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PHARMACEUTICAL COMPANIES

Introduction

H |[nternal

i External
‘) APl SM* Development

* API: Active Pharmaceutical Ingredient

SM: Small Molecules
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Goal and Challenges

Building a Knowledge Based Organization

Common Recipe Approach Common Data Warehouse

Ensures that we all “speak the Enables leveraging of information
same language” promoting across systems to help drive data
consistency driven decisions

AP Electronic Data - Data
Lab Notebook Infrastructure Visualization
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S88 — What Is 1t?

Short for ANSI/ISA-88

* ANSI is American National Standards Institute
* |ISAis Instrumentation, Systems, and Automation Society

An industry standard addressing batch process control

S88 provides a consistent set of standards and
terminology for batch control
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S88 — Process Model

A Process is made up of an ordered set of one or more
Process Stages

Process

A Process Stage is made up of an ordered
< set of one or more Process Operations
Process

Stage
A Process Operation is made up of
an ordered set of one or more Process

< Process Actions

Operation

Process

Actions\ ANSI/ISA-88.00.03-2003
Parameters Part 3 Figure 6

N 4
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S88 — Process Model

A Process is made up of an ordered set of one or more
Process Stages

Focess

A Process Stage is made up of an ordered
set of one or more Process Operations
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A Process Operation is made up of
an ordered set of one or more Process
Process Actions

peration
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S88 recipe model for APl SM Dev

PROCESS PROCESS PROCESS PROCESS ACTION
STAGE  OPERATION ACTION PARAMETERS
- ParNa;neéer Target Actual | Unit

~ Material ™ ™ ™
Quantity J—' M ™

"\ Duration )'- 1'; ™
pH ™ ™
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S88 recipe model for APl SM Dev

PROCESS PROCESS PROCESS PROCESS ACTION
STAGE  OPERATION ACTIOM PARAMETERS
- - Target ]L Actual L Unit
. __n
Il Il
: Il Il
Al Il Jul

N 4
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S88 Recipe KM* Strategy

Regulatory Filing = General Recipe

CONTENT
Critical Parameters and Steps
Structured in S88 Format

PLATFORM OPERATING CONDITIONS: 3L Bioreactor Process
=y

Site Execu‘taabﬁlﬁef#’
Recipe

Operation

Operation - Operation

Process
Stage

VISUALIZATION
Critical Parameters and Steps

g

Operation .
Process Context rich data
Operation
Operation I Operation
Process
Action EXECUTION

Data generated in S88 Format
Contains additional site details
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[ .
Initiates ELN experiment in Symyx Notebook
-4 e e — EXperiment o)
ﬂ _____ > | ':: masterdata | _____> >
Scientist L i

588 Executed Recipe Analytlcal
Based on Approved Operatios and results
Actions - |

NMR

Client

View/Reprpcess of]
n server

el

Start experiment on
Automate Lab Reactor

probe

Samples during experiment
incorporated in same ELN
experiment

Experiment done

LiC Data Center by Mettler
N

Jd,
*.4 25 M=
. Outht files |Bmil=

- Automaticlupdate

\(;’8\-5 |

*‘&(

N
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ALR and PAT data

csv file[contains ALR recipe
and dafa (to be XML format)

© Copyright 2014 OSlsoft, LLC.




