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WHAT AND WHY S887

S88, shorthand for ANSI/ISA88, is a standard
addressing batch process control. It begun as

part of the ISA’s standardization activity started in
1988.

Design philosophy for describing equipment, and
procedures (Recipes & Methods)

Provides a comprehensive and modular
methodology for designing, implementing, and
managing batch processes.

Defines what the main building blocks of a recipe
(procedure, unit procedure, operation, and
phase) look like and how they interact

Streamlines process authoring and standardize
structured data capture

https://en.wikipedia.org/wiki/ISA-88

Meaning of Angel Number 88

Angel number 88 is a sign of great success, abundance, and
prosperity. When this number keeps appearing in your life, it
indicates that exciting and positive changes are on the
horizon. Your guardian angels or spirit guides are trying to

prepare you for the wonderful opportunities that lie ahead.
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S88 CONCEPTS FOR RECIPE AUTHORING

Company
General Recipe
Plant 1
Site Recipe

Line A Link B
Ma Maste
Recipe —Retipe
Line A Ling

Control Control
Recipe Recipe

Plant 2
Site Recipe

Line
Master
Recipe

Line
Control
Recipe

Enterprise / Site / Master / Control levels for
proper harmonization.

Process / Stage / Operation / Action building
blocks for proper parametrization.

Enables Tech Transfer from Development to
Manufacturing.

D7S DASSAULT

SUSTEMES



© Dassault Systemes | Confidential Information | 2023

DIGITAL PRODUCT DEVELOPMENT [ DIGITAL TECH TRANSFER

Specification
Analytical
Methods

Manufacturing
Recipe

Analytical
Methods

Process Manufaf:turing
Investigation Recipe
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Development
Manufacturing

Site
Manufacturing Line
Batch Record

Design of Experiments Scale and Transfer
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Data Capture
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Materials, Equipment, Operations, Parameters, ...
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S88 CONCEPTS FOR PROCESS AUTHORING

PROCESS STAGE OPERATI ACTION

This is the high level description of the
procedure. There is only one of these per
recipe.

A stage is made up of an ordered set of one
or more operations

A operation is made up of an ordered set of
one or more actions

A action is the base unit where most data is
collected.
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S88 CONCEPTS FOR PROCESS AUTHORING

PROCESS

Media
Preparation

STAGE OPERATI ACTION
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Prepare Solution Add Material Add

Add Material

Add Material

Add

[VEERVIE Record pH and
Characteristics Temp.

Record pH

Record
Temperature

Register Material Register Media
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ONTOLOGIES FOR LIFE SCIENCE

Upstream Thinking
A

Unmet Medical Need
Biological Target
Drug landscape
Therapeutic Indication

Research & Development

Materials Experiments Process
Material Study Process

Population Composition Experiment Stage
Cohort Characteristics Plan Operation
Subject Supplier Expectations Action
Characteristics Package Parameters Method

Lot Result Formulation
Living System Container Analysis Recipe
Biological Entity Chain of Custody Outcome Ingredient
Biological Function Reaction
Organism Resources Reaction Scheme
Organ Equipment Process Transfer Doc
Tissue Measurement
Cell
System
Influence

Company / Organization
Business Interaction
Pipeline

Drug Portfolio

Location

Product
Part
Assembly
Label
Artwork
Packaging

Specification
QTPP

Manufacturing

Plant
Manufacturing Site
Production line
Production unit
Equipment

Quality/change
control

Incident
Deviation

CAPA

Pharmaceutical Product

Active Pharmaceutical Ingredient (API)
Administration Route

Administrable Dose Form

Mode of Action

Batch Record
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REFERENCE DATA

2
25 BIOVIA

Processes Admin and Settings

Security Events
Stages Trusted Certificates

Users

Equipment measurements &
Equipment Materials Unit Operations & Resources parsing

Activity Plans

Measurements Characteristics Actions Chali YRS
Equipment

Process parameters

Locations
Parameters Organizations

Parameter Templates

. Projects
Vocabularies
Sequence Templates

; Units and Vocabularies
Unit Types

Vocabularies |
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STANDARD UNIT OPERATIONS

L Analytical

- & Adjust pH

- 0 Adjust with Acid

- O Adjust with Base

- O Calculate Expiration Date

- & Calculate Expiration Date

- o Configure Filter

- &1 Dilute With Solvent

- & Dispense And Add Solid

- & Dispense And Add Solvent

- Filter Solution

- O Label Container

- Label Container

- Prepare Buffer Solution

- Prepare Three-component Soluti....
& Prepare Two-component Solution
- O Record Material Information

