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Ventilation and Air-Conditioning
for Clean Rooms

Clean rooms place the highest demands on
ventilation and air-conditioning - for a very good reason.
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Ventilation and Air-Conditioning for Clean Rooms

Clean rooms place the highest demands on ventilation and air-conditioning. This is comprehensible, as it is
primarily in use in those industries dealing with pharmaceuticals, foodstuffs, semiconductors and
electronics, in medicine or even aerospace engineering. Ultimately everywhere, where particles in the air
could have grave consequences or where the quality of the product to be produced might be impaired.

Impeccable Hygiene and Comfortable Room Air

During the creation and maintenance of the desired room atmosphere, the room air technology is at
a specific place. The prevention of germ transmission through the air is of the utmost priority. Thus,
a faultlessly hygienic and comfortable room climate is essential. For the reduction or prevention of
any entering airborne germs, the technical air handling units (AHUs) are vital. They take over the
following basic functions:

o Filtering of air particles, dust and micro-organism

e Maintenance of the air pressure within the room (delta p) - rooms, which underlie greater
hygienic requirements than the surrounding rooms, must be held in an overpressure range.
Therefore, the AHU must pump more room air into the clean room than it extracts from it.

e Maintenance of the air humidity within the room (relative humidity) - the room air humidity can
influence the effectiveness and shelf-life of medication during production. A certain atmospheric
moisture is also essential, e.g., for pressure injecting of tablets.

e Maintaining the room temperature - The room temperature can, for example, directly or indirectly
influence the production of pharmaceutical products. Indirect influence, for instance, can take
place through contamination transmitted by employees.
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AHUs by robatherm fulfill the highest level of hygienic requirements. This effectively prevents the
entering and cultivation of micro-organism such as bacteria, fungi or algae in clean rooms.
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Classification of Clean Rooms
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Based on an ordinance of the European Commission, the ISPE Sterile Guide Grade defines for the
pharmaceutical industry; four clean rooms are classified according to particle concentration, micro-
organism concentration and particle size. The classes A and B define sterile areas compared to the
classes C and D, which define micro-organism-reduced areas.

ISPE Sterile Environmental Classification Grade 5| Grade 7| Grade 8| No Classified | No Classified
Baseline Guide Control Control
(with local

monitoring)

Idle State Max. permissi-
ble number of Urs  3-520  3.520 352000  3.520.000 =

particles pro

m? (equal or 5 20 .
greater) M (IS0 4.8) 29 2.900 29.000

Operating Max. permissi-

Status _ ble numberof g 3520 352.000 3.520.000  352.000 -
particles pro
m3 (equal or 5 _
greater) um 20 2.900 29.000 2.900
maximum permissible
number of viable <1 <10 <100 <200 ~
organism [cfu/m?]

Operating Max. permissi- g . .

Staws  Ulemumoerof U UL G o biognarmr
m?3 (equal or 100) 10.000)  100.000) Sterile Baseline
greater) Guide”
Action level of viable
I Ll 1 10 100 not defined -

[cfu/m?]

Threshold values are advised for the microbiological monitoring of clean area, which apply to the
operating status. However, the given data presents the average values.

Advised Threshold Values for Microbiological Contamination

<1 <1 <1

Class A <1

Class B 10 5 5 5
Class C 100 50 25 -
Class D 200 100 50 -
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Purity, Safety and Hygiene - Solutions by robatherm

The basic functions of air handling units is the provision of comfortable room climates, input of
oxygen and removal of carbon dioxide. In clean rooms found in laboratories and hospitals, the AHUs
by far, take over many more functions. Rooms must be protected from airborne contamination,
micro-organism and pollutants discharged as well as providing room air in the desired temperature

and humidity.

Air Purity

Excellent Hygiene

—
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The air’s purity is one of the utmost criteria demanded
of AHUs in the pharmaceutical industry. A respectively
high significance is given to the air filters that have the
following duties: The filters protect people from
infections as well as the AHUs and the channel
network from contamination. Precise filter monitoring
prevents the clogging of the filters and permeation of
dust. It also reduces the operating costs, as the filters
also reduce the pressure drop.

Aerosol test ports effectively support the impact of
HEPA filter walls. Beyond that, they enable the
monitoring and qualification of HEPA filter walls in a
quick and easy manner.

