Biosafety protects people from germs -
biosecurity protects germs from people.
Biyoemniyet, insanlari mikroplardan korur;
biyoglvenlik, mikroplari insanlardan korur.

Biosafety - Biyoemniyet (ilke, teknoloji, uygulama)
Biosecurity - Biyogtivenlik (koruma, kontrol ve hesap verilebilirlik)

Prof.Dr.Tuba ¢igdem Oguzoglu, Ankara Univ. Veteriner Fak. Viroloji ABD



m Biyogiivenlik enfeksiyoz mikroorganizmalarin ve
tehlikel1 materyallerin giivenli olarak smirlanmasi
ve 1dare edilmesini ifade eden bir disiplindir

m DSO Laboratuvar Biyoguvenlik Kilavuzu
biyogiivenligi “Istenmeyen patojen ve toksinlere
maruziyet veya bunlarin sa¢ilimini onlemek tlizere
belirlenen sinirlayict kurallar, teknolojiler ve
uygulamalar” olarak tanimlar



m Biyoemniyet terimi daha karisiktir ve kullanildigi
yere gore farkli anlamlarda olabilmektedir.

m BWC (Biological Weapon Convention) ye gore
patojen mikroorganizmalar, toksinler ve iliskili
kaynaklarin gitivenligini saglayacak ve hafife
alinmasini onleyecek mekanizmalar1 tanimlar.



Biyoemniyet ve BiyoglUvenlik

m 2003 BWC toplantisinda bir katilimcinin
Ozetledigi g1b1 biyoglivenlik insanlari
mikroorganizmalardan koruma, biyoemniyet ise
mikroorganizmalar1 insanlardan koruma amacini
tasir.

m Sonu¢ olarak biyogivenlik ve biyoemniyet
konseptler1 farklidir. Bunlari uygulamak i¢in
genelde metotlar bazen ¢elisebilmektedirler.



Laboratuvar Kaynakli Enfeksiyonlar

* Pike ve Sulkin'in yayinini takip eden 20 yil boyunca Harding ve
Byers tarafindan diinya ¢apinda yapilan bir literatir taramasinda
22 oliimle sonuglanan 1267 vaka bulunmustur.

* Pike ve Sulkin tarafindan ortak yapilan 4 ¢alismada 1930 ile 1978
tarihleri arasinda meydana gelen 4079 LKE tanimlanmis ve
bunlarda toplam 168 6liim oldugu belirtilmistir.

M. tuberculosis, C. burnettii, Hantavirus, Arboviruslar, HBV,
Brucella sp, Salmonella sp, Shigella sp, Hepatit C virus,
Cryptosporidium sp

* 663 vakanin da subklinik enfeksiyon oldugunu belirlemiglerdir



» Max Containment
- "Exotic,” High-Risk

- No Containment

- Defined organisms

Description - Unlikely to cause

disease

Sample
Organisms

E.Coli

Agents that present
minimal potential
hazard to personnel

Pathogen & the environment.

Type

Autoclave None

Requirements

- Containment
- Moderate Risk

- Disease of varying
severity

Influenza, HIV,
Lyme Disease

Agents associated
with human disease
& pose moderate
hazards to personnel
& the environment.

None

» High Containment

- Aerosol
Transmission

- Serious/Potentially
lethal disease

Tuberculosis

Indigenous or exotic
agents, agents that
present a potential
for aerosol trans-
mission, & agents
causing serious or
potentially lethal
disease.

Pass-thru autoclave
with Bioseal required
in laboratory room,

Agents

+ Life-threatening
disease

Ebola Virus

Dangerous & exotic
agents that pose a
high risk of aerosol-
transmitted lab-
oratory infections
& life-threatening
disease.

Pass-thru autoclave
with Bioseal required
in laboratory room,



RISK GRUBU | REKOMBINANT DNA | DSO LABORATUVAR
SIINIFI MOLEKULUNE GORE NIH | BIYOGUVENLIK KILAVUZU
KRITERLERI
Risk Grup 1 Saghkl: eriskin birevlerde hastalik Iinsan veva haywvanlarda hastalik
yapmayan ajanlar olusturmasa muhtemel olmawan
mikroorganizma ( Bircy vewa

toplum icin risk tasimavan vewva az

risk tasiyvan)

Risk Grup 2

Iinsanlarda hastalik wapan fakat cok
sevrek olarak ciddi tablolar waratan
wve siklikla tedawvi edici va da onlewvici

uvgulamalarin bulundugu ajanlar

Iinsan wvewva hayvanlarda hastalik

olusturabilen fakat laboratuvar
calilsanlari. toplum. haywvan
varlig: ve gevre icin ciddi tehlike

olusturmavan ajanlar. Laboratuwvar

kaynalkh maruzivet ciddi
enfeksivon olusturabilir fakat
tedawvi bulunmalktadar e
enfeksivonun wawilitmi simarlidar.

