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Microbank®, a proven system for the long-term storage and retrieval of bacterial and fungal 

cultures has details of successful referenced performance data collected over 28 years from 

reference centres and laboratories around the world detailing data ranging from 2 – 15 years. 

Millions of vials have been used worldwide and this continues. 

In addition to its now infamous presentation, Microbank® has been enjoying success in North 

America with a new 2D DataMatrix GS1-compliant barcoded version.�Now established for some 

time, we are pleased to advise the arrival of the new feature in Europe. The concept is simple: 

the unique barcode is incorporated into the vial label area, leaving ample space for additional 

labelling, and on the storage box.

To enhance your experience with the 2D barcodes, we are also pleased to offer the following: 

your own Penguin Barcode Reader, Data Storage Device, and a personalised Microbank® Assets 

Web Database providing the full package of everything you need to get started and to ensure 

easy location of any stored culture with instant access to its source history. You can bet there 

will be another “Mug” in the series out very soon as well to add to your collection.

Microbank® has been manufactured exclusively by Pro-Lab Diagnostics for over 28 years. Only 

Microbank® offers up to 28 years of successful storage; data is available in the Microbank® 

Worldwide Performance Portfolio making it the choice for laboratories worldwide and beyond. 

Yes, beyond: we have a bacterial collection in outer space developed specifically for a rather 

well-known organisation�

The long-term storage of microorganisms is a significant challenge in microbiology. 

Microbank® with unique 2D barcodes offers a platform that utilises porous glass beads and a 

specially formulated cryopreservative for storage at low temperatures. The additional feature of 

a unique 2D barcode on each box and each vial facilitates easier documentation and retrieval 

of your isolates. This format coupled with the Microbank® Cryoblock offers the least possibility 

of disturbance to your organism, yet permits ready and rapid access.

Each Microbank® vial contains approximately 25 sterile coloured beads �single colour� and the 

specially formulated cryopreservative unique to Microbank®, allowing storage from -20°C to 

-70°C. The specially treated beads are of a porous nature allowing microorganisms to readily 

adhere onto the bead surface. After inoculation the Microbank® vials are kept frozen for 

extended storage. When a fresh culture is required, a single bead is easily removed from the 

Microbank® vial and used to directly inoculate a suitable culture medium.

The unique 2D barcodes on the box and vials provide you with a freezer-safe, durable label that 

can be scanned into your Laboratory Information System or Assets Web Database with ease. 

This feature not only removes the risk of transcription errors but has the added advantage of 

making retrieval from the freezer a simple task.

Microbank® Introduction 

Microbank® with 2D DataMatrix GS1-compliant barcode
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Linear or 1D barcodes, like the UPC Linear or 1D barcodes, like the UPC 

code commonly found on consumer code commonly found on consumer 

goods, use a series of variable-width goods, use a series of variable-width 

lines and spaces to encode. Whilst lines and spaces to encode. Whilst 

acceptable in many applications they acceptable in many applications they 

hold just a few dozen characters, and hold just a few dozen characters, and 

generally get physically longer as more generally get physically longer as more 

data is added; use can be typically data is added; use can be typically 

limited to 8-15 characters, causing limited to 8-15 characters, causing 

problems on small labels where problems on small labels where 

additional data may also be required.additional data may also be required.

2D barcodes have increasingly been used in 2D barcodes have increasingly been used in 

supply chain and manufacturing applications supply chain and manufacturing applications 

with medical equipment and diagnostic with medical equipment and diagnostic 

industries, where companies have been industries, where companies have been 

tasked with providing a large amount of tasked with providing a large amount of 

product tracking information on some very product tracking information on some very 

small items. For example, the U.S. FDA’s UDI small items. For example, the U.S. FDA’s UDI 

rules require several pieces of manufacturing rules require several pieces of manufacturing 

information to be included on certain types information to be included on certain types 

of medical devices. That data could be easily of medical devices. That data could be easily 

encoded on very small 2D barcodes.encoded on very small 2D barcodes.

2D Explained2D Explained

“The type of barcode selected requires careful consideration and is 

dependent on quality, ease of use, and the speci�c requirements of the 

application, including the type and amount of data that is required to be, 

the size of the asset/item, and how and where the code will be scanned.”

“The adoption of the 2D DataMatrix GS1-Compliant Barcode on 
the Microbank® vial offers an ef�cient system available.”

Pairing the unique 2D DataMatrix barcode on the storage box to the vials supplied will allow for Pairing the unique 2D DataMatrix barcode on the storage box to the vials supplied will allow for 

better traceability of cultures as you build your database. 2D barcodes use patterns of squares, better traceability of cultures as you build your database. 2D barcodes use patterns of squares, 

hexagons, dots, and other shapes to encode data. Because of this structure, 2D barcodes can hexagons, dots, and other shapes to encode data. Because of this structure, 2D barcodes can 

hold data up to 2000 characters, and are very small. The data is encoded based on both the hold data up to 2000 characters, and are very small. The data is encoded based on both the 

vertical and horizontal arrangement of the pattern, and is read in two dimensions.vertical and horizontal arrangement of the pattern, and is read in two dimensions.



