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" lntr a1p er ativ e R a di ati on T h er apy (l1RT)
in its broadest sense refers to the
delivery of iradiation at the time of
an operation.
l?RT evolved as an attempt to achieve
higher effectiye doses of irradiation
while doselimiting structures are
surgically dispIaced."

" lntr a1p er ativ e i r r adi ati o n (l 1RT)
refers to delivery of a single dose
of iradiationto a surgically exposed
tumor or tumor bed while the normal
tissues are protected from the irradiation
either by retracting the mobilized tissue
or by shielding the anatomically fixed
tissues. l0RI has traditionally been
perf ormed by using an electron beam
as the source of irradiation."

Ilntraoperative lrradiation.
Techniques and Results, Calvo F.A.,

Gunderson L.L. et al., Current Clinical
0ncology, Second Edition, 2011.1

lntra0perative electron Radiation Thera-
py (lOeRT) is the most effective imple-
mentation of l0RT technique and has
been included in the ESTRO, ASTR0,
NCCN and DEGR0 Guidelines.
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SEM NECESSIDADE
MAIS DT
MOVIMTNTAR O
PACITNTE
sistema permite efetuar o tratamento
imediatamente ap6s a cirurgia para evitar
mover o paciente da mesa de operag6es.

PESO LEVE DA
UNIDADE M6VEL:
o impacto na sala de operag6es 6
minimo e nenhuma mudanga estrutural 6
necess6ria.0 peso do LIAC HWL 6 de
570 ks.

TRANSPORTE
rActu,
0 LIAC HWL pode ser facilmente
movido de uma sala de operag6es para
outra e de um andar para outro com
qualquer elevador para macas..

ESTABILIDADE
EXTRAORDINARIA:
0s (ltimos desenvolvimentos
tecnoldgicos foram aplicados no LIAC
HWL para oferecer ao usudrio uma
estabilidade superior at6 um nlvel
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PROIEDIMENTO DE
HARD-DOCKlNt,:
- procedimento r6pido e f6cil que pode ser

efetuado em menos de 5 minutos;

- graqas A estruturas arquitet6nica LIAC HWL
qualquer regiSo anat6mica pode ser facilmente
alcangada;

- colimaqSo do feixe repetivel no alvo 6 garantida
pela ampla gama de aplicadores.

5 TJRAUS DE
LIBERDADE:
3 graus independentes de mobilidade do
cabeqote de radiaqSo (elevagSo, 6ngulo de
rotagSo e passo) e 2 graus de mobilidade da
Unidade M6vel (para trds/para f rente,
esquerda/direita)
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LIAC HWL is able to treat any clinical
volume in the l0eRT environment.

By selecting the correct
applicator/energy combination, it is
possible to treat any neoplastic disease
effectively and safely.

The 100% PMMA
(polymethylmethacrylate) applicator
allows:
- implementation of the safest and
fastest docking technique: the
hard-docking;

- direct visualization of the surgical
breach, thanks to the transparency of
the material and the length
of the terminal applicator;

- full compatibility with x-rays imaging;

- the minimum x-ray production;

- the maximum surface dose.

Applicators are available in diameters
f rom 3 to L2 cm, and bevel angles of
0",15',30'and 45'.
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The appropriate energy and applicator selection allow to treat the target with a thickne
of up to 3.8 cm inside the 80% isodose (up to 3.2 cm inside the 90% isodose).

The applicator is made of
two parts that are connected
during the hard-docking phase:

appticator terminal, to be
placed in the surgical breach

LIAC HWL PDD'energies from 4 to 12 MeV
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PO\ruTRFUL & SAFT

lsodose curve, applic a$r A 6 cm,L2 MeV, 0' bevel angle.

The l0eRT technique ensures reduction of
dose exposure of the healthy tissue during
the irradiation.

ln breast cancer treatment, the use
of a radioprotection disc
(ltalian Patent no. 1392099) temporarily
inserted between the target and the chest
wall fully protects the healthy tissue
underneath.