S88 integration in ELN

@ vest - - Symyx N
¥ Home ™ Ewplorer [ ) Create ~ bl Sawe - M Transition _SSend -~  (ZaPrint ~ [ Wiew - yInsert - % User Profiles & Help ~ S I | | Note bOOk
P G @ X 9 o= | ! ef ! WorkRequest Dashboard | 3
e, # % | & SyntheticChemistry | i Egupment | ] PDMS Samples (Synthetic Chemistry) | & PDMS Process Mass Intensity (Synthe... | a e
[F] Background Information T T T = ; - - -
e  |Step  |Label | Wame Lot ® Sampie 1D Rote MW MF |case | % viela |comments |
D A chome 1| se_|E D12345 + isomer aharkins-24-... Reactant 323.98|CroHsBrzFO |
R 2 | s |F isourea Reactant 60055 CHaNzO
(23 Equipment a Ste... ACETOMITRILE Reagent 41.0527 CaHaN || 75-05-9
PDMS Samgples (Synthetic Chemist... || 4 Ste.. |G |Do87e Product | . ] 0 |
£ Results and Conclusions ks Ste... |"l |Dm‘ Product | | |
PDMS Process Mass Intensity (Syn... ||~ | | 1 1 1 1 1 1
] Embedded Reports
"
: Insertable Sections 2 x
[ e
s PDMS Process Mass Intensity (S
@ POMS Samples (Synthatc Chemi
& Reference )
5 Spreadsheet “ ]
BT Text
“EY Text | | IDMSMPreparations | | ] Embedded Reports "_ "] Background Info [4*8 Reaction Scheme | [ Results and Condusions 4 v
1. 24-07-2013 - Charge a 50 mL EazyMax reactor with =] . T=1
D12345 + isomer (E, 990 mg, 3.1 mmol, 100 mass%) i Experiment Background
ACETOMNMITRILE (4 Limol, 9.6 g. 12 mL). Tin
- N 2. 09:40 - The reaction mixture was heated to 50°C over 10 min. e test
< (1 *+ |13 10:25 - isourea (F, 1 equiv., 3.1 mmol, 100 mass %) was added.
- 4. 16:53 - A precipitate started to form. Project Nameis) — Other —
£ il Pl ® X |5 25.07.2013 - 08:20 - Mew MeCN added as almost all solvent was lost over night.
v | 2w & 6. Decomposition: reaction mixture discarded. Repeated in aharkins.
|
Other Projects
Chck to add folder
Site Spring House -
Department API-SM Process R&D
] Soprn e (ot _ .
Harkins, Alison [CNTUS] (na\AHarkins) | itsusmpelndvil jnj.com
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S88 integration in ELN

Process

S88 Process Model

g e et

Aeso <+ caa Cuta 7500

 Proaut 2192 CrrbisBFNLOS. °

ot 3102 Crimaeos
£ Text | | IDMSMPreparatons | [] EmbeddedReports | il

1. 24-07-2013 - Charge a 50 mL EazyMax reactor with - | .

D12345 + isomer (E, 990 mg, 3.1 mmol, 100 mass%) - Pro
ACETONITRILE (4 L/mol, 9.6 g, 12 mL). Operation

2. 09:40 - The reaction mixture was heated to 50°C over 10 min.

3. 10:25 - isourea (F, 1 equiv., 3.1 mmol, 100 mass %) was added.

4. 16:53 - A precipitate started to form.

5. 25-07-2013 - 08:20 - New MeCN added as almost all solvent was lost over night.
6. Decomposition: reaction mixture discarded. Repeated in aharkins.

oy
) Text 4 DM SM s [ d Reports 4
] Lot# Batch Id Expiry Date
» 1 |[-] RED-3 Cathepsin Time 9400116.9001 | Recipe 1 | |

\’ Components | Note \

| [sStage \I2peration] lacton Parameter | |une | : | Instruction |

|» | D20417, D20492  Reaction | COMMENTS

| |D20417, D20492 | Reaction | Charge:1 | MATERIAL | | THIOUREA Charge of THIOUREA (1 equiv., 0.23 g, )

| | D20417, D20492 Reacton | Charge:1 | ELN QUANTITY | |

| |D20417, D20492 | Reaction | Charge2 | MATERIAL | | D20623 + isomer | Charge of D20623 + isomer (990 mg, 0.99 g, )
| D20417, D20492 | Reaction | Charge:2 |ELN QUANTITY |

. | 020417, 020492 | Reaction | Temperature Adjust| CONTROL TYPE DetaT | | Temperature Adjust with Deita T to 100 °C at Deita T 10 °C
D20417, D20492 | Reaction | Temperature Adjust CURVE FACTOR
| D20417, D20492 | I Adjust| Tt TURE DELTA| 10 ES
| D20417, D20492 | Reaction | Temperature Adjust| END TEMPERATURE | 100 | *C
| D20417, D20492  Reaction | Temperature Adjust| RAMP TIME ' | min
|D20417, D20492 | Reaction |Agtate  |SPEED 30 | rpm Agitate for 100 min at 30 rpm
| D20417, D20492 Reacton | Agitate | ELAPSED TIME 100 | min
* [
< 4|
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S88 integration in OSlsoft Pl System

