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400L,ANATOMY

1.PROCEDUREINVOLVEDINMAKINGGLASSOFKNIFE
FORCUTTINGINULTRATHINSECTIONS

Asmallsampleistakenfrom thespecimentobeinvestigated.Specimensmaybefrom
biologicalmatter,likeanimalorplanttissue,orfrom inorganicmaterialsuchasrock,
metal,magnetictape,plastic,film,etc. Thesampleblockisfirsttrimmedtocreatea
blockface1 mm by1 mm insize."Thick"sections(1 μm)aretakentobelookedaton
an opticalmicroscope.AnareaischosentobesectionedforTEM andtheblockfaceis
re-trimmedtoasizenolargerthan0.7mm onaside.Blockfacesusuallyhaveasquare,
trapezoidal,rectangular,ortriangularshape.Finally,thinsectionsarecutwithaglass
or diamondknife usingan ultramicrotome andthesectionsareleftfloatingonwater
thatisheldinaboatortrough.Thesectionsarethenretrievedfrom thewatersurface
andmountedona copper, nickel, gold,orothermetalgrid.Idealsectionthicknessfor
transmissionelectronmicroscopywithacceleratingvoltagesbetween50kVand120kV
isabout30–100nm.

Instrumentation

Dependingonthesectionthicknessandsectioningtemperature,thefollowing
instrumentsarenecessary

Microtomes

Onegenerallypreparesthin(>5μm)andsemi-thin(0.5–5μm)sectionsatroom
temperaturewiththeaidofamicrotome.Thesectionsandtheflatsurfacesofthe
blockswherethesectionswerecutcanbeinspectedbymeansofSEM,AFM and
HVTEM.

Ultramicrotomes

Usingultramicrotomes,semi-thin(thickness0.2–3μm)aswellasultrathin(thickness
<0.2μm)sectionscanbepreparedforinspectionbyTEM andAFM.Dependingonthe
mechanicalpropertiesofthematerials(e.g.hardness),thesectioningcantakeplaceat



room temperaturewithoutanysamplepreparation(inthecaseofhardmaterials),after
chemicalfixation,orundercryogenicconditions(seebelow).Itshouldbenotedthatthe
semi-thinsections,afterdeformationoutsideorinsideamicroscope,arealsousedfor
thedetailedstudyofthedeformationmechanismsofthematerials.Asintheprevious
case,theflatsurfacesremainingafterultramicrotomycanbestudiedbymeansofAFM
andSEM.

CryomicrotomesandCryoultramicrotomes

Cryodevicesareidealequipmentforsectioningsoftmaterialswithoutfixationor
staining.Boththeknifeandthespecimenarecooledbyliquidnitrogen,wherebythe
sectioningtemperaturecanbeadjusteddownto−185C.Thesesectionsaremainly
studiedbymeansofTEM,whiletheflatsurfacescanbescannedbyAFM.

Knives

Theknivesusedforsectioningaremadeofglassordiamond.Usingaspecial
glassbreakingdeviceandgood-qualityglassstrips,anexpertcaneasilymanufacture
glassknivesforbroadapplication.Bothtypesofkniveshaveadvantagesand
disadvantages.Theselectionofthetypeoftheknifeisdeterminedbythepriceandalso
bythenatureofmaterialtobesectioned.Forwetsectioningitisnecessarytomounta
truforcollectingtrayontotheglassknife,ortouseadiamondknifewithatruf.
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