The disc is a medicaldevice made of steel
and PTFE (polytetraf luoroethylene),
biocompatible and sterilizable materials; it is
available in the following diameters: 4,5,6,7 ,

8,9, L0 and 11 cm.

The disc has 4 holes placed along the crown,
which allow adhesion to underlying tissues
ensuring their protection.
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LIAC HWL fAN BE
INSTALLED IN ANY
STANDARD
OPERATINCJ ROOM

The use of LIAC HWL is bound to the
implementation of a radioprotection plan

by a Radiation Protection Officer.
The compilation of a radioprotection
preliminary plan is strictly connected to
the smooth and successfulL|AC HWL
installation and clinical use.
Preparing an accurate radiation protection
plan is very easy! Only the following
installation site data are requested:
- Architectural structure
- Electricalplant
- Radioprotection safety plants
- Required workload
- Surrounding rooms use and occupancy.

LIAI HWL HAS
BETN S]PTCIF!trALLY
DESIIJNED lN
ORDER TO MINIMIZE
STRAY RADIATION.
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]VID RADIOPROTECTION
PIRFORMANCI

<o 2 Dev/c,t)5i,E#ffisE

NCI ADDITIC]NAL FIX&D OR MOE}ILE
E}ARRIER ART NETDED INSIDE THE
OPERATINCJ RIIOM



AN EAS

TVL (cm)

Angle Lead Concrete

180" 3,0 18

Stray radiation

E

lMeVl

SRatlm
lpSv/Gyl

90" 0.07

Typical Scenario:
- Weekly workload 100 Gy/week
- Distance 1 m
- 20 cm concrete ceiling implies an attenuation greater tha 10;

Stray Radiation downstairs SR , in the HOf SpOI, it is Calculed as
SRD < 100 Gy/w. 0.07 pSv/Gy . 0.1 = 0.7 pSv/w <<20 pSv/w

TVL (cm)

Angle Lead Concrete Drywall

90' 1,3 L2 30

Typical Scenario:
- Weekly workload 100 Gy/week
- Distance 3 m
- Floor 7 cm drywall;

Stray Radiation downstairs SR , in the
HOT SPOT, it is Calcuted as
SRD <100 Gy/w. 0.17 pSv/Gy = 17 pSv/Gy = 17 pSv/w <<20 pSv/w

TVL (cm)

Angle Lead Concrete Drywall

90" 1,3 t2 30

Typical Scenario: E
- Weekly workload 100 Gy/week
- Distance 3 m
- Floor 20 cm concrete;

Stray Radiation downstairs SRo, in the
HOT SPOT, it is Calculed as
SRD < 100 Gy/w . 0.05 pSv/Gy = 5 pSv/w <<20 pSviw

Stray radiation downstairs beam absorber 0 Zt

0,00
-4-3.2-1012g

Distance from e-beam axis Im]
---+- HS(2,30){psv/Gyl HS(s,30)tpsv/(

Stray radiation

Drywall

thickness [cm]

E

IMeVI

SR at 3m

lpSv/GyI

5
6 0.16

72 0.20

6
6 0.15

72 0.18

7
6 0.13

!2 0.77

STRAY RADIATION 15
MTASURED IN
THRET DIFFTRTNT
AREAS WITH
RESPECT TO TH&
OPERATINfJ ROtIM
WHERE LIAC HWL 15
INSTALLED

LIAC HWL is provided with a specific barrier
to be placed under the operating table, the
beam absorber.
Beam absorber proper positioning is
guaranteed by the shield positioning
device (SPS) ttrat provides the corrjct
position of the beam absorber respect to
the LIAC HWL Mobile Unit.
A specif ic interlock prevents the irradiation
in case of beam absorber mispositioning.



AND SAFE APPROACH TO
RADIATION PROTECTION
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IOeRT CAN BE
PERFORMED
EITHER A5:
- SINGLE D0SE, a single treatment

which replaces the entire external
radiotherapy cycle.
(ELl0T protocol for breast cancer)

- B00ST, followed by a reduced external
radiotherapy cycle.
(Hl0B protocol for breast cancer).