- 0 Record Temperature and pH

- O Record pH

- O Sparge

o Transfer And Filter

Batch Job

&4 Check glove

- O Direct Weigh

- O \Weigh by Difference

- o \Weigh by Residual Difference

~ = Condition

- O Autoclave

-G Autoclave

- O Cool

3= COOI

- O Heat

. Oy Heat

- O Incubate

G Incubate

-~ O Maintain

- & Maintain

- 0 Reflux

- O Temperature Adjust
—-m Formulations

-0 Coat

=) Coat

- O Create Tablets
- Gh Create Tablets
- O Extrude

- Gh Extrude

- O Fill Capsules
& Fill Capsules
- o Fill Vials

- G Fill Vials

- 0 Granulate

-G Granulate

- O Spray Dry

%= General

- O Analyze

- O |solate

- Gh Isolate

- Gh Pull Sample

-~ Eh Rinse And Transfer
- 0 Sample

- O Stopper/Seal/Cap
-~ O Store

- o Transfer

- Gh Transfer

- 0 Verify Clean
- & Verify Clean

- o0 Wait

—-%m Material Addition
- Eh Add Material
- 0 Add Material
- 0 Adjust

-Gh Adjust

- O Blanket/Purge
- &1 Blanket/Purge
- O Charge

- o Dispense

- & Dispense

- o0 Weigh Material

- 0 Weigh by Difference

- &h Dispense And Add Material

—-%m Process

- O Agitate

- Ch Agitate

- o Mill

-G Mill

..o Mix

- O Recirculate

- O Set Agitation Rate
7 QC

& Bracketing Measurement

=] Separation

- 0 Centrifuge
- & Centrifuge
- O Concentrate
- &1 Concentrate
- 0 Decant

- & Decant

- O Distill

- Ch Distill

- o Dry

@ Dry

- O Filter

- G Filter

- 0 Lyophilize
- & Lyophilize

- O Sieve/Mill With Screen

- & Sieve/Mill With Screen

= Synthetic Chemistry

- Gh Exchange-Solvent
-~ Gh Extract

- 0 Settle

- & Split-Phases

- &h Wash Extract

-~ 0 Wash-Filter-Cake
- & Wash-Filter-Cake

—-%m Universal

- Blend A (Internal Phase)
--B Blend B (External Phase
&y Clean Reactor

-G Elute Column

- &h Equilibrate Column

- O Generic Action

& Generic Operation

88 Generic Process

&y Generic Stage

& Isolation of ketoester
B Ketoester synthesis

-G Load Column

- Pre-Dispense Materials
-t Reconcile Materials

- &h Regenerate Column
&1 Run Column

& Tablet material

- &h Wash Column
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RECIPE AND METHOD MANAGEMENT

. X Production | Default (Author) | SOULES Margaux & HH e
- S88/S95 standard design for Bl ke s e R

Karl Fischer (v.1.1, updated 31-Mar-2021 19:36)

Details Materials ~ Samples Equipment Process Flowchart Instructions

procedure aUthoring e Generate Recipe Approval Report 2020 ~ Current State: Draft ~
. Harmonization of recipes and

Type v Add Parallel ~  Remove  Clone Expand  Collapse Details Samples Materials Equipment Annotation: ‘
I l leth Od S . ~rE Frocess Lvery # pame i || O bl < & E = | Add ExpandAll  Collapse All
. = BIOVIA

=89 Water Content by KF
H = Batch Job !
- Process elements library managed , 2 e i | e -

= DirectWoloh 3] ~% Prepare Samples

= Weigh by Difference 31 @ Add Sample and Dilute v Display Method: = SigFigs ~ Rounding Rule: Half-Up (USF ~ #figs: 5

by super-users (master data) o dnee 2 ovem

+- I Condition
. 4 =@ Analyze

I Formulations

H th d b'I' H G i 41 ~ Inject Samples |
fi eneral
- Generic method capabilities to fmcont S =y o

. Matori

% I Process 42 = Import KF Results Display Method:  SigFigs ~ Rounding Rule: Half-Up (USF ~ #figs 5

Eip—— 421 © KF Result v

optimize procedure management - e — o]

2 Gather Standards

- Enabling deployment scalability BB wow  mo - 00 x -

I Separation Display Method:  SigFigs ~ Rounding Rule: Half-Up (USF ~ #figs: 5

+ I Synthetic Chemistry

I Universal
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"

THE MAIN CHALLENGE IMPLEMENTING A LAB EXECUTION SYSTEM
LES)

Digitizing the processes to run electronically in the solution

Labirutony Midiig of Lasorally Lowted P Grmpe i Sand

S Tk Ao ok £ L ot

@ Croate Tablets
© Create Tablets
o Exrude
© Extude
> Fil Capsules
 Fill Capsules
 Fil Vials
S FillVials
= Granulate
> Granulate
= Spray Dry
4 General
4 I Material Additon
4 Process
+ b Separation
+ B Synthetic Chemistry
- Universal

Ada paraliel Expand  Collapse.
1 Name
- 87 Cell Preparation
1 =2 Prepare growth medium
2 % Check Cells
3 2 Prepare cell suspension
31 - Use asepic technique for al steps
32 + Plate cells
33 @ Warm culture medium
34 % Pour off media
35 + @ Replace media
36 + Seraps calls
a7 -2 Mix
4 @ Calculate Call Density
5 =2 Plate cells

