&D BALANCE METTLERTOLEDO | METTLER TOLEDO XS205DR | XS205..
1Balch Job Stage 9‘ 2 |634973 |AR&D DIFFERENTIAL SCANN...| TAINSTRUMENTS TAINSTRUMENTS Q200 Q200
11 Baich Job Opraion 9‘ Materials » 3|703030 |AR&D HPLC "TECHNETIUM43" AGILENT TECHNOLOGIES | AGILENT TECHNOLOGIES 1200 | 1200
‘Amount for Cell Line A (. MH012268-002)
1.4.1 Bioreacor Setup 000| Ly =
Parameters
1.1.2 Bioreactor Setup co‘ R
1.1.3 Bioreactor Setup co‘ m
Locaion:
9 a
Reactor Siot: | Preparations | [ Procedure | [1 SampleResultSummary |4 EmpowerResuts (] EmpowerPeaks
|Resultld  SampleName | Sampleld | Analysis Vial Injecton | Name | Retention Time |RTRatio | % Area " J
2 3476, Standard B 8 1/AMG 827 19.795 100 99978
23 | 3477 Assay121393-11E[S1SHA  |CEXHPLC |9 1| Acidic Peak | 1620 008 0009
24 | 3477|Assay121393-11E[S15HA  |[CEXHPLC |9 1 2184 on| oo
2 3477 Assay 121303-11E [S1SHA | CEXHPLC |9 1 3010 0009
[ bedgrand (% Eapment” [} Maters [ Z Recpes [[ Matenalbom [ cel Culresoits | 26 | 3477|Assay121393-11E |S15HA  |CEXHPLC 9 1 | 4202 0008|
API (Produc)  Mame Alias  Material Class | Barcode  ParentLotNumber | LotNumber | Amount  Cullure Status | Inoc Date 27| 3477|hssay121363-11E|S1SHA |CEXHPLC |9 | 1]AMGS27 | 19807| 100 99964)
1 ' Jeffs Media | Solution | CHO01261 MHD12130-001 10000 mL. | £2 | 3478 Assay 121393-11F |S15HB  |CEX-HPLC  [10 1 1411 | 0002
727‘ :M. Media. Solution :CHOD1262‘ nHmmmﬂwooom 29 3478  Assay 121393-11F | S15HB CEX-HPLC |10 1| Acidic Peak 1507| 008 0004
3 Jeffs Media | Solution | CH001263 MHO12130-001, 10000 mL | | 30 3478 Assay 121393-11F | S15HB CEX-HPLC 10 1 1.659' 0.007
» |ABP215 CelllineA |N-1  CellCulwre | S14CF MHD12258-001  20L |Disposed 112076 .. | 31 | 3478 Assay121393-11F |S15HB  |CEX-HPLC  [10 Y65 | 2223 011 0010|
5 ABP215 CelilineA |N1  (CellCulure  S14CG  MHD12258-001  MHD12258-002 1500mL Acive 10412016 32 | 3478 Assay121393-11F |S16HB | CEXHPLC |10 1 | 3073 0.008|
6 |ABP215 CelllineA |N2  CellCultwe  |ST4CH | MHD12258001  MHO12258-003 1500mL Acive 142016... - 33| 3478|Assay121393-11F [S15HB  |CEX-HPLC |10 1| | 427 | 0008|
7 |ABP215 CelllineA N3 |CellCulwe  |S14CJ  MHD12258-001 | MHD12258-004  1500mL Acive 1412016 34 | 3478 Assay121303-11F |S16HB CEXHPLC |10 1/amG 827 | 20011 1.00] 99960]
* ac asnla_ saeann cu . - < ans nnan nnns
Recipe
(Compose p v .
& | Preparations | [ Procedure [} Sample Result Summary |
Capture) - . — - —— ——
Name Lot# SampleID & | Sample Name |CoC Status | Amount | Concentration | Analysis |
1 |Cell Line A| MH012258-002 | S15HA Collected 5mL 10 mg/mL CEX-HPLC
2 | Cell Line Al MH012258-003 S15HB Collected 5mL 15 mg/mL| CEX-HPLC
Sample 3 | Cell Line Al MH012258-004 S15HC Collected 5mL 20 mg/mL CEX-HPLC
Results »

Summary

AS

23
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CAPUTURE OF CONTEXTUALIZED EXPERIMETAL DATA ACROSS A GLOBAL FOOTPRINT

Connected Sites: AMA, AML, ARI, ATO
Future Sites: ADL, ARM, ASM

INSTRUMENT DATA ACQUISITION INTERFACE IS REDUCING

AKTA Unicorn
Planned Q2 2017

Unchained Automation Platforms
- T8D

MANUAL TRANSCRIPTION

Empower
Deployed July 2015

|| Chromeleon

Updated December 2016

Chromatography Systems
"

