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Formaldehyde – History of its use in medicine

1761
«De sedibus et causis

morborum per anatomen
indagatis» - G.B. Morgagni

Pathological anatomy is born

1838
"Cell theory"

Matthias Jacob Schleiden
Theodor Schwann.

1859
Discovery of Formaldehyde

Aleksandr Butlerov
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But... Is there a valid one?
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Glyoxal

The smallest dialdehyde. It’s an ethane having oxo-
groups on both carbons.
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Glyoxal

Proposed as an alternative to formalin in 1943.
It is not volatile in its aqueous phase and is not 

carcinogenic to humans.
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2004
Comparative studies show loss of cellular details, 

erythrocyte lysis and dissolution of 
microcalcifications in solutions with Glyoxal. In 

addition, the results of 'in situ' hybridisation and gene 
sequencing  appeared to be compromised.
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2017
Assuming that these effects are due to the action of 

the acid component of the solution, in 2017 Bussolati
et al. produced a solution buffered with resins. The 

Acid-Free Glyoxal is born
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Better DNA qualityReliable in IHCReliable in EE

And in very long term (i.e. 10 years)?
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Acid-Free
Glyoxal

GAF®PBFFeatures

Not inferiorCentury old experienceState of the art

AlmostAlmostPenetration

SlowSlowFixation

YesYesStructural preservation

SoftHardTissue appearence after 
fixation

AbsentAbsentOverfixation

YesYesIHC

Yes, better performance in 
NGS analyses

YesNucleic acid preservation

Not volatileVolatileFixative quality

AbsentAllergenic and neurotoxicVapor toxicity

Not cangerogenicCencerogenicCarcinogenity
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Acid-Free
Glyoxal

TAKE-HOME MESSAGES

1. The Acid-free Glyoxal (GAF®) is a new generation fixative 
derived from the tamponade of glyoxal dialdehyde. In this way, 
the critical issues described in the literature are overcome.

2. It has a high safety profile as it does not emit vapours and is 
not carcinogenic to humans.

3. The solution has fixative power comparable to that of 
commonly used formalin but has better performance in 
immunohistochemical and NGS analyses.

4. In forensic settings it facilitates macroscopic, histological
and genetics analyses respecting consistency, colour and 
genome of tissues.
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