GLP v biologii — syllabus
(Lud&k Bldha, RECETOX PfF MU)

GLP/SLP v biologii — zaklady QA/QC
Prehled aplikaci a postupu vyZadujicich GLP + ptikladova studie

Vybrand témata detailnéji:

LécCiva a jejich regulace

Zajisténi zdravi Clovéka (a zajiSténi parametra kvality)
Bezpecnost latek pro ¢loveéka - toxikologickée studie
Laboratorni a pokusna zvirata

Bezpecnost latek pro prostredi - ekotoxikologie

Alternativni testovaci systémy
Problematika GMO
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AKTUALITA:

Dne 1. prosince 2010 Ministerstvo vnitra spustilo aplikaci Sbirka zakon( a Sbirka mezinarodnich smluv. Od
tohoto data budou stejnopisy obou shirek zvefejiiovany jen jejim prostiednictvim. Aplikace obsahuje i dosud
vydané stejnopisy. Tato stranka bude i nadale dostupna, avsak nebude jiZ aktualizovana.
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Shirka zakonl a mezindrodnich smluv - archiv od roku 1945 ¢ rvna 2008

Zakony od 30. éervna 2008 od 30. listopadu 2010




GLP v biologii - uvod

 BIOLOGIE =

Experimentalni véda
a Prakticka biologie/biochemie/mikrobiologie atd.

e Nutnost dodrzovat GLP zeyména,kdyz vysledky jsou vyuzity
pi1 rozhodovani

= Praktickad biologie a biochemie

Léciva (registrace/povoleni, vyroba, kontrola, pfipravy...)
Lékarska biologie a biochemie
Mikrobiologicka kvalita (potraviny, pitna voda)

Prumyslové chemické latky, potravni aditiva, potencialné nebezpecné
agens (geneticky modifikované organismy) .. a jejich bezpecnost =
toxikologie, ekotoxikologie, biodegradabilita,

Dalsi zédkonem dané oblasti ve vztahu k biologii — dodrzeni etickych
pozadavku (napf. prace se zviraty/obratlovci)




GLP v biologi1 — zakladni principy a
prikladova STUDIE

* V Biologii plati stejné principy jako pro
chemicke analyzy (viz pfedchozi prednasky —
QA/QC, detailni SOPs, dokumentace ...)

 Pfiklad - ,,jednoduché“ STUDIE v rezimu GLP
- 2> 2 2 (viz ukazka)



Prikladova STUDIE (viz ukazka)

Cil studie:
Podkladovy materidl pro registraci (povoleni) vyuZiti aspirinu u prasat

Jeden z dilCich podkladovych materialu - popis farmakokinetiky aspirinu u
prasat po jednorazovém podani (ptiklad)

Experimentalni design:
8 zvirat (prasat), jednorazova aplikace aspirinu
» odbéry krve v definovanych Casech (0-144 h)
* sledovani hladin metabolitu K. AcSal a vyhodnoceni
Realizace:
1) Plan projektu (100 stran + ptilohy SOPs)
* 2) Vystup — Zprava z realizace (detailni dokumentace v¢. VeSkerych
odchylek)
* Pfima — jmenovita — odpovédnost konkrétnich osob ... atd.



GLP v biologi1 1 — Leciva



GLP v biologi 1 — Leciva

 GLP & presna dokumentace vyzadovana
u humannich i veterinarnich 1écCiv:
— Registrace pied pouzitim

 prukaz a dokumentace farmakokinetiky, cilove aktivity ve
srovnani s existujicimi postupy, bezpecnost pro lidi + nové 1
pro zivotni prostredi ...

— Dokumentace celého zivotniho cyklu - vyroba, ptipravy v
Iékarnach, kontrola kvality, aplikace, reporting vedlejSich ucinku,
likvidace (nebezpecny odpad)

— Statni autority:

 SUKL (Statni tfad pro kontrolu 16¢iv)
« USKVBL (Ustav pro statni kontrolu veterinarnich
biopreparatu a 1&Civ)

— EU: Evropska I1ékova agentura (EMA)
— USA: Food and Drug Administration (FDA)



An Agency of the Eurcpean Union

EUROPEAN MEDICINES AGENCY -
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Search for medicines : About Us : Find information for...

Search our database of medicines - including r The European Medicines Agency
Human medicines, Veterinary medicines and (EMA) i= a decentralised body of Patients and
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Latest news 1 Patient safety 1 Veterinary alerts Public Consultations

Experts and regulators discuss role of modelling and simulation in medicine
development and regulatory assessment

Participants at a workshop held at the European Medicines Agency have agreed that
modelling and simulation methodology provides an opportunity to improve the efficiency of
medicine development, as well as to facilitate the regulatory assessment of medicines. ...
b Read more

P Business

> Media
professionals

What's New

. on the website
Fees for type IA variations to be due at start of procedure

The European Medicines Agency is informing marketing-authorisation holders that from 1
January 2012, fees for type IA vanations will be due at the start of the 30-day procedure. Ca reers
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Statni ustav pro kontrolu léciv +420 272 185 111

telefonni seznam

Léciva Lékarny  Zdravotnicka zafizeni Farmaceuticky primysl Distribuce

Databize [&ke Informace SUKL

Databaze |ekaren Informace o provozu podatelny a pokladny SUKL ve dnech 23.12.2011 3

30.12.2011.

Databaze klinic. hodnoceni
eRecept

(=] ey -
Dulezita upozornéni

HlZeni pro SUKL

Doddvky a jing hodnoceni Dilezité informace Nejnovéjsi ¢lanky
Frehled - . 08, 12. 2011
rEEaY | sesnamy % Sdéleni SUKL ze dne 7. 12. 2011 - ) ) .
) = Oprava pFfedchoziho vydani Seznamu cen a
SUKL informuje o staZeni létiveho thrad LP/PZLU s iéinnosti ke dni zvefeinéni na
Elektronické publikace pfipravku BLEOMYCIN TEVA 15 000 IU inj.plv.sol. iFedni desce

Z Urovné zdravotnickych zafizeni. e .
v Statni Ustav pro kontrolu |&8iv v souladu s £ 39n

e e e i odst. 1 zakona £. 48/1997 Sb. o vefejném

urdeny predeviim lékafim a % Bisfosfonaty a atypické fraktury femuru — zdravotnim pojisténi v platném znéni (dale jen
l&kSrnikSm ostup k piredkladani RMP "zakon") a nyni k 1.4.2011 i v...

N o _ Statni Ustav pro kontrolu |&8iv informuje driitele 08. 12. 2011
G Informatini Zravoda] - 0 postupu piedkladani PIand pro fizeni rizik pro = Prosinec 2011
e pfipravky obsahujici bisfosfonaty. -

Farmakoterapeuticke informace - prosinec 2011

9 Kde nas najdete? % Informace o vvskytu nelegalniho pFipraviku D&. 12. 2011
4 - ) BSN Thermonex foundation = Obsah Ph. Eur. Suppl. 7.5

e g e
= 4




www.uskvbl.cz

$ USTAV PRO STATNi KONTROLU VETERINARNICH BIOPREPARATU A LECIV

Inform

»
R

Organizadni schéma Home » Agentura » Cinnost dstavu

Historie

- Cinnost ustavu L& Es
Cinnost stavu b

Politika jakosti Cinnost Ustavu pro statni kontrolu veterinarnich biopreparati

Ufedni deska Zfizovatelem Ustavu pro statnf kontrolu veterinarnich bioprepadtd a 1&8iv je Ministerstvo zemédélstyi CR. Cinnost Ustavu pro st&tni

. . kontrolu veterinarnich biopreparatd a |&¢iv je zaloZena a wychazi z obecné zavaznych pravnich predpisd - zejména zakona C.
Zlepsete s USKVBL . L. . . L .
378/2007 Sh., o l&divech a o zménach nékterjych souvisejicich zakond.

Kontakty ’ Dalifmi zékony, které upravuii opodvédnost Ustavu jsou:

\Whérové fzent - zakon ¢. 166/1999 5b., o veterinarmi p&ci

- zakon €. 78/2004 5b., o nakladani s geneticky modifikovanymi organismy a geneticlkymi produkty,

- zakon ¢. 477/2001 sb., o obalech a o zméné nékterych zakond,

- zakon €. 4071995 Sb., o regulaci reklamy a o zméné a doplnéni zakona &. 468/91 5b., o provozovani rozhlasového a televizniho

wysilani, ve znéni pozdeéjiich predpisi

Ustav tak vykonava cinnost v oblasti regulace veterinarnich |&civ, veterinarnich pripravki a veterinamich technickych prostredki.

