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Document-led Model - Disconnected Data Silos
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What if all of this could be managed in one electronic format?




Data-led Model - Single Source of Truth
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Developing Standardized Model for a Product is a Key Early Step

Process Narrative

Process Flow Chart
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Steps

Activities

Equipment Table(s) / parameters and attributes

Material Table(s) / parameters and attributes

Units of Measure / Conversions
Manufacturing Specification Parameter Types and Parameter Attributes:
Acceptable range, action limit, alert limit, critical process parameter, critical quality attribute, license limit, etc.
Parameter(s), Names, Descriptions

Quality / Sampling MBR Parameters

Parameters

Standardized Data Model

Manufacturing Procedure h
wash

Temperature Adjust and Mix

Process Parameters Equipment Parameters

Step Parameter Procedure Step Start/Stop Procedure
No.  Mame St v Time Step State
Start Hrs
. Internal | Adjust the Internal Temperature of Bloreactor to NMT 37 °C, target Date
Temperature 36 °C stop Firs
Date
start s
2 Mx Mix the contents of 100 L Jacketed Reactor 1 times Do Ts

= Master Batch

Step Parameter Step
No. Name Procedure Step Time Step State
= ecor
1 Internal Adjust the Internal Temperature of 100 L Jacketed Reactor to Date l\
Temperature NLT 35 *C, target 36 *C Stop Hrs y-
Date
Start Hrs
- - Date

Clinical Trials
phases I and II

Investigational New
Drug (IND) Application

Tech transfer
Scale-up

Tech transfer
Scale-up

Tech transfer
Scale-up
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Clinical Trials
phase III

Bsic  Ble1, Description

INITIAL_WFI oPP.

INTIAL_TEMPERATURE 13
AGITATOR_SPEED orp
AGITATOR_SPEED opp
ENB_TEMP_CONTROL CONFIG
AGTN_REQ CONFIG
MAT_TO_BE_MADE CONFIG
MAT_ADD_SOP_NAME CONFIG
MIX_TIME orp
MIX_TIME opp
POST_MIX_TEMPERATURE  OPP.
FINAL_TEMPERATURE 13
FINAL_TANK_WEIGHT oPP
FINAL_MIX_TIME 13
SAMPLING_REQUIRED CONFIG
PH opp
COND oPp
osMo opp

Initial WFI Target Weight
Initial Temperature

Agitator Speed

Agitator Speed

Enable Temperature Control
Agitator Required
Material to be Made

SOP to add Material

Mix Time

Mix Time

Post Material Mix Temperature
Final Temperature

Final Tank Weight

Final Mix Time

sampling Required (Yes/No)
Final pH Results

Final Conductivity Results
Osmolality

MES Recipe

Flow

N/A N/A DegC
"195 205 RPM
245 255 RPM
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A Minutes
N/A N/A Minutes
‘_N[A ‘y /A N/A
15.0 25.0 DegC
- 5
98.0 102.0 %
N/A N/A Minutes
:2 /A PH,COND
6.70 7.30 N/A
N/A N/A ms/cm
N/A N/A N/A

MES Recipe Parameters

Tech transfer

Scale-up




Recipe Modularization

Global Recipes

Product Family Support Area

Process (recipe) Upstream Downstream Solution Prep

Pre-viral Post-viral

purification purification Solution Prep

Area Seed lab Cell Culture

Steps Unit Unit Unit Unit Unit Unit Unit Unit Unit
: Op1 Op2 | Op3 | Op4 | Op5 | Op6 | Op7 | Op8 | Op9

Emerson Confidential 6



Recipe Modularization

Site Recipes

Product Family Support Area

Process (reC|pe) Upstream Process Actions Solution Prep
Parameters
Equipment

Area Material Solution Prep
Sampling Plans

[ |
steps /R

Emerson Confidential 7




The Knowledge Management Challenge

Manufacturing Execution
Systems (MES)

Control System

Source(s): Red Chalk Group Analysis; Industry Expert Intervievs 2024 Mar.



