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1 Theuseofd t ta@ainsthe spreadof COVIBEL9

Consideringhat the recent COVID1@pidemicis spreadingaroundthe world,b S ¢ & (REsHATE
Developmentlepartment accordingo the technicalpublicationsof the EuropearCentrefor Disease
Preventionand Controf, hasstarted ad specificstudyin order to evaluatethe efficacyof Newster
Sterilizerfor the treatmentof PersonaProtectiveEquipmentd & t tafferuse

In particularthe dResearch&Developmémonsideredhllte PPEin accordancevith the international
guidelinedssuedby the EuropearCentrefor DiseaséPreventiorand Controf:

ProtectionDevices PPESuggested
FFP2 FFP3Maskg EN149standards

RespiratiorProtection ./
8, P

Protectiveglasse®r visor EN166andEN170

VisualProtection %

Waterprooflongsleevesuits- EN13034and 13982

BodyProtection ® @

Heavy duty gloves for chemical and microorganism protecEdNB874

. /@’5‘/
‘(%/ L %{4_,
()

HandProtection

Heavy duty (anitut) gloves EN388

x
&

Tablel: temsnecessaryor a minimumIPDsetto managesuspectedr confirmedcasesof COVID19

2 https://www.ecdc.europa.eujen
3 https://www.ecdc.europa.eu/en/publicatialteta/safeuse personalprotectiveequipmentreatmentinfectiousdis-

easedigh
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The90%of the total amountgenerateds representedby Glovesand Masks(in particularchirurgical
mask)that requirea specifictreatmentin order to removethe biologicalrisk.

2 Effectof Exposureo PPEhroughimpropermanagement

Accordingto the dConclusiorof the United NationsSpeciaRapporteur July2011¥ Bnproper man-
agementand disposalof medicalwasteis a threat to the enjoymentof humanrights, includingthe
rightsto:

V Lfe,

V Highestattainablestandardof physicabndmentalhealth,

V Safeandhealthyworkingconditions,

V Adequatestandardof living.

Thoseaffected include medicalstaff, patients, support serviceworkers, waste workers, recyclers,
scavengerandthe public* Infectiouswaste asPPHised,shouldalwaysbe assumedo containpath-

ogenicmicroorganisms Thiscreatea severeriskfor the environmentandthe populationwith differ-

ent pathogeniovaysof transmissiorfor differenttypes of diseases.

Infectious Diseases
Infectious Agent Environment + Host = Infection

m'

—_— O
® Antigenic determinants ¢ Protective measures e Immunity ® Disease outcome
e Pathogenicty e Circumstances of exposure ® Passive host defences e Prognosis
e Life cycle ® Homeostasis/adaptation ® Disability

Figurel: WHOPathogenidVay Transmission

Insidethe infectiousdiseasewards of healthcarefacilities, all the personalprotective equipment
(PPE)aftertheir use,becomeinfectiouls wasteto segregateandmanageproperly.Forexampleevery
PPHEusedfor the infection preventionand control of Respiratorynfections(SARSYIERSCovid19X 0
mustto managedandtreated asfastaspossiblein orderto reducethe possiblediseasespread.
Healthcaravastecontairs not onlyused PPEbut manyother medicalequipmensthat couldtransmit
pathogenghroughthe environmentwith sevee biologicrisksfor the population Thefollowingtrans-
missionvehiclesare usuallypresentin HCWsubstrates.

4 Conclusionof the United NationsSpecialRapporteur,July 2011
5 WHO Guidelines
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Type of infection

Examples of causative organisms

Transmission vehicles

Gastroenteric infections

Enterobacteria, e g. Salmonella, Shigella spp._; Vibrio cholerae; Clostridium difficile;
helminths

Feces and/or vomit

Respiratory infections

Mycobacterium tuberculosis; measles virus; Streptococcus pneumorniae, Severe
Acute Respiratory Syndrome (SARS)

Inhaled secretions; saliva

Ocular infection

Herpesvirus

Eye secretions

Genital infections

Neisseria gonorrheae; herpesvirus

Genital secretions

Skin infections

Streptococcus spp.

Pus

Anthrax

Bacillus anthracis

Skin secretions

Meningitis

Neisseria meningitidis

Cerebrospinal fluid

Acquired immunodeficiency
syndrome (AIDS)

Human immunodeficiency virus (HIV)

Blood, sexual secretions, body
fluids

Haemorrhagic fevers Junin, Lassa, Ebola, and Marburg viruses All bloody products and
secretions
Septicaemia Staphylococcus spp Blood

Bacteraemia

Coagulase-negative Staphylococcus spp._; (including Methicillian-resistant S. aureus);

Enterobacter, Enterococcus, Klebsiella, and Streptococcus spp.