Kromé wnitrostatni pravnich predpist vwkondva Ustav innost v souladu s poZadavky pifmo pouZitelmich predpist Spolecenstyvi. Jde

zew]jména o narzizeni (ES) €. 726/2004, kterym se upravuje Cinost v oblasti registrace centralizovanym postupem a dale cinnost ve
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GLP v biologi 1 — Leciva

Zéakladni zakonny dokument:
Z.akon o lécivech ¢. 378/2007

A prislusne provadéci vyhlasky

— (viz . ke zkousce zndt vnitini strukturu a zakladni obsah)

Pro informaci: dalsi zakony v kompetenci SUKL
— Zakon €. 167/1998 Sb., o navykovych latkach a o zméné nékterych
dalSich zadkont, ve znéni pozd¢&jSich predpisu
— Zakon €. 160/1992 Sb., o zdravotni péci v nestatnich zdravotnickych
zatizenich



Provadéci predpisy k zak. 378/2007

» vyhlaska ¢. 229/2008 Sb., , ve znéni pozd¢jSich predpist
« vyhlaska ¢. 228/2008 Sb., 1é¢ivych pripravki, ve znéni pozdéjSich predpist

« vyhlaska ¢. 106/2008 Sb.,
a 0 odborném kurzu prodejcli vyhrazenych 1é€ivych ptipravkia

» vyhlaska €. 226/2008 Sb., a blizsich podminkéach klinického
hodnoceni léCivych ptipravkil, ve znéni pozdéjSich predpisii
« vyhlaska ¢. 54/2008 Sb., , udajich

uvadénych na Iékatském predpisu a o pravidlech pouzivani I€katrskych predpisti, ve znéni
pozdé&jsich predpisi

« vyhlaska ¢. 84/2008 Sb., , bliz§ich podminkach zachazeni s
1é¢ivy v Iekarnach, zdravotnickych zafizenich a u dalSich provozovatell a zatizeni
vydavajicich 1€civé ptipravky, ve znéni pozd¢jSich predpist

» vyhlaska ¢. 85/2008 Sb., , které
1ze pouzit pro ptipravu lecivych piipravkill, ve znéni pozdéjsich predpisi

» vyhlaska ¢. 86/2008 Sb., o stanoveni zasad spravné laboratorni praxe v oblasti 1&Civ,
ve znéni pozdéjSich predpist

« vyhlaska ¢. 143/ 2008 Sb.,

a jejich slozek (vyhlaska o lidske krvi), ve znéni pozdéjSich

predpist



GLP v biologi1 2
— ochrana (zdravi) Cloveka -



GLP v biologi1 2 — zdravi ¢lovéka

» Zdravi Clovéka ovlivnuje rada faktoru, jejichz KVALITA musi
byt kontrolovana (statem) a GLP hraje vyznamnou roli:
- preklinicke studie 1€¢iv (viz diive)
- potraviny, pitna voda, rekreacni voda, vn¢jSi ovzdusi, pracovni
ovzdusi, hlu¢nost ... (+léCiva)
- zdravotni péce (vySetreni, analyzy ... spravna klinicka praxe)

« Autority dohlizejici na kvalitu = Ministerstva (MZe, MZd,
MZP) a zfizované Uistavy (? nejasnosti v kompetencich)
— Hygienicke stanice
— Statni zemédélska a potravinarska inspekce
— Statni veterinarni sprava

— Statni zdravotni ustav
— Zdravotni Gstavy (zpr. krajske)
— Statni veterinarni ustav
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Zdroje informaci

Dotace

Wefeiné zakazky
Fracovni pfilefitosti
Frotikorupéni opatfeni we
Zdravotnictvi

Informatika M

Viyrodni zpréwy dle zakona
106

ZavEredny Ufet kap.335

@ Uredni deska
@ Zadost o informace
@ Piste MZ

@ Reforma na miru

Hlawni stranka / Ministerstvo zdravatnictwi / P¥imo Fizené organizace

Primo rizené organizace
Statni ustavy
MNazev organizace

Statni dstav pro kontrolu 1685y

Statni zdravotni Ustaw

Ustavy
Nazev organizace

Endokrinologicky dstaw

masanykiy onkologicky dstay

Telefon

Srobarova 43,
Fraha 10 - Winohrady,
100 41

Srobarova 43,
Praha 10 - Winohrady,
100 42

Adresa

272185 111
255 726 111

267 081 111

Marodni &,
Fraha 1, 116 94

flut\jif kopec 7,
Brno, 656 53

Fax

: 272 739 995

272 744 354

Telefon Fax

224 905 111 224 205 325

543 131 111 543 211 169

Tiskno

Ddeslat

Informe

Publiko’
Posledni Uprava: C



Krajske hygienické stanice (www.khsbrno.cz)

Informace o organu
ochrany verejného
zdravi

Sazehnik nahrad za
poskytnuté informace

Ohory
Hygiena komunalni

Hygiena vyZivy a PBU

Hygiena déti
a mladistvych

Hygiena prace

Epidemiologie

Kontalkty

r

?

IC: 71009191, 10 schranky: jaaai36, typ schranky: Orgdn vefejné moci
povolery format zaslanych pilob: Jpdf

DATOVA SCHRAMKA -

Informace o organu ochrany verejného zdravi
ve smyslu zdkona €. 1061999 Sh., ve znéni pozdéjtich pfedpisi

Sidio

Krajska hygienicka stanice Jihomoravského kraje se sidlem v Brné
Jefabkova 4, 602 00 BRNO, CR

telefon: feditelstwi - 545 113 034

fax: 545 113 099

E-mail: sekretariatimkhshrno.cz

Charakteristika organizace

Krajska hyglenlcka stanice Jihomoravského kraje se sidlem v Brné

{dale jen KHS JMK) ja 5u|;az|:| ufad, zfizeny na zakladé £ 78, pism, by zakona & .258/2000 Sh.,

vefejneho zdravi, ve znéni pozd&jiich pfedpisd, a to k datu 1.1.2003,

KHS IMK byla zfizena k vykonu statniho zdravotninn dozory a dalsich Sinnosti, vychazejicich z platnych
pravnich pfedpisd. ¥ cele KHS IMKE je Feditel KHS MK,

o ochrané
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| Hiedej
* Roziifené hledani

Organizacni struktura
Cinnost SZPI

Volna mista

Uiedni deska

Zakon ¢&. 10611999 5b.

Informace pro podnikatele
Informace pro spotiebitele
Tiskové zpravy

Pravni predpisy
Dokumenty ke staieni

Problematika doplikid stravy a
potravin pro sportovce

Veiejné zakazky
Zajimavé odkazy
Napiste nam
Aktuality
Nejéastéjsi dotazy

7\ STATNI ZEMEDELSKA
sz/ A POTRAVINARSKA INSPEKCE

Vitejte!

5ZPl je organizacni sloZka statu, ktera je pfimo podfizend ministerstvu zemé&dé&lstvi_Je organem statniho dozoru zejména nad

zdravotni nezavadnosti, jakosti a fadnym oznacovanim potravin

Aktuality 05.12. 201

Potra'.rlnarska |nspekce nandlla stazem 1kazenych 1mrazenych kurecmh d|lu
Deoxymvalenol v '.resnych '.rlockach Nordwaldtaler

Uzavrem prUdE]n‘_.' ve \-’emrmmch k'.rull wskytu hludavcu

3 SZPI, Ustrednl |nspekm at,
. -SZPI kuntmlt}vala kvalltu salamu Wsucma
| -SZPI zakazala 1I»<azene masne '.ry.'n:rr:rk:'_.I
I Falsovane c:IzermI z F'r:rlska

I-{r:rntrr:rla kecupu pot'.rrdlla JE]ICh bezpecnust

* Dalsi aktuality...

Inspektoraty a jejich pusobnost

Zobrazit véechny inspektoraty '|

" Zobrazit jednotlivé podle mapy ]

Klepnutim do mapy zobrazite dany inspektorat:

prume pra'.rnlka

* Pokradovat...

Anketa

Podle ceho si vybirate
sekty k novorotnimu
piipitku?

Znacka (73)

Cena (17)

|

Na doporuceni znamych {10}

|

Hlasovalo: 100

* Vyhodnoceni anket
Nejctengjsi

» Certifikacni innost SZPI
» Vino

» Precitlivélost na potraviny



Statni veterinarni
—> krajské veterinarni spravy (dozorujici organy jako KHS)

Statni veterinarni sprava
Ceské republiky

Hlzwni stranka

Tizkove zpravy Ufedni deska Fontakhy

Zakladni informace w ;

Fohoda zvifat - welfare LPrah =0 Za rok 2008

---------------------------------- | Znictvi organizacnich sloze

Laboratorni diagnostika : Znictyi pris 'ch organizaci

.................................. ﬁ Organizacni schéma

Ticlrwd Tarauas
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| WYHLEDAVANI

Povinné zverejnénée Nabidka

Kontakt Vzdélavani Publikace / ! bidka Sluzby
Statistické informace zameéstnani
Home » O SZU » Poslani ustavu udaje

Poslani ustavu

Statni zdravotni ustav je pFispévkovou organizaci ministerstva zdravotnictvi. Jeho postaveni a ukoly jsou stanoveny
§ 86 zakona &. 258/2000 Sh.,o ochrané vefejného zdravi a o zmé&né nékterych souvisejicich zakoni, ve znéni
pozdéjdich predpisl, a opatfenim ministryné zdravotnictvi &j: 31334/2002 ze dne 17. 12. 2002. Statutarnim

pematazimuigiieznecnost organem Ustavu je feditel, kterého jmenuje a odvolava na navrh hlavniho hygienika Ceské republiky ministr
Aktuality zdravotnictvi. Sidlem Gstavu je Praha.
T SO V § 86 citovaného zakona se uvadi, Ze uUstav se zZfizuje k pfipravé podkladii pro narodni zdravotni politiku, pro
ochranu a podporu zdravi, k zajisténi metodické a referenéni €innosti na Useku ochrany verejného zdravi, k
Autorizace a kvalita sluzeb v ochrané ' i wzk ahii i J inek 2 avi_k ' J ike k kvali
verejného zdravi poskytovanych sluzeb k ochrané vefejného zdravi, k postgradualni vychové v lékaFskych oborech ochrany a
podpory zdravi a pro zdravotni vychovu obyvatelstva.
Véda a vyzkum s o . A A , . L .
Statni zdravotni Ustav je zdravotnické zafizeni a je opravnén zpracovavat za uéelem pfipravy podkladu pro tvorbu
Knihovna statni zdravotni politiky a sledovani dlouhodobych trendii vyskytu infekénich a jinych hromadné se vyskytujicich
S onemocnéni udaje o zdravi fyzickych osob v souvislosti s pfedchazenim vzniku a $ifeni infekénich onemocnéni,

ohroZeni nemoci z povolani a jinych poskozeni zdravi z prace, o expozici fyzickych osob Skodlivinam v pracovnim a
Zivotnim prostiedi a o epidemiologii drogovych zavislosti a pfedavat je organtim ochrany verejného zdravi.