(bireyw igcin orta risk toplum igin
diusik risk tasiyvan)

Risk Grup 3 insanlarda ciddi Vewa Sluamecial insan WVewa hasvanda ciddi
hastali&ga neden olan wve terapotik hastalifa neden olan fakat bir
veyva Onlewvici uyvgulamalarim belki | birevden digerine normal olarak
bulunabilecegi ajanlar (birewvde bulasamaywan patojenler. Etkili

wviiksek risk olan fakat toplum igcin

diisiik risk ar=z edenler)

tedavi wve Onlewvici uvgulamalar
mevwcuttur. (birewy icin wviilksek risk.

toplum icin duasiik risk tasivan)

Risk Grup 4

Ciddi wvewa Oolumciil hastalhiga neden
olmasi1 muhtemel olan ve tedawvi edici
veyva Onlewvici uvgulamalarin genelde
olmadigir ajanlar ( wiksek birewvsel
risk wve wiiksek toplumsal risk ar=
edenler)

Insan vewa hasyvanda ciddi
hastalik olusturan we direk wvewva
indirek wolla bir birevden digerine
bulasan patojenler. Etkin tedawi
vena koruyucu uyvgulamalar
genelde mewvcut degil. (birewy we
toplum icin viitksek risk tasivan)




3. BASIC LABORATORIES — BIOSAFETY LEVELS 1 AND 2

Biyoguvenlik Duzeyi 1
Calisma Kosullar

Kolay temizlenebilir yizeyli bankolar

Ozel cihaz ve ekipman genellikle gerekmez
Hasere ve kemirgenlere karsi onlem
Personele calisma sartlari ile ilgili egitim

Sorumlu bir klinik laboratuvar uzmani

Figure 2. A typical Biosafety Level 1 laboratory

(graphics kindly provided by CUHZ2A, Princeton, NJ, USA)
WHO, Manual




WHO, Manual

Figure 3. A typical Biosafety Level 2 laboratory
(graphics kindly provided by CUH2A, Princeton, NJ, USA). Procedures likely to generate
aerosols are performed within a biological safety cabinet. Doors are kept closed and
are posted with appropriate hazard signs. Potentially contaminated wastes are separated
from the general waste stream.
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Biyoguvenlik Duzeyi 2

Biyoguvenlik Duzeyi 1’ e ilaveten:

Lab. pencerelerine sineklik

Laboratuvar diger birimlerden ayri olmali
Lab. girisine biyoglvenlik isareti

HEPA filtre iceren Sinif 1 veya 2 Biyoguvenlik
kabini

Koruyucu ekipman olarak onlik ve eldiven
kullaniimali




WHO, Manual

Figure 4. A typical Biosafety Level 3 laboratory
(graphics kindly provided by CUHZ2A, Princeton, NJ, USA). The laboratory is separated
from general traffic flow and accessed through an anteroom (double door entry or
basic laboratory — Biosafety Level 2) or an airlock. An autoclave is available within the
facility for decontamination of wastes prior to disposal. A sink with hands-free operation
is available. Inward directional airflow is established and all work with infectious
materials is conducted within a bioloaical safetv cabinet.

Biyoguvenlik Duzeyi 3

Biyoguivenlik Dlzeyi 2’ ye ilaveten

Personele, kontamine materyalle calisma,
koruyucu ekipman kullanimi, atik yonetimi ve
acil eylem plani egitimi

Standart calisma prosedurleri kolay ulasilabilir
olmall

HEPA filtre iceren sinif 2 Biyoguvenlik kabini

Tum islemler kabin icerisinde kisisel koruyucu
ekipman kullanilarak yapilmali




The air from the cabinet is exhausted through a HEPA filter: (a) into the laboratory

—G
!
B (g S} D
A - F}
. =
room air .
|:| potentially contaminated air %ﬂ
(] HePA-filtered air E
side view

Figure 6. Schematic diagram of a Class | biological safety cabinet.
A, front opening; B, sash; C, exhaust HEPA filter; D, exhaust plenum.

