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PRODUCT SELECTION

Requirements Specification / 
Functional Specification
Selection of Suitable Products

  Dualism Requirements Specification- Functional 

Specification

  The Requirements Specification:  

WHAT and FOR WHAT shall something be done?

  The Functional Specification:  

WHAT and WITH WHAT shall something be 

realized? 



1

Aspects of the ICH-compliant storage for stability tests 4 /  45Dipl.-Ing. Volker Rubarth | Manager, Rubarth Apparate GmbHDipl.-Ing. Volker Rubarth | Manager, Rubarth Apparate GmbH

PRODUCT SELECTION

Model V
PQ

OQ

IQ

RealizationDQ

Functional Specification / URS

 Requirements Specification / FDS 

Specifications

Functional Description

Operator 

Supplier 

Externally
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PRODUCT SELECTION

Requirements Specification:  

    URS = User Requirements Specification  

„...requirements stipulated by the principal 

concerning the deliveries and performances  

of a contractor“

   Requirements specification

   Preparation by the principal

   Use for tender and forwarding  

to possible suppliers 

   As general as possible and as restrictive  

as necessary

   The contractor shall develop optimal  

solutions – too precise requirements are 

restrictive

   Verifiable performances for the formal 

approval
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PRODUCT SELECTION

Structure of the 
Requirements 
Specification:

 Introduction/General

 Requirement Profile

   Technical Details:

A bad example for 
a requirements 
specification was:

  Please offer a climatic test cabinet for the 

stability test 

  It shall have a big volume 

In this case, verifiable data are missing, 

such as: 

- Maximum dimensions

- Volume

- Climatic values

- Accuracy for the qualification

- Required Volume

-  Maintenance air circulation in loaded condition 
for temperature distribution and humidity 
distribution (PQ) in space

-  Dimensions of the samples (important for 
existing boxes)

-  Consideration of the weights, particularly in case 
of liquid forms (reinforced shelves)
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PRODUCT SELECTION

Overloaded Cabinet –  
Fan obstructed 



1

Aspects of the ICH-compliant storage for stability tests 8 /  45Dipl.-Ing. Volker Rubarth | Manager, Rubarth Apparate GmbHDipl.-Ing. Volker Rubarth | Manager, Rubarth Apparate GmbH

PRODUCT SELECTION

Determination of the size: 

  Selection of 6 test room volumes:  

from 210 – 1700 litres, otherwise chambers

Calculate the size:

  Long-term stability test 25 °C / 60 % rel. 

humidity (24 months storage) 

  Accelerated stability test 40 °C / 75 % rel. 

humidity (6 months storage) 

  Size ratio 4:1
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PRODUCT SELECTION

Lifetime costs of ownership:  

Comparison of 2 appliances,  

850 litres each, with an appliance,  

1700 litres 

Savings:

   Investment

 Installation

 Qualification

 Monitoring

 Maintenance

Purchase price per unit (850 L) = 20.000 € �
Purchase price per unit (1700 L) = 27.000 €
Annual cost per unit = 2.000 € �
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PRODUCT SELECTION

Walk-in rooms: 

  Small rooms are inefficient 

  Optimal solution: Shelves on both 

sides, if possible, depth 60 cm and aisle 

width 80 cm 

  Shelve width for solids 130 cm and 

for liquids 90 cm (weight!) because of 

boxes 60 x 40 cm
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PRODUCT SELECTION

Installation in a  
Clean Room

  Integration of the units in a clean room 

partition wall

  Operation and charging are done from the 

clean room

  Service and maintenance from outside the 

clean room
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PRODUCT SELECTION

Installation in a Clean Room

  Direct installation of the 

equipment in the clean room 

  Water-cooled refrigerating 

machine (no fin heat 

exchanger with fan because of 

the particle swirl) 
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PRODUCT SELECTION

Requirements, Regulations & Documentation:

  User Requirements: 

    - Volume

    - Geometry

    - Equipment

    - Materials

    - Calibration

    - Qualification

    - Bringing in

  Regulations (such as VDE, UVV, CE, Regulation 

for Workplaces) 

  Documentation

    - Qualification File

    - Technical Plans

    - Bill of Materials of Electrical  

      and Mechanical Components

    - Wiring Diagram

    - Operating Manuals

  Deviations

  If applicable Layout of the installation place

Differentiation in must criteria, target criteria and can criteria 



1

Aspects of the ICH-compliant storage for stability tests 14 /  45Dipl.-Ing. Volker Rubarth | Manager, Rubarth Apparate GmbHDipl.-Ing. Volker Rubarth | Manager, Rubarth Apparate GmbH

PRODUCT SELECTION

Transport/Placement

  Components can be removed easily for 

displacement through doors and placement  

in lifts 

 

Advantage: 

- Even larger appliances can be displaced 

-  Thus, the components are easily accessible 

for maintenance tasks
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PRODUCT SELECTION

Space Saving

  The width of the doors does not exceed the 

units‘ width.  

