ZDRAVOTNI RIZIKO
FORMALDEHYDU

MUDR. MICHAEL VIT, PHD

STATN{ ZDRAVOTNIi USTAV




HODNOCEN{ EXPOZICE KARCINOGENUM
A INCIDENCE ZN (EU)

G wen etul.

Bylo identifikovano 25 karcinogennich Iatek. Zahrnovaly chemické
|Gtky, tabdkovy kour v prostredi, slunecni zareni, latky generované
procesy, jako jsou vyfukové plyny a krystalicky oxid kremicity, a
dalsi faktory , jako je prace na smény a prace v gumdadrenském
prumyslu.

Odhaduije se, ze kazdy rok priblizné 190 000 novych pripadd
rakoviny (mezi 125 000 a 275 000 pripady) Ize pripsat minulé
expozici témto 25 [atkdm. Karcinom plic, karcinom prsu a rakovina
mocCoveého méchyre jsou nejcastéjsim onemocneénim.

Incidence ZN z expozice vyse uvedenym 25 [atkdm Cini 8% (6-12%)
U obou pohlavi, 5% (3-7%) u Zzen a 10% (6-15%) u muzU z celkové
incidence ZN .
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Table 1: Final selection of the 25 carcinogenic agents

Diesel exhaust

Solar radiation

Silica Environmental tobacco smoke (ETS)
Asbestos Epichlorohydrine

Formaldehyde Tetrachloroethylene

Benzene Shift work

Mineral oils Dioxins

Cd and Cd compounds

Inorganic acid mists containing sulphuric acid

Wood dust

Rubber manufacturing industry

Arsenic

lonising radiation

Vinyl chloride

Cr(VI1) compounds

Ethylene oxide

Aromatic amines

PAHs (from coal tars and pitches)

Cytostatic drugs

Occupation as a welder
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Figure 2 Central-core scenario - contribution of cancer sites to the overall AN
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NAVRH SMERNICE EVROPSKEHO PARLAMENTU A RADY, KTEROU SE MENI SMERNICE
2004/37/ES O OCHRANE ZAMESTNANCU PRED RIZIKY SPOJENYMI S EXPOZICI
KARCINOGENUM NEBO MUTAGENUM PRI PRACI

Formaldehyd splnuje kritéria pro to, aby byl klasifikovan jako
karcinogenni (kategorie 1B) v souladu s nafizenim (ES) €. 1272/2008, a
proto se jednd o karcinogen ve smyslu smérnice 2004/37/ES. Jednd se o
genotoxicky karcinogen pusobici lokdlné. Na zdkladé dostupnych
informaci véetné védeckych a technickych Udaju je mozné pro uvedeny
karcinogen stanovit dlouhodobou a kradtkodobou limitni hodnotu.
Formaldehyd je rovnéz kontakini alergen pro kUzi (senzibilizGtor kize). Je
proto vhodné pro formaldehyd stanovit limitni hodnotu a uvést u né;
pozndmku ,,senzibilizace kize". Kromé toho agentura ECHA na zddost
Komise shromazduje existujici informace umoznujici posoudit potencidlni
expozici formaldehydu a slouc¢enindm uvolnujicim formaldehyd na
pracovisti véetné primyslového a profesiondinino pouziti.



GENOTOXICKE CHEMICKE KARCINOGENY

Oznacuji chemické karcinogeny, které mohou vyvolavat
nddorové bujeni v dUsledku indukce zmén genetického
materidlu somatickych bunék. Svymi UCinky se nejvice
uplatnuji pri iniciaci bunécné maligni naddorové
transformace a jejich genotoxicky efekt je zpravidla
ireversibilni.

[V 4 LX)

jediné expozici, proto Ize tyto genotoxické chemické
karcinogeny charakterizovat jako primdarné bezprahové
(Cikrt, Mdlek, 1995).



EPIGENETICKE (NEGENOTOXICKE) CHEMICKE
KARCINOGENY

- Chemické karcinogeny, jez podminuji vznik nddorového onemocnéni
jinym mechanismem nez modifikaci genetickeé informace.
Epigenetické karcinogeny se predevsim uplatiuji ve fazi promoce
neoplastického procesu, ale jejich molekuldrni mechanismus
pUsobeni neni dosud zcela objasnén (Dobids a kol., 1995).

