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RAL STAINER
Technical features
•  Bath staining machine 
•  LCD touch screen
•  Utilizes RAL Staining Kits
•  RFID tags
•  Autonomy from 1 to 20 slides (2 racks of 10 slides)
•  2 loading/unloading/drying zones
•  4 staining stations, 1 rinsing station
•  Rinsing liquid reservoir 
•  Automatic waste removal in 10L container

•  Height: 58.7cm – Diameter: 40cm
•  Weight: 28 kg 
•  Supply voltage range: 110-230V/50-60Hz/150 VA

Reference : 414 195

Kit RAL Stainer Cold ZN 
•  Suitable for 500 slides
•  Life Span: 14 days after opening

Reference : 414 194

Kit RAL Stainer Fluo-RAL 
•  Suitable for 300 slides
•  Life Span: 7 days after opening

Reference : 414 193

Fixative  1 x 200 ml
Fuchsin  1 x 200 ml
Discolouring Solution  1 x 200 ml
Methylene Blue  1 x 200 ml

Fixative Fluo-RAL 1 x 200 ml
Auramine Fluo-RAL  1 x 100 ml
Solution for Auramine  1 x 100 ml
Discolouring Solution Fluo-RAL 1 x 200 ml
Thiazine Red Fluo-RAL 1 x 100 ml
Solution for Thiazine Red  1 x 100 ml

Reference : 414 193

Fixative Fluo-RAL 1 x 200 ml
Auramine Fluo-RAL  1 x 100 ml
Solution for Auramine  1 x 100 ml

Reference : 414 194

Fixative  1 x 200 ml
Fuchsin  1 x 200 ml



SIMPLE
   Standardization of the staining process

   Ready to use reagents to place directly 
into the instrument

   Intuitive user interface

   Pre-programmed, customisable protocols

RELIABLE
   No mechanical parts in contact with the stains : 
no daily maintenance needed

   RAL reagent high quality

   Level detectors in each bath & in the waste container

   Traceability of cycles performed and reagents used

SAFE
  No direct handling of the reagents

  Automatic reagents draining past 
their expiry date

  Automatic slide drying

  Closed system

  Neutralisation of reagents vapours 
by active carbon filter

  Chemical fixation step in the instrument

FLEXIBLE
  2 different stainings can be performed on 
board: ZN and Auramine (easy switch 
from one kit to another)

  10 recorded protocols (adjustable if required)     

  Stains 1 to 20 slides (2 racks of 10 slides)

  Users management by password

RAL STAINER is an easy to use automated staining unit, compact 
and efficient, equipped with an original RFID system eliminating 
any protocol errors. 

High quality reproducible staining can be achieved through 
the combination of new RAL stains and a robust reliable mechanism.

RAL STAINER is the ideal flexible solution  for laboratories to handle 
their routine analyses. 

RAL Stainer’s range 
in Tuberculosis
RAL STAINER works exclusively with RAL DIAGNOSTICS stains well known 
for their quality ever since 1916.
RAL stainer replicates «the bath staining process» automating manual 
techniques and offering optimal result quality.
Stainings are standardized and reproducible. The recommended staining 
protocols have been optimized by RAL DIAGNOSTICS together 
with reference laboratories. However, should special contrasts be required, 
the «dipping time» in each reagent can be adjusted and validated by user.
RAL DIAGNOSTICS reagents are made from the highest quality components 
for a constant, reliable and traceable protocol performance.

KIT RAL STAINER FLUO-RAL
Auramine fluorescent staining 
for mycobacteria detection
•  Fast screening of mycobacteria
•  As sensitive as the Ziehl Neelsen 

standard staining
•  Deep contrast for a safer and easier 

detection

MODULE LED FLUO-RAL*
Source of fluorescent led light 
to be fitted easily on 
an epi-fluorescence microscope
Advantageous replacement 
for conventional, mercury or 
xenon vapour lamps

* For availability, please contact your local bioMérieux representative

KIT RAL STAINER COLD ZN
Cold Ziehl Neelsen staining for 
mycobacteria detection
•  Confirmation method for suspicious 

results obtained with the Fluorescence test
•  Confirmation method for culture samples
•  No exposure to phenol vapors and fumes
• Fast staining

RAL STAINER

Study of the risk of cross-contamination of slides stained with Auramine
using the immersion technique 

C. WICHLACZ, S. ROUSSEL, N. VEZIRIS
Bacteriology and Hygiene Laboratory, Mycobacterial National Reference Center, 

47, bld Hôpital Pitié-Salpêtrière 75013 PARIS

CONCLUSION

This study conducted under extreme conditions with 50% positive samples whereas in reality this figure does not exceed 
2 to 5%, broadly confirms the routine practice and demonstrates that no cross-contamination occurs under correct fixation 
conditions.
The auramine staining technique using immersion in RAL Stainer baths is therefore valid.
The results of this study can therefore be extrapolated to the manual bath staining technique.

Introduction 
There are two ways of staining, one by covering which involves depositing the stain directly on the slide and the other using 
baths in which several slides are immersed in baths of stain.
This second technique which is widely used in France particularly to test for tuberculosis bacilli has now become controversial 
in a number of countries which are concerned about cross-contamination between slides.
The aim of this study is to assess the risk of inter- and intra-rack contaminations of slides from direct examination which 
are stained with auramine by an automated instrument, RAL Stainer, using the bath immersion technique.

