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Appendix: Oxoid Products for Anaerobic Incubation

Introduction

Recognition that some microorganisms require oxygen-free
conditions in order to thrive came early in the history of
microbiology. Leewenhoek demonstrated that some of his
“animalcules” could exist and grow in gases other than
oxygen. Pasteur discovered anaerobiosis and introduced the
descriptive terms aerobes and anaerobes for, respectively,
organisms that require oxygen and those that do not tolerate
it.

Much ingenuity and effort has been put into developing and
improving means of achieving anaerobiosis and new ways of
doing so continue to evolve, driven by the needs for efficacy,
convenience, safety and economy. The first procedures
evolved by Pasteur involved boiling of solutions to remove
oxygen but the limitations very quickly became apparent.
Pasteur, with Roux, then used vacuum to eliminate air as far as
possible and with it oxygen. When the technical difficulties of
working with vacuum became obvious they abandoned this
approach and then adopted the principle of displacing air
using carbon dioxide or hydrogen.

Mclntosh and Fildes, in their anaerobic jar, introduced the
concept of removing active oxygen by using catalytic activity
to combine it with hydrogen to form molecules of water.
Anaerobic jars have been so successful since their
introduction that improvements continue to be made and the
operating principle has been extended to large cabinets that
serve as anaerobic work stations.

Many other principles have been applied to anaerobic culture,
including physical restriction of oxygen access to cultures by
overlaying inoculated petri dishes with a second agar layer,
and filling media into tubes to create deep columns that
restrict oxygen ingress to the top of the column. A variety of
chemical reducing agents including glucose, pyrogallol and
sulphur-containing compounds, and biclogical reducing
agents, e.g. animal tissues and respiring microorganisms have
been, and still are, employed. The examples just given
constitute a very incomplete list of ways and means which
have been used for anaerobic culture. The subject is broadly
reviewed by Anderson and Fung," who also provide a very
comprehensive list of references for access to much more
detailed information than space allows in the review.

Unipath has played an active part in recent development of
anaerobic technique with an anaerobic jar that possesses a
number of features which earned the jar a British Design
Council award shortly after it was first marketed. The Oxoid
Anaerobic Jar, its supporting products and the new
AnaeroJar™ which does not employ the principles of hydrogen
generation or catalysis are described on the following pages.

Reference

1 Anderson, K.L. and Fung, D.W C. (1983) U, Food Prot. 46,
811-822.
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The Oxoid Anaerobic Jar HP11

A 3.4 litre capacity Anaerobic Jar of advanced design that Design Features of the Oxoid Anaerobic Jar HP11
gives great flexibility in use by coping equally well with Gas

Generating Envelopes or gas cylinders.

Both jar and lid are of robust construction and used with the
Low Temperature Catalyst BR42 ensure unprecedented
protection to operator and equipment.

The Oxoid Anaerobic Jar has a number of novel design Strong metal clamp
features and for greater convenience in use it is supplied with
a corrosion resistant plate carrier that greatly reduces the time
and effort needed 1o load the jar. A test tube carrier is
available as an optional extra minimising the risk of spillage of
broth cultures.

Pressure release valve @
Anaerobiosis is achieved rapidly, safely and efficiently using
the Gas Generating Kit BR38 or hydrogen obtained from
cylinders.
The Oxoid Anaerobic Jar may also be used for the isolation of Schrader® valves é é
microaerophilic and CO; dependent organisms by using the

Campylobacter Gas Generating Kit BR56 or the CO, Gas
Generating Kit BR39.

Catalytic activity may be checked both by the pressure gauge Easy-to-read pressure
for an immediate indication of efficiency and by the Anaerobic gatie

Indicator BR55 which provides supporting evidence of the
pressure changes. These checks ensure that the absence of
growth does not reflect poor anaerobic incubations.

The Oxoid Anaerobic Jar HP11 is part of the complete Oxoid Corrosion-resistant

Anaerobic System consisting of: coloured rigid metal lid Q 2

s 3.4 Litre Anaerobic Jar of advanced design.

* Gas Generating Kit which is superior in design to any other 0-ring to give a gas-tight
on the market. e :

* A new, safe, low temperature catalyst.
¢ An Anaerobic Indicator that is reliable and reacts faster than

other equivalent products. S
temperature catalyst O

Heavy duty transparent jar

1A Rl ALY

The Oxoid Anaerobic Jar code HP11.




Oxoid Gas Generating Kit code BR38

Fhe Oxoid Gas Generating Kit code BR38 is a laminated foit
envelope within which is a container holding tablets of sodium
borohydride, sodium bicarbonate and tartaric acid. The
tablets are activated by the addition of water causing
hydrogen and carbon dioxide to be produced.