- Vysledkem puUsobeni epigenetickych karcinogenU v promocni fdzi je
porucha regulace vyjadreni genetickeé informace s ndslednou
zvysenou bunécnou proliferaci. Charakteristikou jejich pusobeni je
vratnost biologického efektu a existence prahovych ddavek. Mezi
epigeneticke karcinogeny se napriklad radi (Cikrt, Mdlek, 1995):



KLASIFIKACE FORMALDEHYDU

Summary of Classification and Labelling

Harmonised classification - Annex VI of Regulation (EC) No 1272 /2008 (CLP Regulation)

General Information

EC / List CAS

Number

Index Number International Chemical Identification

605-001-00-5 | 200-001-8 | 50-00-0 formaldehyde ..%

ATP Inserted / Updated: CLPOO/ATPOG
CLP Classification (Table 3)

classification Labelling specific Concentration limits,
M-Factors, Acute Toxicity
Hazard Hazard .
Hazard Class and Supplementary Hazard | Pictograms, Signal Estimates (ATE)
Statement Code | Statement Code

Category Code(s) Statement Code(s) Word Code(s)

(s) (s)
Acute Tox. 3 * H301 H301 GHS08 Skin Irrit. 2; H315: 5 % < C <
N _ _ GHSO0S 25 %
Aeuts Tox. 2 R311 R311 GHS08 STOT SE 3; H335: C 2 5 %
Skin Corr. 1B H314 H314 Dar EyeImt 2; H319: 5% £ C <
%
Skin Sens. 1 H317 H317 skin Sens. 1; H317: C 2 0,2 %
Acute Tox, 3 * H331 H331 Skin Corr. 1B; H314: C 2
Muta. 2 H341 H341
Carc. 1B H350 H350
Signal Words Pictograms

Health hazard

25 %

Skull and crosshones

25

Notes

Note B
Mote D

H301 Toxicky pri poziti
H311 Toxicky pri styku s kuzi

H314 Zpusobuje tézké poleptani
kUZe a poskozeni oéi.

H317 MuzZe vyvolat alergickou
kozni reakci.

H331 Toxicky pii vdechovani
H335 MuzZe zpUsobit podrazdéni
dychacich cest

H341 Podezieni na genetické
poskozeni.

H350 MUzZe vyvolat rakovinu.



KLASIFIKACE SMESI S FORMALDEHYDEM

REKLASIFIKACE
FORMALDEHYDU V EU

Vybor pro hodnoceni rizik (RAC) * rozhod| dne 7. prosince 2012
o klasifikac formaldehydu jako karcinogenni latky CMR? karcino-
gennl kategorie 1 B a mutagennl latky kategorie 2. Kategorie

1 B znamena, Ze existujl dostatecné dikazy o viastnostech CMR
{latky toxické pro reprodukci), které mohly byt zjidtény u zvi-

fat, zatimco u lidl se tento viiv CMR pouze pfedpokl3da. Tato
klasifikace bude v EU zavedena do 1. ledna 2016 pozmé&fiujicim
nafizenim (EU (€. 2016/491) podle 6. ATP * nafizenl CLP %V blizké
budoucnosti lze pfedpokladat, e dalsi zemé / ndrody budou
tuto klasifikad nasledovat a pravdépodobné ji pfimou. Zejména
se to tyka Kanady a Spojenyich Statd, kde klasifikace a potencial-
ni zakaz pouZivani latek uvolfujicich formaldehyd v kapalindch
pro zpracovani kovd jiZ byly v poslednich letech diskutovany.

Atribut CMR Klasifikace latky Klasifikace smési

mutagenita muta. 2; H341 konc. = 1%
muta. 2; H341*

carcinogenitycarc. | 1B; H350 konc. = 0,1%
karc. 1B; H350*

*H341: Maze zpdsobit geneticke vady. * H350 Mize zplsobit rakovinu

1. ledna 2016 byl formaldehyd
reklasifikovan jako karcinogenni
a mutagenni.

»S reklasifikaci formalinu z hlediska
karcinogenity, ma EU v uimyslu
zakdzat pouZivdni formalinu...
Evropska organizace pro prevenci

a diagnostiku (European Society of
Pathology) seriozné vzala v tivahu
tuto problematiku... a snaZila se
presvédéit Evropsky parlament

a Radu, Ze by méla udélit vyjimku,
aby patologické laboratofe

mohly i naddle pouZivat tento
nepostradatelny fixacni prostredek. ©

Evropskd patologickd spolecnost,
zpravodaj, zima 2017,



Original article

s,
Scand J Work Environ Health. 2013;39(6).618-630. doi:10.5271/sjweh. 3358 ODB ORNA LITE RATURA