• • Proven performance over 28 years with a collection Proven performance over 28 years with a collection 

of published storage data papers internationally.of published storage data papers internationally.

• • References available for storage at -20°C to -70°C.References available for storage at -20°C to -70°C.

• • Unique cryopreservation solution suitable for Unique cryopreservation solution suitable for 

aerobic, anaerobic, fastidious bacteria, and fungal aerobic, anaerobic, fastidious bacteria, and fungal 

cultures.cultures.

• • Unique treated beads to enhance bacterial adhesionUnique treated beads to enhance bacterial adhesion

• • Available in five standard colours.Available in five standard colours.

• • Standard pack of 80 supplied in durable storage boxStandard pack of 80 supplied in durable storage box

• • Custom pack sizes available for large collections.Custom pack sizes available for large collections.

• • Multiple colour coding option available �120 Multiple colour coding option available �120 

available�.available�.

• • Industry-standard cryovials with large writing area Industry-standard cryovials with large writing area 

and triple-depth external threaded tube which and triple-depth external threaded tube which 

reduces the possibility of contamination and reduces the possibility of contamination and 

improves handling.improves handling.

Large 2 ml vials
To offer improved handling, 
inoculation, and retrieval.

Available in �ve colours
To provide laboratories with a system 
to colour code different bacterial and 
fungal species.

2D DataMatrix GS1-
compliant Barcode

Larger writing area
Allows for complete coding and 
reference data.

Specially formulated
preservative
Ensures longer survival of fastidious 
bacteria and higher quantitative recoveries.

Industry-standard
Robust cryovial can withstand snap 
freezing with liquid nitrogen. 

Chemically treated beads 
Improved bacterial adhesion.

Microbank® Key FeaturesMicrobank® Key Features
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Product Availability

Advanced presentation of 80 vials supplied in a plastic freezer box manufactured from durable 
plastic with "see through" lids, number locator printed screens, and tube collection device.

Microbank®

Microbank® �with 2D barcode� - Blue PL.170C/B 80 Vials

Microbank® �with 2D barcode� - Green PL.170C/G 80 Vials

Microbank® �with 2D barcode� - Red PL.170C/R 80 Vials

Microbank® �with 2D barcode� - Yellow PL.170C/Y 80 Vials

Microbank® �with 2D barcode� - Light Blue PL.170C/LB 80 Vials

Microbank® �with 2D barcode� - Mixed �16 x each colour� PL.170C/M 80 Vials

PRODUCTS CODE SIZE

MICROBANK® WITH 2D DATAMATRIX GS1-COMPLIANT BARCODE
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Microbank® - Blue PL.173/B 80 Vials

Microbank® - Green PL.173/G 80 Vials

Microbank® - Red PL.173/R 80 Vials

Microbank® - Yellow PL.173/Y 80 Vials

Microbank® - Light Blue PL.173/LB 80 Vials

Microbank® - Mixed �16 x each colour� PL.173/M 80 Vials

PRODUCTS CODE SIZE

MICROBANK® SPECIAL PRESERVATION ONLY

Supplied in the same format as traditional Microbank® but with specially formulated broth only. 

MICROBANK® DRY 

Supplied in the same format as traditional Microbank® but without the specially formulated 
cryopreservation solution.

Microbank® - Blue PL.172/B 80 Vials

Microbank® - Green PL.172/G 80 Vials

Microbank® - Red PL.172/R 80 Vials

Microbank® - Yellow PL.172/Y 80 Vials

Microbank® - Light Blue PL.172/LB 80 Vials

Microbank® - Mixed �16 x each colour� PL.172/M 80 Vials

PRODUCTS CODE SIZE
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Freezer Storage Box - Blue PL.169/B-1PL.169/B-1 EachEach

Freezer Storage Box  - Red PL.169/R-1PL.169/R-1 EachEach

Freezer Storage Box - Blue PL.169/B-4PL.169/B-4 4 Pack4 Pack

Freezer Storage Box  - Red PL.169/R-4PL.169/R-4 4 Pack4 Pack

Cryoblock PL.155-1PL.155-1 20 Well20 Well

Insulated Base & Lid

Laminated Log Book

Aluminium Cryocanes

Microbank® - 2D Barcode Reader

PL.156PL.156

PL.165PL.165

PL.166PL.166

PL.168PL.168

2 Pack2 Pack

12 Charts12 Charts

12 Canes12 Canes

Each

PRODUCTSPRODUCTS CODECODE SIZESIZE

MICROBANK® ACCESSORIES MICROBANK® ACCESSORIES 

Freezer storage boxes are available which are suitable for collection and organisation in low-Freezer storage boxes are available which are suitable for collection and organisation in low-

temperature freezers. Available in blue and red, each freezer box will hold 81 Microbank® temperature freezers. Available in blue and red, each freezer box will hold 81 Microbank® 

vials. Also available is the Cryoblock for maintaining low temperatures while working with vials. Also available is the Cryoblock for maintaining low temperatures while working with 

Microbank® vials on the laboratory bench.Microbank® vials on the laboratory bench.