Gas production takes place smoothly and reproducibly
because the porous membrane of the inner container
regulates the passage of water inwards and gas outwards.

Each individual Gas Generating Kit, when activated with water,

evolves sufficient hydrogen for the catalytic removal of oxygen
present in the air and leaves the final internal pressure
approximating to that of the atmosphere.

Carbon dioxide is also evolved to give a final concentration of
10% v/v in the anaerobic atmosphere.

Gas generation is completed within 30 minutes and, because
the resultant solution is acid, it does not reabsorb the carbon
dioxide so necessary for the growth of fastidious anaerobes.

Catalytic activity may be checked both by the pressure gauge
for an immediate indication of efficiency and by the Anaerobic
Indicator, code BR55, which provides supporting evidence of

the pressure changes. These checks ensure that the absence
of growth does not reflect poor anaerobic incubations.

@&
Gas Generating Kit

Anaerobic System

Instructions For Use
1.Cutotl tha comer al the suchel ax
Indicaind by the broken line. Avold folding or
Crushing the pach.

Anaerobic System

Forthe genaration of hydrogen and
carbon dioxide in standard
naerobl
2 Acd s memsured 10mi tap water

muﬁ tand the snchiat unﬂnhlhmn
‘nﬂmt ue

Note
wummmwwumh-
b e

The Oxoid Anaerobic Gas Generating Kit code BR38.

The iflustration shows a Gas Generating Kit envelope cut to demonstrate
the inner sachet holding tablets of sodium borohydride, sodium
bicarbonate and tartaric acid. The system is activated by adding water to
the envelope. The porous membrane coveting the inner sachet regulates
water flow inwards and gas flow outwards to give controlled and
reproducible evolution of hydrogen and carbon dioxide.

Figure 1 — Rate of oxygen catalysis when using the Gas
Generating Kit code BR38. It shows the rapidity with which the
O level is lowered in the Oxoid Anaerobic Jar.
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The Oxoid Anaerobic Catalyst code BR42

The Oxoid low temperature Catalyst code BR42 is of patented
design® and is a safer and more efficient version of the cold
catalytic devices which are used universally to create low-
oxygen atmospheres within anaerobic gas jars.

Each Oxoid Catalyst contains 4 grams of palladium-coated
pellets and is suitable for use in anaerobic jars up to 3.5 litres
effective volume. This follows the recommendation of the
United Kingdom, Department of Health and Social Security?
that there should be not less than 1 gram of catalyst for each
litre volume of anaerobic jar. The extra-large charge of
activated palladium in the Oxoid catalyst is wrapped in a
special foil and enclosed in a large surface area capsule,
woven from very fine stainless steel wire.

The graph shows the difference in operating temperature
between a conventional catalyst (unprotected pellets enclosed
in wire gauze) and the Oxoid catalyst. The description ‘safe’
applied to the Oxoid catalyst refers to the reduction in risk of
an explosion in the Oxoid anaerobic jar. Explosions in
anaerobic systems although rare, can oceur when hydrogen
and oxygen are present in critical proportions. Such
explosions are triggered by extremely hot catalyst envelope
temperature or by glowing particles which have become
detached from the main body of catalyst. The Oxoid catalyst
design protects users from both of these possibilities.

References

1 Patent application 54354/7 developed by Don Whitley
Scientific Limited.

2 United Kingdom Department of Health and Social Security,
February 1979,

Figure 2 - Difference in operating temperature between a
conventional catalyst (unprotected pellets enclosed in wire
gauze) and the Oxoid Catalyst code BR42.

300 //"\
A
/ i
~/
i 225 i “
o S/ |
= %II ll
= i |
oy \
i
= 1A\
] Fy 4= \
= 5 / /O \
//' \\\
P \
- N
37'&-”/’ \\~
2 4 6 8 10
TIME (MINS)

42

The Oxoid Low Temperature Catalyst code BR42.
The itlustration shows an Oxoid catalyst cut to demonstrate its construction.

Pailadium catalyst pellets (arrowed) are held separated from each other in
a wrapping of shredded aluminium foil which immobilises the pellets and
absorbs heat generated during catalysis. The catalyst package is
contained within a securely sealed fine wire mesh sachet to prevent escape
of small particles of active catalyst into the jar atmosphere.

The Oxoid Anaerobic
Indicator code BR55

The Oxoid Anaerobic Indicator code BR55 consists of a cotion
strip impregnated with a redox indicator solution enclosed in a
laminated foil envelope. This formulation and the purity of the
cotton strip gives a reproducible redox colour change in a
shorter time than similar products that are available. Use of
the Oxoid Anaerobic Indicator will support the evidence of
pressure changes which occur with active catalysts and

ensure that absence of growth does not reflect poor anaerobic
incubation.




