
Theaim offixation

Theaim offixationistopreservecellsortissuesinasnearalifelike

conditionaspossible,preventautolysisandputrefaction,andprotectthe

tissuefrom subsequentprocessing.Fixativeshavedifferentactionse.g.

crosslinking,precipitative,coagulativeetc.Theyalsohavedifferent

penetrationrates,usuallymeasuredindepthpenetratedpermm perhour.I

normallyrecommendfixingin20xthevolumeoffixativetotissueandfix

forconsistentperiodsoftime-forexample,Iwouldnormallyfixsamples

0.5cm thickinatleastonedimensionfor24hoursinNeutralBuffered

Formalin,orfor6hoursinBouinsfluid.Iwouldthentransfersamplesinto

70%ethanol(thefirststageinmanyroutineparaffinprocessingprotocols)

priortoprocessing.
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Figure1:Acommerciallyavailable“concentrate”which,afterdilutionwith

water,producesaneutralbufferedformalinsolution.

Figure1:Imageofacommerciallyavailable“concentrate”whichafter

dilutionwithwaterproducesaneutralbufferedformalinsolution.

1.Phosphatebufferedformalin

Formulation

40%formaldehyde:100ml

Distilledwater:900ml

Sodium dihydrogenphosphatemonohydrate:4g

Disodium hydrogenphosphateanhydrous6.5g

ThesolutionshouldhaveapHof6.8

Fixationtime:12–24hours

RecommendedApplications

Themostwidelyusedformaldehyde-basedfixativeforroutine

histopathology.Thebuffertendstopreventtheformationofformalin

pigment.ManyepitopesrequireantigenretrievalforsuccessfulIHC

followingitsuse.Mostpathologistsfeelcomfortableinterpretingthe

morphologyproducedwiththistypeoffixative.

2.Formalcalcium



Formulation

40%formaldehyde:100ml

Calcium chloride:10g

Distilledwater:900ml

Fixationtime:12–24hours

RecommendedApplications

Recommendedforthepreservationoflipidsespeciallyphospholipids.

3.Formalsaline

Formulation

40%formaldehyde:100ml

Sodium chloride:9g

Distilledwater:900ml

Fixationtime:12–24hours

RecommendedApplications

Thismixtureofformaldehydeinisotonicsalinewaswidelyusedforroutine

histopathologypriortotheintroductionofphosphatebufferedformalin.It

oftenproducesformalinpigment.



4.Zincformalin(unbuffered)

Formulation

Zincsulphate:1g

Deionisedwater:900ml

Stiruntildissolvedthenadd–

40%formaldehyde:100ml

Fixationtime:4–8hours

RecommendedApplications

Zincformalinsolutionsweredevisedasalternativestomercuricchloride

formulations.TheyaresaidtogiveimprovedresultswithIHC.Therearea

numberofalternativeformulasavailablesomeofwhichcontainzinc

chloridewhichisthoughttobeslightlymorecorrosivethanzincsulphate.

5.Zenker’sfixative

Formulation

Distilledwater:950ml

Mercuricchloride:50g

Potassium dichromate:25g

Glacialaceticacid:50ml



Fixationtime:4–24hours

RecommendedApplications

Givesgoodnuclearpreservationbutlysesredbloodcellsduetothe

presenceofaceticacid.Hasbeenrecommendedforcongestedspecimens

andgivesgoodresultswithPTAHandtrichromestaining.Produces

mercurypigmentwhichshouldberemovedfrom sectionspriortostaining

andcanproducechromepigmentiftissueisnotwashedinwaterpriorto

processing.Isanintolerantagentso,afterwaterwashing,tissueshouldbe

storedin70%ethanol.

6.Helly’sfixative

Formulation

Distilledwater:1000ml

Potassium dichromate:25g

Sodium sulphate:10g

Mercuricchloride:50g

Immediatelybeforeuseadd–

40%formaldehyde:50ml

Fixationtime:4–24hours

RecommendedApplications

Consideredexcellentforbonemarrow,extramedullaryhaematopoiesisand



intercalateddiscsofcardiacmuscle.

Producesmercurypigmentwhichshouldberemovedfrom sectionsprior

tostainingandcanproducechromepigmentiftissueisnotwashedin

waterpriortoprocessing.Isanintolerantagentso,afterwaterwashing,

tissueshouldbestoredin70%ethanol.BecauseofthelowpHofthis

fixativeformalinpigmentmayalsooccur.

7.B-5fixative

Formulation

Stocksolution

Mercuricchloride:12g

Sodium acetateanhydrous:2.5g

Distilledwater:200ml

Workingsolution,prepareimmediatelybeforeuse

B-5stocksolution:20ml

40%formaldehyde:2ml

Fixationtime:4–8hours

RecommendedApplications



Despiteitsmercurycontentandconsequentproblemswithdisposalthis

fixativeispopularforfixationofhaematopoieticandlymphoidtissue.It

producesexcellentnucleardetail,providesgoodresultswithmanyspecial

stainsandisrecommendedforIHC.Sectionswillrequiretheremovalof

mercurypigmentpriortostaining.Tissueshouldnotbestoredinthis

fixativebutplacedin70%ethanol.

8.Bouin’ssolution

Formulation

Picricacidsaturatedaqueoussoln.(2.1%):750ml

40%formaldehyde:250ml

Aceticacidglacial:50ml

Fixationtime:4–18hours

RecommendedApplications

Givesverygoodresultswithtissuethatissubsequentlytrichromestained.