e

i) Text- | IDMSMPreparations | ) Embedded Reports SNEN
Process JLot# Batch Id Expiry Date
» 1 /(-] RED-3 Cathepsin Time 9400115.9001 | Recipe 1
Components | Note
Stage |pm Parameter | Setpoint = Unit Matenal Instruction
» D20417, D20492 | Reaction COMMENTS
D20417, D20492 | Reaction | Charge:1 MATERIAL THIOUREA Charge of THIOUREA (1 equiv., 023 g,) OSI _[
D20417, D20492 | Reaction | Charge:1 ELN QUANTITY SO te
D20417, D20492 | Reaction | Charge:2 MATERIAL D20623 +isomer | Charge of D20623 + isomer (990 mg, 0.99 g, ) Y
D20417, D20492 | Reaction  Charge:2 ELN QUANTITY
D20417. D20482 | Reacts T s T TROL TYPE | Dett T Adjust Dett 000 Oad 064 083 1.09
1 17 |t e ! u | 1 pes JCUYPERS-24-00228 started o |
D20417, D20492 | Reaction | Temperature Adjust| CURVE FACTOR - Tempersture Adust =)
D20417, D20492 | Reaction | Temperature Adjust| TEMPERATURE DELTA | 10 = - Agtate ! [
i 5 . -~ Distdation | I
D20417, D20492 | Reaction | T Adjust| END TEI TURE | 100 C R
D20417, D20482 | Reaction | Temperature Adjust| RAMP TIME min - Agtste A N vl
D20417, D20492 | Reaction | Agitate SPEED 30 pm Agitate for 100 min at 30 rpm | = Temperature Adust Lld | [
— - - — JCUYPERS-24.00234 started of
D20417, D20492 | Reaction | Agitate | ELAPSED TIME | 100 | min o Topurias Albit ' |
* - Agtste | | | ]
4 K3 JCUVPERS.24.00240 startec st | R
T ) 000 029 040 064 054 1.0d
E L N ) m—— 0 G0 3
Qiez014 o8 1514 o1R0o12 030007
l [ P p——— | I
% — ee—— T t Vi
00 0.3 063 050 126 150 1.8
- (] MR = 2499723 Gegree C TSBEBEPHISD1 \ 110_ALR_SN-B240381104_ZONE1_T] (JCUYPERS-24-00240 started at 2014-01-08 on 09.09, JCUYPERS-24-00240 started o
utomaie a P rocess A n al ic al | ec h no | 0 I —— 3520 gy . o\ V6 ALTC PRGOS TN ] (i AN U SV S OB 7 ST PP o St i
— — — — — (] W] = -2.122839 degree C ITSBEBEPHISD1 \ 110_ALR_SN-B240381104_ZONE1_T) (JCUYPERS-24-00232 started at 2013-12-03 on 16.08, JCUYPERS-24-00232 started
Reactor t | vm 19.92545 degree C MSBEBEPHISOT \ 110_ALR_SN-B240381104_ZONE1_T] (JCUYPERS-24.00234 started at 2013-12.09 on 09.57, JCUVPERS-24-00224 started a|
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OSlsoft Pl System Architecture

« EXisting
infrastructure
utilized.

« Development and
Production
environments.

e 74 Automated Lab
Reactors (ALRS)
across 20 of labs.

Sandbox Pl Server

>  Windows Server 2003
>

> Pl WebParts

>  RtReports

(Primary)

>  Windows Server 2003

Sharepoint Server (MOSS) >  Terminal Services

> Pl Enterprise 2010

>
> Interface Monitoring (Pl ACE) >

Primary Pl Interface
Node (Beerse)

Automation Firewall
(VLANS)
B =

Enterprise Pl Server
(Secondary)

>  Windows Server 2003
»  Terminal Services

Failover
(Phase II)

Pl Enterprise 2010
Interface Monitoring (ACE)

Secondary Pl Interface
Node '(Beerse)

Pl Web Parts Server

> Windows Server 2003
>

> PltWebParts

> RtReports

Sandbox Pl Interface
Node (Beerse)

Livepoint Server

Sharepoint Server (MOSS) >  Windows Server 2008
> Livepoint

Reporting Nodes

S7 PLC’s (16 No)

@O
b L

N

PCS7

Win CC /Pl

PCS7

.10 Devices i

. WinCCTPI ..

i Mettler ALR ...

