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	Erstatter
	

	HMS
	
	Rektor
	1 av 5
	15.12.2003
	



Enhet: 











Dato: 
Deltakere ved kartleggingen (m/ funksjon): 
Kort beskrivelse av hovedaktivitet/hovedprosess: 

	ID nr.
	                    Aktivitet/prosess
	Ansvarlig
	Lov, forskrift o.l.
	Eksisterende dokumentasjon
	Eksisterende sikringstiltak
	Kommentar

	1
	Acrylamid gel, making of
	
	
	Procedure must be written before acrylamid is used
	Nitril gloves, protective eyewear, ventilation hood
	Procedure not currently performed

	2
	Agarosegel, making, running, Geldoc
	
	
	Manual 

	Nitrile gloves, protective eyewear (with UV filter), face shield when needed.
Gelred used for staining or alternatively blue and 
	Blue- and white screens stops UV-irradiation when mounted properly

	3
	Alginate isolation, purification and non-radioactive alginate assay

	
	
	Protocols
	Gloves, protective eyewear when using NaOH, Fume hood when using ether
	Risk evaluation according to which chemicals are used

	4
	Antibiotic-stock solution, make and use of

	
	
	Labrules, Relevant MSDSs
	Gloves, handle powder only inside fume hood
	

	5
	Autoclave

	
	
	Manual
Driftsinstruks
	Thermoresistant gloves
Eyeprotection lab, 
Instructions posted for not opening autoclave too early and for not overfilling bottles or closing their lids completely.
	

	6
	Bacteria class 1 and recombinant bacteria

	
	
	Approval: ”Godkjenning av laboratorier og anlegg for innesluttet bruk av genmodifiserte mikroorganismer” (08.12.10 Helsedirektoratet)
	Autoclave accessible. Inactivation of genmanipulated bacteria in contaminated material and waste. Labcoat mandatory. Lab bench surfaces resistant to water, acid, alkali, solvents, disinfective agants, decontaminating agents and easy to clean. Transport between labs only in closed containers. Good microbiological practice.  
	

	7
	Bacteria class 2


	
	
	Approval letters from arbeidstilsynet (11.06.10 and 27.04.07). 

	According to risk assesment: Risk assessments:  “Novel anti-infective agents from marine bacteria (19.04.07)” and “Sintef project nr: 80117000” (14.011.08)  and “Risikovurderinger og runtiner, arbeid med mikroorganismer i smitterisikogruppe 2” (28.05.09).  


	Room 309 and 429. Risk evaluation and procedures must be written for each experiment/new organism

	8
	Recombinant bacteria class 2


	
	
	Approval ”Godkjenning av laboratorier og anlegg for innesluttet bruk av genmodifiserte mikroorganismer” (08.12.10 Helsedirektoratet)
	Autoclav in building. Inactivation of genmanipulated bacteria in contaminated material and waste. Labcoat and gloves mandatory. Lab bench surfaces resistant to water, acid, alkali, solvents, disinfective agants, decontaminating agents and easy to clean. Transport between labs only in closed containers. Restricted access to lab. Good microbiological practice.  Biological hazard sign on door. Measures to minimize aerosols. Control of vectors (closed windows, no food I lab, general awareness of possible vectors), 
	Risk evaluation and procedures must be written for each experiment/new organism

	9
	Bioanalysator
	
	
	
	
	No risk

	10
	Use of open flames – (e.g. sterilization with bunsen burners)
	
	
	Labregler
	Bunsen burner must not be left burning

	

	11
	Cellcracker (Mini bead beater)
	
	
	Manual

	
	No risk

	12
	General lab work


	
	
	Laboratory handbook NTNU, MSDSs, EcoOnline system, signature for training/introduction to lab rules 
	Safety rules according to risk assessment
	

	13
	Development of film (Kodak Bio-Max film etc.)
	
	
	Instructions on the bottles with concentrated chemicals (Developer and Fixer) 
	Gloves, glasses and labcoat. Work with precaution: no inhalation of fumes from Developer and Fixer. 
	

