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What will you do when the FDA is at your door?

“If it's not in writing it doesn't 
exist." 

...if you can imagine explaining 
your validation procedure with 
a straight face to an FDA 
inspector, you are probably 
okay. If the idea of explaining 
your procedure to a living, 
breathing FDA inspector makes 
you squirm, then you probably 
have some work to do!”... 

Two rules of thumb



PharmaTech 7th March 
2008, Hyderabad

4

Supplier Audits (General statement)

Preconditions to get projects in the regulated 
industries:

• ISO9001/2000 certified

–Management system

–Management handbook

• Validation Master Plan (VMP)

• Validation Plan (VP)

• GAMP 4 (assessment)

• GAMP 5 launch 8th and 9th April 2008 (Copenhagen)
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Supplier Audits (General statement)

Preconditions to get projects in the regulated 
industries:

• Trainings

–Awareness GMP Training

–GAMP Basic Training

–GAMP Advanced Training

• Training planned, performed and documented

Trained and certified employees!
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Intro Regulatory impact 

1 2
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Intro Regulatory impact

3 4
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Regulatory impact

• Today:
• New initiatives to:
� Improve manufacturing quality

� Accelerate development
� Lower the regulatory burden

• FDA New principles:

� Quality by design & design space
� Quality systems approach

� Reflecting product & process
understanding and knowledge

• FDA‘s future focus:
Keynote address at IFPAC February 

2007, by FDA’s Chief Medical 
Officer, Dr. Janet Woodcock, on

� Development & manufacturing 
should be integrated

� Development of quality surrogates 
for clinical performance (link 
critical product attributes to 

clinical outcomes)
� Rigorous, mechanistically based 

and statistically controlled 
processes
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Approach

• Top down

• Validation Master Plan (VMP) followed 
by

• Validation Plan (VP)

• The GAMP® 4 Guidance for Validation 
of Automated Systems is undergoing a 
comprehensive review, update, and 
enhancement            GAMP 5 risk-
based approaches for the 21st century 
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Process Analytical Technology (PAT)

Process Analysers

Process Control tools

Data analysis & mining tools 
(Multivariate Data Analysis, …)

Data collection, storage and 
retrieval tools

Reporting tools

Continuous improvement & 
knowledge management tools

Product &

process

design 

Advanced

Controls

Data

Modeling/

Mining

Information

management

tools

Chemometrics Process

Analytics
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Many projects; easy to handle

Project Managers, Project Leaders, ….

More people can handle many projects 
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• Engineering 

projects from site 

survey to 

maintenance

• Packaged and fully 

engineered 

solutions

• Harmonized 

engineering 

procedures

Engineering: special skills

Qualification based on Memograph S

PROFIBUS validation

Engineered 
solutions

Pharma & FDA 
requirements (21CFR Part11)

Silo/Tank visualization and monitoring

Plant Asset Management

FieldCare, Compucal, W@M

Visualization based on P View, Fieldgate and Java Applets

Visualization for Inventory Control

e. g. LifeScience Industry

Fieldbus Engineering

Planning, calculation, optimization according to FISCO
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Lifecycle V-Model
The V-Model is a common lifecycle model used in the 

Pharmaceutical Industry

Module Integration Test :

(Software Integration Test) :

(Software Modulation Test) :

Project :
Acceptance :

Form :

SAT :

OQ Documents for 
Memo-Graph S :

IQ Testplan :

Signature List :

: Software Architecture

: Software Module Specification

: User Manual

: Hardware & System 
: Software Specification

PQ

Performance

Qualification

OQ

Operational

Qualification

Module

Integration

Test

IQ

Installation

Qualification

Implementation

Software

Design

Specification

FS
Functional

Specification

System

Specification

URS

User Requirement

Specification

Documents for Memo-Graph S :

Verifies

Verifies

Veri
fies

Verifies
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GAMP principles

• Write procedures

• Follow the written procedures

• Document (record) the work

• Validate the work

• Design and build proper facilities and equipments

• Maintain the facilities and equipments

• Be competent (as a result of education, training & 
experience)

• Be clean

• Control for quality

• Audit for compliance.
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Automation solutions (GMP compliant)

Clean Room Monitoring  

Total automated pH inline measurement



Clean Room Monitoring

Operator 
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What is Clean Room Monitoring

• Functionality

• Clean Room > 10‘000 (class 10‘000)

Definition ISO 7:
rooms at rest; rooms in operation

• Basic criteria which have to be fulfilled

– Walls, floors, ceilings, room overpressure, sealed window, door 
locked

– Mixed ventilation, three steps filtered air, airflow change the 
existing room air

– Number of air changes increase the air quality and the 
classification of the clean room

Low Clean Room Requirements



PharmaTech 7th March 
2008, Hyderabad

18

Clean Room Monitoring
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Panel PC
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User Access Management 

1 Name 01

2 Name 02

3 Name 03

4 Name 04

5 Name 05

.

.

.

n Name xx

1   View

2   Export Data

3   Trend Commenting 

4   View Audit Trail

5   Change Set-limits +

alarm functions

6   Reports Create 

7   Data Administration

8   IT Administration

9   Alarm Acknowledge

10 Supervisor

11 Alarm Reset  

12 Reports Check 

13 Reports Approve 

14 Historical Data Exchange

GMP Area 1

GMP Area 2

GMP Area 3

Etc.