Chromosomal damage among medical staff occupationally exposed to
volatile anesthetics, antineoplastic drugs, and formaldehyde

by Ludovit Musak, PhD," Zdenek Smerhovsky, PhD,? Erika Halasova, PhD,? Oto Osina, PhD,! Lucia
Letkova, MSc,* Ludmila Vodickova, PhD,5 ¢ \eronika Polakova, PhD, ¢ Janka Buchancova, MD, PhD,”

i inki 8 i 6 N L :
Kari Hemminki, MD, PhD,” Pavel Vodicka, PhD * Objectives Structural chromosomal aberrations in blood lymphocytes represent a biomarker for cellular damage

caused by genotoxic carcinogens and are an indicator of increased cancer risk. We evaluated the association between
frequencies of total chromosomal aberrations, chromatid- and chromosome-type aberrations, and occupational
exposures to volatile anesthetics, antineoplastic agents, and formaldehyde among 601 medical professionals.

Methods Chromosomal damage among exposed individuals and unexposed controls was determined by con-
ventional cytogenetic analysis. We used binary logistic regression to evaluate the effects of workplace exposures
and major confounders on chromosomal damage.

Results Significantly higher frequencies of total chromosomal, chromatid-type and chromosome-type aberra-
tions were observed among subjects occupationally exposed to volatile anesthetics, antineoplastic agents, and
formaldehyde compared to age- and sex-matched controls (P<0.0001). The risk of an increased frequency of
chromosomal aberrations was associated with exposure to anesthetics [odds ratio (OR) 3.9, 95% confidence
interval (95% CT) 2.7-5.8], cytostatics (OR 2.7, 95% CT 1.9-3.9), and formaldehyde (OR 1.7, 95% CT 1.1-2.7).
No other covariate contributed significantly to the model. Chromatid- and chromosome-type aberrations were
associated with exposure to anesthetics and cytostatics without any contribution of other variables. Stratified data
analysis showed the risk of increased chromosomal aberrations among non-smoking female nurses and physi-
cians exposed to anesthetics, cytostatics and, partially, formaldehyde. Chromatid and chromosome exchanges
were significantly higher in the exposed groups than among controls.

Conclusion Our findings indicate that the presence of genotoxic compounds in operating rooms, oncological
units, and pathological departments results in a significant increase of chromosomal damage (impair of chromo-
somal integrity) among medical workers employed in these facilities.
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Formaldehyde-induced chromosomal aberrations and apoptosis in peripheral
blood lymphocytes of personnel working in pathology departments
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Risk assessment

Peripheral blood lymphocytes (PBL) of 37 formaldehyde-exposed women from four pathology depart-
ments in Hungary were investigated to collect data on the effects of occupational exposures to
formaldehyde and to find a possible relationship between in vivo formaldehyde-induced apoptosis and
genotoxic effects. The subjects were divided into two groups: 16 donors exposed to formaldehyde
together with various organic solvents, and 21 subjects exposed mainly to formaldehyde. The results
were compared with 37 controls (all women) without known occupational exposure. Ambient air con-
centrations of formaldehyde were measured in three work places, and ranged from 0.23 to 1.21 mg/m?
(mean 0.9 mg/m?). Measures of genotoxicity included the determination of the frequencies of chromoso-
mal aberrations (CA), sister-chromatid exchange (SCE), HPRT mutations (variant frequency, VF) and the
measurement of UV-induced unscheduled DNA-repair synthesis (UDS). The percentages of premature
centromere division (PCD) and of cells with a high frequency of SCE (HF/SCE) were also scored. Apop-
tosis and cell proliferation were determined by flow cytometry. In both formaldehyde-exposed groups,
the apoptotic activity and the CA levels in PBLs were significantly higher than in controls. The CA were
mostly breaks of the chromatid type. In the second group, which was mainly exposed to formaldehyde, CA
were slightly lower in comparison with the group exposed to formaldehyde and solvents, which may be
attributed to a different rate of elimination of damaged lymphocytes as a consequence of formaldehyde-
induced apoptotic activity. In the second group, a significant decrease of VF and a non-significant increase
in HF/SCE were found compared with the control and the other group. In conclusion, the results demon-
strate that exposure to formaldehyde induces apoptosis and CA, indicating an excess cancer risk among
subjects occupationally exposed to formaldehyde. The results also emphasize the importance of the mea-
surement of occupational air pollutants, such as formaldehyde, in order to avoid genotoxic effects in the
workers.