	14
	DNA/RNA isolation and purification


	
	
	Protocols
	Use gloves and eyeprotection during steps including NaOH. Use fume hoods for procedures containing chloroform, phenol or if it is indicated in the kit manual
	

	15
	DNA/RNA kit for enzymatic modifications or clean up from reactions


	
	
	Manuals
	Use gloves or eyeprotection if the kit contains irritating fluids or proteases
	

	16
	Electroporator, use of


	
	
	Manual

	
	No risk

	17
	Environmental samples for cultivation and DNA isolation, preparation of


	
	
	Risk assesment (projects)
	According to risk assessment
	Risk evaluation by specific project

	18
	Enzyme-assays (i.e. beta-lactamase-assay, phosphoglucomutase-assay, epimerase assay...)


	
	
	Relevant protocols
	According to MSDSs of relevant chemicals
	

	19
	Ethanol/dry ice bath


	
	
	Labregler
	Use gloves and eyeprotection
	Potential damage to eyes and frostbite

	20
	FPLC, running of


	
	
	Instructions for instrument. Precaution at instrument


	According to MSDSs of relevant chemicals
	

	21
	Luciferace measurements,  Promega Luciferase Assay kit


	
	
	Manuals
	According to MSDSs of relevant chemicals
	No risk

	22
	Luminometer and fluorometer, use of


	
	
	Manual
	According to MSDSs of relevant chemicals
	No risk

	23
	Mammalian cells, class 2


	
	
	Risk evaluation and procedures must be written for each experiment/new organism
	
	Risk evaluation by specific project

	24
	Preparation of medias for growing bacteria


	
	
	Recipe
	According to MSDSs of relevant chemicals
	No risk

	25
	Mutagenesis using a mutagenic agens (eg Etylmethanesulfonate, methylethanesulfonate, nitrosoguanidine, UV)


	
	
	Experimental procedure
Risk assessment and approval from project leader
	Gloves, fume hoods, requires written procedure and risk assessment for the experimental prodcedure (type-specific) including detoxifying waste and how to warn and protect others working in the laboratory. Description and risk assessments must be written and approved by the responsible project leader (signature). Approval is mandatory not only for each experimental procedure, but also for each new person to perform that procedure
	

	26
	Nano-drop measurements of DNA/RNA


	
	
	Manual
	
	No risk

	28
	Northern and Southern blotting


	
	
	Manual
	According to MSDSs of relevant chemicals. Gloves and labcoat, work in a fume hood if MOPS is used. Usual precautions when working with UV light and DNA staining.
	No risk

	29
	PCR


	
	
	PCR-manual
	Fume hood when DMSO is added
	

	30
	pH-adjustments

	
	
	Manual

	Nitril gloves, eyewear, shoes/shoe bags with protection agains acid/base spill, sufficient ventilation (hood/”cap”) 
	

	31
	Protein isolation and purification 

	
	
	
	According to MSDSs of relevant chemicals
	No risk (confer bacteria, sonication and chemicals used when applicable)

	32
	Proteingel-gels. Running of


	
	
	CBS – manual

http://cbsscientific.com/pdf/DCXInstructionsNov2010.pdf
Sambrook and Russell, Molecular Cloning: A laboratory manual. section A.8.42


	Nitril gloves, eyewear, staining and 
destaining in fume hoods
Protection against voltage (lid etc.) to avoid electical shock.
	

	33
	Pulse field electrophoresis


	
	
	Manual
Driftsinstruks
	According to relevant MSDSs. Protection against voltage (lid, gloves etc.) to avoid electical shock. 
	

	34
	Radioactivity work including use of scintillation counter


	
	
	S:\Bio-alle\Radioaktivitet.