L [PD Plant—bCS M

Ly

PD Plant - CRS

1

[ PD - Standalone

L Miniplant H

[ PST Plant_ |

_1 Development r_
Lal

TQS Integration Ltd

Janssen Beerse
PI System Architecture

Rev 0.4

1 J

‘
livepeint

Primary PI
Interface Node

(Higi) (Higi)
_ Failover
~ ] (Phase Il) —~
L) 3

Secondary Pl
Interface Node

°

Com——

% Coating Machine (PP-015)
% Coating Machine (PP-016)
% Top Granulator (PP-002)

Outside Clean Area
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Pl Event Frames Addition

=l =G =
e

e — : livepoeint

R ————

Start of experiment on 17-Jun-2014 at 16:22:41 with

. 5-010m-2-ore- ey -0 S Sy £z Z-amne e
Heat Tr to 70 °C over 10 min w mcion

Heat T} in distillation mode with T)-Tr=15 K and a ms - Lo

Cool T ta 22 °C aver 30 min e

Heat Tr to 80 °C over 30 min =

Heat T in distillation mode with T)-Tr=1. e =

Weat T in distillation mode with T)-Tr=1 Pl Interfaces e Wiz L ) ‘ o i A

| .

oo0s:48 153345 ToroTaz 1222038 236735 3052532

Bpgemer @]9 |

s o om0 v s 0

© 110 ALRSN-0240381105 ZONEZ Tr | O 110 ALR SN-B240381105 ZONE2T) | + ‘
e dogy
%140
50
TEMP
ADJUST pl G 1 ht i
: \ oresig
[ v
) Tex ) J o0
Process Lo Baichid Expiry Date
» 1]~/ RED-3 Cathepsin Time 94001159001 | Recipe 1
Components | 1oie 50
Stage Craraton Acton Coramain Setoont | Unt  Matensr inatrcton
» | 020417, 020452 | Reaceon COMMENTS o
020417, 020492 | Rescton | Charpe:1 mATERIAL THOUREA Charpe of THIGUREA (1 sqwv.. 023 8.)
020417, 020492 | Rescton | Charge:1 ELN QuANTITY I [ [
020417, 020492 | Reacton | Charge2 MATERIAL | | 020623 + imomer | Charge of D20623 + isomer (990 mg. 099 3. ) % F d 3
020417, 020432 | Reacton | Charge 2 ELN GuANTITY | |
. D20417, 020482 | Reacton | Temperaturs Adust | CONTROL Deta T Temperature Adust wah Defa T 1o 100 °C st Deia T 10 °C ]
020417, 020492 | Rsacton | Temperaturs Agust CURVE FACTOR &
020417, 020492 Reacton | Temperaturs Adust TEMPERATURE DELTA 10 <
020417, 020492 Rescton | Temperaturs Aqust END TEMPERATURE | 100 | °C
020417, 020452 | Reacton | Temperature Adust | RAMP TINE | —
D20417, 020492 | Reacton | Agtate seeen » - Agtate for 100 mn =t 30 rpm
D20417, 020482 | Reacton | Agtate ELAPSED TIME 100 |me
-

‘4
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Pl Event Frames 1 — ALR Data

 CSV generated from ALR, containing both
continuous and event data.

Pl UFL Interface developed to write data to tags.
« Pl System configured to generate Pl Event Frames

‘
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Pl Event Frames 2 — ELN Data

« XML output from ELN exported every night.
« Stored Procedures run via Pl RDBMS.

't Fra
Event Frame Search 1

\ iy Event
\ [
E};MM c rted at 2014-02-130n 11,24
\ [ N SQL Server - I rted at 2014-02-14 on 02.16
\ J \ & = 1 rted at 2014-02-17 on 03,56
WCs g A
¥
g . EF GEN
sl A & = ] ried at 2014-02-17 on 10.13
— Agitate
R D B M S | Temperature Adust
‘ i Agitate
f perature Adjust
mm
7
o

@ Symyx Notebook

1111

‘
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Pl Event Frames 3 — ELN and ALR Data

 Challenge — ELN and ALR data are not time
linked.