WHO, Manual



e L assa Fever Virus

* Ebola Hemmorrhagic Fever Virus
. * Marburg Virus
~* Herpes B Virus

Biyoglivenlik Seviye 1 (BGS-1), "Temel Laboratuvarlar",
Biyoglivenlik Seviye 2 (BGS-2) "Temel Laboratuvarlar”,
Biyogulivenlik Seviye 3 (BGS-3) "Tecrit Laboratuvar!”,
Biyoglivenlik Seviye 4 (BGS-4) "Maksimum Tecrit Laboratuvar”




Biyoglivenlik Dlzeyi 4

Bio &ﬁ% o CAUTION
SaféJtLy l “‘

L]

Biyoguvenlik Dizeyi 3’ e ilaveten

L]

Sadece BGD 4 Lab. personeli girebilir

L]

imiinyetmezlik, hamile ve cocuk giremez

L]

Lab. giris cikis ve calisma kayit defteri

RADIOACTIVE
MATERIAL
Biyoglivenlik Duzeyi 4 Biyogiivenlik Diizeyi 4
* Kapilarda biyogivenlik isareti yanisira * Calisanlardan ise baslarken serum alinir ve
* Calisilan mikroorganizma adi, lab. sorumlusu saklanir
adi yazilir .

Biyoguvenlik kilavuzu olusturulur
* Calisanlar BGD 4 lab. calisma kosullari icin

egitilir

.

Lab. a girerken 6zel kiyafet giyilir

L

Kiyafet icerisinde hava almayi saglayan pozitif

* Cal lar; lab. d lisil lisilabilecek
Gahsanlar; lab. da caligilan veya caligilabilece basingli havalandirma aparati takilir

mikroorganizmalara karsi asilanir



Biyogiivenlik Duizeyi 4 Biyoguvenlik Duzeyi 4

<N
‘ .. High Risk Microbes

BSL-1 " LowRisk
Microbes




* Biyogluvenlik en genel anlamiyla, modern biyoteknolojinin insan sag-
181 ve cevreye zarar vermeden uygulanmasini saglamak icin alinmasi
gereken politik ve islevsel onlemlerin timu olarak tanimlanabilir.

Mikrobiyoloji Laboratuvarinda Calisma
Sartlari

* Laboratuvara giris kisithdir
* Laboratuvara girerken ve ¢ikarken el yikanir
* Yemek, icmek, sigara kullanmak yasaktir

* Kontakt lens kullanimi 6nerilmez;
kullanilacaksa maske veya koruyucu gozliuk

* Laboratuvar alanina yiyecek icecek alinmaz

* Agizla pipetleme yapilmaz, otomatik pipetor /
puar



Dezenfeksiyon ve Sterilizasyon

* Antimicrobial — An agent that kills microorganisms or suppresses their growth and multiplication.

* Antiseptic — A substance that inhibits the growth and development of microorganisms without
necessarily killing them. Antiseptics are usually applied to body surfaces.

* Biocide — A general term for any agent that kills organisms.
* Chemical germicide — A chemical or a mixture of chemicals used to kill microorganisms.

* Decontamination — Any process for removing and/or kiI-IinF microorganisms. The same term is
also used for removing or neutralizing hazardous chemicals and radioactive materials.

* Disinfectant — A chemical or mixture of chemicals used to kill microorganisms, but not necessarily
spores. Disinfectants are usually applied to inanimate surfaces or objects.

* Disinfection — A physical or chemical means of killing microorganisms, but not necessarily spores.
* Microbicide — A chemical or mixture of chemicals that kills microorganisms. The term is often

”n u

used in place of “biocide”, “chemical germicide” or “antimicrobial”.
» Sporocide — A chemical or mixture of chemicals used to kill microorganisms and spores.
* Sterilization — A process that kills and/or removes all classes of microorganisms and spores.