Statni veterinarni ustav (prispévkova organizace MZe)

-,

SVU Praha

Statni veterinarni ustav Praha

b Home Stanoveni dibenzodioxini, furani Stanoveni hladiny protilatek proti viru Diagu
(PCDD/PCDF) vztekliny PrioS

b Diagnostika a planarnich kongenerd PCB metadou MNa zaklade rozhodnuti EU komise SCoFCAH ze HEjryE

9 HRGCIHRMS (wsokorozliSovaci hmotnostni dne 19.8.2005 je 5¥L) Praha opravnén k hehe

p Vyietieni potravin spektrometrie a plynové chromatografie) na wkondvani testace na pfitornnost protilatek proti

P Akreditace

p BSE

S Sz linky Uvodni stranka - Home

» Skolici stiedisko

P Aktuality

p Mapa

P Napiste

P Objednavky

Statni veterinarni ustav Praha (S0 Praha) je piispévkovou organizaci zfizenou
Ministerstvem zeméadalstvi CR.

Provadi:



Zdravotni ustavy (prispévkove organizace) — napt. www.zubrno.cz

FPoradny O nas Kontakty

MYSLITE NA SVE ZDRAVI ?
KOVAT

Oddéleni O&kovani a cestovni medjcin;y
Gorkého 6, Brno

Zdravotni sluzby Klinické sluzby Laboratorni sluzby

Ockovani a cestovni medicina Geneticka toxikologie Wzorkovani a semvis

Fyziologie a psychologie prace Bakteriologie Anorganické analyzy

O¢&kovani proti chiipce

9. fijna, 2011

Pracovniho |ékarstvi Biologcke analyzy MNastava vhodny cas na ockovani proti chiipce!

: T Uvédomte si, Ze nejde o rymu, ani o lehké

Provadime rozbor: = Vody pitné Hod Ll onemocnéni  dichacich cest ale o zdvainé
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= Vody dialyzagéni = Vibraci = Prachu oikovat.
= Vody odpadni = Osvétleni = Meionizu. zareni

ﬁ = Zemin = Hluku = Mikroklimatu

4 Kald, Odpadu

‘
Sedimentd Cékavini proti rakoving délofnibo Siplku
| !
i

Zdravotni rizika Diagnostika TBC Organicke analyzy

F

Patravin ;

Ekotoxikologické testy B A

Kontrola uéinnosti sterilizace <A

Rozbor pfedméti bézného uZivani

Rozbor d€innosti desinfekEnich |a

Analyza vyluht pficha. do styku s vodou 5.400 K&
Manitoring Zivotniho prostiedi e

4484833833838




GLP v biologi1 2 — zdravi ¢lovéka

* Pro kazdou kategorii, tj.:
— Potraviny, Pitnd voda, Rekreacni voda, Ovzdusi
— Zdravotni péce

jsou definovany ruzne a specifickeé pozadavky na kvalitu

o Chemické rozbory - limity pro vybrané toxické latky (ruzné druhy
potravin, riizné limity): toxické kovy — pr. Hg, toxiny plisni, persistentni
latky (polychlorované bifenyly, dioxiny), pesticidy, nepovolené ndhrazky

* Mikrobiologickd bezpecnost - kultivace nebo jiny prikaz patogent -
napr. metody molekuldrni biologie - Listerie)

» Specifické pozadavky (napr. prasnost — napr. limity pro PM10 = particulate
matter > 1 Omicrometru, hlucnost ...)

o Lékaiska vySetieni a analyzy - napr. priikaz rakovinnych biomarkerti,
biomarkery v tehotenstvi, pritomnost HIV ...




GLP v biologi1 2 — zdravi ¢lovéka

* Kdo sleduje (odpovida za) kvalitu:
(voda, potraviny...), ale 1 prodejci

— zdroje zneciSténi (prumysl, Cistirny odp. vod ...)

* Musi objednavat pozadovane rozbory:

— ZajiSténi rozboru = akreditované laboratore

— Vlastni laboratote pfimo u vyrobce
— Soukromé laboratore

— Statni zdravotni ustav, Zdravotni ustavy, Veterindrni ustavy ...

e Obcan, NGO a dalsi muze takeé pozadovat/objednat rozbory kvality



GLP v biologii 3
Vyuziti obratlovcu jako modelu v biologii



GLP v biologii 3 - MODELY v biologii

« Existuje mnoho pfistupu v biologii
(Ffada musi byt vyuzivana pri hodnoceni
,,bezpecnosti“* pro zdravi cloveka — viz predchozi
diskuze — leciva, bezpecnost chemickych latek ...)

* Biologické modely:
— Obratlovci
* In vivo (zvifata)
* ex vivo (organy zvirat)
* 1n vitro (bunky, bunécné linie)
— Bezobratli
— Rostliny

— Bakterie



Vyznam vyuziti zvirat (obratlovcu,
savcu / pokusnych zvirat)

Unikatni 3D prostoroveé usporadani

Fyziologické a Farmako(Toxo)kinetické procesy (podobng¢ s
Clovékem)

Lze pozorovat komplexni u€inky (podobne¢ s Clovékem)
Mnoho latek ma vice mechanismu toxického efektu

Z. téchto a dalSich duvodu - nutno provadét zkousky in vivo
— Uginnost 1é¢iv (v&. Vedlejsich udink)

— Bezpetnost kosmetickych piipravki ' LEGISLATIVA EU
— Toxicita chemickych latek pro ¢loveéka »REACH*



Uzivani pokusnych zvirat v EU (2008)

reporting Clenskych statu (viz take priloha)

TABLE 2: NUMBER OF ANIMALS USED IN EXPERIMENTS FOR SELECTED PURPOSES
Purpose versus species
21 22 23 24 235 26 27 23 29 210
Species Biological Fesearch and Production and Production and | Teoxicological and Diagnosis of Education Other Total
studies of a development of quality control of quality control other safety disease and fraimng
fundamenta | products and devices produets and of products and evaluations
1 nature for human medicine devices for human devices for (including safety
and dentistry and for medicine and veteTmnary evaluation of
veternary medicine dentistry medicine products and
(excluding devices for lnuman
toxicological and other medicine and
safety evaluations dentistry and for
counted in column 2.6) veterinary
medicine)
2a.  Miee 723.037 273.935 148.754 41.668 75.985 71.855 26.200 17.059 1.314.4593
1b.  Rats 74.830 130.415 51.412 10.468 53.312 1.605 16.248 2.506 380.853
e, Gunea-Pigs 936 G.002 16.870 3.700 6.623 18 516 1.105 35870
2.d.  Hamsters 2.036 2.822 16 1.331 40 52 295 469 7.061
2.e.  Other Rodents 3.497 3.534 ] 0 0 17 391 553 8.392
1E Rabbits 2.453 5.387 50.713 1.809 4.483 791 196 32106 97.938
lg.  Cats 79 547 39 10 k] 0 13 12 793
2h.  Dogs 193 1.003 0 939 1.835 185 161 30 4.450
2i Ferrets 42 0 0 2 0 0 1 10 55
1. Other Camivores 15 0 0 31 0 80 0 4 410
2k Horses, donkeys and cross 346 121 0 2 0 75 39 1 584
breds
2L Pigs 2.633 5918 29 447 352 692 2.079 210 12.381
lm.  Goats 225 271 11 2 4 10 2 3] 531
In.  Sheep 692 1.150 2151 116 3 167 216 143 4638
l.o.  Cattle 4.295 528 22 436 33 622 282 34 6.252
2p.  Prosimians 0 0 0 0 543 0 0 0 543
2g.  New World Monkeys 49 91 0 0 147 0 0 18 305
lr Old World Menkeys 43 91 0 0 1.168 2 10 101 1415
ls.  Apes ] 0 0 0 0 0 0 0 a
2t Other Mammals 495 G 4 0 0 0 7 29 541
Ju.  Quail ] 0 0 0 1.786 0 17 0 1.803
lv Other birds 7.095 20.863 a7 11.714 885 2.245 462 1.415 53.036
2w.  Reptiles 151 21 o 0 0 0 20 0 192
2x. Amphibians 9.477 234 0 0 4 0 1.064 38 10.815
ly. Fish 34.405 2.730 0 40 23.853 2421 3.57M1 478 G7.496
2z. TOTAL B867.074 515.072 270.328 72.995 171.254 16.646 51.890 56.323 2.021.732




mvf E(/ROEC’OR?X

2008 EU STATISTICS ON THE NUMBER
OF ANIMALS USED FOR TOXICOLOGICAL
AND SAFETY EVALUATION

Other uses

Food additives (human and animals)
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Vyuziti zvirat (=obratlovcu)
— zvlastni pripad (eticke aspekty...)