 

Advantage: space-saving side-by-side 

installation.

  Minimum lateral distance to the wall or 

distance between the appliances
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PRODUCT SELECTION

Media Connections:

  Electricity 

  Pure water 

  Condensate Drain 

  Heat dissipation into the room (not every 

room is suitable) 

  If required, cooling water (water-cooled unit) 
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PRODUCT SELECTION

Proposed solutions of the supplier using the 

example of the media connections (water 

connection):

  Direct connection pure water to the conduit system 

  Ion exchanger to the drinking water connection 

   Canister for installation places without water 

connection 

  Canister with float switch 

Functional Specification

FDS (Functional Design Specification) „realization requirements 

developed by the contractor for realization of the principal‘s 

requirements specification“
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PRODUCT SELECTION

Proposed solutions of the supplier using the example 

of the media connections (condensate drain): 

  Condensate drain fixed pipe connection 

  Lifting pump for higher situated sewage pipes 

  Heated evaporation pan, if sewage water connection 

does not exist (automatic emptying) 

  Collecting vessel

Functional Specification
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PRODUCT SELECTION

Waste Heat: 

  Refrigerating machine in the 

installation room (possibly 

cooling of the emitted heat is 

required)   

  Outdoor installation of the 

refrigerating machine (for 

chambers)

  Water-cooled unit (cooling 

water of the customer) 

Refrigerating Machine Outdoor Installation   Water Chiller 

Energy Efficiency 
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PRODUCT SELECTION

Comparison URS with the Supplier‘s Offer (FDS) 
according to the DQ Plan 

For Stability Test Chambers:   

 

 Drawing for approval 

 Final dimensions 

 Required distances 

  Media connections  

(location + dimension) 
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PRODUCT SELECTION

Preparation of a Time Schedule 

  Possibilities of delivery and unloading 

  Access authorization of the service technicians 

  Working hours 
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QUALIFICATION

Qualification 
& Calibration 

Traceability guaranteed
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QUALIFICATION

From the DQ to the PQ 

   Plants / Units for the pharmaceutical industry 

are subject to the qualification obligation 

   Requirements are defined in GLP / GMP /  

ISO 9000 

   Evidence of the suitability for the intended use 

   The responsibility is incumbent on the 

operator

  Performance  
Qualification (PQ)

Design Qualification  
(DQ)
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QUALIFICATION

The Process of  
Equipment Qualification 

   Factory Acceptance Test (FAT) 

   Design Qualification (DQ)

   Installation Qualification (IQ)

   Operation Qualification (OQ)

   Performance Qualification (PQ)

   Maintenance Qualification (MQ)

Manufacturer‘s Site 

On site 
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QUALIFICATION

Qualification by the Manufacturer

  Reduction of the qualification phase of 3 weeks to 3 days 

   Time-saving and cost-efficient  

due to many years of experience 

  Prepared records 

  Approved test methods, such as for the alarms 

  Device-specific knowledge 

  Training certificate for the users 

  Test report for the final unit release
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QUALIFICATION

Design Qualification 

Documented Evidence:

   The appliance complies with the company 

requirements, and you get exactly what 

you need 

   The functional and operational specificati-

ons of the appliance are determined 

   The choice of a supplier is explained 
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QUALIFICATION

Installation Qualification 

Documented Evidence:

   The delivered appliance complies with the 

specifications (DQ) of the order

   Complete and undamaged delivery

   Correct execution of the installation at the 

intended location

   Correct design concerning the environmental 

conditions at the installation place
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QUALIFICATION

Operation Qualification 

   Documented evidence, that the installed 

appliance works according to its specifications 

   The appliance works under the companies‘ 

environmental conditions at the 

predetermined location. 

