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ABSTRACT

The research was done over the relation of a serial ,,Staphylococcus aureus*
bacterial phages of the “Biochemphag” and the complex medicine the “Pio phages”
with the finely dispersed powders of the Ca and Mg carbonates. This research
reveals that at the room temperature and, when holding them for a while the bacterial
phages are adsorbing to the above mentioned salts. After the filtration of the
suspension which we got, the most part of a fragmented ballast acids and proteins
(<97%) are washing out - moving to filtrate. This was detected over the UV
spectrometry. The bacteriophages titer showed also that almost 100% of the
bacteriophages are adsorbed at the solid salts. Adsorbed salts are keeping its high
activity, that is detected by the desorption of the bacteriophages and subsequent
titration. Also by the activity of the solid deposition (precipitate) at the bacterial sward
(zone of the lysis: +4  method of Krieg)
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Bacteriophageshavesuccessfully beenloadedintoelectrospunscaffoldsbasedona

biodegradable poly(ester wurea) (PEU). Specifically, Phagestaph and Fersis
bacteriophagepreparationswereconsideredduetotheirspecificactivity against
Staphylococci (e.g. S. aureus) and Streptococci (e.g. S. pyogenes).
The effectoftheappliedelectricfieldandthetime atwhichphageswere exposedtothe
highvoltageonthefinalphageactivity wasevaluatedby meansofthedoubleagar
method.Studieswereextendedtotheelectrospinning ofwatersolublepolymers(i.e.
poly(ethyleneglycol)thatallowedtouse the initialcommercialbacteriophage solutions.
Resultswere promisingsince revealeda scarce influence of the electricalfieldandthe
electrospinningprocessonthephageactivity.Fibermorphology =~ waslogically = foundto
bestronglydepended onthe conductivityofthe electrospinningsolution.

Preparationof poly(esterurea)
scaffoldsloadedwithphageswasperformedaccording
twodifferentmethodologies:a)Lyophilizationof  the initialphage preparationand
subsequentdispersionofthe residue inthe organic polymer solution,b) Adsorptionof
phageincalciumcarbonateparticlesandsubsequentdispersionin thepolymersolution.
Morphology, hydrophilicity andbactericidepropertieswereevaluatedinallcases.
Resultsdemonstratedthattheuseofcarbonateparticlesrenderedafinalactivity similar
totheinitialpreparation,whereasaslightlossofactivity wasdetectedwhenthe
lyophilizationstepwas  performed.Adhesionandproliferationassaysusing  epithelial
cellsdemonstratedthebiocompatibilityofboth unloadedandbacteriophageloaded
PEUscaffolds,althoughsomeslightdifferenceswereobserveddependingonthetype
ofbacteriophages and theselected preparation methodology.

Phagetherapy istheapplicationofbacteria-

specificvirustotreatpathogenicbacterial infections. Thistherapy hasmany
potentialapplicationsinhumanmedicineaswellas
veterinary,agricultureandfoodprocessing. ~ Thediscovery  of  bacteriophagesis
controversialsince differentclaimshave beenformulated.Nevertheless, itis
recognizedthatd’Herelleperformedthepioneering workandproposedthenameof
bacteriophagestovirusescapable toinvade bacterialcellsandeventodisruptbacterial
metabolism causingbacterial lysis.
Specifically,phagesappearnowadayshighly interestingasanantibioticalternativeto
treatbacterialinfectionsthathave developedanantibiotic resistanceandalsowhen
biofilmsresistanttoantibioticpenetration (e.g.thosecoveredby apolysaccharidelayer)
wereproduced. Thehighspecificity  ofphagesisalsoattractivesincecanbeseentobe
harmlesstothe hostorganismaswellastobeneficialbacteria (e.g.gastro-intestinal
flora).Nowadays,phageshavebeenrevealedhighly appropriateforthetreatment of poorly
healingwounds,e.g.indiabeticandbedriddenpatientsaswellasthoseaffected by
venousstasisulcers. Thetreatmenthasgreatercostssinceliquidpreparationsof phages are
applied locally requiring the use and frequent change of dressings.
Therefore,recentapproachesdealwiththe incorporation/encapsulationofphagesintoa
polymericmatrixortheirimmobilization onto apolymericsurface.

Biodegradable poly(ester amide)s based on amino acids have been employed
as matricesfordepositionofacombinationofphageswithothermedicaments. The
producthasbeencommercializedunderthetrademarkof PhagoBioDerm,being
demonstratedbeneficialforthetreatmentofpoorly healingwoundsandmultidrug-
resistantStaphylococcusaureusinfections. Encapsulationof phagesinmicrospheres
bymeansofemulsion-solventextractionmethod
hasbeenperformedbutresultsshowedalossofactivity
thatwasattributedtotheemployedorganicsolvent.Creationof antimicrobialsurfaces by
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passiveimmobilization, throughchemicalbioconjugation,covalentanchoringorby
electrostaticinteractionstakingadvantageofthe differentcharge
distributionbetweenheadandtailhave alsobeenassayedwith different success.

Electrospinningiscurrently aneasyprocesstogetmicro/nanofibersandmatswitha
tunableporosityafteraccumulationoffibers. Anadditionaladvantageofthetechnique
isagreatversatility  thatallowsworkingwithagreatvariability =~ ofpolymericmaterials
andloading  differentactive = agentsforarequiredapplication(e.g.  preparationof
scaffoldswithbactericide properties).Basically,a  highelectricalfieldisappliedtoa
liquiddropletheldattheendofacapillary tube. Thedropbecomeselectricallycharged
andstretchedwhentheelectrostaticrepulsioncounteractsthesurfacetension.Inthis ~ way,a
jetisejectedtowardsagroundedtarget(collector). Solution
characteristics(e.g.solvent,polymer concentration,conductivity,vapor diffusivity) and
operationalparameters(e.g.distance betweenthe needletothe collector,flow rateand
appliedvoltage)caneasily bemodifiedinordertogetcontinuousandhomogeneous fibers
with thedesired morphology.
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