* Pravni ramec — nutnost regulace

— Z:akon na ochranu zvirat proti tyrani 246/1992

* Odpovédny urad
— Ministerstvo zemé&délstvi a jeho Ustfedni komise
pro ochranu zvirat



www.eAGRI.cz (dfive www.mze.cz)

Ufedni d

¢AGRI

Ochrana zvirat

b Aktuality v ochrang zvifat

» Ochrana zwifat obecné

b Oddéleni ochrany zwirat

v Ustfedni komise pro ochranu zvifat

b Ohce - nahrady, wwhlasky

P Yefejna wystoupeni a chowv zwirat

b Pokusna zwifata

» Pfeprava zwifat

b Druhy zvifat wwiadujici 2vl3Stni
pEci

b Kursy k ziskani odbornych
zplsobilosti

b Legislativa

b Publikace a dokumenty

b Formuldfe a podani

b Casto kladené otazky

E-podatelha

Ochrana zvirat

UZivatelske jmena: |

Ochrana zvirat

nEZwifata jsou stejné jako cElovék
Zivymi tvory, schopnymi na rizném
stupni pocitovat bolest a utrpeni, a
zasluhuji si proto pozornost, pééi a
ochranu ze strany Elovéka." Tak zni
preambule zakona €. 246/1992 Sb.,
na ochranu proti tyrani,
pravniho pfedpisu
tykajiciho se ochrany =zvifat, na
jeho? zakladé je postavena Einnost
viech orgdnii  ochrany
zvifat v Ceské republice. Témi jsou
pfedeviim Ministerstvo zeméd&alstvi, komise pro

zvirat
zakladniho

statnich

véetng Ustfedni
ochranu zvifat, a organy veterindrni spravy.

Zakon zakazuje twrani zwifat i wviechny formy propagace tyrani zwifat. Jeho
aéelem je chranit zwifata, je: jsou Ziwymi twvory schopnymi pocitovat bolest a
utrpeni, pfed tyranim, pofkozovanim jejich zdravi a jejich usmrcenim bez
divodu, pokud byly zplsabeny, byt i z nedbalosti, Slovékem,

Zakon stanovi, které Einnosti jsou povaZovany za tyrani zviFat, divady k
usmrceni zvifete, upravuje ochranu zvifat pfi usmrcovani, pouiZiti znecitlivéni,
ochranu zvifat pfi vefejném wystoupeni a povinnosti pofadateld té&chto akeol,
ochranu zvifat pfi pfepravé. Stanovi podminky, které je nutno dodriovat pfi

b o gy b ] Ry e iR = gt n s e o mpme e g b o o g g e e g e e e el o ag g =

English

FPodrobngé hledani »

Prihl

Witejte na internetowvém portale
Ministerstva zemédalstui e AGRI,
ktery nahradil internetove stranky
WL NEE L CE,

Mawvinky

yyjadieni k problematice
oznafovani pst Eipem podle
ohecné 2dvazné wyhldsky obhce a
kowlivy Eipowani na zdravotni staw
psa g (PDF, 150 KB)

Yyjadfeni k problematice zfizowvani
Otulkdl a tzy, depozit g (POF,
103 KB)

Mahrady
31.5.2010

Dalsi novinky >

kalendar
“ 4

listopad 2010



Vyuziti zvirat (=obratlovcu)
— zvlastni pripad (eticke aspekty...)

e Zakon 246/1992 a Vyhlaska 311/1997 definuji
— CO je zvife = jen OBRATLOVEC (krom¢ embryi a plodu)

* typy zvirat, laboratorni / pokusné ...

— KDO smi zvirata vyuzivat
« Vyzaduje se registrace UKOZ (MZe)
 Etické komise jednotlivych pracovist’

— JAK lze experimenty realizovat (dodrzovani pravidel GLP)
e Zduvodnéni vyuziti zvirat (musi byt schvaleno etickou komisi)

 projekt pokusu, protokol pokusu, evidence



Z.akon stanovi kdy 1ze pokusnych zvirat vyuzit

— vyroba, vyvoj, kontrola kvality, nezavadnosti a a€innosti
1éCiv, biopreparatll, potravin a event. jinych vyrobku

— studium nemoci, prevence, diagnostika, 1éCeni

— studium fyziologickych procesu

— ochrana zivotniho prostredi

— vyukana SS a VS

Z.:akon stanovi - kdy se zkousSeni vyzaduje

OCHRANA CLOVEKA a HOSP. ZVIRAT
potraviny, zemeédélske latky
kontrola lecCiv
vyroba leéciv - farmakologickée preklinické studie
farmakokinetika
nezadouci ucinky
toxicita (akutni, chronicka)
mutagenita, kancerogenita
reprodukcni toxicita




GLP 4
Bezpecnost chemickych latek - avod



Jsou nebezpelne/toxicke latky
regulovany ?

Do nedavna —povinnost prumyslu prokazovat
bezpecnost chemikalii velmi neprehledna
Rada riznych (¢asto protichtidnych) regulaci
Soucasnost
— EU = sjednoceni —
— USA, Japonsko, Canada atd. — podobny vyvo;j

Pro zviastni pripady stale existuji specificke
direktivy (napr. pesticidy ...)



REACH - REGULACE chem. latek v EU

« REACH = Registration, Evaluation and Authorisation of Chemicals

Information: available 5 required/needed
- collect all available information
= consider information needs

- identify information gaps

= generate new data‘propose testing
T

¥ L
Hazard Assessment (HA) l Exposure Assessment (EA)'#

Crocument in registratiur‘l 4 e
= sessment ace. to
Dossier' and 505 REACH Appendix |
only required f PET or

classified dangerous or

Risk Characterisation (RCF «~ . . pazed

: waiing DAppendic A0
EEE controlled?
\/ fteration
w 1 Farzubstances < 10 ¥a no CSR is required. The requiredfneeded
ES via esDs information is to be documented inthe regiih.atin:nn dossier only.




REACH - REGULACE chem. latek v EU

 Evropska unie - ECHA (European Chemical Agency)

http://echa.europa.eu/

GRECHA

HOME

SIEF

REACH 2013
REACH

DATA SHARING
ENFORCEMENT
CONSULTATIONS
ECHA CHEM
REACH-IT

CLP

GUIDANCE
LEGISLATION
HELP

SMES

NEWS AND EVENTS

ABOUT ECHA

European Chemicals Agency

REACH 2013 - Act Now for safe and competitive chemicals!

31 May 2013 is the deadline for industry to register all phase-in substances manufactured or imported in the EU above

100 tonnes a year under REACH.

Here you will find key information to support you in your preparations for the 2013 registration.

You will also find links to all the steps of the registration process: from the formation of the Substance Information

Exchange Fora (SIEFs) to data sharing, dossier preparation and online submission.

Timeline for successful submission

| = ==

What should | know?

= Contact | TN

English

ACT NOW!

REACH
2013 C%

Key deadline
31 May 2012

Late pre-registration deadline
prior to the 2013 registration
deadline, for first time
manufacturers and importers

Downstream users should notify
their uses to the suppliers at the
latest by this date

Final deadline
31 May 2013

Registration of phase-in



REACH - REGULACE chem. latek v EU

REACH comes into force

Start of the pre-registration phase

End of the pre-registration phase

Registration of:
2 1000 to/a
R50-53 2 100 tofa
CMRcat1,2=1 tofa

= 100 tofa

z 1to/a

Mew substances

[LECHA, Information on registred substances: http://apps.echa.europa.eu/registered/registered-sub.aspx


http://apps.echa.europa.eu/registered/registered-sub.aspx
http://apps.echa.europa.eu/registered/registered-sub.aspx
http://apps.echa.europa.eu/registered/registered-sub.aspx

REACH

Registration, Evaluation and Authorisation of Chemicals

Vsechny chemikalie vyrabéné nebo dovazené do EU
musi byt registrovany, zhodnoceny (testovany) a
autorizovany (naklady nese prumysl)

Hodnoceni rizik — cca 30000 chemikalii

— harmonogram dle duleZitosti (nejdiive HVP - High Volume
Production chemicals > 1000 t/rok, postupné ostatni

Hodnocen¢ parametry
— Fyz.chem. vlastnosti + degradabilita, persistence
— Toxicita pro ¢loveka

— Nebezpecnost pro prostiedi = ekotoxicita

Definovani latek s velkym vyzname,



REACH

* Annex XIV — latky s velkym vyznamem
(nebezpecnosti)

— SVHC = Substances of Very High Concern

» Toxicky pro reprodukci a/nebo Karcinogenni a/nebo
Mutagenni a/nebo PBT (Persistentni Bioakumulativni
Toxicky) a/nebo vPvB (velmi P velmi B)

» = potencialni zdkaz! Nesmi jit na trh a byt uzivany

1) Candidate list: cca 50 latek (2011) — musi byt zhodnoceny

http://echa.europa.eu/chem_data/authorisation process/candidate list
_table en.asp

2) ECHA doporucuje (,,recommendiation®) Evropské komisi zdkaz
vybranych latek



BRECHA

European Chemicals Agency

Recommendation of the European Chemicals Agency (ECHA)

of 1 June 2009

for the inclusion of substances in Annex XIV (the list of substances subject to
authorisation) of Regulation (EC) No 1907/2006

