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Bondi, R. W. jr. and Drennen, J. K. Quality by Design and the
Importance of PAT in QbD in Handbook of Modern Pharmaceutical

Analysis, 2nd Edition, Eds. Ahuja, S and Scypinski, S., Elsevier, 2011.
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NIR Spectra of Aspirin
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(PCA: Principal Component Analysis)
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OLE(Object Linking and Embedding) for Process Control
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Assumption free modeling and monitoring of batch processes
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Variable 1 plottet as a function of sample number for all batches Scor
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Cell retention
System (ATF)

__ [\
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Feed Bioreaction Product harvest
Raw Materials Cell Culture & Fermentation Processes
Measure: Potentially measure:
* |D & Characterization * Glucose * Viable cell density
* Glutamine * Total cell density
* Glutamate « Fthanol
* Lactate * Glycerol

* Ammonium  « Maltose

* Osmolality  « Maltotriose
* Viability « Titre
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Waterstt Empower{g I HAfRE9151)

Workstation Running:
e synTQ Lite or FM
e Configured for GMP or Non
GMP
e Instruments run as required | |
e System operation via the PC

: D
E Automation LAN

Optional synTQ RS
e Reporting Server and Printer

Instruments:
e One or more instruments
e Tailored configuration
e Can be expanded in the future

Historian, LIMS Etc.

HPLCs via Empower GCs via Empower Instrument2  Instrument 1
PAT LAN Optional Cdnnections
. to 3™ Party Systems
’.> E.g. Empower, PLC,
SCADA, DCs,

synTQ Client synTQ FM Server Waters Empower SiP
Instrument Server Waters Instrument
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Waterstt Empower{E .WJ(ﬂj’ﬁ) M)

Industrial PCs:

Access Controlled Panel or Area Office Environment
* One or more synTQ ‘Clients’ Containing: .
¢ Configured for GMP use synTQ FM Server and optional synTQ RS Server Op.t ional sy’n'l.'Q RS P(,:
e System run locally or remotely | | Reporting Server ‘Client’ & Printer
* No data stored locally

l |

L
|

Instruments: I | !
* One or more instruments =z Automation LAN
* Tailored configuration g Optional Connections
e Can be expanded in the future z to 3 pa rty Systems
[ | & E.g. PLC, SCADA, DCS,
Waters PATROL UPLC ‘Waters PATROL UPLC Instrument 2 Instrument 1 i i
No1 and Local HMI No2 and Local Hmi  HPLCS via Empower  GCs via Empower EG. Raman pria Historian, LIMS Etc.

Control System




synTQ&EIE>

Fermenters with One Analyzer Head Each

25 L(BI1: NAAEER TE

Multi-Head Operator
Instrument Interface

synTQ FM Report
Printer

Controller

Waters PATROL Waters PATROL
UPLC UPLC
No 1and Local HMI  No 2 and Local HMI
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Reactors Each with One Raman

Analyzer Head and One NIR Multi-Head Operator
= Instrument Interface

_________ g e mEE]
r Office
synTQ RS synTQ FM Report
Plant Client Client Printer
Controller

A
—imi

-
%

Waters PATROLUPLC  Waters PATROL UPLC HPLCs via GCs via
No 1 and Local HMI No 2 and Local HMI Empower Empower
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Operator Operator Operator
Interface

Interface Interface

Plant Plant
Control[er Controller

Plant
Controller

Office
synTQ RS synTQ FM

48



Waterstt Empower synTQ

~ N S,
07 —>32E40E:
nstrument Location Configuration

Configuration Name

General

Connection

Polling period | 1000 | ms
Wait for processing delay = 30

Retrieve data timeout 30

~
seconds
W

~
seconds
'

|_-_=::': in Lregennals

Username

Password

Project

BIEE—R:

~ e
i ji] i}
O TVIre|

SampleSet mode

=BY4

Empower05{>:

x

Listening mode 3, R

—————

Query /X
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SIONADTTIE3Y
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Method Set
Channels
Sample Set Method

Sample Set Name

Peak2
Peak

TestPAT1

ACQUITY TUV Cha,

TestMenu

TestMenu

Selected Peaks

TJ4—ILEAR

Injection index 1

Fatch

SampleMame

Processing

x/

% Input
Fields

¥ N Use

] X Use

Fetch

ek

Fetch A _x Runtime Variable
x_' Input
J.

Refresh
y\ 4 Input
X Input

J4—ILFEIR:

Peak

Fetch

Name
PeakLabel
RetentionTime
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Pctirea
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TN

Fields

= NumberQOfLines

4 C

|

| Sl
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FBRM Data
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] Systems for Bioreactor Integration

FBRMERaman(dsynTQ%&EU TiEft
Mass SpectrometerldETOT -4k
HHETERVDTHIE—I%RDHITET
DCSIcH 3.

BV ) EE%ZRSL. Feedd1324
OF A/ B EHZITI.

o BUPHA-CEIIRNENETIHINETE i AN e
FIATFOANBINREEDCE, . e s

XsynTQI1—Y—Z—F4>J D



1-Y-

synTQ"5 -Optima

BioProfile Flex synTQ:%7E::

Instance Name

Orchestration Name
Version 0.1

BioProfile FLEX

§4§|J(Regeneron$i)‘_/

Data Historian ‘ =

Controller m‘

General

Templates

Configuration
Host Machine

Data Acquisition

syntg-flex (online) O

Mode

Status-indicators

Buffer Results

# Sample Analysis QC Analysis
v

v

- Binrenclfm
(Upto10)

0K

BioProfile FLEX with On-Line Autosampler and Sample Retain Collection System

U793 —h5BioProfile Flexz1 U CHI
EEZES.

Glue. Lac. Gin. Glu. NH,+. pH. PO,.
PCO,. Na+. K+, Osm(iZ&ETE).
Ca++. CD/CVs. IgG

BgEN /(5 A—=4(30PCZTTLT
synTQIC A&, FfMEEL THIA.
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