Nasal secretion, skin contact

Candidaemia Candida albicans Blood
Viral hepatitis A Hepatitis A virus Faeces
Viral hepatitis B and C Hepatitis B and C viruses Blood and body fluids

Avian influenza

H5N1 virus

Saliva, other secreti

Tablel: Examplesf transmissiorvehiclefor differenttypesof infection

In caseof epidemicemergenciesthe propermanagemenbf HCWmustto be implementedwith so-
lutions that guarantee
V Hficacyof the sterilizationprocess
V Minimizingof relatedrisk connectedwith the other stages of the HCWmanagemensuchas
storage transport.
Thankto on-site equipmentthese connectedrisks could be easilyreducedand allow to reducethe
possiblespreadof diseaseshanksto the sterilizationinsidethe healthcarefacilities.

3 CoronaviruSARSMERSNndCovid19

CoronavirusefCoV)are a largefamily of virusesthat causeillnesgsrangingfrom the commoncold
to more severediseasesuchas Middle EastRespiratorySyndromegMERSCoV and SevereAcute
RespiratonysyndromgSARE0V). AnovelcoronavirugSARE0V2) isanewstrainthat hasnot been
previouslyidentifiedin humans.

Coronaviruseare zoonotic,meaningthey are transmittedbetweenanimalsand people. Detailed
investigationgoundthat SARE oWvastransmittedfrom civetcatsto humansandMERSCoVirom
dromedarycamelsto humans.Severaknowncoronaviruse are circulatingin animalsthat havenot
yetinfectedhumans.

NEWSTer Group

web www.newstergroup.com



. NEWSter:

BE The New Age Sterilization

Commonsignsof infection include respiratory symptoms,fever, cough, shortnessof breath and
breathingdifficulties.In more severecasesjnfectioncancausepneumoniasevereacuterespirdory
syndromekidneyfailureandevendeath.

Standardrecommendationsto prevent infection spread include regular hand washing,covering
mouth andnosewhencoughingandsneezingthoroughlycookingmeatandeggs Avoidclosecontact
with anyoneshowingsymptomsof respiratoryilinesssuchascoughingandsneezing.

A novel coronavirusis a new strain of coronavirusthat has not been previouslyidentified in hu-

mans. Thenew, or & y 2 @@dnaviruspow calledSARE0V2, had not beendetectedpreviousto

the outbreakreported in Wuhan,Chinain December2019. SARE0V/2 is from the samefamily of

virusesasthe SevereAcuteRespiratorysyndromgSAR& oV )but it isnot the samevirus.Therelated

diseaseis namedCovid19 Aswith other respiratoryillnessesjnfection with SAR€0V2 cancause
mild symptomsncludingarunnynose,sorethroat, cough,andfever. It canbe more severefor some
personsand canleadto pneumoniaor breathingdifficulties. More rarely,the diseasecanbe fatal.

Olderpeopk, and peoplewith pre-existingmedicalconditions(suchas,diabetesand heart disease)
appearto be morevulnerableto becomingseverelyill with the virus.

3.1 FirstDataon Stabilityandresistanceof SAR8oronavirudy WHOmembers

Theinformationbelow providesthe first compilationof data on resistanceof the SAR&oronavirus
againstenvironmentafactorsand disinfectantsThisinformationhasbeenprovidedby Membersof
the WHOmMmulti-center collaborativenetwork on SARSliagnosisThe major conclusiondrom these
studiesare:

Virussurvivalin stoolandurine
Virusis stablein faecegandurine)at roomtemperaturefor at least1-2 days.Virusis more stable
(upto 4 days)in stoolfrom diarrheapatients(whichhashigherpHthan normalstool).

Disinfectants
Viruslosesinfectivityafter exposureo differentcommonlyuseddisinfectantsaandfixatives.
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AntimicrobialAgent Concentration Coronaviruse3ested Referencé
Ethanol 70% HCoV229E MH\-2, MH\:N, CCVTGEV [1,3,4
Sodiumhypochlorite 0.1-:0.5% HCoV229E [3]
0.050.1% SARE 0V [2]
Povidoneiodine 10%(1%iodine) HCoV229E [3]
Glutaraldehyde 2% HCoV229E [3]
Isopropanol 50% MHV-2, MH\:N, CCV [4]
Benzalkoniunchloride 0.05% MHV-2, MHV:N, CCV [4]
Sodiumchlorite 0.23% MH\:2, MH\W:N, CCV [4]
Formaldehyde 0.7% MH\:2, MH\V:N, CCV [4]

Table2: Antimicrobiabhgentseffectiveagainstdifferentcoronaviruseshaumancoronaviru229E(HCoV229E) mousehepatitisvirus
(MH\W2 and MH\:N), caninecoronavirugCCV)transmissibl@astroenteritis/irus(TGEV)and SeveréAcuteRespiratorySyndrome
coronaviruSAREoV)
Virussurvivain cellculture supernatant
Thereis only aminimalreductionin virusconcentrationafter 21 daysat 4°Cand-80°C.Thereisa
reductionin virusconcentrationby onelogonlyat stableroom temperaturefor 2 days.Thiswould
indicatethat the virusis more stabk thanthe knownhumancoronavirusesindertheseconditions.
Heatat 56°Ckillsthe SARSoronavirusat around10.000units per 15 min (quickreduction).