4)

ECHA has developed a paper presenting ECHA’s approach for prioritising,
pursuant to Article 58(3) of the REACH Regulation, substances for inclusion in
Annex XIV°. On the basis of this approach ECHA has prioritised the following
seven substances for inclusion in Annex XIV:

5-tert-butyl-2,4,6-trinitro-m-xylene (musk xylene)
4.4’-Diaminodiphenylmethane (MDA)

Alkanes, C10-13, chloro (Short Chain Chlorinated Paraffins - SCCPs)
Hexabromocyclododecane (HBCDD)

Bis(2-ethylhexyl) phthalate (DEHP)

Benzyl butyl phthalate (BBP)

Dibutyl phthalate (DBP)



REACH EU - predp. pocty testovanych chemikalii

Table 6. Estimated testing needs (%o of total number of substances)

Endpoint Minimum Average Maximum
0.3 Skin sensitisation 7486 10283 13728
(25.5) (35.1) {46.8)
5.2 Eve wrnitation (incl. in vive) 502 6910 8182
(20.1) {23.5) (27.9)
6.4.4 In vivo mutagenicity study 6580 6580 6580
(22.4) (22.4) (22.4)
7.1.2 Growth inhibition algae 2638 5277 11466
(9.0 (18.0) (30.1)
7.1.4 Active sludge respiration test 4616 4616 4616
(153.7) {15.7) (15.7)
7.1.1 Short-term Daplinia toxicity 2321 4006 8708
(7.9 (14.0) (30.0)
0.1 Skin irritation/corrosion (1ncl. in vive) 1974 3940 5817
{6.7) {(13.4) {19.9)
7.2.2.1 Hydrolysis 2691 3425 4518
(9.2) {(11.7) (15.4)
6.4.1 Gene mutation study in bacteria 875 2016 6424
(3.0 (0.0} (21.9)
6.4.2 Cytogenicity study in mammalian cells 873 2016 6424
(3.0 (0.0} (21.9)
5.7.2 Development toxicity study 2408 2803 3711
(8.2) (0.0} (12.6)
7.2.1.1 Ready biodegradability test 2624 5752
(8.9} (19.6)
6.7.3 Two-generation reproduction toxicity 3 2133 2699

(5.7 (7.3) (9.2)




REACH EU
predpokladane naklady na testovani

Table 8. Estimated testing costs for most costly endpoints (Million EURO)

Endpoint

AMinimum

Average

Maximum

6.7.2 Development toxicity study

396

476

611

6.7.3 Two-generation reproduction toxicity

203

376

475

6.4 4 In vive mutagenicity studv

129

129

129

6.6.2 Sub-chronic toxicity

76

111

210

6.6.3 Long-term repeated dose toxicity study
(incl. 6.9 Carcinogenicity study)

I

32

73

6.6.1 Short-term repeated dose toxicity study

13

44

189

6.4.2 Cyvtogenicity study in mammalian cells

16

52

116

6.3 Skin sensitisation

29

40

7.2.1.1 Ready biodegradability test

19

j2

54

7.3.2 Accumulation

14

28

7.1.2 Growth inhibition algae

13

26

6.7.1 Development toxicity screening

12

26

7.2.2.1 Hvdrolysis

16

21




GLP 4

BezpecCnost chemickych latek pro
Cloveka

toxicita, karcinogenita / lab. zvirata



Kter¢ latky jsou toxicke ?

« Kazda latka je toxicka, zalezi jen na DAVCE a
DOBE PODANI (exp021ce)

— Kratkodoba (akutni) expozice
-> akutni rychl¢ ucinky (smrt)
— Dlouhodoba (chronicka) expozice

VVVVVV

reprodukcni toxicita ...)

* Hodnoceni a srovnani toxicity:

— nej¢. LDS0 (letalni davka 50) — davka, ktera s nejvétsi
pravdépodobnosti zpusobi smrt 50% exponovanych jedinctu
(vyjadreni jako koncentrace — napt. mg/kg zivé vahy)

— dalsi parametry ,,bezpeCnosti* — napt. TDI —tolerovatelny
denni prijem (napf. mg/kg zive vahy/den)



AKUTNI TOXICITA
aplikace - potkan

- Pfesn¢ davkovani
- Sledovani letality
a akutnich projevu 24-48h

- Méng¢ relevantni expozice



DL, perorilné,
potkan

AKUTNI TOXICITA
peroralni podani — lab. zvife:potkan

charakteristika

Piriblizné
odpovidajici
smrielna da
pro ¢lovéeka

vka

porovnavaci latka,
DL, peroralné, potkan
= |

kramné jedovata

Spetka (cca 0,1g)

TEPP 1.2 mg/kg
fluoroctan sodny

1.5 muk::i‘

velmi jedovata

Cajova lzicka (4 ml)

KCN 15 mg/'kg
HeCl, 37 mg/kg

Jedovata

Polevkowva lzice
(30 %}

NaF 200 mg/kg
DDT 400 mg/kg
i ——

malo jedovata

Salek (250 g)

amylalkohol 1,0 g/'kg
ethylenglykol 6,1 o/kg

prakticky nejedovata

pullitr

aceton 9.8 o/'kg

ethanol 4.0 & kg

relativng neskodna

Litry nebo kg

glycerin 28,0 g/kg

Tab.é. 1:

“£d4M - Praha 1964

Pozn.

Rozdéleni toxickych latek podle akutni toxicity (Marhold: Prehled primyslove toxikologie,
TEPP je tetra ethylpyrofostat . (C,H, O), PO.OPO{0.CH,),




CHRONICKA TOXICITA

VysSetieni méné specifickych efektu pti dlouhodobém (opakovaném) podavani

Davky pro testovani se odvozuji z akutni toxicity
(nejvyssi koncentrace odpovidajici LD50, dale 10x a 50x nizsi)

De¢lka studie zavisi na ,,predpokladdanem* schématu podavani latky
pi. Lécivo

predpokladané podavani délka studie
« 1-2 d/wk 2 wks

e 1,2,3..7d 4 wks

* Opak 1-30d 4 months

* Opak>30d 6 months

Slozity design a fada pozadavku
— Zvirata (vice druhu, stari, pohlavi...), poCty ve skupiné
Vyhodnoceni - pitva (definované ukony), statistika ...

Ekonomicka naro¢nost , etické problemy ... GLP!



REPRODUKCNI TOXICITA

e Znstuyje se vliv na
— sexualni chovani zvirat
— prenatalni mortalitu
— fetdlni abnormality & poskozeni béhem Zivota

* Experimenty

— zmény fertility, vliv na F a M gamety (pomery narozenych
Fa M) toxicita pro embrya a fety, zmeny gravidity
ovliviiyjici fety, vliv na rust a vyvoj délohy a placenty,
porod, postnatalni vyvoj a laktacit matky, vliv na potomstvo
(schopnost uceni)

 Slozity design a naro¢n¢ vyhodnoceni
— viz chronicka toxicita



HODNOCENI KANCEROGENITY

Mutagenni a genotoxické latky — zpravidla povazovany za
karcinogenni
— Rakovina — velky problém pro zdpadni civilizaci
— Oproti jinym toxickym latkam - karcinogeny jsou povazovany za
,,oezprahov¢ pusobici
» Neexistuje bezpecna davka (i jedna molekula miize vyvolat efekt)

v ew/

Experimentalni prikaz karcinogenity — nejnaro¢néjsi studie
(celoZivotni expozice, stovky zvirat v experimentu ...)
— POZOR - ne vzdy vsak existuji korelace vysledku - zvite vs. Clovek (1)

Rada klasifikaénich schémat chemickych latek

— WHO (Svétova zdravotnicka organizace)
— TARC - Intern. Agency for Research of Cancer



http://www.iarc.fr

International Agency for Research on Cancer LS Rl

¢78% World Health

E‘:_;Lg Organization
-
. pE———

The International Agency for Research aon Cancer (1ARC) is part of the Waorld Health COrganization.

IARC's mission is to coordinate and conduct research on the causes of human cancer, the mechanisms o
carcinogenesis, and to develop scientfic strategies for cancer prevention and control. The Agency is involved in bot

epidemiological and laboratory research and disseminates scientific information through publications, meetings
courses, and fellowships.

FProstate cancer incidence and martality trends in 37 European countries: An overview
041172070 -

: Or Bray and colleagues publish today in the European Journal of Cancer a paper describing prostate cancer
EJC incidence and martality trends in Eurape.

F. Bray, J Lortet-Tieulent, J. Ferlay, D. Forman, & Auvinen
Frostate cancer incidence and mortality trends in 37 European countries: An overview
European Journal of Cancer

Global Cancer Yolume 45, Issue 17, Pages 3040-3052, Novernber 2010, dai-10.1016/4.ejea.2010.09.013
.

Frostate cancer has emerged as the most common cancer in men in Europe, with incidence increasing rapidly in many
European countries over the past two decades. In contrast, prostate cancer mortality has been decreasing in higherresource
countries within each region.

Read more |, Read article at the EJC website

GLOBOCAN 2008 is released and
is part of the CANCERMondial website




KLASIFIKACE IARC

Group 1: The agent (mixture) to humans.

Group 2
— Group 2A: The agent (mixture) is probably carcinogenic to humans.
— Group 2B: The agent (mixture) is possibly carcinogenic to humans.

Group 3: The agent (mixture or exposure circumstance) is not
classifiable as to its carcinogenicity to humans.