Finally, our product mascot simply can't go without mention.

This cute little guy has become synonymous with the Microbank® system; he appears on mugs 

�9 in the series now��, key rings, socks, bottle openers, USB sticks, Christmas trees and he 

even has his own calendar monitoring his travels. If you have any pictures for inclusion in the 

calendar, or if you need a new penguin to take on your travels please email: 

uksupport@pro-lab.co.uk



Intended UseIntended Use

Summary and ExplanationSummary and Explanation

Description

Microbank® is a ready-to-use system designed for the long-term storage and retrieval of Microbank® is a ready-to-use system designed for the long-term storage and retrieval of 

bacterial and fungal isolates.bacterial and fungal isolates.

The long-term storage of microorganisms is a significant challenge in microbiology. The long-term storage of microorganisms is a significant challenge in microbiology. 

Microbank® with unique 2D barcodes offers a platform that utilises porous glass beads and a Microbank® with unique 2D barcodes offers a platform that utilises porous glass beads and a 

specially formulated cryopreservative for storage at low temperatures. The additional feature of specially formulated cryopreservative for storage at low temperatures. The additional feature of 

a unique 2D barcode on each box and each vial facilitates easier documentation and retrieval a unique 2D barcode on each box and each vial facilitates easier documentation and retrieval 

of your isolates. This format coupled with the Microbank® Cryoblock offers the least possibility of your isolates. This format coupled with the Microbank® Cryoblock offers the least possibility 

of disturbance to your organism, yet, permits ready and rapid access.of disturbance to your organism, yet, permits ready and rapid access.

Each Microbank® vial contains approximately 25 sterile coloured beads �single colour� and 

the specially formulated cryopreservative. The specially treated beads are of a porous nature 

allowing microorganisms to readily adhere onto the bead surface. After inoculation the 

Microbank® vials are kept at -70°C for extended storage. When a fresh culture is required, a 

single bead is easily removed from the Microbank® vial and used to directly inoculate a suitable 

culture medium. 

The unique 2D barcodes on the box and vials provide you with a freezer-safe, non-erasable 

label that can be scanned into your Laboratory Information System with ease. This feature not 

only removes the risk of transcription errors but has the added advantage of making retrieval 

from the freezer a simple task.

Microbank® Instructions For UseMicrobank® Instructions For Use

'The unique 2D barcodes on the box 'The unique 2D barcodes on the box 
and vials provide you with a freezer-and vials provide you with a freezer-
safe, non-erasable label that can safe, non-erasable label that can 
be be scanned into your Laboratoryscanned into your Laboratory
Information System with ease.'Information System with ease.'
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Procedure

Scan the 2D barcode on the Microbank® box and record any relevant information in your 

freezer storage programme.

Scan the 2D barcode on the side of the Microbank® vial and record relevant information for 

each organism to be stored.

Inoculate the 
cryopreservative fluid 
with young colonial 
growth �18–24 hours� 
picked from a pure 
culture to approximately 
a 3–4 McFarland 
standard.

Close the Microbank® 
vial tightly and invert 
4–5 times. Do not vortex.

At this point the 
microorganisms will be 
bound to the porous 
beads. The excess 
cryopreservative should 
be well aspirated 
leaving the inoculated 
beads as free of liquid 
as possible.

Using your freezer 
programme find the 
location of the isolate you 
wish to work with.
Scan the 2D barcode on 
the Microbank® vial to 
ensure the correct isolate 
is being retrieved.

Under aseptic conditions, 
open the cryovial and 
using a sterile needle 
or forceps remove one 
coloured bead. 

Close the vial �nger 
tight and return as soon 
as possible to low- 
temperature storage. 
Excessive changes in 
temperature reduce the 
viability of the organisms.

The inoculated bead may 
then be used to directly 
streak on to solid medium 
or may be dropped into an 
appropriate liquid medium. 

When used as 
recommended, each 
cryovial will store 
approximately 25 identical 
potential cultures.
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Limitations

Safety PrecautionsSafety Precautions

Microbank® is offered solely as a means of providing long-term storage of bacterial and fungal 

isolates. Aseptic technique should be practised at all times to ensure continued integrity of the 

stored isolate.

Beads should never be returned to the Microbank® vial for any reason.

Microbank® vials are supplied in a variety of colours. These colours do not imply any change in 

the product's function. The different colours are provided so that the user can utilize them for 

their own tracking purposes.

Observe biohazard precautions when preparing new or discarding used Microbank® vials.Observe biohazard precautions when preparing new or discarding used Microbank® vials.

When storing Microbank® vials in liquid nitrogen the following precautions should be taken:When storing Microbank® vials in liquid nitrogen the following precautions should be taken:

• Microbank® should not be used if any of the following conditions 
are present before inoculation.

• The vial shows any evidence of leakage �loss of cryopreservative�.