© 2010 Elsevier B.V. All rights reserved.
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Formaldehyvde exposure in medical students: a short period of

contact causes DNA damage and instability
Maruhen Amir Datsch Silveira™", Michele Kazanovski . Diego Luis Ribeiro”, Carlye
Nichele Cecchinato®, Luciana Paula Grégio d”Arce”
23 Department of Genetics, Universidade Estadual do Oeste do Parzni, Brazil
EE!mul of Comesponding Author: maruhensilveira@zmail com
“Department of Genstics, Universidade de S3o Panlo, Brazil
Email: diegolb_7/@hotmail com

Abstract— Occupational exposure to formaldelyde (FA) has been related to adverse outcomes.
However, a short period of exposure has never been assessed in terms of evaluating DNA. This study
conducted on 39 medical students exposed to FA in a wniversify laboratory of human anatomy and
aimed to analyze the relationship between FA exposure and DNA damage. The buccal micronucleus
cyfome assay (BMCyt) was used to evaluate the students at four time points: before FA exposure, qfter
Jour months of FA exposure, after eight months of FA exposure and qfter three months withour FA
axposure (remission period). Pyvimotic cells, karyolitic cells, karyorrhetic cells, condensed clhromatin,
binucleated cells, basal cells differentiated cells, micromicleated cells and muclear bridges were
enumerated. This study shows that FA exposure caused genomic instability in all periods and the
remission period was not sufficient to reverse all damage. Thus, prolonged occupational exposure to FA
not only causes DNA damage but a shorter exposure period can have the same effect.

V. CONCLUSION
A short period of exposure to FA was found to induce genome instability and DNA damage A
remission period of three months was not sufficient to nommalize this damage. Thus, vse of FA in

laboratories should be revaluated and more studies should be performed on short-term exposure, since
the damage is similar to that found after a long period of FA exposure.
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Increased levels of chromosomal aberrations
and DNA damage in a group of workers exposed
to formaldehyde

Solange Costa'?*, Sandra Carvalho’, Carla Costa'?, Patricia Coelho’,
Susana Silva’', Luis S. Santos®**, Jorge F Gaspar?, Beatriz Porto®,
Blanca Laffon® and Joao P. Teixeira'?
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The data from this study show that subjects working in anatomy
pathology laboratories are regularly exposed to average levels of
FA (0.38 ppm) near or higher than national and international limit
values. Regarding the genotoxicity evaluation, both cytogenetic and
DMNA damage endpoints were significantly elevated in the PBLs of
FA-exposed workers compared with control subjects. In a prelimi-
nary study of a small group (n = 35) of individuals also included in
this study, we found higher levels of micronucleus formation and sis-
ter-chromatid exchange (86), CAs results confirms FA genotoxicity
at a chromosome level (structure). Moreover, the significant increase
of chromosome breakage measured by CAs and comet assay sug-
gests a clastogenic mode of action for FA genotoxicity. On the other
hand, it confirms FA ability to induce DNA damage on circulating
PBLs resulting from concurrent (detected by comet assay) and past
exposure (detected by CAs test). Further, the present results support
the biological plausibility of inhaled FA to induce genotoxicity on
circulating blood cells and potentially on other distant-site cells,
reinforcing recent epidemiological data and FA classification as a
human carcinogen. We also found significant influence of CYP2ET,
GSTP1, XRCC1 and PARP1 polymorphic genes on the endpoints
studied, indicating that polymorphisms in DNA repair and xenobi-
otic metabolising enzymes may affect an individual response to the
genotoxic damage induced by occupational exposure to FA. Overall,
our findings indicate a potential health risk situation associated to
FA occupational exposure. Implementarion of security and hygiene
measures, such as periodic air sampling and medical surveillance, as
well as good practice campaigns, may be crucial to decrease the risk.



IMPACT ASSESSMENT ACCOMPANYING THE DOCUMENT PROPOSAL FOR A DIRECTIVE
OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL AMENDING DIRECTIVE 2004/37
ON THE PROTECTION OF WORKERS FROM THE RISK RELATED TO EXPOSURE TO

CARCINOGENS OR MUTAGENS AT WORK

Table 1: Summary of estimates taken forward for the assessment of options

Carcinogen

Exposed workforce
(number of workers)

Typical exposure
levels

Major occupational
exposure route

Subjekt :
Spickové pracovisté

Provozovna :

