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Safety, Ethical & Environmentallssues in Biology

Safety, Ethical & EnvironmentallssuesinBiology

= Throughoutthe course youwillperformavarietyof different practical investigations
= Youneed to be aware of ethicalissues that mayarise, as well as anysafety considerations, and
be able to suggestways to minimise these issues during practical work

Safety

= The hazards andrisks of any proposed experimental procedure should be considered
= Ahazardrelates to afeature of aprocedure that mayhave inherently harmful properties, e.g.
= Achemical substance might be anirritant to the skin
= Arockyshore environmentis likelyto have slipperyrocks
= ABunsenburnermaycause burns
= Theriskis thelevelof danger posed bythe hazard
= Factors that contribute to the dangers of ahazard include
= Thelikelihood of the hazard causing harm
= Theseverity of the harm,shoulditoccur
= Ariskassessmentduringanypracticalwork should identify possible hazards,assess the levelof
risk,and make alterations to the procedure to minimise the risk
= E.g.forarockyshore quadrat practical we might:
= |dentifyslipperyrocks ontherockyshore as ahazard,
= Assess that therisk of slipping and fallingis quite likely,and could lead to injuries such as
bruises ortwisted ankles
= Alterthe practical procedure to state that footwearmusthave agood grip, students
should avoid steppingonto rocks covered withseaweed, and that students should walk
slowlyand with care

Use of chemicals

= Some practicalinvestigations mayinvolve the use of chemical substances that have associated
hazards andrisks, e.g.
= Stains used whenviewingcells
= Chemicalsinvolved inmeasuringrates ofreactionforenzymes
= Solventsusedinchromatography
= Thesafetyofachemicalcanbe assessed bylookingat the hazard warningsymbols allocated to
asubstance
= These are standardised symbols used onlabels and safetydata sheets to communicate the
hazards associated withachemical
= There are nine hazard warning symbols,eachrepresentingadifferent type of hazard
= These symbols are usuallydepictedinside ared diamond with a white background
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Common hazard symbols table

Hazard Symbol Meaning

Health hazard

includes warning onskin
rashes, eye damage and
ingestion

cancause skinburns and

Corrosive
permanent eye damage
cancatchfireif heated or
Flammable comesinto contactwitha

flame

Acute toxicity

cancause life-threatening
effects,eveninsmall
quantities

Hazardous to the
environment

substances that are athreat to
aquatic life and the
environment

Oxidising
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O Exam Tip

Whenyou are planning apractical procedure forinternalassessment and you are suggesting a
safetyprecautionyouneed to saymore thanjust'wearalabcoatand goggles’, as thisis
standard practice inanylaboratory.

Youneed to identifywhat the hazard is,and to justify the safety precautiontaken,e.g.'iodineis
anirritant;therisk of harm can be reduced bywearing safety goggles and byimmediatelywashing
any skinwithwhichitcomesinto contact.

Ethical considerations

= Biologyinvestigations ofteninvolve living organisms, and so ethical considerations are
important
= ThelBpolicyonanimalsinschools states thatinvestigations should onlyinvolve animals where
no alternative options are available, and that anyinvestigations that mustinvolve animals should
not be cruel,and should include measures that remove potentialcauses of animal distress
= This maymean:
= Choosinganexperimentthatdoes notinvolve animals
= Ensuring that potentialharm to animals is minimised by, e.g. keeping experiments short,
handlinganimals as little as possible, releasing animals to theirnatural environment at the end
of anexperiment
= _Anyexperiment thatinvolves humans,e.g.using a spirometerto measure breathingrate, should
have the fully informed consent of the individualinvolved

Environmental considerations

= Youneedto considerthe potential environmentalimpact of yourinvestigation
= Forlaboratoryexperiments this mayinvolve making sure that anywaste is disposed of correctly,
e.g.
= Notdisposingoftoxic chemicalwaste downthe laboratorysink
= Ensuring that sharp equipmentis disposed of using asharps bin

= Ensuringthatbiologicalwaste,suchas petridishes withbacteriaordissected organs, are
disposed ofcorrectly
= Forafield experiment this mayinvolve minimising environmentalimpact, e.g.
= Notworkinginverylarge groups
= Avoidingsensitive environments
= Takingequipment and litteraway
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Measuring Variables in Biology

Measuring Variables in Biology

= Whenmeasuring avariable inan experiment,itis important to use the most appropriate instrument
and measuringtechnique to achieve the mostaccurate value forthat measurement to an
appropriate level of precise
Measuring mass

= Massis measured using adigital balance which normally gives readings to two decimal places
= Balances mustbe tared (setto zero)beforeuse,thisindicates that the containerorbalanceis
emptybefore taking the measurement
= The standard unitof mass is kilograms (kg) butinchemistry,grams (g) are most oftenused
= Tkilogram=1000 grams
Measuring volume of liquids

