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STRONG POINTS OF ECOSYST® TECNOLOGY



Adsosvsr

lTecnologia avanzata dei rifiuti sanitari

ABOUT US

Eco.System S.u.r.l. is a private company founded in 2007 with the aim of designing and manufacturing
special industrial machinery. Following the rise of global awareness of the environmental crisis,
Eco.System has developed new equipment and plants to be used in the transformation, recovery and
processing of potentially infectious biomedical waste, contributing to the maintenance of a healthy
and safe environment and to the promotion of sustainable development.

Research and technological development has taken place over the years since its establishment and
has resulted in the construction of a certified, patented plant which has received positive reviews
and approvals from relevant institutions.

Eco.system S.u.r.l. has developed a technology called ECOSYST®, an innovative method for the
sterilization of potentially infectious hospital waste (CER 18.01.03 * and 18.02.02 *).
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, " ABOUT ECO.SYSTEM

Our technology has been designed to treat a wide variety of regulated medical waste, including
hospital and laboratory waste, medical, solid and liquid waste, human and animal pathological
waste, sharps containers and hospital waste as well as any other waste listed in state/federal
regulations as biomedical waste.

Eco.System plants are renowned for superior performance in terms of safety, speed, reliability and
flexibility.

Eco.System is currently based in Puglia in the city of Modugno (BA), Italy.

Its business premises consist of a design/engineering workshop, an area dedicated to marketing
and administration, as well as a production workshop. Eco.System has already entered into
agreements nationally and internationally with companies specialized in the management of
medical waste.
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Tecnologia avanzata dei rifiuti sanitari

STERILIZATION

A process capable of killing all microorganisms, pathogenic and non-pathogenic, and of
inactivating all viruses present in an object or environment, including spores.

e PHYSICAL MEANS: Heat (dry, humid) — Radiation (UV, ionizing) — Filtration

e CHEMICAL MEANS: Liquid — Gas (ethylene oxide)

ECOSYST STERILIZATION PROCESS

» STERILIZING AGENT: humid heat — water vapor at high temperature

(good thermal conductivity and high penetrating power => increased efficiency),

» Used in the following form: pressurized steam;
» The technology does not require sewage system involvement;

» The technology creates no polluting emissions into the atmosphere;

» It does not emit liquid waste by-products
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The technology, in addition to complying with the provisions of Presidential Decree 254/2003 and
the related UNI Standard 10384/94, has been reviewed by means of:

= Opinion by the Higher Institute for Environmental Protection and Research (ISPRA — the public
research institute utilized by the Ministry of the Environment) underlining how the treatment
with saturated steam at high pressure is sufficient for the sterilization of potentially infectious
biomedical waste

= Test carried out by the Department of Biomedical Sciences and Human Oncology of the
University of Bari "Aldo Moro", which confirms compliance with the provisions of UNI 10384/94

= Test by the "Labour Center Ambiente" Laboratory in Bari.

Among the major international bodies which officially recognize the need for a shift to alternatives
other than incineration, as well as numerous national regulations in different countries, the following
stand out:

*  World Health Organization (WHO), a UN specialized health agency, founded on 22 July 1946 and
entered into force on 7 April 1948 headquartered in Geneva,

* United Nations Environment Program (UNEP): an international organization that has been
operating since 1972 against climate change in favor of protecting the environment and
promoting the sustainable use of natural resources,

* Health Care Without Harm: a coalition of 500 members from 53 countries working to innovate
the health sector worldwide

www.ecosyst.it
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ISPRA OPINION

ISPRA - Higher Institute for Environmental Protection and Research
(public research body used by the Ministry of the Environment)
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Prot. o

0331 78
Spettle
ECOSYSTEM Sl

Via delle Medaglic D"Oro, 19
70126 BARI
<.a. Dr. Mario Damiani
Oggetro: Valutazione dell"impianto di sterilizzazione della ECOSYSTEM di Bari.
Rif - V. nowa deld Q47082008

Spett. ECOSYSTEM Sri

Con riferimento alla Vs, nota del 04/08/2008, si comunica quanto scgue.