Managing 7000 Parameters per Tech Transfer

» Manufacturing steps and activities
+ Parameters and their targets and
ranges, including critical quality

- Manufacturing steps and activities et o matrl usoe

+ Parameters and their targets and T .
ranges, including critical quality |
attributes

- Materials (raw materials, usage
and production of intermediaries)

« Sampling requirements

« Equipment capabilities
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ranges |ncludin uahty
attnbutes

Thousands of hours for manual transfer ' 2":;‘*;:2'35;.0,,;‘.i:'::;:;z%zs,

» Sampling requirements
+ Equipment capabilities

Prone to Errors

|
Tech Transfer Documents
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» Manufacturing steps and activities
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« Sampling requirements
» Equipment capabilities
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» Manufacturing steps and activities
+ Parameters and their targets and

ranges, including critical quality
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» Sampling requirements
+ Equipment capabilities

|
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Digital Recipe Parameter Lifecycle Management

« Manufacturing steps and activities

« Parameters and their targets and
ranges, including critical quality
attributes

- Materials (raw materials, usage
and production of intermediaries)

« Sampling requirements

\- Equipment capabilities

|
PKM

Thousands of parameters
managed centrally
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Example of Mapping Customer Specification to PKM Master Data

|

Material D

Material properties

Set Point

0_Range (NOR)

0_Range (PAR)

éNo equipment operation material ERP material D material name | state assaywtl MW [glmol]l Dens [kalm3]| reltoret value reltorefunits masslkal  wollL] moles [kmol] reltorefvalue reltoretunits mass(kg]  wvollL] moles [kmol] | reltoretvalue reltoretunits mass[kg]  wvol([L] moles [kmol]
| : : min 0.98 kalka 176.4
{ 1 EON Charge 1001 101 Material 1 solid 100 600 1 katkg 180 0.30 = 102 S 1836
| 2 EQ Charge 1002 102 Material2 | liquid 20 150 14 11 S 243 177 033 | minfRRLO43 equ | 235 168 0.31 10013 equ. | 225 61 0.30
l (E: 0.93 kalmin) and N\ max 1.155 equ 260 186 0.35 11776 equ 265 189 0.35
‘ Charge b
'3 EOf (E: 0,98 kagimin) 1003 103 Material3 | liqud 20 a0 13 25 equ 150 115 \o.?s minjS = - i 0.1 =i ROl L5 143 0.5
\ simultaneously max 2.625 equ 158 121 0.73 2.6677 egqu 160 123 0.80
| 4 EQ1 \ aver 5 hours N\ min 5 hours -25 hours
| 5 EOT hile keeping thi -20 C \ min -25 AE -25 1E
| temperature at max -10 $E 0 {5
| B EON (igitatidn speed 400 BPM N\
1 [Biorector.Charge Materizl.Material.aq. Edt (15%).Moles Set Point]*[Biorector.
Charge Material.Material.ag. Edt (15%).Molecular Weight]/([Biorector.Charge
Material.Material.ag. Edt (15%).Assay]/10@)
= Agitation Speed (rpm) # ] SetPoint I} Change Management
N/A | 400 o
= Approval Workflows
=\Charge Temperature (*C) & ] SetPoint NOR Min NOR Max PAR Min PAR Max .
7Y o [ = = Report Generation
== Charge Duration (over) (hours) # ] SetPoint NOR Min PAR Min » VerSIOn ContrOI
N/A | 5 N/A | 5 N/A | -25
Emerson Confidential 11



Scalable across the Entire Product Lifecycle - 28 K Parameters

Early Stage Clinical Late Stage Clinical Commercialization
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PKM

Thousands of parameters
managed centrally
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Traditional Management of Manufacturing Parameters

Parameters are
maintained in E
spreadsheets and | i
manually
transferred to DCS

Slow

Prone to
errors

Poor
change
control
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Digital Management of Manufacturing Parameters

PKM"™

S o T

Parameters

N pcse B bcsc DCS C

Site A Site B Site C
50 L 500 L 1000 L

DELTAV

Fast

Minimal
manual
tasks

Improve
d change
control
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Genentech CSC Facility ‘WO
FOYA %

ISPE Facility of the Year Awards

Pharma 4.0 Winner

SSF CSC SUT Automation Objectives

Highly integrated and fully paperless automation solution

Built in flexibility for clinical (ad-hoc activities) and enabled for launch/commercial
Introduction to new technologies as simplified standards for Review By Exception (RBE),
Process and Knowledge Management (PKM), Data Visualization, Analytics and Collection (DVAC)

- S 7 Creation of Standard Automation platform to minimize customization and support rapid
i ~ deployment to future sites

Maximizes efficiency with fewer resources to significantly reduce environmental impact

Minutes from Basecamp
approval to MES effectivity

Basecamp parameters
passed per recipe

Months saved per
tech transfer

GMP recipe objects
automatically created

Hours spent authoring

MES or DCS recipes SEIEED S

Parameters manually
entered MES or DCS

Cost avoidance annually

*Genentech CSC facility 2023 Oct. Exchange Presentation 15