= The mostcommonunits of measurementforvolumes are cm3,dm3 or ml (millilitres) orl (litres)
= Thevolume of aliquid canbe determined using several types of apparatus,dependingonthe
levelofaccuracyneeded
= Forapproximate volumes where highaccuracyis notanimportant factor,measuring(or
graduated) cylinders are used
= These are graduated (have ascale so canbe used to measure) and are available typicallyina
range of sizes from10 cm3to 1litre (1dm?3)
= Volumetric pipettes are the most accurate way of measuring a fixed volume of liquid, usually 10
cm3or25cm?3
= Theyhave ascratchmark onthe neck whichis matched to the bottom of the meniscus to
make the measurement
= Burettes are the mostaccurate way of measuring avariable volume of liquid between O cm3and
50cm3(e.g.inatitration)
= The tricky thing with burettes is to rememberto read the scale fromtopto bottomas 0.00
cmidis atthe top of the column
= Whicheverapparatus youuse, youmaysee markings in ml (millilitre) which is the same as acm?
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Burettes, measuring cylinders, pipette fillers and volumetric pipettes can be used to measure the volume
of liquids

Measuring the volume of gases

= Thevolume of agas sometimes needs to be measured and is done bycollectingitinagraduated
measuring apparatus

= Agassyringe is usually the apparatus used

= Agraduated measuringcylinderorburette inverted in watermayalso be used, provided the gas is
notwater-soluble

= |fthe gas happens to be heavierthanairand is coloured, the cylindercanbe used upright
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Gas syringes can be used to measure the volume of gas producedin a reaction
Measuring time

= Time canbe measured usingastopwatchorstop-clockwhichare usuallyaccurate to one or
two decimal places
= The units of time normallyused are seconds orminutes although otherunits maybe used for
extremelyslowreactions (e.g.rusting)
= Tminute =60seconds
= Animportant factorwhenmeasuringtime intervals is humanreactiontime
= This canhave asignificantimpact on measurements whenthe measurements involved are
veryshort (less thanasecond)

Measuring temperature
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Temperature is measured with athermometer ordigitalprobe

Laboratorythermometers usuallyhave aprecisionof ahalf orone degree

Digital temperature probes are available which are more precise than traditional thermometers
and canoftenread to 0.1°C

Traditional thermometers relyupon the uniform expansionand contractionofaliquid substance
with temperature;digital temperature probes canbejustas,if not,more accurate than traditional
thermometers

The units of temperature are degrees Celsius (°C)

Measuring length

Rulers canbe used to measure smalldistances of afew centimetres (cm).
= Theyare able to measure to the nearest millimetre (mm)
The standard unit of lengthis metres (m)
Largerdistances canbe measured using atape measure
Manydistances inchemistryare onamuchsmallerscale,forexample, atypical atomic radius is
around 1x10719 m, so cannot be measured in this way
When measuring lengthitis important to take note of the units that are being measured
= lcmis10Omm
= 100cmisTm

A ruler can measure distances to the nearest mm

Making counts

This ofteninvolves taking counts of cells, by counting the cellsinaknownvolume of a culture,
the concentrationcanbe assessed
= Direct countingmethods of cellsinclude microscopic counts usingahemocytometerora
countingchamber
= Ahemocytometerworks bycreatingavolumetric grid divided into differentlysized
cubes foraccurately counting the numberof particles ina cube and calculating the
concentration of the entire sample
= Countingthe numberofcellsinaculture canalso be carried byamethod known as a streak
plate, this involves platingaknownvolume of the cellculture onto apetridishwithagrowth
medium
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= Directcountingmethods do notrequire highlyspecialised equipmentsp are easyto
performbut they canbe quite time consuming
= Muchofecologyinvolves counting organisms

= Countinghere canbe difficult as manyof organisms involved mamove, orare inconspicuous

= Accurate counts arerare and so populationsamplingis carried out

= Mostcounts are associated witherrors due to the sizes of the populations ormistakes
beingmadeindetectingindividuals ordirect errors incounting such as large groups
miscounted orindividuals misidentified

Drawing annotated diagrams from observation

= Torecordthe observations seenunderthe microscope (orfromphotomicrographs taken) a
labelled biologicaldrawingis oftenmade

= Biological drawings are line pictures that show specific features that have beenobserved when
the specimenwas viewed

= There are anumberofrules/conventions that are followed when making a biological drawing

= Youcanreadinmore detail the about drawingannotated diagrams from observations here

Making appropriate qualitative observations

= Classifyingorganisms is an example of making qualitative observations

= |nqualitative classification,datacanbe classified based on attributes such as sex,colourof fur,
numberoflimbs

= The attribute beingobserved cannotbe measured soitis classed as qualitative data

Applying TechniquesinBiology

Applying Techniques in Biology

= There are alarge numberof scientific techniques that canbe used to make observations of a
range of objects frombiological molecules to living organisms
= Use thelinks below to find details relating to these required techniques which are covered
throughout the Biologycourse:
= Paperorthinlayerchromatography
= Colorimetryand serial dilutions
= Physicaland digitalmolecularmodelling
= Alightmicroscope and eye piece graticule
= Preparationoftemporarymounts
= |dentifyingand classifyingorganisms
= Usingavarietyof samplingtechniques/usingrandom and systematic sampling
= Karyotyping and karyograms
= Cladogramanalysis
= Foreachoftheseyouneedto be ableto describe theirpurpose and explainhow to carryout
the techniques
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