Sotto Paspetto operativo. 'impianto di sterihizzazione Ecosystem esaminato effettua una senie i
wattamenti che rientrano tra quelli indicati nella Norma UNI che pre
tale da garantirc un S.A.L Assurance

10384/94,
sterilizzazione deve avvenire con un trattamento che consenta un abbattimento della carica batterica
. (Sterilita

mediante

de che la
Level) non un
procedimento che comprenda anche la triturazione ¢ 'essiccamento, ai fini della non riconoscibilita

inferiore a 10,
¢ maggiore efficacia del trattamento, nonché, della diminuzione di volume e peso dei rifiuti stessi.

Infaui, 'impianto é strutturato in modo da garantire le scguenti tre fasi di rattamento, dopo aver
preventivamente cffettuata la triturazione del rifiuto:

1) trattamento con raggi UVC:

2) trattamento con vapore saturo;

3) trattamento termico con microonde.

Nella prima fase i rifiuti, trasport

i su un nastro alla velocita di 2-4 metri/minuto, vengono |
sottoposti all’azione di raggi UVC aventi un’encrgia specifica di 380 J/m2. La durata del
trattamento ¢ all’incirca 3-4 minuti
Nella seconda fase di trattamento, i rifiuti vengono trattati, all’interno di un tratto imiziale di 50-80
cm di una coclea, con vapore saturo ad una pressione di 4 bar ¢ temperatura di 160°C per una durata
di 0.5-0.8 minuti, in modo da mantenere i rifiuti stessi per tale durata ad una temperatura minima di
140°C.

Nella terza fase, infine, i rifiuti gia umidi, vengono trattati con vapore saturo ad una temperatura
superiore a 121°C per un tempo non inferiore a 20 minuti.

L'efficacia dell’impianto, inoltre, deve essere verificata periodicamente, secondo quanto stabilito
all’Allegato 1T del DPR 254/2003, con I'impiego di bioindicatori adeguati al processo adottato
nell’impianto stesso.

residenza di 20 minuti, sarebbe sufficiente per un abbattimento della carica batterica di circa 10",
Infaui, il

A livello indicativo, la sola fase 3) del trattamento nell’impianto E

osystem, con un tempo &
trattamento, in autoclave con vapore saturo a 121°C, del batterio Bacillus
Stereathermophilus presenta un D-value pari ad 1.5 minuti, che consiste nel tempo di trattamento
necessario per assicurare una riduzione della carica batterica ad 1/10 di quella iniziale)
Distinti saluti
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UNIVERSITA
DEGL STUDI DI BARI
ALDO MORO

artimento di Scienz
Bu ymediche e Oncolc :g.\ Umar

clla Scrio

Bari, 16 Giugno 2012
Prot. 0. 1181G/2012

Spett.le Fco.system s.rl.

Via delle Medaglie d"Oro, 19
70126 B AR 1

Oggetto: test di efficienza di un impiante di sterilizzazione di ri

Premessa

ifiuti aspedalicri.
Nel mese di giu

» 2012 si & =
rifiuti ospedalizri della ditta Eco.system s.r.l

proceduto a testare 'efficienza di un impianio di trattamento di
) ..., con sede legale in via della Medag

secondo quanto previsto dalla norma UNI10384/94

Filippo Gisont

gle d"Oro
Tale sistema (denominato ECO 2508), installato presso la ditta F.lli Resta s.r.l
4 in P

. 19
n

Ban,
ria del Colle (BA),

. ha la finalita d

sita alla via

sterilizzare i rifiwi ospedalieri ¢

contempo, ridurre il loro volume. I rifiuti vengono inizialmente triturati ¢ successivamente convogliati
sterilizzazione

2 . nel
mediante un sistema a coclea, in una camera con vapore saturo sotto pressione per il processo finale di
Parte sperimentale