 Goal — Create a single event frame that contains
and combines the ELN and ALR actions and all
Its data for analysis
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Pl Event Frames 3 — Bringing it all together

« Data and action
timestamps.

« ELN Timestamps adjusted.

« Stored procedure call
writes to Pl System.

« Entire experiment is
captured in one event.

=g Event Frame Searches

(=~ Event Frame Search 1
= kpaeshuy-01-00013
= kpaeshuy-01-00014
(b = kpaeshuy-01-00015

P

] [~ = INJ-54861911 (Fender-BACE)
2o ] 4+{5-bromo-2-

| General | i Event Fames | Referenced Elments | Atrbutes |

sheny)
s/ = = Reaction
/ - = Agitate

i = Charge:l
o (| Charge:2|
/H Temperature Adjust
A e
o e Agiate
= Charge:3
= Charge:4
© i Agiate

- = kpaeshuy-01-00008
= JN]-54861911 (Fender-BACE)
== kpaeshuy-01-00005

~tg Transfer Searches

- =1 Transfer Search 1

Amethyl-1
y

5, 5-dhydro-1, 3-thiazin-2

{Fa‘f&r
"lf‘l‘Nama Al‘la\ue

=] Category: <None>
o+ BY¢F Condenser Temperature. PV 17,3575534820557 °C
4 B ¢ DelaThy 9°C

170 8 ¢F EQUPMENT

15N-6240381104_Tone2

7 B {7 JadetTemperatre. PV

17.6289119720459 °C

74 B ¥ MATERIAL.CAS#

174 B ¢F MATERIALLOT

™

74 B (¥ MATERIALMF

7 3 B (7 MATERIALMW

1# 0 B ¥ MATERIALPLAN AMOUNT

s ﬁLN Data
Vi

0

1+ 4 B 7 MATERIAL/PLAN AMOUNT UNIT

° i

74 B ¢F MATERIALPY AMOUNT

; i

174 B (¥ MATERIALPY AMOUNT UNIT

W .

73 B (7 MATERIALROLE

Reactant "

4 B ¥ MATERIALSAMPEDD

S0 B F pHAv

108 ¢F QuanTITy PY

#08 ¢F quavr.

B ¥ Reactor Temperature. PV

18,1716957092285 °C /

o B P Spesd P

11.7340278625488 °C “
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 Abillity to view,
analyze and share
experiment data

away from the lab.

« Web based tools
preferred.

* PI Coresight live
point.

OSlsoft. EMEA USERS CONFERENCE
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Pl System lab data integration overview future

)

Pl Interfaces

Ivepoint

[ESEESSess
o ————

=i

= =

Pilot and o :
Commercial 2
: |
ata 4

J

¥
y
1
§
)
}

—

OSlsoft. EMEA USERS CONFERENCE 2014 © Copyright 2014 OSlsoft, LLC. 22]




Value of the OSlsoft Pl System: Future

» Very disparate systems landscape — now
including MES, ELN, Manual Data Entry...

« Ability to share contextualized process data with
external partners is critical.

» Require capability to capture and aggregate data

for visualisation, reporting & analysis
= V

—_

o |ndependen le

()

<

\ ~— & . B— L M—— s N—

| B all
a—

Internal External External External External
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Recipe driven, data visualization
from lab to commercial

* Enabling scientists to generate and capture
consistent process data in a standard recipe context
to generate information and knowledge from
experiments.

» Enabling efficient transfer from the lab through our
pilot plants, commercial operations and ultimately to

o
our patients, capturing and building knowledge janSSEI'l '

®) Pl Coresight

throughout.
Business Challenge Solution Results and Benefits
+  Streamline and implement * OSilsoft Pl System as our *  Visualizing the data outside of
the S88 recipe strategy in the global Data Infrastructure is the lab.
different variﬁty on Iat; the_key enabler towards this . By applying the S88 structure,
systems we have in place recipe concept. lab to commercial comparisons
«  Combining the data from * Pl Asset Framework and are possible
multiple data sources Pl Event Frames components

to bring the data together
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« Koen Paeshuyse — kpaeshuy@its.|nj.com
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Please wait for
the microphone
before asking
your questions

State your
name &
company
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Please don’t forget to...

Complete the online survey for
this session Share with your friends

eventmobi.com/emeaucl4d
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