• There is excess turbidity in the cryopreservative suggesting contamination.

• The expiration date on the outer label has elapsed.

• Always use the appropriate safety equipment. 

• Microbank® vials should only be placed in the vapour phase of 
the liquid nitrogen. 

• Ensure that the threads of the Microbank® vial and screw cap 
are completely dry before closing.

• Ensure the Microbank® vial cap is tight. Do not over tighten.

11
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PresentationPresentation StorageStorage ReferencesReferences

Please refer to IFU PL.170C at www.pro-lab.com or www.pro-lab.co.uk for full detailsPlease refer to IFU PL.170C at www.pro-lab.com or www.pro-lab.co.uk for full details

Microbank® is packaged in Microbank® is packaged in 

shelf packs of 80 vials.shelf packs of 80 vials.

Before use, unused Before use, unused 

Microbank® vials may be Microbank® vials may be 

stored at room temperature. stored at room temperature. 

Stored under these Stored under these 

conditions Microbank® vials conditions Microbank® vials 

may be used up to the date may be used up to the date 

of expiration shown on the of expiration shown on the 

product label.product label.

White DJ. and Sand, R.L. White DJ. and Sand, R.L. 

1985.  Medical Laboratory 1985.  Medical Laboratory 

Sciences 42:289-290�UK�.Sciences 42:289-290�UK�.

Feltham et al. 1978. Journal Feltham et al. 1978. Journal 

of Applied Bacteriology.  of Applied Bacteriology.  

44:313-316.44:313-316.

Nagel, J.G. and Cunz, L.J. Nagel, J.G. and Cunz, L.J. 

1971.  Applied Microbiology, 1971.  Applied Microbiology, 

23�4�:837-83823�4�:837-838

Anaerobe Reference Unit Anaerobe Reference Unit 
Microbank® Storage Trial 5 Years Microbank® Storage Trial 5 Years 

Methods and MaterialsMethods and Materials ResultsResults

One bead from each vial will be inoculated One bead from each vial will be inoculated 
onto Fastidious Anaerobe agar �Lab M, Bury� onto Fastidious Anaerobe agar �Lab M, Bury� 
with 5% horse blood, and spread for single with 5% horse blood, and spread for single 
colonies. Plates will be incubated promptly colonies. Plates will be incubated promptly 
in an anaerobic chamber �Concept 300 or in an anaerobic chamber �Concept 300 or 
Concept Plus� at 37°C for 48 hours. On removal Concept Plus� at 37°C for 48 hours. On removal 
from the chamber, cultures will be examined from the chamber, cultures will be examined 
for growth consistent with the intended isolate. for growth consistent with the intended isolate. 
Cultures yielding no growth will be incubated Cultures yielding no growth will be incubated 
for a further 3 days and re-examined.for a further 3 days and re-examined.

Growth will be recorded as � �intended Growth will be recorded as � �intended 
isolate recovered� or - �isolate not recovered�. isolate recovered� or - �isolate not recovered�. 
Original inocula were not standardised, Original inocula were not standardised, 
therefore, quantitation of growth would be therefore, quantitation of growth would be 
fairly meaningless.  Besides, for our purposes, fairly meaningless.  Besides, for our purposes, 
density of growth is unimportant as long as density of growth is unimportant as long as 
the isolate is recoverable.the isolate is recoverable.

Dr J. Brazier, Dr V. Hall.Dr J. Brazier, Dr V. Hall.
Anaerobic Reference Centre, Cardiff, UK.Anaerobic Reference Centre, Cardiff, UK.

GROWTHGROWTH GROWTHGROWTHORGANISMORGANISM ORGANISMORGANISM

A. gerencseriae

A. israelii

A. israelii 

A. naeslundii

A. odontolyticus

��

��

��

��

��

A. naeslundii

��

��

A. turicensis

Actinomyces sp.

Actinomyces sp.

Actinomyces viscosis

B. fragilis

B. ovatus

B. splanchnicus

B. splanchnicus

��

��

��

��

��

��

��
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GROWTHGROWTH GROWTHGROWTHORGANISMORGANISM ORGANISMORGANISM

C.cadaveris

B.distasonis 

F. russii
C.clostridioforme

B.fragilis

F. varium
C.dif�cile

B.fragilis

Fusobacterium necrophorum
C.novyi type A

A. naeslundii

L. acidophius
C.paraputri�cum

B.ovatus

L. acidophius

C.ramosum

B.uniformis

Peptostrep .asaccharolyticus

Bacteroides thetaiotaomicron

C.sordellii

Clostridium perfringens

Bif. Animalis group

C.sporogenes

E. aerofaciens

Bif. Longum

C.tetani

E. lentum

Bifodobacterium spp.

Camp .ureolyticus

E. lentum

Bifodobacterium spp.

Camp. ureolylicus

Eu. lentum

Bilophilia wadsworthia

Camp. gracillis

Eubacterium aerofaciens

Bilophilia wadsworthia

B. thetaiotaomicron

Campylobacter recta

F. naviforme

F. nucleatum

C.bifermentans

B. vulgaris 

B. vulgaris 

F. necrophorum

F. nucleatum

C.butricum/beijerinckii

B.distasonis

Campylobacter spp.