Nella camera di sterilizzazione ¢ s
Geokacillus stearothermophilus della Dit

stata posta una fiala contenente una strip di
nella camera campioni di rifiuti ospedalieri

i spore di
VWR international PBI. Successivamente sono pervenuti
1l trattamento di sterilizzaziane ¢ stato condotto a 165° C per 30 minuti
ata prelevata e trasportata in labos

i. Alla fine del processo la

orio di batteriologia ¢ micologia af¥
in cp:-grafe, dove sono state effettuate le indagini previste per il controllo di sterilita ¢
e Coltura in BHI broth

afferente al Dipartimenta
® Incubazione a 37°C fino a 8 gg
. eventuale

siearothermophilus

¢ precisamente:
R
Verifica di sviluppo di Geobacillus
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‘ . WASTE TREATMENT PROCESS
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lTecnologia avanzata dei rifiuti sanitari

@ WEIGHING @ WASTE SHREDDER @ FILTERING BATTERY © AUTOMATIC PLC
@ AUTOMATICTIPPER @) STORAGE @ STERILIZATION CHAMBER
© LOADING HOPPER COMPARTMENT @ FINAL UNLOADING ) UNLOADING SCALE
SCREW
ISO .
9001 www.ecosyst.it
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THE PROCESS

The filling of the trolley initiates the waste preparation phase for subsequent dispatch to the sterilization phase. The two
phases are batch processes that can take place simultaneously, i.e. during the sterilization process it is possible to start the

preparation of a new load of waste.

The automatic preparation cycle encompasses the following steps:

1. LoADING:

The infected waste which has been loaded inside
the bin (10) at the entrance after an initial weighing
(1), is raised and overturned (2) in the hopper (3).
Once the loading operation has been completed, the
hopper will then be closed before entering the next
phase.

3. ACCUMULATION:

The shredded waste is gathered into a storage
compartment (5) which directs the screw conveyor
towards the sterilization chamber (7). In addition to
homogenizing the shredded load, the storage
compartment regulates the introduction of new
waste to the hopper via its filling sensors.

1ISO
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2. SHREDDING:

Shredding takes place using a 4-axis knife shredder (4) equipped
with an automatic anti-blocking system. The waste is unloaded
into the shredder through a grid to adjust to the desired size.
During the operation, a sodium hypochlorite solution is sprayed
within the loading hopper to sanitize the hopper and to reduce
the dispersal of dust

4. TRANSFER:

The waste accumulated in the storage compartment is sent to
the sterilization chamber via the screw conveyor designed to
transfer the incoming waste. The filling sensors in the storage
compartment verify the emptying process through a PLC control
system (9) which allows the solenoid valves to be managed via a
pneumatic circuit operated by a compressor.

www.ecosyst.it
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5. EMISSIONS TREATMENT:

The automatic preparation cycle takes place by
maintaining the loading hopper in a state of
depression in order to avoid the discharge of emissive
components. The flow siphoned by the filter group (6)
is treated by means of:

* Pre-filter

* H14 HEPA Filter

* Activated rigid-bag carbon filter

* 3kW Centrifugal compressor

This emissions treatment system enables compliance
with workplace air standards

7. DRYING:

Following the sterilization phase, the chamber
pressure is reduced by means of a valve in order to
release steam, which is then captured and condensed
through a cooling unit allowing for re-use in future
cycles. Subsequently, a depression is generated in
order to evaporate any residual moisture. This process
of evaporation also cools down the waste.

THE PROCESS

6. STERILIZATION:

The saturated steam produced by the steam generator is
blown into the waste and is subsequently circulated
continuously by a spiral stirrer. The combined process of
continuous flushing and circulation allows the saturated
steam to evenly infiltrate the waste being treated. This
procedure allows the core of the treated waste to reach a
maximum temperature of 165°C at 6 bars of pressure,
allowing a reduction of bacterial load sufficient to
guarantee a S.A.L. (Sterility Assurance Level) not less than
10 Bioindicators in the form of strips containing
Geobacillus Stearothermophilus are placed inside a
compartment within the sterilization chamber in
compliance with the provisions indicated in UNI 10384/94.