Bazi Deterjan ve Dezenfektanlarin Aktivite Spekturumu

Myco

BG+ | BG- B Spores | Yeast | Virus | Prions
Alcohol 70° ++ ++ ++ + + 0
Aldehydes +++ +++ ++ +++ ++ 0
Ammonium IV +++ + 0 + 0
Anilides + 0 NP NP NP 0
Chlorhexidine +++ ++ o) 0 + 0
Cl compounds +++ +++ ++ ++ ++ ++ + (@
lodine (+ der.) +++ +++ ++ ++ ++ ++ 0
Hg compounds ++ ++ 0 0 + Oou+ 0
Phenols : Variable activity depending on components ®)
Hexachlorophene | +++ + 0 0 + 0 0

(@ Bleach (6%) during 60 min at 20°C ; ® discussion on efficacy of phenol on prions




Dezenfeksiyon (Camasir Suyu)

Work areas

-disinfect with 0.5% bleach after
every procedure

Contaminated supplies

-soak with 0.5 % household
bleach for 30 minutes

-wash in soapy water
-sterilize as necessary

Photo: WHO



Enfeksiyoz Orneklerin Tasinmasi ve Laboratuvara Materyal Génderiminde Dikkat Edilmesi Gerekenler

Key principles: dangerous goods

* Infectious substances, Category B

* International Air Transportation Association (IATA) Packing Instruction 650,
“Diagnostic specimens” (UN 3373)

e Use UN 3373 label
Do not use biohazard label

* Infectious substances, Category A

* |ATA Packing Instruction 602, “Infectious substances”
(UN 2814 or UN 2900)

e Use biohazard label



Infectious substances

included in t
* Highly pat

* Indicative

ne category A

nogenic micro-organisms

ist available

 Haemorrhagic fever agents
* Variola virus

e Other pathogens dangerous only in culture
(of concern to laboratory staff only)



Primary receptacle

/ (leakproof or siftproof)
Waterproof

Cap
\ — Rack-type holder

/ (styrofoam, sponge)

Absorbent
packing
materal Itemized list

of contents

(specimen record)
Secondary Rigid outer
packaging P packaging
(leakproof or
siftproof)

\

Proper shipping
name

| Pack  Category B, “650
package”
UN 3373

\ No biohazard label

To/From labels




Primary receptacle

(test tube) Absorbent material

Specimen record (includes
itemized list of contents)

Secondary

packaging \
(watertight)

Outer
/\ uu packaging
Package
\ . .
/\ FROM: Stippeg, Orientation
INFECTIOUS SUBSTANGE Label
--------------------- AFFECTING HUMANS I / (not mandatory
— T UN2814 Net. Qty, 10 ), when primary
T0: coNsicnes; receptacle does
not exceed 50mL)
777777777777777777777 W ‘::/ Infectioys \
— N,
TEE'(" JORN DOXESXZN N\ Health authryy °/’
« » — UN specification marking
Category A “602 package

Labels: UN 2814 UN 2900 Biohazard




Category A

Bacillus anthracis (cultures only)
Brucella abortus (cultures only)
Brucella melitensis (cultures only)
Brucella suis (cultures only)

Burkholderia mallei [Pseudomonas mallei —
Glanders](cultures only)

Burkholderia pseudomallei [Pseudomonas
pseudomallei] (cultures only)

Chlamydia psittaci [avian strains] (cultures
only)

Clostridium botulinum (cultures only)

Coccidioides immitis (cultures only)

Coxiella burnetii (cultures only)

Crimean-Congo hemorrhagic fever virus
Dengue virus (cultures only)

Eastern equine encephalitis virus (cultures only)
Escherichia coli, verotoxigenic (cultures only)
Ebola virus

Flexal virus

Francisella tularensis (cultures only)



Category A (cont’d)

Hantaan virus

Hantaviruses causing haemorrhagic fever
with renal syndrome

Hendra virus
Hepatitis B virus (cultures only)
Herpes B virus (cultures only)

Human immunodeficiency virus (cultures
only)

Highly pathogenic avian influenza virus
(cultures only)

Japanese Encephalitis virus (cultures only)

Junin virus

Kyasanur Forest disease virus
Lassa virus

Machupo virus

Marburg virus

Monkeypox virus

Mycobacterium tuberculosis (cultures
only)

Nipah virus

Francisella tularensis (cultures only)



Category A (cont’d)

Omsk hemorrhagic fever virus
Poliovirus (cultures only)

Rabies virus (cultures only)
Rickettsia prowasekii (cultures only)
Rickettsia rickettsii (cultures only)
Rift Valley fever virus (cultures only)

Russian spring-summer encephalitis virus
(cultures only)

Sabia virus
Shigella dysenteriae type 1 (cultures only)