Pracovisté klinické a transplantacni patologie

Prace -

Pracovisté

nevyplnéno

Nazev prace

lékar a VS-patologie

laborant/ka-patologie

sanitai/ka-patologie

Kat. Exp.
prace | os./Zeny
2 6/3

2 12712

Xylen technicka smés isomer( a
vSechny isomery (2)
Formaldehyd (2)
Toluen (2)
Pracovni poloha (2)
Psychicka zatéz (2)
BIOLOGICKE CINITELE (2)

Xylen technicka smés isomer( a
vsechny isomery (2)
Formaldehyd (2)

Toluen (2)

Psychicka zatéz (2)
BIOLOGICKE CINITELE (2)

Xylen technicka smés isomer( a
viechny isomery (2)
Formaldehyd (2)

Toluen (2)
Psychicka zatéz (2)
BIOLOGICKE CINITELE (2)

Cadmmmand (10 000 5 pg/m? to 50pg/m?; Inhalation of cadmium-
its inorganic [Range of 2900 — 300 000|with extreme values up| containing dusts and fumes.
compounds between different to 400 pg/m* Incidental ingestion of dust
estimates at work from contamunated
hands, cigarettes or food.
Beryllium and |54 000 0.19 pg/m’ — Inhalation of beryllm-
morganic Range of 14 000 — 2.78 pg/m’ containing dusts and fumes.
(beryllium 74 000 {depending on Dermal exposure 15 relevant
compounds which of the three for non-carcinogenic ill-
datasets chosen health effects.
Construction sector:
7 000 — 41 000
|Arsenic acid and |7 900 —15 300 0.1 pg/m3 — Inhalation of arsenic
its salts, as well |In addition: 45 pg/m3 containing particulates.
as norganic 18 000-102 000 Ingestion (skin-to-mouth)
arsenic |potentially exposed with extreme values up| exposure may be significant
compounds below the lowest to 312 pg/m3 in specific situations.
assessed OELs mn the domestic glass
sector
Formaldehyde 990 000 0.1 mg/m’ — Inhalation as the main route.
Range of 900 000 — 3 mg/m’ Ingestion and absorption
2 200 000 between Higher values through the skm not
different estimates estumated for the negligible.
hospitals, embalmers,
veterinary activities
(HEV sectors)
4 4-Methylene- |350 0.1 pg/m’— Absorption through the skin
bis(2- 1 200 workers may 5 pg/m’, with extreme | after contact with
chloroaniline)  |porentially be indirectly |values up to 15 pg/m’ | contaminated sites.
(MOCA) exposed Inhalation and ingestion
represent MInor sources.
Total workforce |~1 070 000
assessed

\Based on RPA (2018)




IMPACT ASSESSMENT ACCOMPANYING THE DOCUMENT PROPOSAL FOR A DIRECTIVE OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL AMENDING DIRECTIVE 2004/37 ON THE PROTECTION OF
WORKERS FROM THE RISK RELATED TO EXPOSURE TO CARCINOGENS OR MUTAGENS AT WORK

Education (NACE Code P85- P85.4. Higher Human health and social work activities:
Education) Human health activities (NACE Code Q86)

Formoldehyd se pouzwg jako Formaldehyd se pouziva ve zdravotnictvi:

konzervacni prostredek pro vzorky Zdravotnické sluzby: Cisténi Iékarského ndstrojg,

tkani. Formaldehyd se pouziva v povrchl a prostfedi; slouZi k fixaci a udrzovani vzork(

ndsledujicich Cinnostech : tkani; pouZiva se jako konzerva&ni Einidlo pro tkdné
(typicky 10% koncentrace) a jako balzamovaci
Cinidlo;

Priprava fixacnich roztokU (3-4% . Iy it .
formal dehyd ) Stomatologie: Antiseptika a dezinfek&ni prostredky,

= napr. kompozitni pryskyfice nahrazujici vyplné
Fixace lidskych tel; amalgdmu a korenovych kandlky;

Skladovani {uchovavani fel); Skoly a univerzity: PouZiva se jako konzervacnilatka
Vyuka studentd mediciny a pro vzorky .

veterindrnino Iékarstvi - pitevni

cinnost. Operace, pfi kterych by mohlo dojit k vystaveni

formaldehydu, zahrnuji operacni sdly a patologické
laboratore a vyse uvedend pourziti.