8. UNLOADING:

Before the sterilized waste is unloaded, a customized screw
(8) automatically positions itself, using PLC management,
beneath the sterilization chamber in order to receive the
exiting waste. The screw conveyor is then activated to
transfer the waste into a final container. Once the
unloading phase is complete, the screw conveyor returns
to its initial position. The process is completely managed
by a PLC (9).

55 @ & .
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o STRONG POINTS OF ECOSYST® TECNOLOGY

FILTERING BATTERY
ABSENCE OF POWERFUL INTEGRATED PRE-SHREDDER

POLLUTING SUBSTANCES TO REDUCE VOLUME BY 80%

SATURATED STEAM
STERILIZING AGENT

AUTOMATED DISCHARGE
SYSTEM OF
STERILIZED WASTE

AUTOMATIC WEIGHING
LOADING OF
INFECTIOUS WASTE

AUTOMATED
STERFEE'SEES’V;YSTE MANAGEMENT
VIAPLC NO SEWAGE
WEIGHT AND VOLUME DISCHARGE
NO COST [ B
FOR DISPOSAL OF LOW HYDRO-ELECTRIC
DANGEROUS FLUIDS CONSUMPTION

THE BEST TECNOLOGY
WITH LOW ENVIRONMENTAL IMPACT

MEDICAL WASTE STERILIZATION SYSTEM www.ecosyst.it



, " ADVANTAGES OF THE TECHNOLOGY

EFFICIENCY TECHNOLOGY

* Sterility safety level not less than 107° * Powerful shredding technology

* \Volumetric reduction of 80% * The technology is also ideal for clinical and hospital
* Weight reduction of 15% settings

* Highly productive process * Complete automation by means of PLC

» Outgoing dry waste reusable as RDF (waste derived * Air treated by means of absolute filtration

fuel) * Treatment capacity of up to 500 kg/h

* No emission of odors into the atmosphere and no

discharge into the sewer system

ECONOMY SAFETY

» Competitive investment owed to high levels of * Electrical and plumbing systems in line with CE
productivity and operational capacity regulations

* Reduced waste disposal costs * Automatic cross-checking mechanisms

* Low operating costs * The automatic lifting system eliminates accidents

* Two operators are sufficient to manage multiple plants * Sterilizing procedure activated in case of malfunction
* Optimization of calorific value - RDF * Superior level of sterilization compared to microwaves

* Reduced responsibilities of personnel
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, " ADVANTAGES OF THE TECHNOLOGY

LOW ENVIRONMENTAL IMPACT FURTHER ADVANTAGES

« Zero liquid waste at the end of the processing cycle * Waste treatment costs may be below 0,08€ per kilo.

. * Easy to install the plant and its hydraulic and
* No sewer system involvement y P y

. . electrical connections
* Zero harmful emissions into the atmosphere

. * The plant can easily be transferred and transported
* Zero odor emissions

. . . overseas
*Qutgoing waste is non bio-hazardous

. . * Plant lifespan is beyond 10 years
* No use of chemical products in the treatment, storage P y y

and disposal of waste

The waste treatment and sterilization methods used by ECOSYST® technology with pressurized humid steam, allow the
installation of small plants directly at medical waste production sites (hospitals and clinics, public and private, small,
medium and large) and inside industrial warehouses, where several plant types can be built in logistically strategic areas

serving an extended geographical area.

This results in notable savings and efficiency in terms of economics, the environment, energy and reduced staff risk.
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‘ " INBOUND HAZARDOUS MEDICAL WASTE

The Presidential Decree 254/2003 indicates that hazardous medical waste at infectious risk must be
packed in a double container:

* Aninterior, which may also be flexible, and consists of a nylon bag
*  Rigid exterior, either:

* disposable, consisting of a cardboard box

* reusable, polyethylene or alveolar polypropylene container

The aforementioned containers will also house the rigid containers destined for sharp/pungent waste,
once filled

RIFIUTI SANITARI A RISCHIO INFETTIVO RSP -1

TAGLIENTI
PUNGENTI

» Materiale per medicazione * Siringhe
* Materiale monouso * Aghi
i petives
* Denti e parti anatomiche n.r.
» Materiali assorbenti
» Gessi e bendaggi
» Cannule e drenaggi
» Sondini
Etc.