Anaerodar™ AG025

AnaeroJar has been specially designed for use with
AnaeroGen and CampyGen,

The 2.5 litre Jar will hold up to 12 disposable plastic petri
dishes at a time, and forms an integral part of the complete
Oxoid Atmosphere Generation System.

Convenient and safe

The jar's practicality complements the innovative technology
which makes AnaeroGen and CampyGen sachets so easy to
use.

The polycarbonate base is secured to the lid by means of four
spring loaded clips that make it simple to open and close. The
clips themselves allow venting to occur in the unlikely event of
a pressure increase, thus maintaining optimum conditions
within the jar.

A handle has been designed as an integral part of the lid and
folds into the lid circumference when not in use. Consequently
it does not add to the overall dimensions of the jar. The handle
can quickly be adjusted into place to maximise safety when
carrying the jar.

Vacuum relief feature

An easy to operate vacuum relief screw permits the ingress of
air to the jar, thus overcoming any difficulty in opening the lid
because of negative pressure.

Space-saving design

The Anaerodar is lightweight yet robust. Its uncomplicated
design makes it easy to maintain and load, minimising the
possibility of malfunction.

It saves space in the incubator: there are no external clamps
or protruding valves, and the carrying handle does nhot occupy
additional space.

The Oxoid AnaeroJar™ shown with AnaeroGen™ and the Anaerobic
Indicator code BR55.
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Anaerogen™

CODE: AN25 FOR 2.5 LITRE JARS
CODE: AN35 FOR 3.5 LITRE JARS

Description

An AnaeroGen sachet placed in a sealed jar rapidly absorbs
atmospheric oxygen and simultaneously generates carbon
dioxide. This novel method differs from those commonly used
in that the reaction proceeds without evolution of hydrogen
and therefore does not require a catalyst. Furthermore,
addition of water is not needed to activate the reaction. The
active component is ascorbic acid.

When used as directed, an AnaeroGen sachet will reduce the
oxygen level to below 1% within 30 minutes. Carbon dioxide
content will increase to 9%~13%.

Precautions
This product is for in vitro-use only.

As soon as the AnaeroGen paper sachet is exposed to air the

reaction will start. It is therefore essential that the paper

sachets are placed in the jar without delay and the jar sealed
within 1 minute.

The ascorbic acid and oxygen react exothermically. The
sachet will become warm to the touch but the temperature will
not exceed 65°C.

Directions

AN35 is designed for use in 3.5 litre jars. It is therefore
suitable for the Oxoid Anaerobic Jar code HP11 and for other
jars of similar capacity.

AN25 is designed for use in 2.5 litre jars such as the Oxoid
Anaerodar™ code AG25 and other jars of similar capacity.

1 Place the inoculated plates in the anaerobic jar: Disposable
plastic petri dishes should be of the vented variety to aid
gas transfer between the interior and exterior of the plates.

Oxygen Reduction with Oxoid AnaeroGen
showing rapid anaerobiosis

¢l

Rate of oxygen reduction by Anaerogen™. It shows the rapidity with which
anaerobic conditions are created in the Anaerajar™.

2 Tear open an appropriate AnaeroGen foil sachet at the tear-
nicked indicated and remove the paper sachet from within,

3 Immediately position the paper sachet in the clip on the
plate carrier in the jar. The sachet will become warm to the
touch on exposure to air.

4 Close the jar lid immediately.

N.B. The time taken between opening the foil sachet and
sealing the jar should not exceed 1 minute. Extended
exposure will result in loss of reactivity and
consequently satisfactory anaerobic conditions may not
be achieved.

5 After incubation, examine the plates for the presence of
anaerobes. If continued incubation is needed, a fresh
AnaeroGen sachet must be used. Repeat steps 2-5.

6 After incubation, the exhausted AnaeroGen sachet should
be discarded with appropriate laboratory waste.

Control Testing

itis recommended that an Oxoid Anaerobic Indicator (BR55)
is put in the jar as a visual check that anaerobic conditions
have been achieved and maintained.

Users should check their anaerobic system periodically for its
ability to provide adequate conditions for growth of
appropriate bacteria. The following strains are recommended:

Clostridium novyii ~ ATCC® 9690 - growth
Micrococcus luteus  ATCC® 9341-no growth

Disposal

On removal from the jar after incubation, the AnaeroGen paper
sachet will retain a small amount of reactivity and will become
warm. The sachets should therefore be allowed to cool to
room temperature prior to disposal.
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