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Formaldehyde — History of its use in medicine
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ESPOSIZIONE OCCUPAZIONALE

A FORMALDEIDE IN LABORATORI
DI ANATOMIA PATOLOGICA

INTRODUZIONE
L formaldeide, uno del compo
3t organicl volatil (COV) pis i
fusi, & un gas incolore ed irKan

te, in passato commercializzato
2022 sotto forma di soluzione 3cquo
53 (al 35-40%) detta formalina e

come Conservante di materiale orgas i
N3t Come Prodotto del metsbolsmo dei sistems vi-
vent, le pr

il i colle, | Lessuti, aleuni alimenti ¢ in par
ticolare i cibi affumicati, Lutilizzo della formaldeide o
maggion rilievo & ORE PEITINGUSIra dei pobmer, nelnin.
dustria del legno che viene Lrattato €0 base o

e
urea-formaldeide, nelie sintesi delle materie plastiche
0, & ampiamente

@ come biosda. Nel comparto san
utizzata a hitogs) nelle cperazioni di 3
preparat istologici e nelle attivit funerarie.

sumento &

EFFETTI SULLUOMO
QuESLD COMPOSID & ANAMENLE FeAItvO, MOKO SOkbi-
e in acqua e tacimente assimisbile dal Corpo UMaNG.

Uespasizione pil significativa & quella inalatoria: i 90%

circa di formaldeide aero-dispersa viene assorbita dal
LFAtO (ESDIfAtOnNO superiore (Workd Health Org,
ton, WHO 2010) (1] inducenda irritazione delie mucc
se, degh occhi, dells gola ¢ Gel tratto respirstora.

Secondo La classificazione ed etchestatura armonizza-

AL (Amenican Con

OB
(Matiora Irmsttuen for Qkcupations Salecy

ppm

Jpatonal satety and

e Lot @ vposirone

t 3pprovats daifUnione Europes (2] La formaigeide &
cancerogenc di categoria 18, MUtageno di categoris 2
€ (0s8ico per 1053iciLh acuta di categoria 3.
Uintermational Agency for Research on Cancer (ARC)
44 el 2006 3] la classifica cancerogenc certo pes
M0 (Gruppo 1). Suctessivi approfondimentl (Monogra-
fia 100F del 2012) confermano tale classificarione sulla
base di unevidenza epideminiogica sufficiente per tu-
mori della rinofaringe & leucemia.

VALORI LIMITE PER LESPOSIZIONE PROFESSIONALE
Le agenzie internazionall hanno fissato | valori limite
per Tesposizione eccupazionsie riportati in Tabella 1
Nel 2019 MEuropa ha emanato la Direttiva EU 2019/983
(receps in Iaka dal d.m. 11/02/2021), che sulls base
delle raccomandazion: dello SCOEL (Scientific Com.
mittee on Occupational Exposure Limits) modifica la
precedente (Direttiva 2004/37/EC) sulla protezione del
Lavoratort contro | rischi derivantl dallesposizione
agent cancerogeni e mutageni durante il lavoro, intro-
d

juce kit pids tringenti ed inverisce Una nota relatva
alla sensibd ONe CUlanea. INLeme 3 praveedimen-
1 Gella Direttv UE 2019/130, queste disposizon ag
EOManG e sotitutscono gh Allegati XL ¢ XLIN del dIgs.
8172008,

La sorvegflanza sanitaria per | lavoratori potenaial

a
mente esposti & formakieide & COMUNGUE NCEISara
in ordine non solo 3l U0 potenziale CANCerogend, ma
anche per | suoi effett irritativi & sensibilzzanti, in ap-
plicazione delfart. 229 del d.igs. §1/2008
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poen (246 mg/m1) Exposure Limi
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USO IN ANATOMIA PATOLOGICA
Nanostante le possibil altemative indicate dala letie
ratur scientiica (akcool etico 3l T0% tamponto con
tampone fosiato, ghuraraldeide, 3o acetico al S%
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rimane 8 5510 pi0 UDEZ3O Pl Operazion i alle
stimento i pregarat stologici
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b 24-48 ore a seconda dels granderza del frammento
@ consiste nel Iratiare i 1e35utG, Con procediment chi-
mici o fisich 4 seconda defla specit
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o material biologici prelevati nelle sale operatorie &
negh ambulatori di prelievo bioptico (endoscopico,
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PREVENIRE £ RIDURRE L'ESPOSITION
La gestione deFesposaione a formaideite 3 avale di
moltephs solulion., che Hon figuardand solo fuso i B
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ORIGINAL ARTICLES

Effect of Formalin Tissue Fixation and
Processing on Immunohistochemistry

Werner, Martin M.D.; Chott, Andreas M.D,; Fabiano, Alfredo M.D.; Battifora, Hector M.D.