Updated September 2016
File Directories or Local PC’s
LI;I jﬁ@__, =N

Instrument PC Local PD File

File-Based Instruments

shares

Requires Finding Source Folders across Local

el

IDA

I

Adapter User Interface

Sequence Selection and Results Retrieval
Select and Retrieve Sequence Results

’ *  Direct Transcription into Workbook

Instrument Sample Measurements

Improved Data Handling

*  Background Search and Automated
Processing of Stored Result Files
Instrument Context added to Processed
Instrument Results

24,000+ Sample Resuits identified

OF MEASUREMENTS

Enterprise Data Lake

Raw and Processed Data paired
with Experiment Metadata to
support Reporting

Deployed July 2016
Direct Results Transcription

into Capture Execution

)

Serial/RS-232 Instruments

B

Integration into Holistic Lab
2
28 BIovIA

Scientist Sends Sample Identifiers
for Direct Results Query

Direct Transcription into Workbook
or Compose/Capture Eliminates
Additional Data Verification

ENABLING SCIENTISTS TO FIND GLOBAL PD DATA

Application servers at each PD site are constantly crawling local fileservers making
instrument results readily available & searchable by experiment

Location: ATO
Filer:

Location: AML
Filer:

24 AMGEN



DRIVING DATA FLOW ACROSS THE PROCESS DEVELOPMENT
LIFECYCLE LEVERAGING AN INTEGRATED IS SYSTEMS LANDSCAPE

Post-Commercial
Variations

Process Characterization Tech Transfer Clinical Mfg Commercial Filing

Presentation Layer Tools Predictive Analvtics
External (Spotfire, Discoverant, SIMCA, SBOL, Search etc) \
Legacy
Partners Data Lake Source LIMS

System Data . ELNs
Instrument Data, Experiment Data
Process Methods

Holistic Lab CMC Authoring

Experiment Design & Execution Filing Sections
Process Parameter data

Master Recipe
Material and Specifications

Filing input,

Process monitoring data
DHF

QTPP
Product Lifecycle Management (PLM)

Product Record, Program Execution
BOMs

Unit Operations
Process Parameters

Reference Data

Material Master

Standardized Terminology & Registry Data

2 AMGEN



CONNECTED DATA FLOW LEVERAGING GLOBAL DATA INSIGHTS

QrPP-000010

P i bt B0 St Llaix
TPF T Result Tr - T *| e
Prefari aQ able esult Trending ~ Outliers | Data Table ® 0 7 Q@ X - -

HLEE Analytical Ap

QTPP Sections Project: Material Role: Result Field: Display By: Upper Limit: Lower Limit:
uTe || ExpmcaDuny | | | M - — ABP 798 * A - Al - Lot Number = 20
PR prre—— Ut PGA Opeesart Ovares  opemen ovn L
Sy i pane, i Range = = =
. - o e s Result Value over Time Period for each Project
i e ; by
. 0 N
] . - 0 @ Al other values
" ot 3 o Lines and curves:
o
0 Jovo o 88 Horizontal Line
" = w0 B8 —— UpperLimt
. = == Horizontal Line 2
; b3 : 7S srovia Workbook
. “ ) £% —— Lower Limit
o — o]
] - — ¥ Background
o Detail Data
2 o com Lotnumber Material Name  MateralRole  Sampletype Sample Name  Analysis Resuithiekd unit Materials
o MHO4171-001  ProAPCDOE... CEXHPLE Acidic Peaks Experiment
: e o - Design and
! ) Executon
e

Recipe
Designand
Execution

Instument
ResultView

2 AMGEN'



HIGHLY MATRIXED CROSS FUNCTIONAL TEAM, SENIOR EXECUTIVE
SPONSORSHIP, STRATEGIC LEVEL VENDOR PARTNERSHIPS

7?" DASSAULT
LD SUSTEMES

AMGEN
Objective: Long-term
enterprise partnership
Responsibilities.
tegic directions
« Company level engagement
» Arbitrate o al topics

Frequency : 2x/Month

PROGRAM OPERATING TEAM

time |

Frequency : Weekly

HL
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Business Lead IS Lead .
Business Lead IS Lead
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PD Functional Area Business SMEs

Business Product
Leads

Owner

33 23388
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EDL

w at

Business Lead IS Lead
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REALIZING THE BENEFITS TODAY OF A DATA CENTRIC “SMART” LAB
POWERED BY THE ALLOTROPE FRAMEWORK AND DIGITAL PLATFORMS

Increased Data Integrity,

Better Scientific Reproducibility :
> Context, Quality

Reduced Manual Effort &

A Strean;Ene_d Consolidated Requirements
CCESS, a””’qem Lower Innovation Barrier
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‘5) PR J Foundation for Data \ ; ‘
X 0 T Science
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B " /
v/ k ¢
- AMGEN
X
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A CONNECTED DATA ECOSYSTEM POWERING DIGITAL PROCESS
DEVELOPMENT, DIFFERENTIATED PATIENT CENTRIC INNOVATION

Cognitive Computing Capabilities Will Increase
Our Innovation Capacity and Capabilities

Powering Life Science Innovation Through A
Connected Ecosystem Science and Medicine
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