Risk evaluation and procedures must be written for each experimental procedure
Driftsinstruks scintillation counter
	Gloves, eyeprotection, lab coat, hood. Testing of work area for contamination after work (filter). 
	The department has rules for being accepted as user of radioactive compounds and for having an experimental procedure accepted
The scientillation liquid used may contain dangerous solvents

	35
	Sentrifugation (Sorvall + table)


	
	
	Manual
Driftsinstruks
	Accurate balancing, accurate attachment of rotor, not exceed maximal G-forces fore each type of tube 
	

	36
	Sonication


	
	
	Manual
Driftsinstruks
	Ear protection. Pregnant women are not allowed to stay in the room during sonication. Sonication cabinet with sound absorbing material. Shut doors of the room where sonication is taking place 


	

	37
	Supercompetent or electrocompetent cells, making of


	
	
	
	Eye protection, gloves and protective shoes/shoe bags when handling liquid nitrogen or ethanol/dry ice bath. Shoes must be easy to take off in case of spill into (never use rubber boots)
	

	38
	Transformering (transformation)


	
	
	
	
	No risk

	39
	Ultrasound waterbath, use of


	
	
	Driftsinstruks
	Ear protection. Pregnant women are not allowed to stay in the room during sonication
	

	40
	UV/Vis Spectrophotometer


	
	
	
	
	No risk 

	41
	Ventilation hoods, use of


	
	
	Driftsinstruks
	Opening minimized when not in use, correct settings when in used for protection
	

	42
	Washing machine, use of


	
	
	Manual

	
	No risk

	43
	Waterbaths and shaking waterbaths, (heat and water quality)


	
	
	Manual
	Timer on water baths
	

	44
	Western blotting


	
	
	
	Chemicals
	


Enhet: 












Dato: Dec 02 2010


Linjeleder:

Deltakere ved risikovurderingen (m/ funksjon): Helga Ertesvåg, 
	
	Aktivitet fra kartleggings-

skjemaet
	Mulig uønsket

hendelse/

belastning
	Vurdering 

av sannsyn-

lighet
	Vurdering av konsekvens:
	Risiko-

verdi
	Kommentarer/status

Forslag til tiltak

	ID

nr
	
	
	         (1-5)
	Menneske

(A-E)
	Ytre miljø

(A-E)
	Øk/

materiell

(A-E)
	Om-

dømme

(A-E)
	
	

	2
	Agarose gel electophoresis


	Long term health risk from GelRed (unknown effect)
	1
	Unknown
	A
	A
	B
	Unknown
	Gelred is said not to penetrate cell membranes, and thus should not act as mutagen even if it is DNA-binding. Gloves also minimize the risk for exposure. 

	2
	
	UV-light: skin or eye damage
	2
	B
	A
	A
	B
	2B
	UV damages on unprotected skins/eyes if instructions not followed

	5
	Autoclave

	Rapid pressure fall due to opening the autoclave to soon my cause hot liquid burns on eye or skin
	2
	C
	A
	A
	B
	2C
	Will not happen if instructions are followed

	6
	Bacteria class 1 and recombinant bacteria


	Release of GMO to environment
Bacterial infections


	2
	A
	A
	A
	B
	2A
	

	7
	Bacteria class 2


	Bacterial infections. Release of infective, pathogen bacteria to environment. 
	2
	C
	B
	A
	C
	2C
	Low risk because of strict regulations and good lab practise.

	8
	Recombinant bacteria class 2


	Bacterial infections. Release of infective, pathogen gene manipulated bacteria to environment. 
	2
	C
	B
	A
	C
	2C
	Low risk because of strict regulations and good lab practice.

	10
	Bunsen burners


	Skin burns
	3
	B
	A
	A
	A
	3B
	New rules how to handle burners+ ethanol baths already installed.

	10
	Bunsen burners


	Initiation of fire. 
	3
	C
	A
	B
	A
	3C
	New rules how to handle burners + ethanol baths already installed. 