Group 4: The agent (mixture) is probably not carcinogenic to
humans.



Priklad
Karcinogenita cytostatickych (protinadorovych) lécCiv

Risk / Benefit analyza = vyuziti jako 1éCiva

Group 1 (Carcinogenic to humans) Group 2A (Probably carcinogenic)

Arsenic trioxide Azacitidine
Azothioprin BCNU

Chlorambucil CCNU
Chlomaphazine Chlorozolocin
Cyclophosphamide Cisplatin

Myleran Doxorubicin HCL
Melphalan N-Ethyl-N-Nitrosourea
Semustine Etopside

Tamoxifen Mechlorethamine HCL
Thiotepa N-Methyl-nitrosourea
Treosulfan Procarbazine HCL
Mustargen-Oncovin-Procarbazine-Pednisone (MOPP) Teniposide
Etopside-Cisplatin-Bleomycin (ECB)




GLP 5
BezpecCnost chemickych latek pro
prostiedi

= ekotoxikologie



Ekotoxikologie

V¢éda s fadou aplikaci, jejimz cilem | je racionalné chranit EKOSYSTEM,
populace a spoleCenstva organismu
(na rozdil o toxikologie — predmétem je ochrana jednoho druhu = clovek)

Ekosystém — slozita struktura a funkce bioty
Nutna je ochrana vSech stupniu (trofické Grovné)
— Producenti (fasy, rostliny ...)
— Konzumenti riznych tadi (bezobratli, obratlovci)
— Destruenti (mikroorganismy)

Nelze otestovat uCinky na vSechny druhy
— existuji ,,modely** = zastupci vyznamnych skupin (trofickych stupiiti)

Hodnoceni ekotoxicity — podobné principy jako toxikologie

— LC50 (letalni koncentrace 50), EC50 (efektivni koncentrace 50 — napt. reprodukéni
toxicita)

- NOEC — bezpecna hladina (,,no observed effect concentration®)



Rovnovaha ekosystému a
vyznam potravnich siti

i Y (omnivore)
y consumers consumers
(herbivore)

detritivores Kathy Sarns




Priklady modell hodnoceni — Ekotoxikologické biotesty

Rasové testy toxicity

v

Rasy
Selenastrum capricornutum

Scenendesmus subcapitatus
Sc. quadricauda
Chlorella vulgaris




l 4

Toxicita pro rostliny (terestricky ekosystém

- zastupci jednodéloznych i dvoudéloznych (uziva se vice druht)

14-d Shoot Length
IC50 =29.7T mg/g

r, . i‘///wﬁ\y\/ . l\&i & M

0 RS3 0RST 1 ] 10 20 A =]

Barley [var. Chapais)
exposed to Fraction 3
[Znd digtillation) in RS
(definitive test)
jmgig e AW




Priklady - Ekotoxikologické biotesty
Konzumenti — bezobratli — vodni prostredi

Daphnia magna

Artemia salina

Ceriodaphnia dubia
N
- s

Gammarus Chironomus riparius

s al

G o R
{ . I‘-'r. ::-“‘.' {‘.‘:. I;‘ .-.Iqlrw' o




Priklady - Ekotoxikologické biotesty

Zivorodka duhova (Pavi ocko), Poecilia reticulata Zebiicka - Danio rerio (syn. Brachydanio rerio)

-
u!l

@ John Rinne




Experimentalni usporadani
— testovani ekotoxicity ve vodnim prostredi




BAKTERIE — vyznamny model v
testovani

* Snadna kultivace, kratky generacni Cas, jednoduch¢ usporadani
(Jedina membrana), jednoduchy geneticky aparat

» Vyuzti pfi testovani ,,bezpeCnosti* latek (1 jinych vzorkl — extrakty
Z potravin ...)
— rychlé (skreeningove) testy akutni toxicity (MICROTOX)

— Testy na genotoxicitu - sledovani posSkozeni DNA: Amesuv test




TEST AKUTNI TOXICITY - MICROTOX
- morska luminiscencni bakteri Vibrio fisheri
- kratkodoba expozice testované latce (5-30 min)
- sledovani zmén pfirozené luminiscence — odpovida toxicité

- usporadani:
kyvety (zkumavky), stanoveni v luminometru




est na reverzni mutace se Salmonella himurium

- POvodni kmen neroste na zivhém médiu
- Latka vyvola (reverzni) mutaci -> bakterie rostou
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Jake testy se vyuzivaji? Navody?

Standardizace v biologickeém testovani



Standardni metody

V odborne literatuie - velk€é mnozstvi experimentalnich metod

Meéné metod je standardizovanych a validovanych:

STANDARDIZACE metod — vysledky akceptovatelné mezi staty —
snizovani nakladui / omezeni opakovanych hodnoceni

Prejimani standardizovanych metod do legislativ

— napt. CR — Vyhl. 433/2004 Sb.
— Metody testovani toxicity (vychazi z OECD guidelines — viz priklad: zakon
)

Standardizacni agentury:
OECD.org (! Velky vyznam — viz uvod do GLP/chemie)
ISO.org (Evropsky dopad)
ASTM.org (USA)




OECD GUIDELINES — Chemicals Testing
www.oecd.org

5 hlavnich sekci OECD GUIDELINES

— v ramci kazd¢ ,,standardizované postupy*

Section 1: Physical Chemical Properties

Section 2: Effects on Biotic Systems (16 postupu)

Section 3: Degradation and Accumulation (8 postupu)

Section 4: Health Effects (86 postupu)

Section 5: Special Activities


http://www.oecd.org/

http://www.oecd.org

Help/FAQ | MyYyDECD | Francais

More Search options

Environment
Directorate

* Chemicals Testing -
Guidelines

Matural Resource
Management

» Biosafety - BioTrack
» Climate Change

Chemicals Testing - Guidelines

About Publications & Documents Information by Country

The OECD Guidelines for the Testing of Chemicals are a collection of the most relevant
internationally agreed testing methods used by government, industry and independant
laboratories to assess the safety of chemical products,
o Work Plan for the Test Guidelines Programme (TGP July 2010
o Test Guidelines with components covered by Material Transfer Agreements
o Peer Reviews:
Endocrine Disrupters
Peer reviews of ecotoxicity and human health test methods
o Toxicogenomics
o OECD Harmonised Templates
o} SARs

What's new

» JECD Guidelines for the

» Draft Test Guidelines

» Questions 8 Answers

» Animal Welfare
» Other Publications /

» DECD Harmonised

» Contact Us
» Site Map

Testing of Chemicals

regarding the CECD
Test Guidelines
Programme (TGP}

Draft Publications

Templates

..and also
Guidance
Document 1




Priklady — OECD Guidelines — sekce ,,2* Effects on biotic systems
(2010 - celkem 33 navodii)

201 Alga, Growth Inhibition Test (Updated Guideline, adapted 7th June 1934)

202 Daphnia sp. Acute Immobilisation Test and Reproduction Test (Lpdated Guideline, adopted 4th Aqril
1984)

203 Fish, Acute Toxicity Test (Updated Guideline, adopted 17th July 199%)

204 Fish, Prolonged Toxicity Test: 14-Day Study (Crnginal Guideline, adopted dth April 1954)
205 Awian Dietary Toxicity Test (Crnginal Guideline, adopted 4th April 1954)

206 Avian Reproduction Test (Original Guideline, adopted dth Apnl 1934)

207 Earthworm, Acute Toxicity Tests (Original Guideline, adapted 4th April 1984)

208 Terrestrial Plants, Growth Test (Original Guideline, adopted 4th April 1954)

209 Activated Sludge, Respiration Inhibition Test {(Qriginal Guideline, adopted 4th April 1984)
210 Fizh, Early-Life Stage Toxicity Test (Original Guideline, adopted 17th July 1992)

211 Daphnia magna Reproduction Test (Original Guideline, adopted 215t September 1995)

212 Fish, Short-term Toxicity Test on Embryo and mac-Fry Stages (Onginal Guideline, adopted 215t
september 19598)




Ptiklady — OECD Guidelines — sekce ,,3

301 Feady Biodegradability

A: DOC Die-Away Test

B: CO2 Evolution Test

C: Modified MITI Test (1)

D: Closed Bottle Test

E: Modified OECD Screening Test

F: Manometric Respirometry Test (Updated guideline, adopted 17th July 1992)

302A Inherent Biodegradability: Madified SCAS Test (Original Guideline, adapted 12th May 1931)
3028 Inherent Biodegradability: Zahn-YWellens/EMPA Test (Updated Guideline, adopted 17th July 1992
302C Inherent Biodegradability: Modified MITI Test (I} (Orniginal Guideline, adopted 12th May 1931)

303 Simulation Test - Aerabic Sewage Treatment

303A Activated Sludge Units - 3036: Biofilms {Updated Guidelines, adopted 22nd danuary 20071

304A Inherent Biodegradability in Soil (Original Guideline, adopted 12th May 1931)

305 Bioconcentration: Flow-through Fish Test (Updated Guideline, adapted 14th June 1996)

306 Biodegradability in meawater (Original Guideline, adopted 17th July 19592)

307 Aerobic and Anaerobic Transformation in Soil (Onginal Guideline, adopted 24th April 2002

308 Aerobic and Anaerabic Transformation in Aguatic ediment Systems (Onginal Guideline, adopted 24t
April 2002




Ptiklady — OECD Guidelines — sekce ,,4°
— Toxicita pro Clovéka — celkem 86 postupt (priklady dole)

