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Reducing Formalin exposure risks in Surgical Specimen Management
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Introduction

| 2y O Sagafdin@he health effects of formalin exposure together with the reclassificatiorof formaldehydeto a classl carcinogen(IARChasprompted, hospital authorities, surgical
staff, and biomedicallaboratoriesto assesslternate solutionsaimedat reducingexposureto the substanceA critical exposurepoint for hospitalpersonnelisin the transferof tissuefrom
surgicaltheatresto the pathologylab. Thisprojectaimsto assesshe alternate systemdor minimisingthe risk of formalin exposurein Theatres

CurrentSituation:

The Histology Departmentin Sheffieldis split over two sites RoyalHallamshireHospitaland the Northern GeneralHospital Previouslythe two sites had separatefully functioning
laboratories,but in 2013the sitesmergedto one largelab at RHHandasmallW & | { BlofataryiabNGHfor specimenreceiptand urgent protocols Both siteshavetheatre units which
sendsurgicalspecimendor Histologicahnalysis

At RHHtheatresare in samebuildingasHistology Thespecimengakenin theatresare collectedinto specimenbuckets,refrigerateduntil the next scheduleddeliveryandthen broughtto
Histologywhere they are fixed in formalin on receipt Thefixation is done within the Histologydepartmentwhere staff are trained to handleformalin safelyover downdraft benchesand
havespillagekits andtrainingin caseof an accidentalspill.

At NGHthe campusislargeandthe HistologyDepartmentis acrossthe site from the theatres Onthis site, largespecimenpots are filled with formalin in Histology,andthen transportedto
theatresby the theatre porterson trolleys,acrosscar parksand throughthe hospitalbuildings Thetheatre unit encompassea largenumberof theatresand bed baysfor patientspre- and
post-operative

Thereare no facilitiesfor downdraftin theatres the pots are storedon shelvesn a smallstore room whichis accessibléo anyonein the unit, with no lockablecabinetsto storethem in or
ventilationin the room. Thereare no spill kits or trainingin how to dealwith spills,andwhen specimensare takenfrom patients,the formalin pots are in takeninto the theatre and opened
there. Oncein the pots, specimensre then loadedonto the trolley and broughtbackto Histologyacrossthe sameroute asbefore.

Oncein Histologyat NGHthe specimensre fixed overnightthen the formalinis drainedoff andthe specimernbaggedup andtransportedto RHHfor dissectionand histologicalanalysis

Tissue Storage Methods in Theatre

Aim:
from theatres at NGH is the main aim of this project.

Optionsavailable to us:
specimens prior to delivery to the Histology department for fixation.

designated transport route or taxi service.

transportation
3. Alternativesolution:

system and we receive at least 2 or 3 of each per day form NGH theatres

Seal Safe with Data Logger Readdiogchscreerontrols

Method

Thevalidationincludedassessmentf a selectionof non diagnostidissuesfrom theatres Alltissueswere vacuumsealed formalinfree usingthe TissueSAF-Etored
andtransportedat 4°Cto the Laboratoryandthen immersedinto formalin usingSealSAFEH&ESIlidesfrom thesetissueswere comparedto routinely formalin fixed
tissuesections

Thesystemusesrobust specimenbags,which will withstand any transportation Thebagswere providedto theatresat NGH Thespecimenswere placeddirectly
into one of thesebags the patient ID labelapplieddirectly to the bagandthe requestform sealedin a designatedoouchon the front of the bag

Thespecimensare then sealedinto the bagsby theatre staff usingthe TissueSARBachine,which removes air from the bagusingnegativepressureand then heat
sealsthe top of the bag Thebagsare heat sealedunder pressureto reducethe volumeandthus the spacetakenby the specimensand so canbe storedin smaller
fridgesif necessaryand transportedeasily Specimensre transportedat 4°C, together with a temperature log card which monitors the temperaturethrough out
the transportprocess this systemalsotrackthe batchof sampledrom theatresto laboratory

Onreceiptat RHHHistologythe sealedbagis cut alongthe line at the top belowthe heat seal,andthen placedin the SealSAFEachinewhich addsformalinto the
bagin a 1:2 weight volumeratio, within a containedsystem,preventingthe userbeingexposedo formalin. It then resealsthe bagundernegativepressureandthe
bagcanthen be left standinguprightto allow for fixation of the specimen

Bagged specimens with formalin for fixation

Results

Thoughonly usedfor a limited amount of tissuetypes,the number of specimensve have so far receivedhave shown good fixation and
have shown no physicaldamagefrom transportation this way. The results of histologicaland immunohistochemicabtaining has been
comparableto those specimengreviouslyand simultaneouslyreceivedin formalin pots and there hasbeenno detrimental effectson the
guality of the histologicalor IHCslidesproducedor reporting of the specimendgrom usingthe TissueSAF&Nd SealSAF&ystem
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mmse L Discussion/Conclusion
We demonstratedthat the Menarini TissueSAFBnd SealSAFEacuumtransfer systemgivesequivalentresultsto current procedures
% Ao Thereis no evidenceof any effect on the subsequenfprocessingf the tissuesand no changeis observedin the H&Eslidesin the majority
st of tissues
. = Thenextphaseof the trial will involvelargerbenigncolorectalspecimensand then oncedeemedsuitableand not detrimentalto the tissue,
'~ the malignantresectionswill be transportedthis way.
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Standardization of pranalytical processing is mandatory for a proper preservation and processing of surgical biopsies. Their
transfer in UVS assured standard quality for structural, antigenic and nucleic acids analysis.
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TheTissueSARkgh vacuum specimen transfer system shows promise as a technology that will promote environments safe from
the toxic, hazardous and carcinogenic formaldehyde solutions that form the current work systems of operating rooms and
anatomic pathology laboratories.
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All of the above issues at the NGH site obviously equate to a large health and safety risk to both staff and patientd tmblenaddressed. Removing formalin

1.Providingheatres with empty specimen pots (as is done at ltedlamshiresite) and the introduction of large, purposriilt fridges in the theatres for storage of
2. Directtransportation of unfixed specimens to the RHH Histology department from NGH theatres, bypassing the NGH satellite |edsmmptiany, using a
Both these options would require a way of keeping the specimens fresh and the volume of specimens created by theatresldladgwue large fridges if

specimens were still placed in plastic buckets. They also take up space and are bulky for transportation, whereas soembsjgscare not robust enough for

Tissue samples from Theatres are currently transferred to the Laboratory in pots of formalimis3ireSAFENd SealSAFRigh vacuunbiospecimentransfer
system (Menarini Diagnostics) were trialled as a solution to the issue. The trial started in November 2014 Wisswe®AHRHaced in theatres at NGH and one
SealSAFglaced in the dissection room in Histology RHH. The trial began using gallbladder and appendix specimens, as theseaddochdclem risk for a new
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Barcode reader with printer to log patient data, date, time & quantity of formalin

Immunohistochemistry Slides of Sections from Vacseal tissues