Tick-borne encephalitis virus (cultures
only)

Variola virus

Venezuelan equine encephalitis virus
(cultures only)

West Nile virus (cultures only)
Yellow fever virus (cultures only)

Yersinia pestis (cultures only)



Category A (cont’d)

*African swine fever virus (cultures only)

*Avian paramyxovirus Type 1 [Velogenic
Newcastle disease virus] (cultures only)

Classical swine fever virus (cultures only)

*Foot and mouth disease virus (cultures
only)

*Lumpy skin disease virus (cultures only)

*Mycoplasma mycoides [Contagious
bovine pleuropneumonia] (cultures only)

*Peste des petits ruminants virus (cultures
only)

*Rinderpest virus (cultures only)
*Sheep-pox virus (cultures only)
*Goatpox virus (cultures only)

*Swine vesicular disease virus (cultures
only)

*\Vesicular stomatitis virus (cultures only)



Mevzuatin Ad:

Resmi Gazete Sayy/Tarih

Umumi Hifzisthha Kanunu

1593/24 Nisan 1930

Radyoloji, Radvum ve Elektirikli Tedavi Miiesseseleri Hakkinda Nizamname

4201/06 Mayis 1939

Radyasyon Giuivenligi Yonetmeligi

23999/24 Mart 2000

Giuivenlik Bilgi Formlarinin Diizenlenmesine Iliskin Usul ve Esaslar Tebligi

24692/11 Mart 2002

Is Kanunu (Kanun Numarasi : 4857) (Bazt maddeleri viiriirliikten kaldirilmistir)

25134/10 Haziran 2003

Giiriiltii YOnetmeligi

25325/23 Aralik 2003

Guvenlik ve Saglik Isaretleri Yonetmeligi

25325/23 Aralik 2003

Kimyasal Maddelerle Calismalarda Saglik ve Giivenlik Onlemleri
Hakkinda Yonetmelik

25328/26 Aralik 2003

Kanserojen ve Mutajen Maddelerle Calisanlarda Saglik ve Glivenlik
Hakkinda Yonetmelik

25328/26 Aralik 2003

Elle Tasima Isleri Yonetmeligi

25370/ 11 Subat 2004

Calisanlarin Is Saglig: ve Guivenligi Egitimlerinin Usul ve Esaslari
Hakkinda Yonetmelik

25426/07 Nisan 2004

Is Sagligi ve Giivenligi Kurullar1t Hakkinda Yonetmelik

25426/07 Nisan 2004

Gegici veya Belirli Suireli Islerde Is Saglig: ve Guvenligi Hakkinda Yonetmelik

25463/15 Mayis 2004

Biyolojik Etkenlere Maruziyet Risklerinin Onlenmesi Hakkinda Yonetmelik

25488/10 Haziran 2004

Kisisel Koruyucu Donanimlarin Isyerlerinde Kullanilmas: Hakkinda Yonetmelik

25370/12 Ocak 2005

Tehlikeli Atk Yonetmeligi

25755/14 Mart 2005

Tibbi Atklarin Kontroli Yonetmeligi

25883/22 Temmuz 2005

Kisisel Koruyucu Donanim YOonetmeligi

26361/29 Kastm 2006

Is Saglig: ve Guivenligi Hizmetleri Yonetmeligi

27768/27 Kasim 2010

Radyasyvon Giivenligi Denetimleri ve Yaptirimlar: Yonetmeligi

27658/31 Temmuz2010

Enfeksiyoz Madde ile Enfeksiyoz Tani ve Klinik Ornegi Tasima Yonetmeligi

27710/ 25 Eyliil 2010

Hasta ve Calisan Guvenliginin Saglanmasina Dair Yonetmelik

27897/06 Nisan 2011

Temel Is Sagligs Hizmetlerinin Uygulama Usal ve Esaslar1t Hakkinda Yonerge

20065/16 Haziran 2011

Tibbi Laboratuvarlar Yonetmeligi

28036/25 Agustos 2011

Is Saglig: ve Giivenligi Kanunu (Kanun No:6331)

26339/30 Haziran 2012

Saglik Hizmetlerinde Iyonlastirict Radyasyon Kaynaklar: ile Calisan
Personelin Radyasyon Doz Limitleri Ve Calisma Esaslar1t Hakkinda Yonetmelik

28344/05 Temmuz 2012
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