A PERDERE

www.ECOSYST.it
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, " WASTE TREATED BY THE TECHNOLOGY

TYPES OF WASTE

The potentially infectious biomedical waste that can be treated with the ECO-S SERIES plant has the following
European Waste Catalog (CER) codes:

18 WASTE FROM THE HEALTH AND VETERINARY SECTOR OR RELATED RESEARCH ACTIVITIES

18 01 Waste from maternity wards and waste related to the diagnosis, treatment and prevention of human diseases
180103* Waste that must be collected and disposed of requiring extra care in preventing infectious exposure

18 02 Waste related to the research, diagnosis, prevention and treatment of animal diseases

1802.02* Waste that must be collected and disposed of requiring extra care in preventing infectious exposure

Tl tomeng
* RIFIUTI SANITARIPERICD

= ARISCHIO INFETTIVO

UN 3291

In accordance with the provisions of article 2, paragraph 1,
letter m of Presidential Decree 254/2003 which reads

"... Only hazardous medical waste at infectious Risk can be
sterilized...".

In Italy, production data shows that over 90% of special waste
produced by healthcare facilities falls under these codes.

60

_ - |
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" TREATED WASTE OUTPUT

STERILIZED MEDICAL WASTE CAN BE SENT TO RDF PRODUCTION PLANTS OR
USED DIRECTLY AS A SOURCE OF ENERGY

The high calorific value, owed to the contents in cellulosic materials and plastic polymers, combined with the fine size
of the treated waste renders the output useful to the following:

® Energy recovery plants (waste-to-energy and cogeneration)

® Secondary solid fuel production plants (CSS that can use the material as a "cut" for the flows deriving from
urban waste that have lower calorific values, thus giving the CSS the characteristics provided for by the
UNI9903.-1 standard for the so-called Quality CSS (CSS-Q);

® Gasification plants
® Plants in general that use high quantities of traditional fuel in the
production cycle such as:
® Cement factories or steel plants
Lime kilnds;
® Thermoelectric power stations or thermal power stations for
district heating;
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OUR RANGE
SERIEl g ;s 2 ZE_S SERIEl g ES 2 ]EQ_S SEHIEl S EE 225Q-S SERIEl g:g 2 EQQ_S

TECHNICAL

SPECIFICATIONS

TECHNICAL

SPECIFICATIONS

TECHNICAL

SPECIFICATIONS

TECHNICAL

SPECIFICATIONS

DOWNLOAD PDF DOWNLOAD PDF DOWNLOAD PDF DOWNLOAD PDF

Up to 100 kg/h Up to 200 kg/h Up to 300 kg/h Up to500 kg/h

ECOSYST® TECHNOLOGY GUARANTEES REDUCED COSTS AND INCREASED SAVINGS DUE TO:

Reduced labor requirements (only 2 operators required for multiple plants)
Increased operator safety

Affordable yet high quality spare parts available

Lower costs compared to incineration

Environmental compliance

AN NN
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The technical reports are available on our website at www.ecosyst.it
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ECO.SYSTEM s.u.r.l.

Registered office: Viale Luigi Einaudi 59/Q -
70125

Bari (BA) — Italia

P. IVA: 06630970728 — REA: 499881

PEC: certificata@pec.ecosyst.it

Operational HQ: Via Vigili del Fuoco caduti in servizio, 24
Zona Artigianale - 70026 Modugno (BA) - Italia
Telephone: +39 080.2460270 Mobile: +39 339.4390506
info@ecosyst.it - www.ecosyst.it

Media such as videos, animations, brochures and technical reports as well as all documentation is available on our
website: www.ecosyst.it
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