Predecessor

Cell Preparation (v.1.0, draf) (version: 1.0, updated: 19-Oct:2023 1427)

n GESENBER

Kirsten GESENBERG
DS BIOVIA Demo US-East

Modified

Name:
Extemal g

Phrasing

Parametors  Samples  Materials  Equipment

Activities Annotations  Files

Cell Preparation

+Parameter v+ Sample v +Material +

Preview:

+ Equipment +
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THE MAIN CHALLENGE IMPLEMENTING AN LES

HPLC
Method

Abstra

fateria

ﬁeagen

S Buffer— R1+R1
Phident A — R1
ER@ntA—R1 +
BRient B- R3 +
R4

Std Washes — R5 +

R6

Prepstd1 — diluent + std
Refstd — diluent +
refstd

Sample

prepsample Weight 1 — diluent +
sample

mple Weight 2 - diluent +
Conaft@e ;

ns Wavelength
Injection
Time

Resuil

s Result
1
Result
2

y
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CREATE AN ELECTRONIC VERSION

HPLC Method - Product Z

Abstract
Materials
Reagents

Buffer— R1 +R1 phx
Diluent A - R1 +R2
EluentA-R1+R2
Eluent B- R3 + R4
Washes - R5 + R6.

Std prep
Std1 - diluent + std
Refstd - diluent + refstd

Process Tre

Process Tree

P Process Tree

P Process Tree
Process Tree
W Process Tree
P Process Tree

Process Tree

Process Tree

Process Tree

B process Tree

Sample prep —
22
Sample Weight 1 - diluent + sample 2 25
Sample Weight 2 - diluent + sample 22 54
23
i 22
Conditions 5
Wavelength

Injection Time

Results

Result 1
Result2

100’s of
methods

Process Tree

Process Tree
Process Tree

 Process Tree

Input Parameter Det

Input Parameter D
Input Parameter Details

Process Tree Input Parameter Details

Process Tree Input Parameter Detai

Input Parameter Detalls
Input Parameter Details

Input Parameter Details

P Process Tree
Process Tr

Process Tree
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EACH METHOD NEEDS TO BE QUALIFIED FOR USE

HPLC Method - Product A HPLC Method - Product B HPLC Method - Product C

Sample prep Sample prep Sample prep
= — +sample = —— +sample _ _+sample

Abstra —_— T Abstra — T Abstra g S = e
Materic” 7 L —T—H Materic” " oy | (=T Materic” ] G
Reagen™ Reagen™ Reagen .

Bu Bu Bu

Dil Dil Dil ° hLT]

Elu Elu Elu .

Elu., Elu., Elu., :

Wa Wan Wan :
Std prep Std prep ~ . Std prep

Std1 - diluent + std e ’ Std1 - diluent + std e ’ Std1 - diluent + std

Refstd - diluent + refstd Refstd - diluent + refstd Refstd - diluent + refstd

4 4 4 y 4 4

Qualify each

_ method
Repeat for all the different processes that are executed for

each product

2
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LET US LOOK AT THE SIMPLIFIED HPLC AGAIN

HPLC
Method

Abstra

fateria

ﬁeagen

S Buffer— R1+R1
Phident A — R1
ER@ntA—R1 +
BRient B- R3 +
R4

Std Washes — R5 +

R6

Prepstd1 — diluent + std
Refstd — diluent +
refstd

Sample

prepsample Weight 1 — diluent +
sample

mple Weight 2 - diluent +
Conaéwe >

ns Wavelength
Injection
Time

Resuil

s Result
1
Result
2

y
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BREAK UP THE METHOD

il Sample B
Method HPLC Sample P
Abstra ol PrepPsample Weight 1 - diluent +
sample
fMateria mple Weight 2 - diluent +
Con amﬁe
Iﬁeagen ns Wavelength
= Injection
Buffer — R1 +R1 Time
Phdent A — R1 f
Resuil
ER@NtA-R1 + {
BRient B- R3 + S ?esu“
R4
J Result
Std Washes —R5 + N zesu /
- R6
. td1 — diluent + std
HPLC Std Operat|0n Refstd — diluent +

rerstd
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GENERIC TEMPLATE CONCEPT

Workflo
w
Reagent 1
(liquid) ;. Prepared
SollRibR
Reagent 2 2 |
(liquid) 0
Ye 4 N
5 o
Measure Regist
Fai pH ‘ Pas er
Discar Rggist
d er

Input
Parameters

The Name of the
Reagents/Materials

How much you are making
The volume to add (the scaling
factor)

The units

The format

Does it need a pH?

Yes

2
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DIGITAL TRANSFORMATION FROM DEVELOPMENT TO
MANUFACTURING

Analytical
Methods

Digital Transformation Value
«Streamlined & Standard Process

Manufacturing  §
Recipe

[ |

»  Processes authoring
Stages - *Ontological Data Contextualization
Unit Operations =
Actions -
Materials Equipment
3 1
] v L} v v
Characteristics Constituency Genealogy Measurements Metrology

Parameters

Vocabularies
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