Author Information®

Dok ten The American Journal of Surgical Pathology 24(7):p 1016-1019, July 2000.
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nature methods

Perspective | Published: 30 January 2012

Immunolabeling artifacts and the need for live-cellimaging

Ulrike Schnell, Freark Dijk, Klaas A Sjollema & Ben N G Giepmans &
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The smallest dialdehyde. It’s an ethane having oxo-
groups on both carbons.
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Proposed as an alternative to formalinin 1943.
Itis not volatile in its aqueous phase and is not
carcinogenic to humans.
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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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Acid-free glyoxal as a substitute of formalin for structural and
molecular preservation in tissue samples

Gianni Bussolati !, Laura Annaratone %, Enrico Berrino 2, Umberto Miglio 2, Mara Panero 2, Marco Cupo },

Patrizia Gugliotta *, Tiziana Venesio 2, Anna Sapino %2, Caterina Marchid >3’

4 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 Glyoxalis born
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Glyoxal acid-free (GAF) histological fixative is a suitable alternative
to formalin: results from an open-label comparative non-inferiority

study

Ales Ryska' - Anna Sapino?3 - Stefania Landolfi* - Irene Sansano Valero® - Santiago Ramon y Cajal® - Pedro Oliveira® -

Paolo Detillo® - Luca Lianas’ - Francesca Frexia’ - Pier Andrea Nicolosi® - Tommaso Monti® - Benedetta Bussolati® -

Caterina Marchio®* - Gianni Bussolati*©

Q

UNIVERSITA
DEGLI STUDI
D1 PADOVA

GAF TRIAL DESIGN

Case Study. Multicentnic European Validation trial
Performance evaluation of Glyoxal Acid-Free (GAF) used as histological
fixative in comparison with Formalin. An open label, comparative non-
inferiority study

3 European pathology laboratories involved
| » m
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Glyoxal acid-free (GAF) histological fixative is a suitable alternative
to formalin: results from an open-label comparative non-inferiority
study

Ales Ryska' - Anna Sapino?3 - Stefania Landolfi* - Irene Sansano Valero® - Santiago Ramon y Cajal® - Pedro Oliveira® -
Paolo Detillo® - Luca Lianas’ - Francesca Frexia’ - Pier Andrea Nicolosi® - Tommaso Monti® - Benedetta Bussolati® -
Caterina Marchio®? - Gianni Bussolati*C

® GAF

2

= e

Evaluated organ Fixative  Architectural Nuclear Cytoplasmic THC Overall score
preservation  preservation  preservation evaluation
CR LR CR LR CR LR CR LR CR LR
“iom @ = 1 &
§ i Breast (n=45) PBF * 0 0 0 0 0 2¢ 1 39403 3.9+0.1
GAF 7 0 0 0 0 0 7 0 37106 4.0
9 3 Colon (n=26) PBF 0 0 0 0 0 0 2* 0 39+03 40
(@] GAF 3 0 0 0 0 3 5 1 37+0.5 39+03
O Endometrium (n=8) PBF 0 0 0 0 0 0 0 0 39403 4.0
U) GAF 1 0 0 0 0 0 2 2 38+04 3.7+05
2= Lung (n=11) NBF 0 0 0 0 0 0 0 0 4.0 4.0
GAF 1 0 0 0 0 1 1 0 39+04 3.9+03
Prostate (n=10) PBF 0 0 0 0 0 0 0 0 39403 4.0
1 GAF 3 1 0 9 0 1 2 1 3.7+05 28+06
“case regarded as invalid in both fixatives
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And in very long term (i.e. 10 years)?
Reliable in EE Reliable in IHC Better DNA quality
K- breast GAF K- breast PBF 34
14
[ s e
Formalina GAF
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Features PBF GAF®
State of the art Century old experience Not inferior @
Penetration Almost Almost
Acid-Free Fixation Slow Slow
G |yOX3| Structural preservation Yes Yes
Tissue appearence after Hard Soft
H fixation
O-‘-.:ﬁ/&: 0 Overfixation Absent Absent
H IHC Yes Yes
Nucleic acid preservation Yes Yes, better performance in @
NGS analyses
Fixative quality Volatile Not volatile @
Vapor toxicity Allergenic and neurotoxic Absent @
Carcinogenity Cencerogenic Not cangerogenic @
.y ( = ® 5
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TAKE-HOME MESSAGES

1. The Acid-free Glyoxal (GAF®) is a new generation fixative
derived from the tamponade of glyoxal dialdehyde. In this way,
Acid-Free the critical issues described in the literature are overcome.
Glyoxal
2. It has a high safety profile as it does not emit vapours and is
H not carcinogenic to humans.

D"'-‘§1’/&'::

3 ’ 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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