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nei protocolli preventivi delle malattie infettive trasmesse da vettori
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Important mosquito-borne pathogens that cause disease in humans

Important vectors to human

Case fatality

Pathogen Disease

Togaviridae arboviruses

Chikungunya Febrlle to severe liness
Eastern equine encephalitis Encephalitis

Ross River Febrile

Sindbis Felrile

Venezuelan equine encephalitis Encephalitis

Waestern equine encephalitis Encephalitis

Dengue 1-4 Febrile to hasmorthagic
West Nile Febrile to encephalitis
Japanese encephalitis Encephalitis

Murrey Valley encephalitis Encephalitts

St. Louis encephalitis Encephalitis

Yellow fever Haemorrhagic

La Crosse encephalitis Encephalitis

Rift Valley fever Febrile

Plasmodium protoroa

Malaria Febrile to renal falure

Source: Beaty & Marguarat 1996, Schaffher 2003
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Important mosquito-borne pathogens that cause disease in humans

Pathogens and diseases ' Transmission In Europe Important vectors to human
Chikungunya Italy 2007; France 2010 A degyps, Ae. abopitis
Dengue 1-4 Until early 200 century; Croatis and e, dégypl) A2 Abopkchs
| | | France 2010 |
Eastern equine encephaiitls, La Cresse encephalitis, RIR dedes 10, Culex 02,
Valley fover |
Shdos Endamkc I northem Europe doces cherais, O ppies
Japanase ancaphaits, Murray Valley encephalitis, &t = Cllex s,
Louis encephalits, Ross River fever, Venszuslan aquine
encephalitis, Western aquine encephaltis |
West Nile Encemic In scuthern Europe G ploiens, Cr. modestus
Yellow fever Until 15th century, In ports de. aagypo, Ae, aficanus,
| - Haemagogus 300,
P_Modfum protozoa |
Malara Endemic untl mid-20th century; since  Anpheles s,

then sporadic cases; epidemic in Greece
2011
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Indagini entomologiche realizzate dall'ISS in questi ultimi anni

Risultati : Anopheles labranchiae, & ancora molto comune nel nostro Paese, cosi
mehdhweoepdmm&mmm tuttavia le
trasforﬁzazlonlecologidweemmd damposabuemom

diapidm«di malaria

. Anopheles labranchise

Anri culicidl zootilict del complesso
Anopheles maculipennis

‘ Anopheles superpictus




Principi di prevenzione antimalarica

prevenzione primaria contatto uomo-vettore

prevenzione secondaria chemioprofilassi

prevenzione terziaria autotrattamento




Malaria Bite Avoidance Measures
lusk till Dawn

* Insect repellents — DEET-based or picaridin-
based

Protective clothing covering ankles, legs, arms

Permethrin impregnation of clothing, bed nets,
etc.

Screened or air-conditioned accommodations
Restrict outdoor activities at night
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PERMETRINA

» La permetrina & un piretroide con una tossicita molto
bassa per i mammiferi

> L’ assorbimento attraverso la pelle & limitato

> E’ usata per impregnare gli abiti e/o spruzzare le
Zanzariere

> E’ solitamente disponibile in forma spray

» Applicata in modo appropriato resiste a diversi lavaggi
(fini ad un massimo di 8 settimane)

» Le zanzariere devono essere trattate mensilmente per
mantenere la loro efficacia

» Per una protezione totale, associarla al DEET (pelle)
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Spread of the Asian tiger mosquito Ae. albopictus in Europe, 1995~2011
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Chikungunya Virus

According to CDC
Approximate Global Distribution, by Country, 2012

[ Countries where people have become infected with chikungunya virus,
not including countries where only imported cases have been documented



Focolaio di Chikungunya.
Emilia Romagna, Settembre 200/
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WEST NILE
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West Nile Fever

adapted 2012 (sources: various)
[ Presence worldwide



West Nile virus (WNV) Neuroinvasive Disease Incidence reported to ArboNET, by
state, United States, 2012 (as of December 11, 2012)




