


Kako bi definirali biosigurnost?

* Definiramo kao skup mjera koje ¢e nas zastiti od
opasnih mikroorganizama

* Biozastita usmjerena na smanjenje mogucnosti da se
neki mikroorganizam namjerno koristi kao biolosko
oruzje

Za Ssto ¢e nam koristit znanja iz podrucja biosigurnosti i

biozastite?
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Sto je biohazard?

I

Bioloski rizik ili bioloSka opasnost

» Simbol stvorio Charles Baldwin 1966. god. :
ukazuje na patogene koji mogu nastetit
ljudima i zivim organizmima

» Potencijalnu opasnost od kontaminacije ili
zaraze elemenata koji dolaze u kontakt




BIO - MEDICAL WASTE

CYTOTOXIC WASTE
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Black Bag

<O

* Cytotoxic Waste

« Expiry Date Medicine

* Radio Active Substance
Waste

INFECTIOUS WASTE (PLASTIC)
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Red Bag

Used and Disposable plastic
items like...

* Blood Bags

* Infectious IV, Sets

* Infectious plastic tubings

* Rubber catheters

INFECTIOUS SHARP WASTE
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Blue Bag

» Glass Bottels
» Glass Ampoules
* Injection Vials

« Cut plastic / latex gloves —
I
« dzleiBas dee Q auiin o iste sean alsa *» siuell onzdion
@ * Asnad) 324l earenl arqeil Aedld.... * siael] Binge
- 3Ral SfBea dee o s oy BI0-HAZARD . vevs e araca
INFECTIOUS « dugsa ouw, d), Haw INFECTIOUS
PLASTIC WASTE * dugsd waidladl auilol SHARP WASTE
* Rt SHeN
« wiedls/ déa daion snil
Fota sear wid
RECYCLABLE WASTE INFECTIOUS WASTE (NON PLASTIC) INFECTIOUS & INJURIOUS SHARP WASTE
uRadaella sus) w1d)s Haiaen 2] sa:i A vid don uglend) wd Al fae swa)

» Office Stationery

* Disposable paper cups

* Tissue paper used for
Domestic purpose

* Kitchen Waste

Green Bag
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« Blood bags
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BID-HAZARD
INFCTIOUS
WASTE

+ Infectious deessing material ike gaure,

* Used Neoedles

* Used Scalpel blades
Blades

* Cannuila Stylet

* Lancets

» Broken glass slides & cover
slip

Puncture
Proof Can
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Nacini prijenosa
Virusa:

» Kaplji¢ni put (zrakom)=Dbliski kontakt
sa zarazenom osobom

» Tjelesni doticaj s oboljelom osobom

»Dodirivanjem nedavno
kontaminiranih povrsinama




Cemu sluZe zastitne naocale i vizir?
Kada se koriste neprobojne rukavice?

FULL PRPE Zasto se nose dva para rukavica?

EQUIPMENT PROTECTION Istrazite vrste zastitnih masaka?
Koga stiti kirurska maska?

SAFETY GLASSES

e [

ISOLATION OVERALL

FACE MASK FACE SHIELD SHOES COVER



%2 TYPES OF MASKS
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PROTECTS PROTECTS PROTECTS PROTECTS PROTECTS
OTHERS OTHERS OTHERS OTHERS OTHERS
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not to spread, only regulations regulations regulations regulations

for healthy people



Wearing masks to limit the spread of COVilD.‘-;_

Social distancing and good hand hygiene are the most impdrtantme‘h' s
of preventing coronavirus transmission, but wearing masks in public can limit
the spread of COVID-19 by people who have the virus.

Many types of masks can be made at home using fabric, T-shirts, or bananas

How to properly wear a mask

@ Wash your hands with soap and water
for at least 20 seconds before‘ putting on mask.

Secure mask ties behind your ears or head
without touching your face.

&

Masks should fit well over your nose and mouth without restricting breathing.

e

(3 Do not touch your face or front of mask while

When removing, release ear loops or ties
without touching your face or mask.
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Biolosko oruzje i bioterorizam
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BIOLOSKO ORUZJE

4 pN

Bioloski ucinak Psiholoski uCinak

danas su zarazne bolesti koje u kratkom vremenu mogu
usmrtiti veliki broj ljudi rijetkost (higijena, napredak medicine)



‘Crna Smrt’

e u 13. st. kuga je smanjila broj stanovnika u Europe za
30-50%




The volume of each ball represents
the percentage of the world
population killed by the disease.
Most of these lasted far longer than
one year, which makes it likely

that the final impact of COVID-19

is being underrepresented by the
estimations given.

