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Intelligence Meets Versatility

The Shandon ClearVue coverslipper boasts unique technology to solve the
workflow hassles facing laboratories today.

Features and benefits include:

= Load on demand — manages up to 11 slide baskets

= Optical recognition - recognises slide position

= Specimen recognition - recognises cytology & histology samples
* Pre-loaded coverslip hoppers

= User-friendly touch screen

* Down draft ventilation & charcoal filter

For further information call 1800 333 110 or 02 9649 9599

Part of Thermo Fisher Schentific
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Posters from the Ganberra Gonference

REMOVAL OF FORMALIN PIGMENT FROM HISTOLOGY SECTIONS.
MARIA BELLIS
FORENSIC SCIENCE SOUTH AUSTRALIA

Introduction

Tissue fixed in acid pH formalin can produce brown-black deposits called formalin pigment.

A method to remove this pigment was required, it needed to be simple, effective and safe to use as well
as not affecting the staining quality of the tissue section.

What is Formalin Pigment?

Formalin pigment is a brownish-black deposit found in some tissues that have been fixed in formalin
fixative with an acid pH. ' Formalin pigment is granular, birefringent in polarised light with a
microcrystalline structure. The pigment can be found both intracellular and extracellular in tissues. It is
also known as acid formaldehyde haematin.? The pigment is produced by acid acting upon
haemoglobin, hence its name haematin .2

Where can it be found?

The deposit is particularly likely to occur in blood rich tissues, for example: spleen, areas of
haemorrhage, or tissues which are heavily congested with blood.

It also can be seen in the kidneys where it tends to accumulate in the glomeruli. *

How is it formed?

Tissues that have been stored in formalin solutions can produce it in quite short periods especially
post-mortem specimens where it is progressive in its deposition.

Tissues that have been stored for extended periods and in which the formalin is not changed regularly
will form the deposit as well.

Why is it an issue?

It is important to recognize and identify pigments as they can indicate an underlying disease such as
malaria or schistosoma and pulmonary mites.

These parasites disintegrate erythrocytes and liberate an acid haematic-like pigment. This pigment
looks similar to formalin pigment. ® Formalin pigment in large amounts can be distracting whereas in
small amounts it does not interfere

with slide examination. > It is considered as a contaminant or artefact when heavily deposited in tissue
causing the reading of the slide to be difficult and a nuisance.

Other studies

Several studies *"® have demonstrated

formalin pigment can be effectively removed

using various tedious methods. Some of these methods are:

1. Saturated alcoholic picric acid ®

2. 1% Sodium hydroxide in 70% ethanol ®
3. 5% Chromium trioxide ®
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4. 5% Potassium permanganate8

5. Alcohol-Ammonia Solution®

6. Acetone in 28% Ammonium hydroxide ’
Summary
The preferred method providing the best results is Alcohol Ammonia. This is the current method used
by Forensic Science South Australia (FSSA). This method does not interfere with any subsequent
staining such as routine Haematoxylin and Eosin or any special stains such as Perl’s Prussian blue. The
previous method used was saturated alcoholic picric acid, but due to Occupational and Health
Standards the method became obsolete. As a result | searched for a more effective and accessible
method using solutions that are commonly available in a histopathology laboratory. Both alcohol and
ammonia are readily available as they are commonly found in most laboratories. Alcohol and ammonia
are two solutions that are comparatively safer to use than other agents. For example the previous
method used picric acid which is potentially explosive in dry form, making it more dangerous to use
compared to alcohol or ammonia.

Alcohol-Ammonia Solution.

Reagents
95% Alcohol 50ml
Concentrated ammonia 15ml

Make fresh and mix before use.

Procedure
1. Deparaffinize and hydrate to distilled water.
2. Place in Alcohol-ammonia solution for one hour.
3. Wash in water
4. Stain using H/E or other technique.

Reported in Histopathology methods — 1. ¢

Conclusion

The artificially produced brown to black granules from acid formalin fixed solutions can be confused
with pigments that can be formed by some animal parasites as in malaria. A simple method to remove
the formalin pigment without interfering with any further staining in microscopic tissue sections can be
achieved safely and effectively using the alcohol- ammonia method.
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Figure 1A: Photo showing the presence
of formalin pigment under polarised
light, the bright dots representing
birefringent structures of deposit both
intracellular and extracellular in a
section of spleen.

Figure 2A. Photo shows Haematoxylin and
Eosin stain of a section of spleen without
the treatment of Alcohol-ammonia method.
Formalin pigment present as brown-black
granules.
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Figure 3A. Photo showing
Haematoxylin and eosin stained section
of spleen that has had the alcohol-
ammonia treatment prior to staining to
remove the formalin pigment.



A Stain to Try - Whippy's

Penny Whippy, Senior Scientist, Histology, ACT Pathology

Principle This connective tissue stain was specifically developed to produce a high contrast between the maroon elastic
fibres and the green and yellow counterstain, with the inclusion of a nuclear stain for orientation. Orcein is an
excellent dye for demonstrating elastic tissue, particularly very fine and delicate fibres such as those found in skin.
Natural Orcein (obtained from lichens) has now been superseded by a synthetic product that gives stronger and
more precise staining than the natural dye. The mechanism of elastic fibre staining with Orcein is not fully
understood. It is thought to involve a combination of effects, with VVan der Waal’s forces and hydrogen bonding of

Elastic Stain

the elastic fibres to phenolic groups of the dye molecule, being the two most likely.
Weigert’s Haematoxylin is used to give a robust nuclear stain for orientation. Acidified Light Green is a nitromethylated

triphenylmethane and at this concentration will stain collagen, but not elastic fibres. The small molecule of the picric acid in

the Light green Picrate Solution stain the RBC’s and also differentiates the Orcein andWeigert’stocompletion.