Reported cases of West Nile fever for the EU and neighbouring countries
Transmission season 2012; latest update: 30/11/2012
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Encephalitis
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Arbovirus B
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@ Arcas with No Known Japanese Encephalitis Risk

[ ] Japanese Encephalitis Risk Areas
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Leishmaniosi viscerale:
Nel mondo oftre 500.000 nuovi casi all'anno

Distribartson of Ok Wor!doad New World Visceral Leighmanosis
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Reported Cases of Lyme Dsease - Uniled States, 2011
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Protezione dagli
insetti vettori

Riduzione del numero . :
Riduzione del numero

delle punture dei vettori

dei vettori negli ambienti
di vita

Porte e finestre Diffuson g
re . 3 \ .
schermate d'insetticida Abit
ranzariera sulle aree
da zanzariere {(Zampironi o s oarndanded impregnat UliE ale
impregnate diffusor pregnata Cutanee

: : d'insetticida
M s Aat : d’insetticida scoperte
dinsetticida elettrici)
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DEET

» La DEET (dietil-meta-toluamide) @ un repellente
sintetico sviluppato dalle Forze Armate americane
nel 1946 e registrato per |’ uso pubblico a partire
dal 1957

» Circa il 30% della popolazione americana lo usa
oggigiorno correntemente

» Allo stato attuale, 230 prodotti commerciali
contenenti DEET sono registrati presso la U.S.
Environmental Protection Agency (EPA)




Selected - Viosquito Repellent @

Available Formulations

DEET: Is avallable In multiple formulations, Including
solutions, lotions, creams, gels, aerosol and pump
sprays, and impregnated towelettes

Picaridin: Sprays, Pump, Lotion, Creams, Liquids
PMD: Spray and a Lotion

IR3535: Lotions, Creams, Gels, Sprays.
Permethrin  Sprays (Only for Cloths)

Qil of Citronella: Sprays, Lotions,Creams, Arosoles



#Selected- Mosquito Repellent @

Available / Allowable Concentrations

DEET: from 5-40% and 100%.
Picardine: 5-20%

PMD: 30-40 %

IR3535: 7.5-15%, and 20%
Permethrin: 4t070%

OH of Citronella: 0.1% to 10%



Selected - Mosquito Repellent @

Protection Time

DEET: Depending on Concentration, 5-12 Hours
Picaridin: 2-8 howrs,

PMD: 2-3 hours

IR3535: 2.7-4 hours

Permethrin To apply to cothing, spray each side of
the fabric (outdoors) for 30-45 seconds. The clothing
should then be allowed to dry for 2-4 hours before
being worn. Its potency for at least 2 weeks

Oil of Citronella: 30-60 minutes.
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Selected - Mosauito Repellent

Peadiatric Use

DEET: The American Academy of Pediatrics currently
recommends that children older than 2 months can
safely use DEET up to 30% concentration.

Picaridin: Can be used Safely
PMD: Can be used safely
IR3535: Can be used safely
Permethrin:  Should not be used
Qil of Citronella: Should not use under 3 years children



-

ﬁ Selected - Viosguito Repellent ®

some Other Important Points

DEET - Contact with plastics (eg, watch crystals,
eyeglass frames), rayon, spandex, and painted or
varnished surfaces should be avoided because
DEET can damage these surfaces.

Picaridin: The repelient is cosmetically pleasant
and does not harm plastics or fabric.
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OLI ESSENZIALI ECO-COMPATIBILI

v'Specie vegetali originarie: coriandolo
(coriandrum savitum), ruta d’ Aleppo (Ruta
chalepensis) e Hyptis suaveolens (Lamiaceae)

v Dimostrazione, a parita di concentrazione, di
una repellenza superiore a quella del DEET

v Promettenti perché: efficaci, poco tossici,
ecologici, biodegradabili e poco costosi

Dott.ssa Barbara Conti (studio coordinato), Parasitology Research - maggio 2013
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CORIANDOLO (Coriandrum savitum)

Il nome della pianta deriva al greco “koros ” che
significa scarafaggio; infatti, guando e fresca
emana un odore sgradevole; e ricca di linalolo.