PRACOVISTE S EXPOZICI FORMALDEHYDU
(MIMO CENTRALNI STERILIZACE)

Subjekt
veterinami ustav

Provozovna : veterinami ustav

Prace :

Pracovisté

Oddéleni patologie

Nazev prace

Latka s vétou R42+R43 nebo s
vétami H334 + H317 (2)
BIOLOGICKE CINITELE (3)

Listeria ivanovii (3)

laborant patologie

Subjekt :
FN
Provozovna :
FN
Prace :

Pracovisté Nazev prace Kat. Exp.

prace o0s./zeny

Ustav.patologie patolog 2 31 Formaldehyd (2)

Mycobacterium tuberculosis (3)
Virus hepatitidy B (3)

Subjekt :
Nemocnice

Provozovna :
Nemocnice

Pracovisté Nazev prace
prace 0s.| fzeny

Pracovisté patologie Patologie -lékai

Patologie - pitevni sanitar 2 1/0
Patologie -zdravotni laborant 2R 1/0
Patologie - provozné technicky 2R 1/0
pracovnik

Formaldehyd (2)
Mycobacterium tuberculosis (3)
Virus hepatitidy B (3)

Formaldehyd (2)
Mycobacterium tuberculosis (3)
Virus hepatitidy B (3)

Formaldehyd (2)
Mycaobacterium tuberculosis (2R)
Virus hepatitidy B (2R)

Formaldehyd (2)
Mycobacterium tuberculosis (2R)
Virus hepatitidy B (2R)




BIOPSIE

Standardni diagnostické bioptické odbéry Cilem chirurgického vykonu je odbér tkdné s
predpoklddanou patologickou zménou. K nejcastéjsim diagnostickym odbérim patii:
excize koznich afekci, odbér lymfatickych uzlin, excize topograficky urCenych zmeén
meékkych tkani, orgdnové excize z ohraniCenych procesu, orgdnové excize z difUznich
procesu, kostni trepanobiopsie, nejrizné&jsi mikroexcize odebrané endoskopicky.

Bioptické odbéry provedené jako soucdst terapeutické operace Odbér je proveden jako
soucCdst indikované operace. S prinlédnutim k ndlezu, ktery chirurg poznd v pribéhu
operace jsou odebirdny cilené excize z patologicky zménénych mist, jsou provadény
parcialni resekce orgdnu nebo odnimdny celé orgdany, které jsou pak biopticky
vySetfovdny. Operacni materidl je prendsen na patologii nativni nebo fixovany.

Punkéni biopsie Velmi drobné tkdnové vzorky jsou odebrané specidini punkéni
biopftickou jehlou. Punkcni biopsie jsou dnes nedilnou soucasti diagnostiky onemocnéni
jater, ledvin, prostaty, stitné zldzy, mlécné zldzy i jinych orgdnu. Odebrand tkan je inned
vlozena do fixaéniho roztoku.



BIOPSIE

Biopsie tenkou jehlou (aspiracni biopsie)
Biopsie tenkou jehlou (aspiracni biopsie) slouzi
k odbéru materidlu na cytologické vysetreni
nejCastéji ze stitné zldzy, slinivky nebo prsu.
Jehla se zavadi do zkoumaného loziska pod
kontrolou hmatu nebo nékteré zobrazovaci
metody, nejcastéji pod sonografickou nebo
CT kontrolou. Buriky se do jehly dostavaiji
pfimo kapildrnim vztlakem nebo gomom
podtlaku s pomoci injekéni strikacky.

Biopsie hrubou jehlou

Biopsie hrubou jehlou se pouziva pro odbér
fenkych vdalecku tkané. Pouzivaiji se
jednordzové biopticke sety nebo biopticke
jehly. Jde o automaticky systém, kdy se jehla
umisti do mista odbéru a tzv. bioptickeé délo
jehlu vysune a odsekne vzorek tkané. Vyuziva

se nejcastéji pri odbér tkané z prsu nebo jater.

Incizni biopsie

Pfi inciznich biopsiich se odebirgji vzorky tkané
vyfiznutim nebo pomoci klesti pri
endoskopickych vysetfenich napr. jicnu,
zaludku

Probatorni excize

Pri probatorni excizi se CasteCné nebo Uplné
odebere patologicke lozisko (napf. lymfaticke
uzliny). Tato metoda je velmi spolehliva zviast
pii hmatnych a povrchové dostupnych
loZiscich.

Resekaty celych orgcmu pii nGddorovych
onemocnénich nebo pfi fransplantacich



FIXACNI ROZTOK

Formol ve fosfdtovém pufru (fosfdtovy formol). Jde o 10% formol (4% formaldehyd ve fosfdtovém
pufru). Vysledny roztok mda neutrdini pH. Je nejCastéji pouzivanym fixacnim roztokem. Navod na
pripravu: koncentrovany formol (tj. 37 — 40% formaldehyd 100 ml). Roztok je vétsinou doddvan jiz
pripraveny z nemocnicnich Iékdren.