F. necrophorum

F. nucleatum

C.cadaveris

� � 

� � 

� � 
� � 

� � 

� � 
� � 

� � 

� � 
� � 

� � 

� � 
� � 

� � 

� � 
� � 

� � 

� � 
� � 

� � 

� � 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

C.perfringens

B.thetaiotaomicron

Lactobacillus acidophilus
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GROWTHGROWTH GROWTHGROWTHORGANISMORGANISM ORGANISMORGANISM

Peptostreptococcus sp.

Peptostrep. Asaccharolyticus

Porph. endodontalis

Peptostrept. anaerobius

Porph. levii

Peptostrept. Magnus

Peptostrept. micros

Porphyromonas sp.

Peptostrept. micros

Prev. denticola

Peptostrept.anaerobius

Prev. melaninogenica

Peptostreptococcus productus

Prev. melaninogenica productus

Peptostreptococcus magnus

Prev. oris

Peptostreptococcus productus

Prevotella loescheii

Peptostreptococcus sp.

Prevotella spp.

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

Peptostreptococcus sp.

Porphyromonas asaccharolytica

Prevotella spp.

Prop. acnes

Prop. granulosum

Prop. propionicum

Propionibacterium acnes

��

��

��

��

��

Staphylococcus saccharolyticus

Streptococcus mutans

��

��

Veillonelle parvula 

Veillonelle parvula 

��

��
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Anaerobe Reference Unit Anaerobe Reference Unit 
Microbank® Storage Trial 7 Years Microbank® Storage Trial 7 Years 

Methods and MaterialsMethods and Materials

ResultsResults

Microbank® vials were inoculated with clinical isolates of obligately anaerobic bacteria referred Microbank® vials were inoculated with clinical isolates of obligately anaerobic bacteria referred 

to the Anaerobe Reference Unit for confirmation of identity and were frozen at -80°C for seven to the Anaerobe Reference Unit for confirmation of identity and were frozen at -80°C for seven 

years. Isolates for study �n�100� were selected to represent the range of species commonly years. Isolates for study �n�100� were selected to represent the range of species commonly 

isolated from clinical material. One bead from each vial had been removed for culture after five isolated from clinical material. One bead from each vial had been removed for culture after five 

years. Beads may have been removed on other occasions.years. Beads may have been removed on other occasions.

One bead from each vial was placed aseptically onto Fastidious Anaerobe agar �IDG, Bury� One bead from each vial was placed aseptically onto Fastidious Anaerobe agar �IDG, Bury� 

containing 5% horse blood. Plates were spread for single colonies and promptly incubated in an containing 5% horse blood. Plates were spread for single colonies and promptly incubated in an 

anaerobic chamber �Concept Plus� for 48 hours.anaerobic chamber �Concept Plus� for 48 hours.

On removal from the chamber, plates were examined for growth of colonies characteristic of On removal from the chamber, plates were examined for growth of colonies characteristic of 

the intended isolates. If growth was not apparent at this stage, plates would be re-incubated for the intended isolates. If growth was not apparent at this stage, plates would be re-incubated for 

a further three days but, in the event, this was not necessary.a further three days but, in the event, this was not necessary.

All 100 isolates were cultured after anaerobic incubation for 48 hours. Isolates examined were:All 100 isolates were cultured after anaerobic incubation for 48 hours. Isolates examined were:

Dr J. Brazier, Dr V. Hall.Dr J. Brazier, Dr V. Hall.
Anaerobic Reference Centre, Cardiff UK.Anaerobic Reference Centre, Cardiff UK.

Actinomyces sp. �2�

Actinomyces gerencseriae

Actinomyces israelii 

Actinomyces naeslundii 

Actinomyces odontolyticus

Actinomyces turicensis

Actinomyces viscosis

Bacteroides distasonis 

Bacteroides fragilis 

Bacteroides ovatus 

Bacteroides splanchnicus 

Bacteroides thetaiotaomicron 

Bacteroides uniformis

�2��2�

�2��2�

�2��2�

�2��2�

�4��4�

�2� �2� 

�2��2�
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Bacteroides vulgaris

Clostridium septicum

Bi�dobacterium spp.

Clostridium sordellii

Bi�dobacterium animalis group

Clostridium sporogenes

Bi�dobacterium longum

Clostridium tetani

Clostridium bifermentans

Clostridium ramosum

Clostridium butyricum / beijerinckii 

Eggerthella lenta �Eubacterium lentum,�

Clostridium cadaveris

Eubacterium aerofaciens

Clostridium clostridioforme

Peptostreptococcus spp.