- Standardni postupy - akutni, chronickou, reprod. toxicita (viz dfive)

No. Title Original Adoption No. of Updates Most Recently
Updates Updated
401 Acute Oral Toxicity 12 May 1981 1 Date of Deletion: 20
December 2002

402 | Acute Dermal Toxicity 12 May 1981 1 24 February 1987

403 Acute Inhalation Toxicity 12 May 1981 1 7 September 2009

404 | Acute Dermal Irritation/Corrosion 12 May 1981 2 17 July 1992 24 April 2002

405 Acute Eye Irritation/Corrosion 12 May 1981 2 24 February 24 April 2002

1987

406 | Skin Sensitisation 12 May 1981 1 17 July 1992

407 | Repeated Dose 28-Day Oral 12 May 1981 2 27 July 1995 3 October 2008
Toxicity Study in Rodents

408 | Repeated Dose 90-Day Oral 12 May 1981 1 21 September 1998
Toxicity Study in Rodents

409 | Repeated Dose 90-Day Oral 12 May 1981 1 21 September 1998

Toxicity Study in Non-Rodents




Moznosti vyuziti ruznych modelu v biologii

— Obratlovci — tj. in vivo (cela zvirata)
« Rada etickych a praktickych (finanénich) limitaci
— Nahrada 1n vivo experimentu - koncept "3R"

» Reduction (Snizovani),

Refinement (Zmirfovani),

Replacement (Nahrazovani)

€x vivo (organy zvirat)

in vitro (bunky, bunécné linie, enzymy ...)

Vvhody alternativnich metod

— sniZovani poctl zvitat
— mechanistické metody (poznani biochemickych principti — napf.
"dioxinova" toxicita, ,,inhibice acetylcholinesterazy* u pesticidil)

— rychlejsi, levnéjsi, moZnost hodnoceni vice vzorku



Alternativni metody

 Mezinarodni agentury pro validaci alternativnich
postupu (cilem je ,,3R*)
— ICVAM (USA)

— EU: ecvam.jrc.it
« ECVAM (European Centre for Validation of Alternative Methods)
« Casopis ATLA (Alternatives to Laboratory Animals)

« Kompletni navody na validovan¢ postupy (tedy
overene), ktere splnuji 3R.
» Velka vétSina neni (bohuzel) uznana standardiza¢nimi

agenturami (OECD) a proto nejsou Casto uzivany v
praxi prumyslem



http://ecvam.jrc.ec.europa.eu/

Home |Search |Links|FAQs

F NS
European Bent fopthe alidation of Alternative Methods

o . - Submission of new News Events and Downloads and
About ECYAM Activities Validated Methods Publications Test Methods to ECVAM Meetings E-Learning

= Validated Methods

S -

Yalidated Methods >3

Mew Scientifically Yalidated Methods

ELISA test for batch potency testing of erysipelas vaccines
Date of the ESAC staternent; 28 June 2002
Links:

Embryonic stem cell test for embryotoxicity
Date of the ESAC staterment: 01 May 2002
s )

Micromass embryotoxicity assay
Date of the ESAC staternent; 01 May 2002
ks s

Whole rat embryo embryotoxicity assay
Date of the ESAC staternent; 01 May 2002
Links: s

CORROSITEX assay for skin corrosivity

Date of the ESAC staterment: 06 December 2000

Rermarks: The ESAC staternent is based on the outcome of the US NTP-MICEATM study,
Links: s

ELISA test for batch potency testing of tetanus vaccines for human use =
EURCPEAN COMMISSION

_1C1y MOREAN C
lh ]l' ﬁ;nﬁ:s:amh Centre




http://iccvam.niehs.nih.gov/

HICEATM-ICCVAM Home

About HICEATH

Meetings and
Workshop Schedule

Alternative Test Method
Evaluations

Hominations and
Submissions

Testing Regulations and
Guidelines

Search NICEATM-ICCVAM
Documents

Search Federal Register
Hotices

Search Agency
Guidelines/Regulations

Search Public Comments
Related Links
Contact NICEATM

Contact the Webmaster

National Toxicology Program

Department of Health and Human Services

Public Health Abhout the NTP Help

The NTP Interagency Center for the Evaluation of Alternative Toxicological Methods (NICEATM)
and the

Interagency Coordinating Committee on the Validation of Alternative Methods (ICCVAM)

Advancing Public Health and Animal Welfare

ICCVAM Workshop Series on
Best Practices for Reguiatory Safety Testing
Registration Now Open
Workshops are Open to the Pubiic - Mo Registration Fee

View NICEATM-ICCVAM news updates View NICEATIM-ICCVAM press refeases

ICCWVAM is an interagency committee of the ULS. Governmemt, with members representing 15 U.S, Federal regulatory and research agencies that use, generate, or disseminate
toxicological information used to determine the safety or potential adverse health effects of chemicals and products to which workers and consumers may be exposed.

® |CCVAM was formally established by law with signing of the ICCWAM Authorization Act of 2000, The committee was ariginally organized by MIEHS in 1987 in collabaration with the
other 14 Federal agencies,
m Read the ICCIAM Authorization Act of 2000 [PDF]
® |CCVAM coordinates interagency technical reviews of new and revised safety testing methods with regulatory applicability, including alternative test methods that may reduce,
refine, or replace the use of animals in order to advance animal welfare while ensuring hurman health and safety.
e |[CCVAM also coordinates cross-agency issues relating to development, validation, acceptance, and national and international harmaonization of new, maodified, and alternative
toxicological test methods.

Since 1998, I[CCVAM has contributed to the national and international regulatory acceptance of 33 alternative safety-testing methods, including 18 that do not use live animals.
View summary of regulatory acceptance of afternative toxicofogical methods
NICEATM administers ICCVAM and provides scientific and operational support for ICCWAM-related activities.

® MNICEATM works closelywith ICCWAM to carry out test method evaluations, organize peer reviews and workshops, and communicate with ICCYAM stakeholders.
o NICEATM alzo conducts independent validation studies for new proposed safety testing methods to characterize their usefulness and limitations for regulatory applications.



Seriozni projekty podpory alternativnich metod
TOXIKOLOGIE - http://alttox.org

a
L

o ;-Eh. l:TO X .ORG

‘ Search ‘m

sSitemap [ Contact Us

Non-animal Methods for Toxicity Testing

Toxicity Testing
Resource Center

Home About AltTox Enter Forum Toxicity Testing Resource Center

Home = Toxicity Testing Resource Center

Toxicity Testing Resource Center

Last Updated: December 6, 2007 Print Email
The Toxicity Testing Resource Center (TTRC) contains the informational content of AliTox. This
section provides comprehensive information on non-animal methods of toxicity testing not easily
found anywhere else on the Web. You will find concisely summarized information relevant to all
aspects of advancing in vitro and in silico methods for toxicity testing. Additionally, many topics in
the TTRC contain invited commentaries on The Way Forward.

Toxicity Testing Overview

Toxicity Endpoints & Tests

Emerging Technologies & Approaches

Existing Alternatives

United States: Programs & Policies

European Union: Programs & Policies

Japan: Programs & Policies

International- Programs & Policies

Validation. Regulatory Accepiance. & International Harmonization
o Table of Validated and Accepied Alternative Methods

Qverarching Challenges & Opporiunities

The Way Forward

Informational Resources




Seriozni projekty podpory alternativnich metod
EKOTOXIKOLOGIE - http://www.euroecotox.eu

H yj.E WOECOTDX

. European Network for Alternative

> Testing Strategies in Ecotoxicolog ' b J:

HOMEN RESOURCE CENTER g CONTACT THE NETWORK § NEWS § Sitemap ,

* ABOUT EUROECOTOX

MEMBERS OF THE
NETWORK

HOW TO JOIN THE
NETWORK

CONTACT THE
MNETWORK

Consortium Area

ALTERNATIVE
ECOTOXICITY
METHODS

RESOURCE CENTRE
DISCUSSION FORUMS
NEWS

Download FlyeriPress
Releases |
Newsletters

Sitemap

EUROECOTOX is

WELCOME TO EUROECOTOX

EUROQECOTOX is an European Metwork, funded by the Seventh Framework Programme (FPT) of the European
Commission, Environment Programme.

The main objectives of the EUROECOTOX Metwork are:

» To contribute to the advancement of alternative methods of ecotoxicity testing in Europe.
To promote the validation and regulatory acceptance of new alternative ecotoxicity methods.
To facilitate the networking of research groups working in the field of alternative ecotoxicology.

To provide a gathering point for all stakeholders involved in the development, validation, regulatory acceptance and final use
of alternative ecotoxicity testing strategies.

To act as the one voice for alternative ecotoxicity testing in Europe.

Altegnative Thinking to Achieve Validation
of New Regulatory Tests and
the 3Rs Goals in Ecotoxicology

Search all sites

Recent
Announcements

6th SETAC World
Congress The 6th
SETAC World Congress
' SETAC Europe 22nd
Annual Meeting will be
held atthe Estrel hotel in
Berlin from 20-24 May
2012, with the

theme Securing a
sustainable ...

Posted 11 Nov 2011 04:38
by Mauricio Garcia-Franco

[ B New

Publication from on
AXLR8.eu The
coordination

action AXLRS, funded by

-




Seriozni projekty podpory alternativnich metod
EKOTOXIKOLOGIE — databaze testu
http://projects.cba.muni.cz/euroecotox/

Introduction

EUROECOTOX is a European Metwork established to promote the integration of European activities on the refinement, reduction and replacement of animal experiments in
ecotoxicology.