Formol bez pufru. Pokud neni imunohistochemické vysetreni oCekdavano, je fosfatovy formol zbytecny.
Zcela dostacujici je formol fedény vodovodni vodou 1:9 (slaby formol) nebo 1:4 (siiny formol). K
zajisténi potrebné koncentfrace formaldehydu je davdana prednost siinému formolu.

Formol ve fyziologickém roztoku. Fyziologicky roztok md zabrdnit tvorbé osmotickych artefaktu..
Zvysend osmoticka aktivita vsak pUsobi vseobecné piiznivé predevsim na morfologii malych exciz.
Redéni 1:9 (slaby formol) nebo 1:4 (siiny formol).

Mnozstvi fixacni tekutiny (formaldehydu) mda odpovidat cca 10fi ndsobku objemu tkdné, tkan musi
byt ihned zcela ponofena - dUlezité pro kvalitni vysledek vysetieni



EXPOZICE HCHO PO ECTOMIICH PRI PATOLOGICKO
ANATOMICKEM VYSETRENI

-ektomie: Vynéti (vyriznuti) celého orgdnu nebo jeho definované
Casti (z latinského ectomia = vynéti). Prva CAast slova oznacuje
vyjmuty orgdn (Cast), napr. cystektomie — vynéti mocového mechyre,
gastrektomie — v. zaludku, maxilektomie — v. horni Celisti, nefrektomie
—v. ledviny, pneumonektomie — v. celé plice, lobektomie — v. laloku
(napfr. plic, mozku, jater apod.),

Pfi patologickoanatomickém vysetreni vyjmutych orgdnU se pouziva
proplach fixaénim roztokem (napr. plice, ledviny a pod) mimo
prikrajovaci stul s odsavanim



KDE MUZE DOJIT K EXPOZICI HCHO

Oddéleni patologickd v nemocnicich (dle odborné
konzultace az tfi hodiny denni expozice)

Odborné ambulance, kde dochdzi k odbérium
bioptického materidlu

Operacni saly
Lékarske fakulty pri vyuce
Veterindrni nemochice, veterindrni ambulance



MINIMALIZACE EXPOZICE HCHO

anatomie
823 — Laboratof patologie

obsazeni.
Jsou popsany &tyfi zakladni moduly pracovisté patologie — pitevni, laboratomi, administrativné-diagnosticky a provozni. Neni
nutné, aby pracovisté provozovalo viechny ctyfi moduly Tento standard nerozliSuje pracovisté podle typu zfizovatele

Spoleéna ustanoveni
Jednotliva zafizeni se skladaji z Casti, ve kterych je poskytovana zdravotni péce (napf. laboratof apod.), a vedlejsich
provoznich prostorl, které obsahuji pracovny l&kai(i, laborantek, kancelaf, hygienické zafizeni pro zaméstnance a sklady.
Velikost a pocet mistnosti vedlejSich prostori se fidi velikosti oddéleni a predpokladanym poctem zaméstnanci
Zakladni vybaveni pitevny:

- pitevni stil

- (vibraéni) pila na kosti, soubor nastrojd k pitvé, pomicky pro odbér tkani pro histologické, mikrobiologické €i dalsi

vySetieni, vahy na organy

- vybaveni pro fotodokumentaci zemrelych

- vozik k pfevaZeni tél
Zakladni vybaveni histologické laboratore:

- piikrajovaci stll s odsavanim (digestofi)

- zarizeni pro zalévani do parafinu

- tkanové procesory (autotechnikon)

- mikrotomy

- technika pro barveni preparatd

- laboratorni mikroskop

- termostat(y)

- zafizeni na upravu vody

- chladnicky, mrazici box

- laboratorni vahy ¢i pfedvazZky, pH metr

- odvétrané prostory ev. odvétrané boxy pro uchovavani tkani ve formalinu (digestor)

- Dale viz Dodatek.
Volitelné, nepovinné vybaveni

- kryostat (pokud pracovisté vySetiuje peroperacni biopsie)

- cytocentrifuga (pokud pracovisté zpracovava tekuté punktaty)

- automat pro kladeni krycich skel

- barvici automat

- piistroj pro recyklaci roztok( (xylen apod.)
Dodatek: Tkané i cytologickeé natéry Ize zpracovavat (zalévat, barvit. montovat) i manuainé. Kvalita preparatu a jeho
diagnosticka hodnota tim netrpi.

