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Vitrificationhasbroughtaboutimportantchangesincryopreservationandhumanfer-
tilitypreservation.Easinessandspeedandnoneedforcostlyfreezingtechnologies
arereasonsforitsrapiddevelopment.Vitrificationisthesolidificationofaliquid

withoutcrystallization.Ascoolingcontinues,however,themolecularwavesintheliquidper-
meatingthetissuedecline.Finally,an"arrestedliquid"stateknownasaglassisattained.Vit-
rificationhasbeendemonstratedtoaffordhigherpreservationforanumberofcells,including
monocytes,ovaandearlyembryosandpancreaticislets.(1)

Thereare anumberofmajor contests forperformingofvitrification for tissueengineered
medicalproducts.Withoutadheringtothesestandards,certainlytheprocessofvitrification
willfail.Thefirstoneisvitreousstate.Thereisnoexplanationaboutvitreousstateinthis
study.Stabilityofthevitreousstateiscriticalforthemaintenanceofvitrifiedtissueintegrity
andviability.Inpresentstudythemethodofvitrificationhasnotbeenexplainedindetailsand
itseemsmostofstandardsforvitrificationhavenotbeenconsidered.Vitrificationmethodsto
preservationhavesomeofthelimitationsassociatedwithconventionalfreezingmethods.(2) 
First,bothmethodsentaillowtemperaturestorageandtransportationconditions.Neithercan
bestoredabovetheirglasstransitiontemperatureforlongwithoutsignificantriskofproduct
damageduetoinherentinstabilitiesresultingtoiceformationandgrowth.Bothmethodsuse
cryoprotectantswiththeirassociatedproblemsandnecessitateexperiencedtechnicalsupport
duringrewarmingandcryoprotectantelutionphases.Theveryhighconcentrationsofcryopro-
tectantsneededtofacilitatevitrificationarepotentiallytoxicsincethecellsmaybeexposedto
thesehighconcentrationsathighertemperaturesthaninfreezingmethodsofcryopreservation.
Cryoprotectantscankillcellsbydirectchemicaltoxicity,orindirectlybyosmotically-induced
stressesduringsuboptimaladditionorremoval.(3)Uponcompleteachievementofwarming,
thecellsshouldnotbeexposedtotemperaturesabove0oCformorethanafewminutesbefore
theglass-formingcryoprotectantsareremoved.Itispossibletoemployvitrifiedproductsin
highlycontrolledenvironments,suchasacommercialmanufacturingfacilityoranoperating
theater,butnotinanoutpatientoffice.Thereisn’tanydataaboutabovementionedpointsin
this study.(4)Anotherissueisheattransfer.Heattransferissuesaretheprimaryproblemfor
scalingupthesuccessesinsomewhatsmalltissuespecimenstolargertissuesandorgans.The
limitsofheatandmasstransferinbulkysystemsresultinnon-uniformcoolingandleadsto
stressesthatmightbegincracking.Infact,thehighercoolingratesthatfacilitatevitrification
willtypicallyleadtohighermechanicalstresses.(5)Inpresentstudythereisnoinformationon
theusedmaterialpropertiesofvitreousaqueoussolutions.Materialpropertiessuchasthermal
conductivityandfracturestrengthofvitreousaqueoussolutionshavemanyconnectionswith
theirinorganicanaloguesthathappenatnormaltemperatures.Anymaterialthatisunrestricted
willundergoachange in size (thermal strain)whensubjected toachange in temperature.
Additionalimportantissuethathasnotbeenaddressed,isthestressesthatarisetobilletthe
differentialshrinkage.Thermalstresscandefinitelyreachtheproducedstrengthofthefrozen
tissueresultinginplasticdeformationsorfractures.(6)Onemoremajorobstacleforperforming
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ofvitrificationisthetechniqueusedforwarming.Thisissuealsohasbeenignoredinpresent
study.Thewarming techniqueshouldbehighlyeffective topreventdevitrificationand ice
growth by recrystallization. 
Therationalforvitrificationofneatsemenhasnotbeenmentioned.Whataretheadvantages
ofvitrificationofsemeninsteadofsperm?Isthereanyscientificbackgroundforthisproce-
dure?Forvitrification,itisrecommendedthat,eventheplasmaofspermshouldberemoved.
Forvitrification thespermplasma is removed, itmeans thatbyusing this techniquemany
infectingagentssuchasHIV,hepatitisandotherviruseswillberemovedfromthesperm,and
thereforetheseinfectiousmicroorganismcannotbetransmittedviasperm.HenceHIV+men
willhavethechancetofatherchildrenwithouttheriskofpassinginfectiousorganismstobaby
andmother.Afterseparationofplasmafromthesperm,thevitrifiedspermshouldbestoredin
anultra-colddeepfreezeat-86ºCenvironment.Thismethodhasseveraladvantagescompared
toothermethods,firstthemotilityofrethawedspermincreasessignificantly(75%usingthis
methodvs.31%usingconventionalmethods)secondahighernumberofviablespermcanbe
achievedandthiscanresultinhigherchanceoffertilizationinARTs,suchasIVFandICSI.(7)

However, twodecades past thefirst live-birth fromvitrified embryos, there are still some
uncertaintiesonthesafetyofthesetechniquesanditspossibletoxiceffectsonthehealthof
childrenbornfromvitrifiedembryosoroocytes.Thereisfearthatuseofhighconcentrations
ofcryoprotectantsmayresultingeneticorepigeneticabnormalitieswithensuinginbornmal-
formations.Therefore,thereisnoagreementorscientificrecommendationsforthereplace-
mentofslowfreezingmethodwithvitrificationuniversally.
Thetechniquesforperformingvitrificationareevolving.Recentlyvitrificationofmetaphase
IIoocyteshasbeendescribedtoholdabilityforoocytepreservation,whichcanbevitalin
countrieswherealimitednumberofoocytescanbeinseminatedandembryocryopreservation
isillegal,aswellasinoocytedonationandfertilitypreservationpriortocancertreatment.(8)

The twomostcommonlyused tests todeterminespermDNAdamageare theTUNELas-
sayand the spermchromatin structureassay (SCSA).(9) theTUNELassayhasneverbeen
adjustedforusewithhumanspermatozoaandlowernormalthresholdvalueshavenotbeen
obviouslyrecognized.DNAtestingbySCSAhasbeenwidelystandardized.TUNELtesthas
notbeenstandardizedtothesamelevelasSCSA.TUNELassaycannotselectivelydifferenti-
ateclinicallysignificantDNAfragmentationfromclinicallyinsignificantfragmentation.The
assayalsocannotdifferentiatenormalDNAgroovesfrompathologicgrooves.Moreover,the
TUNELtestdoesnotgiveanyinformationconcerningtheparticulargenesthatmaybeaf-
fectedbyDNAfragmentation.ThisassaycanonlydeterminetheamountofDNAfragmenta-
tionthatensues,withthehypothesisthathigherlevelsofDNAfragmentationarepathologic.
(10)Nowadays,theonlyreliabletesttodeterminespermDNAfragmentationisSCSA.This
testhasvalidatedclinicalreferencerangeandcriteriatointerprettheyieldedresultsprecisely.
UsingtheSCSAtestonecantest5,000individualspermwithahigh-precisionflowcytometer.
TointerprettheresultsofSCSAtestDNAfragmentationindex(DFI)isused,whichrepresents
thepopulationofcellswithDNAdamage.(11,12)

FinallyamajorlimitationofpresentstudyisabsenceofpicturesbothfromTUNELresults
andvitrifiedsperms.
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