The number before each name is
the number (not percentage) of
people killed by the disease.

5M: Antonine Plague

30-50M: Plague of Justinian*®

1M: Japanese Smallpox

200M: Black Death*
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resolution.
25-25M: HIV/AIDS 200K 11K: Ebola

16M: COVID-19 (lower estimate)
This is a lower estimate for the next 12-18 months,
assuming the U.S. is representative of the world. This
isa bad assumption, but gives us a ballpark figure.

35M: COVID-19 (upper estimate)

This is an upper estimate for the next 12-18 months,
assuming the U.S. is representative of the world. This
is a bad assumption, but gives us a ballpark figure.

21K: COVID-19 (as of March 26, 2020)
By the time you see this, this is already out of date.
For real-time numbers, visit coronavirus.jhu.edu. *Caused by bacteria, not a virus I

This visual is HEAVILY inspired by https://www.visualcapitalist.com/history-of-pandemics-deadliest/



Po cemu je biolosko oruzje posebno ?

Vrijeme inkubacije

e - djeluje sa zadrskom

e - j kod najvirulentijih patogena (npr. virus Ebole,
uzrocnih kuge) smrt nastupa tek za nekoliko dana

Nacin primjene problematican

e - Sirenje zrakom — zraCne struje

e - ciljano (terorizam) — npr. postom (spore antraksa),
putem zarazenih ljudi



Po cemu je biolosko oruzje posebno ?

* Vrlo zahtjevna (i skupa) proizvodnja

J.%L VjeZbe na fakultetu BIOHAZARD
=

Nivo biosigurnosti 1

Nivo biosigurnosti 2

bioloSko oruzje i drugi izrazito

| . Nivo biosigurnosti 3
opasni agensi




NIVO 1

* nije vjerojatno da ¢e uzrokovati bolest kod ljudi
e nepatogeni sojevi E. coli

NIVO 2

e mogu uzrokovati bolest kod ljudi i biti opasni za djelatnike koji s njima
rade, ali nije vjerojatno daljnje Sirenje bolesti, postoje mogucnosti
prevencije i lijeCenja

e adenovirusi, Streptococcus pneumoniae

NIVO 3

e uzrokuju opasne bolesti, postoji mogucnost Sirenja, ali najcesce i
mogucnost prevencije i lijeCenja
e antraks

NIVO 4

e uzrokuju opasne bolesti, velik rizik i za djelatnike i za daljnje Sirenje
bolesti, nema ucinkovite prevencije ni mogucnosti lijeCenja
e virus ebole, lasa virus



tvrtog nivoa biosigurnosti
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Rad u laboratoriju




M Lipsitch et al. Science 2012;336:1529-1531
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Published by AAAS



Sto moze sluZiti kao biolosko oruzje ?

BAKTERIJA? VIRUSI?

Lako se uzgajaju
Uglavnom postoje
lijekovi (antibiotici)

Uzgajaju se u zivim stanicama (skuplje)
Uglavnom ne postoje lijekovi

EUKARIOTI?

Plasmodium, Entamoeba
TeSko se kultiviraju

patogene gljivice
Mogu se uzgajati u laboratoriju




Antraks

* = pedrenica, uglavnom bolest stoke
| divljih zivotinja

 uzrocnik je B. anthracis — relativno
lako se uzgaja i formira spore koje
su vrlo otporne i mogu se zadrzavati
u tlu godinama

« kod Covjeka u tri oblika:
gastrointestinalni, kozni i plucni

 najopasniji je plucni oblik koji se
razvija nakon udisanja spora B.
anthracis — smrtnost 45-90%
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Antraks je gotovo savrseno biolosko oruzje

vrlo infektivan letalan
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/ B anthracis \

lako ga je proizvesti spore dugozivuce
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Antraks




Napad antraksom 2001. g. u SAD

* pisma sa sporama antraksa
poslana medijskim kucama,
senatorima

« 22 ljudi zarazeno, 11 dobilo
plucni oblik — 5 umrlo

* psiholoski uCinak ogroman
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