Fixation Most formalin-based fixatives are suitable tissue.
Controls Normal skin
Reagents
1% Orcein in 70% Ethanol with 1 % HCL - Corrosive Weigert’s Haematoxylin
Orcein (synthetic) .................. 0.5gm Commercial Product
70 % Ethanol ..............cceeeee 50 ml Light Green Stock Solution
Hydrochloric Acid ................ 0.5ml Add Ellz?ltllgdrev?/zterlog ?nT Glacial
Orcein, 70% Ethanol and the stirring bar into a conical flask : Ly :
! : Acetic Acid .......cooeeiiiininnn, 2ml Place Light

Carefully add Hydrochloric Acid. Stir until dissolved. Filter into
stock bottle.

70% Ethanol
Absolute Alcohol .................... 70 mi

Distilled water ...............cc...... 30 ml Measure
alcohol and water into a measuring cylinder.
Store in a stock bottle.

Saturated Aqueous Picric Acid - Explosive
Commercial Product

Green and distilled water into a conical flask and mix well.
Add Acetic acid and mix.
Filter and pour into stock bottle.

Light Green - Picrate (Whippy’s) Solution- Explosive

Saturated aqueous picric acid ...... 10 ml Light
Green stock solution.............. 5 drops

Pour Picric Acid into a conical flask.

Add Light Green solution, stir until dissolved.

Transfer into a stock bottle.

Procedure
1. Take sections down to 70% Alcohol.
2. Stainin Orcein Solution in a sealed coplinjar ....................... 30 mins
3. RIiNseiN running Water. ..........ccccoviviiiiiiiiiiiiiiiieiiee e, 30 secs
4. Stain in Weigert’s Haematoxylin............ccoeoviieiieveniiiniieee s 5 mins
5. RINSEIN rUNNING WALEI........uuiiiiiiiiie it 30 secs
6.  Counter stain with Whippy’s Solution................c.cccoviiiiiinns 2 mins
7. RIiNse N running Water.... .......oouiiiiiiiiiiiiee e e 10 secs
8.  Dehydrate in absolute alcohol, clear and mount
Results
Coarse elastic fibres Maroon Smooth Muscle Green
Fine elastic fibres Maroon Red Blood Cells Yellow
Nuclei Black/Blue Collagen Lime Green
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Elastic Fibres

Collagen

N L TS s N i

Whippy’s Elastic Stain x 20 -4 .ung Smooth Muscle

~ed Whippy’s Elastic Stain x 20 — Blood

Method Limitations

Avoid 70% and 95% Alcohols when dehydrating — go to absolutes only.

Store Orcein solution in a sealed coplin jar to avoid precipitation of stain. Gurr/BDH Orcein has given consistent results
and should be used in this method. Discard solution after one month.

Store at room temperature, on the shelf. To dispose of, discard after 1 month. Dilute with running water and flush to waste
with a large volume of running water.

Light Green Picrate Solution may be stored, but a freshly prepared solution will give a sharper result.

Whippy, P. (2007) Development and Evaluation of a Rapid High Contrast Elastic and Collagen Stain. Annual Histotechnology Group of NSW
Conference
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COMPETITION:
To enter complete the following wordsearch and send to:

Lorraine Zabrowarny, Histopathology Laboratory, IMVS-TQEH Laboratories, The Queen Elizabeth
Hospital, Woodville Road, Woodville, S.A. 5011
lorraine.zabrowarny @imvs.sa.gov.au

A $20 voucher will be awarded to the first drawn eligible* correct entry drawn at the meeting on 26th
May 2008 at The Women and Children’s Hospital.

* To be eligible, the winner needs to be present at the above meeting

Dyes and Stains

LASMEIGMAYERSLAQ
EUREVL I SKEDBYL S
PLXNSPICRI CACID
VNWORBKRAMS | B GA
K'Z XINLY XOTAMEAMHZ
S ACI DFUCHS S I NJTP
LRBZELAST I CAUGK
R ' VANGI ESONWNMMRT
OM I LLERSTREGI EW
METMHYL ENEDBIULUETEM
HCRESYLV I OLETNA
cC QG I LD XOOSPUEV S
S T ANTR I CHROMER 'S
ULPULGVWKRSEOADO
C ZDK SY JBZBATWMN

Acid Fuchsin Mayers

Bismark brown Methylene blue

Cresyl violet Millers

Elastic Msb

Eosin Picric acid

Giemsa Schmorls

Light green Silver

Luxol fast blue Trichrome

Masson Van gieson

Weigerts
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EDITORIAL NOTE:

You will notice the inclusion of an advertisement from one of our trade suppliers. The Histology Group
of South Australia is now happy to accept advertisements at a very reasonable cost ($70 per A4 page).
The Histology Group of South Australia (HistoSA), is a non profit organisation whose purpose is to
further the professional development of technicians and scientists working in Histopathology. The
income generated by these advertisements will help offset the cost of our new website, the organization
of future meetings and the competitions that we will endeavor to include in the hope of attracting a
larger turnout at our meetings.

Lorraine Zabrowarny
IMVS-TQEH Laboratories

E&OE May 18, 2008

Page 18 of 18