Fixativegfor usein laboratoriesonly)
SARSirusfixation(killing)on glassslidesfor immunofluorescencassaysn roomtemperaturedoes
not kill virusefficientlyunlessthe acetoneis cooleddownto -20C.

4 Newster®SterilizeINW Series

NewsterGroupis one of the Europeanieadersin the manufacturingand marketingof certified pa-

tented eco-sustainabléechnologiedor the managemenof healthcarewaste,that are operatingall

aroundthe world.

Newsterpreparesprojectsin partnershipwith internationalorganizationsniversitiesand hosptal

facilities in order to solve problemsrelated to the treatment of infectious healthcarewaste in

healthcarefacilitiesor relatedto humanitarianemergencies.

Themostimportant product developedand producedby NewsterGroupis the Newster®Sterilizer
basedon the patentedFrictionaHeatTreatmenttechnology.

Newstefmachineis a patentedtechnologyfor the processingf potentiallyinfectioussolid waste,
basedon frictional heattreatment (FHT)it is recognisecamongthe technologiedistedin the Com-
pendiumof Technologie®r Treatment/Destructionf HealthcareNVaste UNEP2012p 64-66.
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NewstelQ solidwastetreatmenttechnologyrespondgo the criterialistedin the StockholmConven-
tion for the elimination/reductionof POPg, Persstent organicpollutants.

4.1 TheTechnology

=

Figure2: Newster@sterilizeNW Series

TheNewstersolidwastesterilizationcycleis basedupona mechanicatlemolition(impactandfric-
tion) of the wasteinsidethe vessel Figure2 showsthe Y' I O K fcofrpddeénts.
Thewasteisheatedup to 150°CQto achieveamicrobialinactivationat 6logio reduction.Arotor fit with
speciabladesyegulatedby aninverter,operatesat highspeedinsidethe vesselDuringthe cycle the
continuousmpactandfriction of the wasteagainstthe rotatingbladescausethe productionof heat.
After the cyclebeginsthe temperaturestartsto rise.

Whenthe temperaturereaches100 °C,the liquid evaporationstarts. Steamis condensedhrough
air/water heat exchangerand the condensedwater is dischargednto the sewagesystemwithout
anybiologicartisks.Theairisfiltered beforebeingreleasednto the environmentin orderto avoidany
hazardousgyasemissionsthe air passedirst throughtwo layersof activatedcarbonfilters and then
throughone HEPAilter (classetention 99.995%).

Whenthe liquid has completelyevaporatedthe temperatureincreaseqquicklyuntil it reachesl50
°C.At this point, the sterilizationis completedandthe residueis cooleddownto 95 °Cdegreesand
automaicallydischargedFigure3 showsthe sterilizationcycle.
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Theentire cycleis controlledby a patentedtemperaturesensor placedat the bottom of the vessel.
Thereis alsoa secondcommerciatemperaturesensomwhichactsasa safetymodule.Pressurenside
the vesselsalwaysnegative meaninghat it islowerthanthe pressuran the environment.Thisisan

importantdifferencewith the autoclaves.

Eachcyclelastsapproximately30 minutesdependingon the liquid contentinsidethe wasteto be

treated.

4.2 Residuecharacteristics

Theinert residuehasthe followingcharacteristics/advantages

- Highlevelof dryness the posttreatmentresiduehasa verylow degreeof humidity, usuallyless
than 15-20%,with a correspondinglegreeof drynessabove75-80%;

- Unrecognizablghanksto the efficientshreddingorocessthe finalmaterialiscomposedy small
granuleghat do not allowthe recognitionof the initial waste

- Reducedn volume the volumetricreductionisaround70-75%.Thewasteshreddindeadsto the
consequenty noticeablevolumereduction;

- Reduced in weighthanks to the evaporation of the liquids contained in the waste, a mass reduc-
tion is observed with an averageight loss of 2@25%;
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- Sterilized the guaranteedminimumsterilizationlevelis 6Log10(99.9999%gaccordingo STAAT
LevellV thanksto the temperaturereachedin all the materialequalto 150 ° C. Specificstudy
demonstratethat the sterileconditionis kept at least28 daysafter the sterilizationprocess

- Odorlessthe residualhumidity (minimal),doesnot leadto the emissiorof malodorousvapors

- Highenergy contentthanks to the cmposition of the waste before thteeatment and the high
degree ofdehydration achieved during the prase the residue podteatmenthasa high calo-
rific value

Thefollowing picturesshow the waste before and after the treatment. In particularthis example
showsthe treatmentof PPEuringthe current COVID1@pidemic

Figure3: Wastebeforethe treatmentandresidueafter the treatment

After incubationfor 48 hoursat 55°Cfollowingb S ¢ & (sg&d¥fidéotocol,the vialdid not change
its violet color,thus demonstratinghe effectivenes®f sterilisation.

Figue 4: SerilizationcycleReceip{on the left) and G. Stearothermophilugial (on the right)
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