USER ACCESS RIGHTS DEPARTMENT
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Visualization: (Start Screen with User Login Window)
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Visualization: (Room Lay-Out)

Click to see Process Point Detail
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Visualization: (Set Point Parameters)

FDA Rule 21 Part 11 Compliance
User must enter Comment for change 
and User Name/Password combination 
(electronic signature) to effect change
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• Operation Manual

• Technical Information

• System Information (soon)

• Transparencies

• TÜV Certificate

• White paper

• Press release

• Professional article

• Accessory package Pharma

Safety Data Manager (Memo-Graph S Documentation)

(Technical Compliance Certificate)
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Engineering process
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Qualification (documentation)

Original nameplate makes
document valid (order code)
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Qualification Steps (FAT – IQ – OQ)

FAT

IQ

OQ

Qualified!

SUCCESSFUL

SUCCESSFUL

SUCCESSFUL

Quali
fierd
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FERRING – the NFF project
• In 2003, FERRING Pharmaceuticals in Kiel, Germany build a 

“New Freeze-drying Facility (NFF) for pharmaceutical nasal 
spray production.

• Complete supply of the Clean Room Monitoring System

• Our success was achieved by our ability to provide a 
complete total concept solution which could 
not be matched by other competitors.



PharmaTech 7th March 
2008, Hyderabad

29

Clean Room Monitoring (system overview)

Server room

Memo-Graph S

NPORT

Switch

Remote

I/O

RS232/

TCP/IP

Memo-Graph S

NPORT

RS232/

TCP/IP

Memo-Graph S

Production

Area

NPORT

RS232/

TCP/IP

Indicator

Acustic Alarms

Graphical printer Alarm printer

Printserver Printserver

Door contacts

SMS

Via

Messenger 

SW

(Option)

iClient
SCADA 

Server

Terminal Server 

(Option)

Switch

SwitchSwitch
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Packaged Solution monitoring: (Storage areas)

Switch

Switch

optisch

T1

T2

T3

T4

F1

T1

T2

T3

T4

F1

T1

T2

T3

Tk

F1

T1

T2

T3

T4

F1

T1

T2

T3

T4

F1

T1

T2

T3

Tk

Fk

Memo-Graph 1 Memo-Graph n

T1

F1

Tk

Temperature

Humidity

Door contact

Legend:

RS 232 DCF777

+ Time LAN

(syncronization)

Monitoring area

Main functionality Readwin 2000 (RW)

• Periodic receiving data from Data Safety Manager 
Memo-Graph S

• Automatically data storage according FDA requirement 

21 CFR Part 11

• Analyzing of the data and export functions (CSV…)

Ethernet
Storage areas

Main functions Memo-Graph S

• Collecting quality relevant signals and indicate them

• Setlimit - Alarming
• Mean Kean Temperature (MKT) calculation

Memograph S and 

Memograph M are 21CFR 
part 11 compliant



Inline pH Measurement

Advantage:

No waiting time receiving results from the lab 
for the production  

• completely automated

• reliable system

• integrated system based on open standards
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Valves +
Feedback signals

discharge unit

Basic version - schematic

Valves +
Feedback signals

Inlet fittings
centralized buffer supply

At the fermenter

PLC

CM42

Panel PC

Profibus
A/I + D/I DCS

Switch board panel

Profibus
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System overview Automated pH inline measurement

CP 
PA

CP 
DP

C
P
U

D
IO

A
IO

PS

Legend SPS:
CPU: Processor CPU
CP DP: Communication processor Profibus DP
CP PA: Communication processor Profibus PA
DIO: Digital I/O
AIO: Analog I/O
PS: Power supply

Process

Switch board
CM42SPS

Control valves, 
Actors....
Digital feedback signals
valves, level.

Analog
Inputs:
T, etc.

230 VAC

CP 
PA

A
IO

Analog
Inputs
pH, T

Profibus PA

CP 
PA

CP 
DP

C
P
U

D
IO

A
IO

PS

SPS/PLS/PC

Panel-PC

Profibus DP

Media
connections

Profi-
Bus DP

CP 
DP

HMI:
Configura-
tion, Visuali-
zation

further
systems

Profibus DP

Raw data
database

Black Box approach
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Communication concept
Legend PLC:
CPU: Processor CPU
CP DP: Communication processor Profibus DP
CP PA: Communication processor Profibus PA
DIO: Digital I/O
AIO: Analog I/O
PS: Power supply

System panel

Analog
inputs
pH, T

CP 
PA

CP 
DP

C
P
U

D
IO

A
IO

PS

PLC/PC

Profibus DP

CM42

CP 
PA

CP 
DP

C
P
U

D
IO

A
IO

PS

SPS

Control valve, 
actors
Digital feedback signals
valves, level switches

Analog
inputs:
T...

CP 
PA

A
IO

Profibus PA

Profi-
Bus DP

Raw data
database

Panel-PC

CP 
DP

HMI:
Configuration, 
Visualization

Current process values + status

Program +Start/Stop

A
dd

it
io
n
al
 d
at
a 
fo
r 
ba
tc
h 
pr
ot
oc
ol
l

Program
Hand
Service

Process values
Status
Alarms
Log book



PharmaTech 7th March 
2008, Hyderabad

35

Schematic Design – (Standard package)

Valve bloc

P 1 P 2

CM42

SPS

Control unit
I/O terminal in the switch 
board panel

Control unit
PLC based

Control valves

Buffer - unit

with pumps

HMI PCSolenoid island

BUS

CPA 475

PLC 

I/O Modul

pH/mV

PLS
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Engineering services
(Control cabinet)

Packaged solution:

• Mycom

• Control cabinet

• Functional specification (FS)

• Qualification Plan (QP)

• Hardware Design Specification (HDS)

• Software Design Specification (SDS)

• Testplans for Factory Acceptance
Test (FAT)

• Installation Qualification (IQ)

• Operational Qualification (OQ)

• Support Performance 
Qualification (PQ)
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Application notes (standard)



… thanks

for your attention

Any questions?