Results

No slides from the known positive samples changed 
category.

Of the 150 negative slides, 5 had 1 or 2 suspect AFB 
forms.  These 5 slides were contained in 5 different 
racks: 4 of these smears followed the slides which 
had a bacillary density of 10 to 99 AFB/field and 1 
smear followed a slide containing 1 to 9 AFB/field.  

No known negative slides were reported as positive.

No suspect forms were found after the slides 
containing the most AFB.

No suspect forms were seen in racks 19 and 30 
which consisted entirely of negative slides and which 
followed racks all containing positive slides.

Slide
 1

Slide 
2

Slide 
3

Slide 
4

Slide 
5

Slide 
6

Slide 
7

Slide 
8

Slide 
9

Slide 
10

Rack 1 + - + - + - + - + -
Rack 2 + - + - + - + - + -
Rack 3 + - + - + - + ? + -
Rack 4 + - + - + - + - + -
Rack 5 + - + - + - + - + -
Rack 6 + - + - + - + - + -
Rack 7 + - + - + - + - + -
Rack 8 + - + - + - + - + -
Rack 9 + - + - + ? + - + -

Rack 10 + - + - + - + - + -
Rack 11 + - + - + - + - + -
Rack 12 + ? + - + - + - + -
Rack 13 + - + - + - + - + -
Rack 14 + - + - + - + - + -
Rack 15 + - + - + - + - + -
Rack 16 + - + - + - + - + -
Rack 17 + - + - + - + - + -
Rack 18 + + + + + + + + + +
Rack 19 - - - - - - - - - -
Rack 20 + - + - + - + - + -
Rack 21 + - + - + - + - + -
Rack 22 + - + - + - + - + -
Rack 23 + - + - + - + - + -
Rack 24 + - + - + - + - + -
Rack 25 + - + - + - + - + ?
Rack 26 + - + - + - + - + -
Rack 27 + - + - + - + ? + -
Rack 28 + - + - + - + - + -
Rack 29 +              + + + + + + + +
Rack 30 - - - - - - - - - -

Materials and Methods

1 Choice and preparation of sample
The study was performed for 5 days from seven samples obtained directly from patients.
-  5 samples which were negative on microscopy and culture.
-  2 samples contaminated with M. tuberculosis, one containing more than 100 Acid Alcohol Fast Bacilli or AFB/field and the 
second containing between 10 and 99 AFB/field.

The seven samples were decontaminated and 
fluidified with N-acetylcysteine sodium hydroxide, 
diluted where appropriate and then spread on slides 
and heat-fixed (15 minutes on a 100°C heated plate) 
and then by the Fixative Fluo-RAL (15 minutes)

This study involved 150 positive slides and 150 
negative slides. 
The bacillary content of the 150 positive slides is 
shown on the right.

2 Staining
Kit Fluo-RAL was used in the RAL Stainer automated instrument to stain the slides using the following protocol:

3 Reading and reporting results 
The smears were examined at a magnification of X200 on a 
microscope equipped with Module Fluo-RAL (LED).
The slides containing less than 10 suspect AFB forms per 
slide were reported as negative.

Number of AFB/field Number of slides

<1 AFB/Field more than 10 AFB/slide 1

1 to 9 AFB/Field 25

10 to 99 AFB/Field 85

>100 AFB/Field 39

TOTAL 150

Auramine Fluo-RAL
15 minutes Rinse

Discolouring Solution Fluo-RAL
30 seconds

Thiazine Red Fluo-RAL
4 minutes Rinse

The stain baths were not changed to stain the 30 
racks of 10 slides.
In order to confirm that no inter- or intra-rack 
contamination occurred, the positive and negative 
slides were interspersed in the racks in the order 
shown in the table opposite.
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Slide 
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Slide 
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Slide 
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Slide 
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Slide 
10

Rack 1 + - + - + - + - + -
Rack 2 + - + - + - + - + -
Rack 3 + - + - + - + - + -
Rack 4 + - + - + - + - + -
Rack 5 + - + - + - + - + -
Rack 6 + - + - + - + - + -
Rack 7 + - + - + - + - + -
Rack 8 + - + - + - + - + -
Rack 9 + - + - + - + - + -

Rack 10 + - + - + - + - + -
Rack 11 + - + - + - + - + -
Rack 12 + - + - + - + - + -
Rack 13 + - + - + - + - + -
Rack 14 + - + - + - + - + -
Rack 15 + - + - + - + - + -
Rack 16 + - + - + - + - + -
Rack 17 + - + - + - + - + -
Rack 18 + + + + + + + + + +
Rack 19 - - - - - - - - - -
Rack 20 + - + - + - + - + -
Rack 21 + - + - + - + - + -
Rack 22 + - + - + - + - + -
Rack 23 + - + - + - + - + -
Rack 24 + - + - + - + - + -
Rack 25 + - + - + - + - + -
Rack 26 + -- + - + - + - + -
Rack 27 + - + - + - + - + -
Rack 28 + - + - + - + - + -
Rack 29 + + + + + + + + + +
Rack 30 - - - - - - - - - -

5 slides with 1 or 2 suspect forms
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A scientific study was conducted 

at the National Reference Center for 

Mycobacteria, Pitié-Salpétrière in Paris. This study 

shows that there is no 

risk of cross-contamination 

between slides from direct 

exams subject to auramine 

staining in a system using 

the technique of immersion 

in baths.