Podle spektra vykoni, poétu vySetfeni, mnoZstvi a kvalifikace pracovnik( zafizeni patologie, mohou byt zfizeny dalsi
specializované Useky:
- Imunohistochemicka laborator (velitelné s automatem pro imuno vysetfeni), termostat, mikrotom, vodni lazen

Technickd prevence je
jiz zakomponovand

v technickém vybaveni
patologickych laboratofi

Uréitym rizikem muze byt
odbér na odbornych
ambulancich a operacnich
sdlech, kde se manipuluje
s fixaénim roztokem mimo
digestor s lamindrnim
proudénim
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420 601 586 793 nebo +420 466 860 529, Lkopa@

vieobecnou zdravotni sestru s registraci do nové
jeného stafl Alzheimer Care

® pifjemné amodenni prostiedi = dodatkové dovalens
w zavodni stravovini nebo stravenky
finantni ohodnocen w saméstnanecké beneiy

Hodnoceni rizika HCHO provadime komparaci
namérené hodnoty v ovzdusi s pripustnym
expozi¢nim limitem (PEL)

PEL/NPK 0,5/ 1,0 mg.m-3

Doporuceni EU 0,38 / 0,738 mg.m-3

tj. 0,3/0,6 ppm

Odor Treshold 0,027 - 9,7 ppm

Zbytkové riziko 1 E-04

Velmi vhodnym se jevi zavedeni
genotoxikologickych vysetreni jako biomarkerd
expozice Ci efektu (viz. odbornd literatura
reprezentativnéji charakterizuji expozici HCHO



STOP MANAGEMENT

Substituce - nahrada formaldehydu jako fixaéniho roztoku je
obtiznd

Technickd opatreni - na patologickych oddélenich expozice
minimalizovdna praci v lamindrnich boxech (digestorich), pro odbér

na ambulancich a operacnich sdlech vhodnd technika
» predplinénych kontejnerd*.

OI’QO nizacni opo’rFenl' — minimalizovat pocet exponovanych
pracovniky

Ochranné pomucky - ochrana rukou, OOPP dychaciho
systému



PREDPLNENE NADOBY PRO FIXACI BIOPTICKEHO
MATERIALU

Predplnéné nddoby formalinem (v rdmci technologie ,,uzavieného systemu"),
poskytuji nejbezpecnéjsi a nejprofesiondinéjsi zoUsob shromazdovdni,
prepravy a uchovavani vzorkd biopsie.

Predbéznym naplnénim formalinu v uzaveéru a jeho utésnénim hlinikovou
membrdnou se zabrdni chirurgdm a zdravotnim sestrdm dostat se do kontaktu
(pfimého Ci nepfimého) s karcinogenni chemikdlii.

Vzorek je vlozen do prdzdného kontejneru a jednoduse jej zaviete
zasroubovanim vicka. Formalin automaticky proudi dolU z horni Edsti.

Jedinecny prinos: operdtofi mohou po zavedeni vzorku do prdzdné komory
uvolnit formalin jednim jednoduchym otocnym ventilem: formalin
automaticky proudi dolU a fixuje vzorek bez jokychkoliv netésnosti a
uvolfovdni toxickych vypart do Zivotniho prostiedi.



KONTEJNER NA VZORKY PRO BIOPSII

Kontejner na vzorky pro biopsii

Predpinénd komora
(Pinénd a uzaviend 10% neutrdin
pufrem formalinu)

Systém kontrolovaného uvq

- @ Uzavieny rezim

/ Rezim aktivniho
uvolnéni

Otevietejednotkn _____
P € st 3 yyiméte Kontener.

Nakdodite

s e

Podkejte, a7 kapalina dpiné protede.

... nebo histologickou kazetu - miZete

vloZit a7 2 histologické , ale
pokud pouZivite 40 ml kontejner.

e

Komora pro vzorek

g




Dnes jiz mUZe zodpovédné minimalizovat pracovni expozici formaldehydu,
jak na pracovisti patologU, tak na operaénich sdlech a na odbornych ambulancich pii odbéru
bioptického materialu a ndsledné snizit karcinogenni riziko pro zdravotnické pracovniky.

RovnéZ miUZeme zavést podrobnéjsi sledovdni expozice pomoci biologickych expozi€nich testd
- genotoxikologickd vysetreni

Zavérem mi dovolte podékovat za cenné rady a konzultaci MUDr. Marii
Chadimové z Ustavu patologie a molekuldrni mediciny 2. LF UK a FN Motol