Smooth stainless steel bottom without grooves or
cavities

High levels of safety and hygiene as all components
and materials are disinfectant proof, including Testing
certification. The inner-housing is galvanized, powder-
coated or of stainless steel

Routine maintenance and cleaning ensure a long life
span of the AHU. The hygiene-friendly construction of
the robatherm AHUs and good accessibility to all
components make cleaning easy and thus, effectively
contribute to the hygiene.
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Free-Range Fans

Antimicrobial Powder-Coating
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Certified Hygiene Features
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ZERTIFIKAT
uber i Gerate in Hygie
TUV NORD Systems GmbH & Co. KG, Hamburg,
bestatigt der
robatherm GmbH + Co. KG, Burgau
dass die i Gerate in Hygi der
Geratebaureihe: ,RM/ RL*

den Anforderungen far Hygienekimagerate gema

DIN 1946 Teil 4: 2008
DIN EN 1886: 2009
DIN EN 13053: 2012
VDI 6022 Teil 1: 2011
(ONORM H6021: 2003
OONORM H6020: 2007

DIN EN 13779: 2007
DIN EN 1751: 2014
VDI 3803: 2010
SWKI VA 104-1: 2006
SWKI 99-3: 2003

entsprechen.

Die ausfohriche tion der im Februar Baumusterproiung
des Innenraumgerates RM 09/09 kann dem Profbericht Nr. 81 08 25 34 76 des TOV NORD.

ninommen vier p neuer
Januar 2015 stait. Da es sich um anlagenbezogene Normen / Richtlinien handelt, kann die
nicht die an einer Anlage P

!
ersetzen.

TOV NORD Systems GmbH & Co. KG
Sachverstandige der Prufstelle for Kalte-, Klima- und Laftungstechnik

Voo 44

Dipl--Ing. Vera Graff

Essen, 23. Januar 2015

Due to reduced input and output, free-range fans
exhibit a high level of operating efficiency. The open
construction also guarantees good cleanability and
operating safety through the frequency controlled
direct drive.

Initially, commercial antibacterial coating in fact
achieves recognizable results; the effectiveness
however, usually declines just after weeks. In contrast,
the robatherm powder-coating proves its effectiveness
even after several years. In addition, it is - in
comparison to antibacterial substances - also effective
against algae, yeasts and molds. The housing’s
antimicrobial powder-coating inhibits the growth of
multi-resistant germs. The high level of effectiveness
and sustainable effect have been tested and confirmed
during a long-term study.

The excellent hygienic characteristics of AHUs by
robatherm have been tested and certified by the TOV
Nord (technical inspection agency). Combined with
routine maintenance, robatherm guarantees that their
AHUs provide hygienically impeccable room air. In
addition, the customized AHU-Solutions save on
operating expenditures and makes efficient operations
possible.
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Exemplary Unit Concepts for Clean Rooms

Sophisticated concepts by robatherm guarantee optimal functional safety and energy efficiency.
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Recirculating air/Outdoor air unit with HEPA-Filter
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Combined supply and exhaust air unit

Unit Concept 3
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Outdoor air unit with free-range auxiliary heating and pre-cooling
Unit Concept 4
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Qutdoor air unit with pre-cooling, HEPA-Filter and heat recovery from the exhaust air
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Always an Excellent Reference

Quality as a Foundation for Long-Term Trust
A trusting and long-term business relationship is based on qualitative, premium products and reliable
service commitments. That’s the reason why numerous, renowned companies have turned to

robatherm for AHUs.

France

Alcatel

Bayer

BioConcept

Ethypharm

Hartmann S.A. Medical
Inserm

Krupp

Lonza

Thailand

Atlantic Pharmaceutical
Baxter

BIC Chemical Group
Bionet-asia

BM Pharmacy
Capsugel

Jawaraj Pharmaceutical
New Life Pharma

Germany
‘Oreal Acino Holopack Philips
Motorola Bayer IBM Roche
Pfizer Beiersdorf Linde Schering
Radiall Bionorica Max-Planck-Institut ~ Siemens
Roche Boehringer Menarini Temmler Pharma
Sanofi Degussa Merck Texas Instruments
Val de Pharm Dinnschicht-Technik ~ Merckle Urenco
Epcos MIP Pharma Vetter
Fraunhofer Institut Novartis Wacker Chemie
GlaxoSmithKline Pfizer

Czech Republic

Batist Medical
Ceitec MU
Gama Group

Spain
Bionorica

Israel

Indonesia

Nutrichem Bernofarm

Intel

Japan
Sony

China

Bayer
BD Pharmacy

Saudi Arabia

Spimaco

Vietnam

Sanofi
Terumo

Malaysia
B Braun
Singapore
Baxter

Pharma Innova

Pharmasant Laboratories
Siam Pharmaceutical
Sriprasit Pharma

Takeda Pharmaceutical
Thai Otsuka Pharmaceutical
Unison laboratories

Biofarma

Dankoss Farma
Guardian Pharmatama
Lapi Laboratories
SOHO Industri Pharmasi
Tempo Scan Pacific

GlaxoSmithKline plc (GSK)
Merck & Co. (MSD)
Wyeth

robatherm cannot accept any guarantee or liability for the correctness and completeness of this document’s contents.
lllustrations and descriptions partially include accessories not included in the standard design.
Subject to technical alterations. Version 05/2015 Copyright by robatherm.
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