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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 233
"Biotechnology", the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by
publication of an identical text or by endorsement, at the latest by September 2001, and
conflicting national standards shall be withdrawn at the latest by September 2001.

This European Standard has been prepared under a mandate given to CEN by the
European Commission and the European Free Trade Association.

This standard is one of a series of European Standards concerned with performance criteria
for vessels. These standards are :

EN 13311-1, Biotechnology - Performance criteria for vessels - Part 1: General performance
criteria.

EN 13311-2, Biotechnology - Performance criteria for vessels - Part 2: Pressure protection
devices.

EN 13311-3, Biotechnology - Performance criteria for vessels - Part 3: Glass pressure
vessels.

EN 13311-4, Biotechnology - Performance criteria for vessels - Part 4: Bioreactors.

EN 13311-5, Biotechnology - Performance criteria for vessels - Part 5: Kill tanks.

EN 13311-6, Biotechnology - Performance criteria for vessels - Part 6: Chromatography
columns.

Annexes A and B are informative.

This standard includes a bibliography.

According to the CEN/CENELEC Internal Regulations, the national standards organizations
of the following countries are bound to implement this European Standard: Austria, Belgium,
Czech Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United
Kingdom.
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Introduction

Glass pressure vessels are used in a wide variety of biotechnological processes, and vary
considerably in scale and function. Glass pressure vessels used in biotechnology can
include for example fermenters and feed vessels, reaction vessels, centrifuge tubes and
buckets, chromatography columns, sampling bottles, rotary evaporators, jacketed
homogenizers/cell disrupters and vessels used in cryogenic procedures.

The mechanical safety of pressure vessels which can include glass vessels is described in
EN 1595 (see [2]) or for example a national pressure vessel code (see [1]).

Use of this European Standard will aid the equipment manufacturer in the classification of
glass pressure vessels with regard to safe performance in biotechnological processes. The
classification is easily understandable and readily utilizable for the user and the regulatory
authorities.

1 Scope

This European Standard specifies performance criteria for glass pressure vessels used in
biotechnological processes with respect to the potential hazards to the worker and the
environment from microorganisms in use.

This European Standard applies where the intended use of glass pressure vessels includes
hazardous or potentially hazardous microorganisms used in biotechnological processes or
where exposure of the worker or the environment to such microorganisms is restricted for
reasons of safety.

This European Standard also applies to pressure vessels used in biotechnological processes
that are made of other brittle materials such as acrylate polymers or porcelain.

This European Standard does not apply to small glass parts which form an integral part of
equipment such as sight glasses.

This European Standard should be used in conjunction with other relevant standards when
substantial parts of glass or from other brittle materials are present.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and
the publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these publications apply to this European Standard only when
incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 13311-1:2001, Biotechnology - Performance criteria for vessels - Part 1 : General
performance criteria.

3 Terms and definitions

For the purposes of this standard, the terms and definitions given in EN 13311-1:2001 apply.
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4 Hazards

The following hazards shall be taken into account.

a) Release of microorganisms caused by :

1) accidental breakage ;

2) leakage from the vessel connections during operation ;

3) explosion or implosion leading to release of vessel content ;

4) vessels weakened due to hairline fractures caused by knocks and further affected
during temperature cycling that occurs for example during sterilization. When the
vessel is then put under pressure during routine operation, weaknesses in the
structure can lead to rupture with total release of contents ;

5) flying glass in the event of an explosion ;

NOTE 1  Microbial hazard is likely to be secondary to the hazard posed by flying glass
in the event of an explosion.

6) breakage caused by overtightening or loosening upon repetitive heating or usage
when making connections to glass vessels.

NOTE 2  Glass to glass connections represent a higher risk due to mechanical and
thermal strain.

b) Infections caused by cuts to workers from contaminated glass following breakage or
explosion.

NOTE 3  Contaminated glass may allow direct entry of microorganisms into the body
through cuts.

Recommendations for proper design and handling are given in annex B.

5 Performance classes

The glass pressure vessels shall be classified for leaktightness, cleanability and sterilizability
in accordance with 5.1 to 5.4 of EN 13311-1:2001.

NOTE  For glass pressure vessels leaktightness usually refers to the leaktightness of
connections, such as rubber or silicone piping, or the leaktightness of the sealing
gaskets, for example, between the top plate of a fermenter, and the glass vessel.

The selection of the appropriate class for performance of a glass pressure vessel shall be
made in accordance with 5.5 of EN 13311-1:2001.
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6 Classification and verification of performance

6.1 General

The glass pressure vessels shall conform to the general requirements given in 6.1 of
EN 13311-1:2001.

6.2 Leaktightness

The glass pressure vessels shall conform to the requirements given in 6.2 of EN 13311-
1:2001.

Guidance on test methods for determining leaktightness of glass pressure vessels is given in
annex A. A leaktightness test should be performed on the assembled components. Vessels
showing any sign of damage should be carefully examined before use.

6.3 Cleanability

The glass pressure vessels shall conform to the requirements given in 6.3 of EN 13311-
1:2001.

NOTE  Glass vessels can be polished to give several grades of finish. Fire polished
glass is often used where a high quality of finish, giving good cleanability, is required.

6.4 Sterilizability

The glass pressure vessels shall conform to the requirements given in 6.4 of EN 13311-
1:2001. Any glass vessel showing visible signs of damage shall be carefully examined
before use. Alternatively, if a damaged vessel is repaired, it shall be reclassified.

NOTE  Glass pressure vessels can be sterilized by autoclaving, or by sterilizing in
place (SIP). Autoclaving is often carried out on smaller pieces of equipment, but care
should be taken to avoid knocking or damaging the vessel when transporting to or
from the vessel.

7 Marking and packaging

The glass pressure vessels shall conform to the requirements given in clause 7 of
EN 13311-1:2001.

8 Documentation

The glass pressure vessels shall conform to the requirements given in clause 8 of
EN 13311-1:2001.
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Annex A
(informative)

Guidance on test methods for determining leaktightness of glass pressure vessels

A list of test methods for leaktightness is given in table A.1 of EN 12298 (see [3]). From that
list suitable test methods to the testing of glass pressure vessels are given in table A.1.

Table A.1 - Suitable alternative leaktightness test methods for glass pressure vessels

Number Test method

1 Pressure loss - gas/air
2 Pressure loss - liquid
3 Helium probe
4 SF6, e.g. Freona probe
5 Thermal conductivity
6 Ultrasonics
8 Tracer-liquid dyes
11 Electronic particle counting
12 Tracer aerosol (NaCl)
14 Qualitative bioaerosol monitoring
15 Quantitative bioaerosol monitoring
16 Surface swabbing
17 Surface conductivity
19 Bacteria tightness

NOTE  Restrictive use of SF6 should be considered due to environment
protection

a Freon is an example of a suitable product available commercially. This
information is given for the convenience of the user of this Standard and
does not constitute an endorsement of CEN of these products.
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