The intent of EURDECOTOX database of bioassays is to assist in identifying alternative methods helpful in supporting the development, testing, application, and validation of
alternatives to the use of animals in ecotoxicology testing.

The following three interlinked sub-databases are covered:

Alternative assays ("3Rs" of alternatives) include only those methods which meet at least one of the 3R (refine, reduce, and replace) criteria. There is a link to a standard assay
counterpart. Moreover, the state of development and the scientific or official acceptance of alternative methods is assessed and documented. To this end, a distinction is made
between the criteria "experimental’, "prevalidation”, "ongoing validation”, "validated” and "regulatory test".

Standard assays include standardised animal tests for ecotoxicity testing. There is a link to an alternative assay counterpart.

Contacts include researchers who are working with the alternative assays.

Ressarch Centre for Toxic Compounds in the Emvironment

©) = EUROEC’OJ'DX

Czech Republic
W Fecetoe. muni. cz

European Network for Alternative
=% Teating Strategies in Ecotoxicology




Alternativy 1: 1n vitro techniky
(bunécne kultury, tkanove explantaty)




Pt: ECVAM - validovana 1n vitro technika hodnoceni embryotoxicity

EMERYONIC STEM CELL TEST (EST)
The embryotoxic potential of chemicals is determined by the evaluation of the inhibition of differentiation of
embryonic stem cells (ES) and the inhibition of growth of ES and 3T3 cells.

Objectives and Application

TYPE OF TESTING . screening, reducing and refining  Step Pfﬂgare 2 Eﬂmemlr&hﬂﬂ fm&eEﬂSftESificth%callﬂnl peoay
LEVEL OF ASSESSMENT  * taxic potential, toxic potency mecium (Stest solution) with B3 cells (3.75 x 107/
FURFOSE OF TESTING - classification and labelling, ranking

The Embryonic Stem cells Test (EST) has been proposed as a screer RpEt w Efgpizfgap&;e;t;ﬁ?m
assay for potentially embryotoxic substances and for their classificatio
into three different classes of In vivo embryotoxicity (sfrong, weak and

gmbnsotoxic) (Genschow gf af., 2002 Spielmann ef &/, 1997

Cell culiure in "hanging drops”
The positive outcome of the recent ECYAM validation study confirmec Eﬁ;{fﬁﬁ*ﬁﬁgfﬁ:gﬁ:ﬂdﬁ;‘ﬂfm cherical,
possibility for the use of the test within the context of OECD test guidel Tacubate (37 *C15% 502 /2 claps)
414, and Annex ', part B of the EU-Dangerous Substance Directive, f
reducing andfor refining the use of animal procedures (Anon. 1998a al Ind uction of ES cell aggregaies
20023,
According to the study outcome, the Management Team concluded th:
rather than representing a complete replacement, the test should be ws

in the context of testing strategies (Genschow et af, 2002). Step 2 Prepare the same test solution as &

| Fouill oyl

b i g | +
& @@ @ @ @ 5 5 @@ F) "hanzing drops" from 1 petd dish"

Cell cubiure in suspension culiure
[use one pet dish per comcertration of test chenncal ;
unteated contiol = assay medmm)

Tacubate (37 *C5% C'Cy 72 days)

Differentiation in “emhryoid hodies" (EBs)




Alternativy 2: embryonalni testy
 Priklady
— CHEST Chick Embryotoxicity Screening Test

— FETAX Frog Embryo Teratogenesis Assay
Xenopus (validovana alternativa testu teratogenity)

- ZFET Zebrafish Embryo Toxicity Test
(validace dle ISO)



CHEST test

. , 4, cleft beak (armow) in the chicken embrng
- Injekce testované latky after P'S 3 treatment (day 4) on day 9
do vyvijejiciho se vajicka

— Hodnoceni malformaci




FETAX test

- Hormonalni stimulace zab X. laevis
- vajicka

- Expozice oplozenych vajicek

- 96 hodin kompletni vyvoj embrya

Priklad — vliv herbicidu — paraquat
Kontrolni embryo Malformace patete




ZFET

- Zebricka, zebrafish (Danio rerio)
-Obecné velmi vyznamny modelovy biologicky organismus (!)

- Indukce pafeni rozsvicenim (fotoperioda)

- Experimenty s vajicky az embryi - vyhodnoceni kuleni, pfezivani, malformaci
- do 4 dnli: ryby se vyzZivuji z vajeéneho vaku




Alternativy 3: modely QSAR

Vyuziti informaci o biologické aktivité (toxicit¢) u existujicich latek = predikce
pro neprostudované chemikalie

Mnoho rtuznych pristupu (matematicke, statisticke ...)
Ptiklad: OECD QSAR Toolbox www.gsartoolbox.org

- Chemical 1 | Chemical 2 | Chemical3 | Chemical 4
.r"’rr’ ‘-HH
o .

Endpoint 2

Interpolation

Endpoint 2

Extrapolation

. reliable data point {'"'J missing data point




Problematika regulace
Geneticky Modifikovanych
Organismu (GMO)



GMO v CR

» Zékon 153/2000
- Vyhlasky 372, 373, 374/2000 MZP

e Definice:

— Organismus

 biologicka jednotka (bunécna nebo nebunécna) schopna
rozmnozovani nebo pienosu dédi¢. materialu véetné virt

- GMO

 organismus (kromé ¢lovéka) zméneény gen. modifikaci



Geneticka modifikace - zakon

* Co je Geneticka modifikace: ?

— rekombinantni techniky vytvarejici nové kombinace DNA -
, plazmidu, vektoru ...

— techniky zavadéjici déd. material pripraveny mimo organismus do
organismu (mikroinjekce, mikroenkapsulace ...)

— techniky bunécné fuze, hybridizace bunck (!produkce monoklonalnich
protilatek)

« Co Geneticka modifikace?
— oplozeni in vitro
— bakterialni konjugace a vSechny podobné pfirozené procesy
— 1indukce polyploidie a haploidie
— mutageneze
— ktiZeni



ProcC regulovat GMO ?

* Predbézna opatrnost
— stale malo prostudovano
— nezname mozné dusledky vnasSeni do prostiedi,
napriklad:
« pfim¢ nebo neprime Skodlivé pusobeni na ¢loveka,
zvirata, rostliny
» onemocnéni (GM bakterie)

» alergizace, toxicita
 vliv na dynamiku populaci a genetickou rozmanitost
e omezeni moznosti 1ECby (rezistence vuci ATB)

 uCinky na biogeochemické procesy (fixace dusiku,
kolobéh uhliku ...)



Priklad

— GM kukurice s geny pro ,,Bt* toxin z Bacillus thuringiensis
- Toxiny plisobi proti Skiidctim

(? Pusobeni toxinu z opadanych listii na biotu v ptidé/vodg)
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Bt gene is

transferred from European comn borer

the Bacillus into ' feeds on the corn

carn plant and ingests the
protein encoded by
the Bt gene

The Bt protein
penatrates and
collapses the
cells lining the
gut and the
insect dies




Regulace GMO v CR

e Hlavni organ: Ministerstvo ZP, které registruje:
— seznamy uzivatelu (pravnické osoby)
— seznamy GMO

 pro uzavien¢ nakladani
 pro vnaseni do prostiedi (experimentalni hodnoceni v prostiedi)

 pro vnaSeni do obéhu (povoleno pro obchodovani)

* Dalsi organy

— CIZP, celni organy, organy veterinarni spravy, UKZUZ,
SZU, USKVBL, CZPI



Povinnosti uzivatele GMO

 REGISTRACE
— Slozita forma zadosti - fada pozadavku (p7. presna
definice genetickeé zmény pro ucely identifikace...)

— Povétené osoby (vzdélani, praxe ...)
— Odborny poradce

* Pfed zapisem do seznamu je nutn¢ provedeni
analyzy rizika a kategorizace konkrétniho
GMO - popis ndlezitosti je ve vyhldsce




Analyza rizika GMO - 4 kategorie

* Po provedeni analyzy rizika se GMO zaradi do kategorie:
— A - bez rizika nebo s min. rizikem Skodlivého ptuisobeni
— B - niziko, kter¢ muze byt odstranéno obecné znamymi opatifenimi
— C - niziko, kter¢ muze byt odstranéno jen zvlaStnimi naronymi zasahy

— D - riziko, které zanechava trval¢ nasledky a nemuze byt zcela
odstranéno

* Podle kategorie rizika je nutno zabezpecit provoz zarizeni
— vybaveni
— provozni 7ad (rezim SLP)

« 1identifikace, osoby, seznam a popis pracovnich postupi, vycet GMO a
jejich pocet, zasady vedeni evidence o provadéni sanitace, hygiena, vedeni
dokumentace ...

 opatteni pro piipad havarie - specialni havarijni plan




Nakladani s GMO - dukladna
dokumentace (SLP rezim

PLAN ETAPY

— ucel, udaje o organismu, osoby, specifikace materidlu, postupy
nakladani, likvidace, odpady

— schvaleni odbornym poradcem

Provozni denik (kazdy zapis s podpisem)
— plan etapy, prubé¢h etapy
— primarni udaje (!)

— zapisy o kontrolach

ZavereCna zprava etapy

Pribézna archivace a reporting -> MZP