	12
	General lab work
 
	Deviation from established safety rules and routines
	--
	--
	--
	--
	--
	--
	No injuries requiring more than simple first aid in these laboratories for the past 5 years, the present rutines seem sufficient

	13
	Development of film (Kodak Bio-Max film etc.)

 
	 Exposure to Developer/Fixative chemicals. Inhalation must be avoided
	2
	B
	A
	A
	B
	2B
	–All usual lab work routines have to be followed (gloves, glasses, lab coat)

	14
	DNA/RNA isolation and purification


	 Exposure for dangerous for health chemicals: Phenol-chlorophorm mix
	2
	C
	A
	A
	B
	2C

	Phenol-chloroform mix requires the work  in a ventilation hood only. All waste should be placed in a special box for hazardous materials.

	17
	Environmental samples for cultivation and DNA isolation, preparation of


	Bacterial infections, production of toxic/infectous compunds from cloned DNA. Usage of hazardous compounds (e.g. chloroform) for DNA isolation. 
	1
	 unknown
	A
	A
	C
	1 - unknown
	In general mild injuries, that can be avoided by present rutines and senseable carefulness during lab-work.

	19
	Dry ice/etanol


	Eye injury. Frostbite
	1
	B
	A
	A
	B
	1B
	Eye-protection and 

Gloves for handling the Dry ice

	20
	FPLC, running of


	Leakage of buffer
	2
	See MSDS
	A
	A
	Depends on injury
	1A
	

	22
	Luminometer and fluorometer, use of


	Possible exposure health injurious chemicals. 
	2
	A
	A
	A
	A
	2A
	See MSDS for relevant chemicals

	23
	Mammalian cells, class 2


	Exposure to biological agents, infections. 
	2
	D
	A
	A
	D
	2D
	Applying aseptic procedures.

Good microbiological practices.

	25
	Mutagenesis using a mutagenic agens (eg Etylmethanesulfonate, methylethanesulfonate, nitrosoguanidine, UV)


	Exposure to mutagens
	1
	E
	A
	A
	E
	1E
	Probably too small amounts to ever damage the environment. Because of the known risk of cancer, these experiments are always conducted with extreme caution, and using gloves and fume hoods. 

	28
	Northern/Southern


	Exposure to injourous chemicals. Northern blot may involve formaldehyde and acrylamide which are toxic, thus fume hood and protective clothing must be used. Due to the use of toxic chemicals special disposal mothods are required. 
	1
	C
	A
	A
	A
	1C
	

	29
	PCR


	Exposure to DMSO when used
	1
	A
	A
	A
	A
	1A
	PCR-machine should be in ventilation hood when DMSO is added, use lab coat and gloves

	30
	pH-adjustments


	Exposure to corrosive chemicals: Skin and eye damage
	2
	B
	A
	A
	B
	2B
	Eye-protection and lab coat

	32
	Protein geleletroforese


	Electrical shock


	1
	E
	A
	A
	C
	1E
	

	33
	Pulse field electrophoresis


	Electrical shock and depending on method used for DNA preparation:) 
	1
	E
	A
	A
	A
	1E
	Equipment for electrophoresis will only work when lid is closed, thus minimizing the possibility of suffering an electric shock. 

	
	
	Exposure to hazardous chemical: phenylmethanesulphonyl fluoride (toxic, corrosive)
	1
	C
	A
	A
	B
	1C
	Use of gloves/fume hoods for handling of hazardous chemicals will minimize risk.   

	35
	Sentrifugation (Sorvall + table) 
	Damage caused by loose rotor
	1
	C
	A
	B
	C
	1C
	

	34
	Radioactivity work including use of scintillation counter


	Health injury as result of radiation (external, internal as result of uptake). Radioactive contamination of working environment.  
	1
	E
	A
	A
	E
	1E
	

	36
	Sonication
	Damage to hearing (including fetus)
	1
	C
	A
	A
	B
	1C
	

	
	
	Creation of injourous aerosols (infectious microorganisms, toxic agents)
	
	
	
	
	
	
	

	37
	Supercompetent or electrocompetent cells, making of
	Exposure of skin and eyes to extremely cold liquid (nitrogen or ethanol)
	2
	C
	A
	A
	B
	2C
	Conducted with extreme caution, and using eye-protection and gloves.