Clostridium dif�cile

Peptostreptococcus anaerobius

Propionibacterium acnes

Clostridium glycolicum

Peptostreptococcus asaccharolyticus

Staphylococcus saccharolyticus

Clostridium novyi type A

Peptostreptococcus micros

Streptococcus mutans

Clostridium paraputri�cum

Peptostreptococcus magnus

Clostridium perfringens

Peptostreptococcus productus

�2�

�2��2�

�2��2�

�3��3�

�2��2�

�2��2�

�2��2�

�2��2�

�2��2�

�2��2�

�2��2�
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Results and Discussion

The sampling procedure chosen for the trial was deliberately stringent as it included a dilution 

step which would not normally be part of the recovery of a strain from cryogenic storage. 

Survival and recovery of fastidious anaerobes with this protocol, therefore, is a more rigorous 

test of the system, and makes the results more meaningful.

The overall performance of the Microbank® preservation system for anaerobes was highly 

satisfactory. Although variations in recovery are apparent between samples, these are probably 

due to a combination of heterogeneity of inoculum and sampling error. There was no evidence 

of a gradual decline in recovery over time as compared to the control.

Three organisms failed to survive the trial period; these were Actinomyces odontolyticus, 

Actinomyces israelii and Prevotella intermedia. The latter two also failed in the control vial, 

however, and the former was contaminated with a P. acnes, presumably at the date of freezing.

In light of these results the Anaerobe Reference Unit has adopted the Microbank® system for 
the preservation of strains in its culture collection.

ResultsResults

All 100 strains of anaerobic bacteria of clinical origin were viable after storage in Microbank® All 100 strains of anaerobic bacteria of clinical origin were viable after storage in Microbank® 
vials at -80°C for ten years. Most strains yielded moderate to heavy growth from a single bead vials at -80°C for ten years. Most strains yielded moderate to heavy growth from a single bead 
after 48 hours incubation but three strains yielded only light growth after five days' incubation. after 48 hours incubation but three strains yielded only light growth after five days' incubation. 
These comprised one of the two strains of Prevotella denticola examined, one of four These comprised one of the two strains of Prevotella denticola examined, one of four 
Fusobacterium nucleatum strains and one strain of Fusobacterium varium.Fusobacterium nucleatum strains and one strain of Fusobacterium varium.

Anaerobe Reference Unit Anaerobe Reference Unit 
Microbank® Storage Trial 10 Years Microbank® Storage Trial 10 Years 

Methods and MaterialsMethods and Materials

Microbank® vials were inoculated with clinical isolates of obligatory anaerobic bacteria referred Microbank® vials were inoculated with clinical isolates of obligatory anaerobic bacteria referred 
to the PHLS Anaerobe Reference Unit �now the National Public Health Service for Wales to the PHLS Anaerobe Reference Unit �now the National Public Health Service for Wales 
Anaerobe Reference Laboratory, ARL� for confirmation of identity, and were frozen at -80°C for Anaerobe Reference Laboratory, ARL� for confirmation of identity, and were frozen at -80°C for 
ten years. Isolates for study �n�100� were selected to represent the range of species commonly ten years. Isolates for study �n�100� were selected to represent the range of species commonly 
isolated from clinical material. One bead from each vial had been removed to demonstrate isolated from clinical material. One bead from each vial had been removed to demonstrate 
viability after five years and seven years. Beads may have been removed on other occasions.viability after five years and seven years. Beads may have been removed on other occasions.

One bead from each vial was placed aseptically onto Anaerobe Basal Agar �Oxoid, Basingstoke� One bead from each vial was placed aseptically onto Anaerobe Basal Agar �Oxoid, Basingstoke� 
containing 5% horse blood. Plates were spread for single colonies and were incubated containing 5% horse blood. Plates were spread for single colonies and were incubated 
promptly at 37°C in an anaerobic chamber �Concept Plus� for 48 hours. On removal from the promptly at 37°C in an anaerobic chamber �Concept Plus� for 48 hours. On removal from the 
chamber, plates were examined for growth of colonies characteristic of the intended isolates. If chamber, plates were examined for growth of colonies characteristic of the intended isolates. If 
growth was not apparent at this stage, plates were re-incubated for a further three days.growth was not apparent at this stage, plates were re-incubated for a further three days.

Dr J. Brazier, Dr V. Hall.Dr J. Brazier, Dr V. Hall.
Anaerobic Reference Centre, Cardiff, UK.Anaerobic Reference Centre, Cardiff, UK.
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ConclusionConclusion

One hundred anaerobic bacteria representing a wide range of genera isolated from clinical One hundred anaerobic bacteria representing a wide range of genera isolated from clinical 
sources remained viable after ten years' storage in Microbank® vials at -80°C. The same 100 sources remained viable after ten years' storage in Microbank® vials at -80°C. The same 100 
vials were previously sampled for viability after five and seven years' storage. However, 34 of vials were previously sampled for viability after five and seven years' storage. However, 34 of 
those 100 isolates have changed names since their original identification at the ARL. These those 100 isolates have changed names since their original identification at the ARL. These 
changes reflect advances in taxonomy and identification methods over the decade.changes reflect advances in taxonomy and identification methods over the decade.