Preservesglycogenwellbutusuallylyseserythrocytes.Sometimes

recommendedforgastro-intestinaltractbiopsies,animalembryosand

endocrineglandtissue.Stainstissuebrightyellowduetopicricacid.

Excesspicricshouldbewashedfrom tissuespriortostainingwith70%

ethanol.Becauseofitsacidicnatureitwillslowlyremovesmallcalcium

depositsandirondeposits.

9.Hollande’s



Formulation

Copperacetate:25g

Picricacid:40g

40%formaldehyde:100ml

Aceticacid:15ml

Distilledwater:1000ml

Dissolvechemicalsindistilledwaterwithoutheat.

Fixationtime: 4–18hours

RecommendedApplications

Recommendedforgastro-intestinaltractspecimensandfixationof

endocrinetissues.ProduceslesslysisthanBouin.Hassomedecalcifying

properties.

Fixativemustbewashedfrom tissuesiftheyaretobeputintophosphate

bufferedformalinontheprocessingmachinebecauseaninsoluble

phosphateprecipitatewillform.

10.Gendre’ssolution

Formulation



95%Ethanolsaturatedwithpicricacid:800ml

40%formaldehyde:150ml

Aceticacidglacial:50ml

Fixationtime:4-18hours

RecommendedApplications

ThisisanalcoholicBouinsolutionthatappearstoimproveuponageing.It

ishighlyrecommendedforthepreservationofglycogenandother

carbohydrates.Afterfixationthetissueisplacedinto70%ethanol.Residual

yellowcolourshouldbewashedoutbeforestaining.

11.Clarke’ssolution

Formulation

Ethanol(absolute):75ml

Aceticacidglacial:25ml

Fixationtime:3–4hours

RecommendedApplications

Hasbeenusedonfrozensectionsandsmears.Canproducefairresults

afterconventionalprocessingprovidingfixationtimeiskeptveryshort.

Preservesnucleicacidsbutlipidsareextracted.Tissuescanbetransferred

directlyinto95%ethanol.



12.Carnoy’ssolution

Formulation

Ethanolabsolute:60ml

Chloroform:30ml

Aceticacidglacial:10ml

Fixationtime:1–4hours

RecommendedApplications

Israpidacting,givesgoodnuclearpreservationandretainsglycogen.It

lyseserythrocytesanddissolveslipidsandcanproduceexcessive

hardeningandshrinkage.

13.Methacarn

Formulation

Methanolabsolute:60ml

Chloroform:30ml

Aceticacidglacial:10ml

Fixationtime:1–4hours

RecommendedApplications



SimilarpropertiestoCarnoybutcauseslessshrinkageandhardening.

14.Alcoholicformalin

Formulation

40%Formaldehyde:100ml

95%Ethanol:900ml

0.5gcalcium acetatecanbeaddedtoensureneutrality

Fixationtime:12-24hours

RecommendedApplications

Combinesadenaturingfixativewiththeadditiveandcross-linkingeffects

offormalin.Issometimesusedduringprocessingtocompletefixation

followingincompleteprimaryformalinfixation.Canbeusedforfixationor

post-fixationoflargefattyspecimens(particularlybreast),becauseitwill

allowlymphnodestobemoreeasilydetectedasitclearsandextracts

lipids.Ifusedforprimaryfixationspecimenscanbeplaceddirectlyinto

95%ethanolforprocessing.

15.Formolaceticalcohol

Formulation

Ethanolabsolute:85ml

40%formaldehyde:10ml



Aceticacidglacial:5ml

Fixationtime:1–6hours

RecommendedApplications

Afasteractingagentthanalcoholicformalinduetothepresenceofacetic

acidthatcanalsoproduceformalinpigment.Sometimesusedtofix

diagnosticcryostatsections.Ifusedforprimaryfixationspecimenscanbe

placeddirectlyinto95%ethanolforprocessing.

Proprietaryfixativesolutions

Duringthelastfewyearstherehavebeenanincreasingnumberof

proprietaryfixativesdevelopedforuseinhistopathologyandmedical

research.Theyaregenerallymarketedaslesshazardousreplacementsfor

traditionalformalinfixativesoraslesstoxicsubstitutesforfixative

mixturescontainingmercurysuchasB5.

EventhoughanMSDSmustbeprovidedtheexactcompositionofthese

reagentsisnotusuallypublishedandapotentialuserhastomakedowith

ageneraldescriptionofthereagent.Thoserecommendedassubstitutes

forB5andZenker’s(whicharecommonlyusedtofixlymphoidand

hemopoietictissues)usuallycontainzincorbarium saltsandalow

percentageofformaldehyde,whiledirectformalinsubstitutesoftencontain

glyoxalandothercomponents.Itisinthelattergroupthatreagents

recommendedformicrowave-assistedfixationarefound(seePart5).

Ethanol,methanolandisopropanolareincludedinsomeformulations.5

Figure2:Twoexamplesofproprietaryfixativesolutions.Accordingtothe



manufacturer“Fix-All”containing,alcohol,barium chlorideand10%

formalin,isrecommendedforfixationofalltypesoftissuesandasa

substituteformercurycontainingB-5fixative.“O-Fix”containsalcohol,

formalinandaceticacidandcanalsobeusedtofixalltypesoftissuesbut

isparticularlyrecommendedforhighlightinglymphnodesduringdissection.

Figure2:TwoexamplesofproprietaryfixativesolutionsshowingSurgipath

Fix-AllandO-Fix.Accordingtothemanufacturer“Fix-All”,containing

alcohol,barium chlorideand10%formalin,isrecommendedforfixationof

alltypesoftissues.