	39
	Ultrasound waterbath, use of


	Damage to hearing (including fetus)
	1
	C
	A
	A
	B
	1C
	

	41
	Ventilation hoods, use of


	Exposure to hazardous chemicals due to unsufficient airflow  (effects on local hood or other hoods)
	1
	C
	A
	A
	B
	1C
	Can be prevented by maintaining sufficient airflow 

	43
	Waterbaths and shaking waterbaths, (heat and water quality)


	Electrical hazards, Burns
	1
	B
	B
	A
	A
	1B
	Regular service by trained personnel.

Heat-proof gloves must be used during handling of hot items.

Hot surfaces must be signed.

	44
	Western blotting
	Exposure to hazardous chemicals
	1
	See MSDS
	A
	A
	Depends on injury
	1A
	


	
	Sannsynlighet
	Konsekvens
	Risikoverdi (beregnes hver for seg):

	
	1. Svært liten

2. Liten

3. Middels

4. Stor

5. Svært stor
	A. Svært liten

B. Liten

C. Moderat

D. Alvorlig

E. Svært alvorlig
	Menneske = Sannsynlighet x Konsekvens Menneske

Ytre miljø = Sannsynlighet x Konsekvens Ytre miljø

Økonomi/materiell = Sannsynlighet x Konsekvens Øk/matriell

Omdømme = Sannsynlighet x Konsekvens Omdømme


Sannsynlighet vurderes etter følgende kriterier:

	Svært liten

1
	Liten

2
	Middels

3
	Stor

4
	Svært stor

5

	1 gang pr 50 år eller sjeldnere
	1 gang pr 10 år eller sjeldnere
	1 gang pr år eller sjeldnere
	1 gang pr måned eller oftere
	Skjer ukentlig


Konsekvens vurderes etter følgende kriterier:

	Gradering


	Menneske
	Ytre miljø

Vann, jord og luft
	Øk/materiell
	Omdømme

	E

Svært Alvorlig


	Død 
	Svært langvarig og ikke reversibel skade
	Drifts- eller aktivitetsstans >1 år.


	Troverdighet og respekt betydelig og varig svekket

	D

Alvorlig


	Alvorlig personskade. 

Mulig uførhet.


	Langvarig skade. Lang restitusjonstid
	Driftsstans > ½ år

Aktivitetsstans i opp til 1 år


	Troverdighet og respekt betydelig svekket

	C

Moderat


	Alvorlig personskade.
	Mindre skade og lang restitusjonstid
	Drifts- eller aktivitetsstans < 1 mnd


	Troverdighet og respekt svekket

	B

Liten


	Skade som krever medisinsk behandling


	Mindre skade og kort restitusjonstid
	Drifts- eller aktivitetsstans < 1uke
	Negativ påvirkning på troverdighet og respekt

	A

Svært liten


	Skade som krever førstehjelp
	Ubetydelig skade og kort restitusjonstid
	Drifts- eller aktivitetsstans < 1dag


	Liten påvirkning på troverdighet og respekt


Risikoverdi = Sannsynlighet x Konsekvens 

Beregn risikoverdi for Menneske. Enheten vurderer selv om de i tillegg vil beregne risikoverdi for Ytre miljø, Økonomi/materiell og Omdømme. I så fall beregnes disse hver for seg.

Til kolonnen ”Kommentarer/status, forslag til forebyggende og korrigerende tiltak”:

Tiltak kan påvirke både sannsynlighet og konsekvens. Prioriter tiltak som kan forhindre at hendelsen inntreffer, dvs. sannsynlighetsreduserende tiltak foran skjerpet beredskap, dvs. konsekvensreduserende tiltak. 
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