Some species have simply been placed in novel genera and, in some cases, have changed Some species have simply been placed in novel genera and, in some cases, have changed 
gender in the process e.g. Eubacterium lentum became Eggerthella lenta. The Gram-gender in the process e.g. Eubacterium lentum became Eggerthella lenta. The Gram-
positive anaerobic cocci have undergone major taxonomic review resulting in the removal positive anaerobic cocci have undergone major taxonomic review resulting in the removal 
of most former Peptostreptococcus species to novel genera e.g. Finegoldia, Anaerococcus, of most former Peptostreptococcus species to novel genera e.g. Finegoldia, Anaerococcus, 
Peptoniphilus. Additionally, several novel species of anaerobic cocci have been described e.g. Peptoniphilus. Additionally, several novel species of anaerobic cocci have been described e.g. 
Peptoniphilus harei, Peptoniphilus ivorii. Several novel species have been described in other Peptoniphilus harei, Peptoniphilus ivorii. Several novel species have been described in other 
genera e.g. Prevotella, Porphyromonas, Actinomyces. The identification methods used at the genera e.g. Prevotella, Porphyromonas, Actinomyces. The identification methods used at the 
ARL have been revised to accommodate such taxonomic changes.ARL have been revised to accommodate such taxonomic changes.

The ARL has developed novel molecular methods, principally amplified 16S ribosomal DNA The ARL has developed novel molecular methods, principally amplified 16S ribosomal DNA 
restriction analysis �ARDRA� for identification of Bacteroides, Prevotella and Porphyromonas restriction analysis �ARDRA� for identification of Bacteroides, Prevotella and Porphyromonas 
and for Actinomyces and other non-sporing Gram-positive bacilli. ARDRA is more accurate and for Actinomyces and other non-sporing Gram-positive bacilli. ARDRA is more accurate 
and discriminatory than conventional phenotypic tests for identification of these groups; and discriminatory than conventional phenotypic tests for identification of these groups; 
consequently some strains examined in the Microbank® storage trial have been re-designated consequently some strains examined in the Microbank® storage trial have been re-designated 
as a result of retrospective identification by ARDRA. Application of ARDRA to isolates stored at as a result of retrospective identification by ARDRA. Application of ARDRA to isolates stored at 
the ARL has resulted in the recognition of several novel Actinomyces species e.g. Actinomyces the ARL has resulted in the recognition of several novel Actinomyces species e.g. Actinomyces 
cardiffensis and a novel genus and species Varibaculum cambriense. By chance, two strains cardiffensis and a novel genus and species Varibaculum cambriense. By chance, two strains 
previously included in the Microbank® storage trial as Actinomyces species have subsequently previously included in the Microbank® storage trial as Actinomyces species have subsequently 
been identified as members of these novel species.been identified as members of these novel species.

Microbank® vials are easy to use, compact, maintain viability and, therefore, are convenient for Microbank® vials are easy to use, compact, maintain viability and, therefore, are convenient for 
the long-term storage of anaerobic bacteria. The vials are particularly practical for repeated the long-term storage of anaerobic bacteria. The vials are particularly practical for repeated 
retrieval of strains as they ensure that the same strain is sub-cultured on each occasion with retrieval of strains as they ensure that the same strain is sub-cultured on each occasion with 
minimal effort. The ARL holds a collection of approximately 20,000 referred isolates dating back minimal effort. The ARL holds a collection of approximately 20,000 referred isolates dating back 
to the early 1980s. Isolates received in the past decade have been stored in Microbank® vials. to the early 1980s. Isolates received in the past decade have been stored in Microbank® vials. 
This collection is a valuable resource for retrospective research in fields such as evaluation of This collection is a valuable resource for retrospective research in fields such as evaluation of 
novel identification methods, monitoring of antimicrobial susceptibilities and development of novel identification methods, monitoring of antimicrobial susceptibilities and development of 
molecular typing schemes. molecular typing schemes. 

IDENTIFICATIONIDENTIFICATION 5YRS5YRS 7YRS7YRS 10YRS10YRS

B. distasonis �� �� ��

B. fragilis �� �� ��

B. splanchnicus �� �� ��

B. splanchnicus �� �� ��

B. thetaiotaomicron �� �� ��

B. thetaiotaomicron �� �� ��
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IDENTIFICATION IDENTIFICATION 5YRS5YRS 7RS7RS 10YRS10YRS

B.thetaiotaomicron �� �� ��

B.uniformis �� �� ��

Bacteroides spp. �� �� ��

C. glycolicum �� �� ��

C.bifermentans �� �� ��

C.butricum/beijerinckii �� �� ��

C.cadaveris �� �� ��

C.clostridioforme �� �� ��

C.dif�cile �� �� ��

C.novyi type A �� �� ��

C.paraputri�cum �� �� ��

C.perfringens �� �� ��

C.perfringens �� �� ��

C.ramosum �� �� ��

C.septicum �� �� ��

C.sordellii �� �� ��

C.sporogenes �� �� ��

C.tetani �� �� ��

F. necrophorum �� �� ��

F. russii �� �� ��

F. varium �� �� �/-�/-

Fusobacterium necrophorum � � �� ��
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IDENTIFICATIONIDENTIFICATION 5YRS5YRS 7RS7RS 10YRS10YRS