RUTA D’ ALEPPO (Ruta chalepensis)

Gli oli essenziali secreti nelle ghiandole presenti sulle foglie, sui
fusti e nei fiori sono caratterizzati da un elevato contenuto di
alcaloidi, furanocumarine, cumarine, flavonoidi, fenoli,
aminoacidi e saponine.
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HYPTIS SUAVEOLENS (Lamiaceae)

Gli estratti di acetato di etile tengono lontano gli
| adulti di Aedes aegypti (Jaenson et al., 2006)
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AICTC I A C AICTC

Associazione Italiana di Italian Association of

Chimica Tessile e Coloristica Textile Chemists and Colourists

TC

@ “il tessile tecnico sta crescendo in volumi ed in
P valore aggiunto nel mondo, ma anche in Italia”

CHIMICA TESSILE E COLORISTICA

ALAA ' “per realizzare tessuti tecnici bisogna
o padroneggiare campi scientifici diversi,

¥ ﬂ‘i f solitamente slegati tra loro ed... ’

2 , <4 5“:;-'.:- »mr)rﬁx _
:;du)-gj&;]-*—‘ ‘._ JUAJY’I '.)

“... integrare le conoscenze su nanotecnologie,
@ biotecnologie, elettronica, sensoristica e
s trasmissione dati con un approccio multiculturale ”

dwqqﬁde—c—m\.vd w,- - 2.» -rd
B e pd.-n—’wd_wqd




In several applications of professional textiles and
clothes, mosquito repellency is an important issue

Three major problems arise:
1)repellents currently in use are harmful;

2) resistance to conventional repellents increases;

3) the lifetime of release systems is too short.




DURABLE MOSQUITO REPELLENTS FOR TEXTILES:
MECHANISM OF ACTION

» OLFACTORY MODE (TRANSPIRATION REPELLENCY)
blocking the insects’ humidity-sensing holes, which
means they cannot locate humans

» TACTILE MODE (DIRECT-CONTACT REPELLENCY)
drives insects off the processed surface before they can
suck blood, even after they have touched the surface of
the fabric; these repellent substance work on the
insects’ peripheral nervous system when contact is
made, causing them to enter a confused state
(knowdown and lethal action)




Sistemi a rilascio controllato :

'MICROCAPSULE

IMMOBILIZZAZIONE IN FIBRE

'COMPLESSAZIONE MOLECOLARI
CON CICLODESTRINE




In order to repel mosquitoes causing infectious disease:

v'Novel biorepellents
v Two release systems (multilayer coating and textile bioaggregates)

v'Novel release concepts are multilayer coatings and in situ release
of the active compounds

v'Targeted prototypes are textiles for health workers and bed nets




Filato polipropilenico

> Fibra resa “attiva’ con una tecnologia proprietaria
denominata Built-in in grado di inglobare all’ interno
della fibra stessa principi attivi e sostanze chimiche

» Efficace contro zanzare, mosche e pulci
» Bassissima tossicita nei mammiferi
» Incorporazione di un insetticida rapido e potente

> L’ elemento attivo, scarsamente assorbito dalla pelle,
e reso inattivo dall’ idrolisi

» Agisce per contatto (knockdown e poi morte
dell’ insetto), non come repellente

W STELLINI
7 >

TEXTILE GROUP
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Nel 2020 viaggeranno 1,6 miliardi di
persone verso le piu diverse destinazioni




Le malattie infettive trasmesse da artropodi
vettori in tutto il mondo non hanno passaporto




L ampliamento della gamma dei prodotti tessili
multifunzionali impregnati con repellenti
ecocompatibili per consumatori e mercati
specializzati rappresenta una grande sfida per il
futuro ed un incredibile potenziale nuovo business