   Verification of the distribution in space in the 

empty appliance 

   Mapping in the appliance centre and in the 8 

corners of the appliance 

   All sensors must be within the range
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QUALIFICATION

Performance Qualification 

    Documented evidence of constant performance under 

real operating conditions 

    Mapping of the temperature distribution and humidity 

distribution in space in loaded condition 

    Sensors must have a valid certificate and must be 

traceable to national standards (DKD, SCS, ÖKD) 

    Photograph of loading conditions 

    Optionally: Open door study

Important:  Ensure sufficient loading  

for realistic PQ mapping 
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QUALIFICATION

Maintenance Qualification 

   Documented evidence, that the appliance is 

maintained correctly and according to the 

specifications to ensure continuous operation 

   Determination of cleaning intervals 

   Determination of service intervals (maintenance 

contract) 

   Recalibration (PQ) 
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OPERATION

Monitoring 
and Failure 
Management 

21CFR part 11 compliant
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OPERATION

Data Recording + Alarms 

Monitoring (Software) 

Documented 

Logging (such as recorder, 
data logger)

Intervened

Immediate Alarm 

   Locally at the appliance 

  Remote to the control room/ 

mobile phone 
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OPERATION

Data Logger  

   Subsequent evaluation 

  Risk of confusion in case of 

many measuring points 

 Recognition too late 

Software 

   Raw data are archived 

   Current history display by 

means of graph recorder 

   Less manual expenditure

   Digital signature possible 

   Logbook firmly linked to graph 

representation

   Only 1 working value 

   Reading errors and 

transmission errors are 

possible 

   Time-consuming 

   High error rate in reading/

transmission

Laboratory Book
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OPERATION

The following parameters should be 
recorded during monitoring:

 Temperature 

 Profile Humidity

   Profile logbook with: 

 

 

  Media Outage (Water, Electricity, etc.)

Messages with time-stamp, 

such as: 

- User Login / Logout 

- Changes of Target Values

- Digital Signature

- Door Opening

- Expired Maintenance Interval

Messages with time-stamp, such as:

-  Excess temperature and insufficient 
temperature

- Humidity value too high or too low

-  Conductivity of the humidifier water too high

-  Chiller shut-down in case of low pressure or 
overpressure

- Sensor failure
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OPERATION

Integrated  
Screen Recorder

   Recording of actual values of all regulator and 

control circuits.

  For clearness, all channels can be shown or 

hidden.

  Past periods can be scrolled conveniently 

page-by-page.

  Even with power failure, a restricted, battery 

backed monitoring is effected.
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OPERATION

Logbook

    Gapless event documentation in real time, 

inseparably connected with the recorded data.

    Filter function for the quick, selective display 

of the events.

    Free comments with login name are possible 

at any time.
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OPERATION

Comment Entry

   Complete keyboard for entry of comments 

into the logbook and for entry of individual 

names for program creation.

   The assignment of the keys is adapted 

automatically to the selected language.
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OPERATION

Calendar

   The calendar function allows quick direct 

access to past recording periods - no matter 

if to the recorder, to the logbook or for data 

export.

  All days, for which data have been recorded, 

are colour-highlighted.
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OPERATION

Digital Signature

   Signature of the checked periods directly at 

the recorder of the control in conformity with 

21CFR part 11.

   Undersigned areas are marked 

correspondingly in the recorder.
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OPERATION

User Login

    In the user management, the preferred 

language can be assigned to the users. A 

quick change is possible at any time.

    Thanks to the user management, the activities 

of each user can be traced exactly.

    In connection with the option Electrical 

Door Release, even the door opening can be 

allocated to a user.
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OPERATION

User Management

   The user management can be customized: It 

can be deactivated completely, or different 

rights can be allocated to the users.

   Passwords can be restricted in time, and the 

access can be locked after a defined number 

of failed login attempts.

   The user management allows the use of the 

appliance in conformity with 21CFR part 11.
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OPERATION

The worst that can happen is sample loss 

Samples cannot be found 

(narcotics)

Access Control 

Overheating 

Emergency Cooling System 

/ Redundancy

Water Damage 

Overflow Vessel with 

Alarm (Water Stop)
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OPERATION

Failure Management  

  Early recognition of a failure allows short 

reaction times of the user 

  Redundant chambers 

  Rearrangement into a back-up appliance 

Service manual + training 

  Stockpiling of important spare parts
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OPERATION

Possible Measures in  
Case of Failure

Excess temperature:   Emergency cooling with tap water

Humidifier failure:   Emergency humidification by 

evaporation humidifier with hygrostat

Power failure:   Rechargeable battery for 24 h data 

recording for retrospective risk 

assessment (deviation report)

SOP:  Action plan for failures
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Thank you very much  
for your attention

Do you have any questions?
www.rumed.de/en/downloads/vortraege