Porph. asaccharolytica  � � �� ��

Porph. endodontalis. �� �� ��

Porph. levii �� �� ��

Porph. uenonis �� �� ��

Porphyromonas spp. �� �� ��

Prev. denticola �� �� ��

Prev. denticola �� �/-�/- �/- �/- 

Prev. melaninogenica �� �/-�/- ��

Prev. oris �� �� ��

Prevotella spp. �� �� ��

Prevotella spp. �� �� ��

Prevotella spp. �� �� ��

Peptoniphilus harei  � � �� ��

Peptoniphilus harei �� �� ��

Peptoniphilus lacrimalis � � �� ��

Peptoniphilus lacrimalis �� �� ��

Peptostreptococcus spp. �� �� ��

Peptostreptococcus spp. �� �� ��

Anaerococcus octavius  � � �� ��

Anaerococcus octavius �� �� ��

Ruminococcus productus �� �� ��

Ruminococcus productus  � � �� ��
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IDENTIFICATIONIDENTIFICATION 5YRS5YRS 7RS7RS 10YRS10YRS

F. naviforme    �� �� ��

F. naviforme �� �� ��

F. naviforme �� �� ��

F. necrophorum �� �� ��

F. necrophorum �� �� ��

F. necrophorum �� �� ��

F. nucleatum �� �� ��

F. nucleatum �� �� ��

F. nucleatum �� �� ��

F. nucleatum �� �� ��

F. nucleatum �� �� ��

F. nucleatum �� �� �/-�/-

F. nucleatum �� �� �/-�/-
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Streptococcus mutans

Microbank ® -20°C Reference Study

The Microbank® bead system will be tested over a two-year period for viability of protected 
bacteria and Candida spp. Organisms will be sub-cultured and placed into the Microbank® 
system and stored at -80 and -20°C and revived at set time periods for up to two years.

The details of sub-culture are listed below:

Year 1 1 -12 months / revive monthly
Year 2 12-24 months / revive 3 monthly

The organisms will be revived from beads by dropping one bead into nutrient broth, vortexing 
and sub-culturing onto the appropriate enriched medium, and incubating in the appropriate 
atmosphere for a 24/48hr period. Growth or No Growth will be recorded.

Organisms to be tested:

Professor Valerie Edwards-Jones.
Manchester Metropolitan University.

ORGANISMORGANISM REFERENCEREFERENCE

Aeromonas hydrophila NCTC® 8049NCTC® 8049

Aspergillus niger NCPF® 2275NCPF® 2275

Bacillus cereus NCTC® 7464NCTC® 7464

Bacillus subtilis NCTC®10400NCTC®10400

Bacteroides fragilis NCTC® 9343NCTC® 9343

Burkholderia cepacia NCTC® 10661NCTC® 10661

Campylobacter jejuni NCTC® 11322NCTC® 11322

Candida albicans NCPF® 3179NCPF® 3179

Candida albicans NCPF® 3255NCPF® 3255

Clostridium perfringens NCTC® 8237NCTC® 8237

Clostridium sporogenes NCTC® 532NCTC® 532

Enterococcus faecalis NCTC® 775NCTC® 775

Enterococcus faecalis NCTC®12697NCTC®12697
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ORGANISMORGANISM REFERENCEREFERENCE

Escherichia coli NCTC® 12241NCTC® 12241

Escherichia coli NCTC® 11954NCTC® 11954

Escherichia coli NCTC® 11560NCTC® 11560

Escherichia coli O157* NCTC® 12900NCTC® 12900

Haemophilus in�uenzae NCTC® 12699NCTC® 12699

Haemophilus in�uenzae NCTC® 11931NCTC® 11931

Klebsiella pneumoniae NCTC® 9633NCTC® 9633

Klebsiella pneumoniae** NCTC® 13368NCTC® 13368

Listeria monocytogenes NCTC® 11994NCTC® 11994

Neisseria gonorrhoeae NCTC® 8375NCTC® 8375

Neisseria gonorrhoeae NCTC® 12700NCTC® 12700

Proteus mirabilis NCTC® 10975NCTC® 10975

Proteus vulgaris NCTC® 4175NCTC® 4175

Pseudomonas aeruginosa NCTC® 12903NCTC® 12903

Pseudomonas aeruginosa NCTC® 10662NCTC® 10662

Salmonella poona NCTC® 4840NCTC® 4840

Salmonella typhimurium NCTC® 12023NCTC® 12023

Serratia marcescens NCTC® 13382NCTC® 13382

Shigella sonnei NCTC® 8574NCTC® 8574

Staphylococcus aureus NCTC® 12981NCTC® 12981

Staphylococcus aureus NCTC® 12973NCTC® 12973

Staphylococcus aureus NCTC® 12493NCTC® 12493
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