@

'J

Reduction of the entire cycle to a single dayl

Elimination of side effects caused by conventional therapy.
Decrease in costs to undergo treatment.

Decrease of social costs associated to the need for care and lack of patient producti

Substantial reductions in waiting lists for radiotherapy centers.

lOe'RT S|NIJLE DOSE
For e selected cless oF potients

HYPOFRAfTIT]NATED
.EXTERNAL RT CYCLE
For a selected clcss oF patienis

EXTERNAL
S-IANDARD RT CYCLE

IOeRT BOOST+
HYPOFRACTIONATED
EXTTRNAL RT CYCLI

l0eRTirradiati
Surgical removal

of the tumor
Target preparation

surgery
Hard-Docking

procedure
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TFFTCTIVI & OUICK
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7/qweeks
wditinq time

7/c3weeks
wditing time: ffi

lmprovement of local control is a conditio sine qua non for disease free and overall survival.
Reduction (in the case of boost) and elimination (in case of single dose) of the external radiotherapy cycle.
Time zero between surgery and the delivery of radiotherapy, neoplastic cells growth from microscopic residual disease follows
an exponential course immediately after surgery. Giving lOeRT this problem is solved.
Precision, thanks to direct visualization of the target.
Significant reduction of dose to healthy tissues, the direct access of irradiation to the target allows to displace and
mechanically protect numerous dose-sensitive normal tissue uninvolved by cancer.
Minimization of side effects, less toxicity, complete skin sparing and better cosmesis outcomes compared to external
beam radiation therapy.

Feasibility of the treatment as the only solution when external radiation therapy is critical or even not possible (treatments
of recurrences, patients with a pacemaker or decreased mobility).
lOeRT boost is particularly efficacious for the treatment of locally advanced cancers. lOeRT boost combined with external RT
and chemotherapy allows to achieve excellent results of local control and overall survival
(20L6-2AL7 NCCN guidel i nes).

7/qwee,ks
wditing time ffi*=

ll li. F^-.

e=/33 Frectlons

I

Waitingtime
between lumpectomy and radiation therapy

External radiation therapy treatmenl
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LIAI HWL
COMMlSSlONlNtJ
The LIAC HWL commissioning is performed
in accordance with primary international
protocols through the use of standard
dosimetric instrumentation, as well as use
of a proprietary software based on a
Monte Carlo Simulation.

The use of such software allows to
dramatically reduce (3 working days)the
dosimetric characterization of the
accelerator already during its acceptance
test performed at the main factory.

The clinical dosimetry of the totality of
combinations (4 energies x 9 diameters of
the applicator x 4 bevel angles) is

immediately available, thus allowing to
overcome the need for execution of the
whole experimental characterization.

The software results ale generated
starting f rom a simple set of experimental
measurements and using a Monte Carlo
library of simulated monochromatic beams
across the whole spectral region.

Thanks to the user-friendly interface,
these results are easy and quick to use.
During the clinical phase, the display of
real-time isodose curves guides the
correct choice of applicator and energy.

PLUTJ & PLAY
INSTALLATION
LIAC HWL is a plug & play device.

It is not necessary to conduct any
upgrading in operating rooms.

It is sufficient to connect the mobile
unit and the control unit by a
dedicated cable.

The LIAC HWL installation only
requires availability of :

- socket (230 mono-phase
+ ground tvl50/60 [Hz]);

- acoustic and optical signaling
system, where required.

Afterjust 5 days after delivery at its
destination site, the system is ready
for the f irst l0eRT treatment.

Thanks to the experience gained over
the years, SIT is able to run an ad hoc
preliminary proteximetric studies
based upon the hospital's operational
needs and the selected operating
room.

FAST COMMISSIONINCJ
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lsodose curvg ap plicator O !0 cm,72 MeV energy,0" bevel angle.

Just 5 daus
LIAC HWL is
trecstm e nt.

ctter deliverg
reddg tor the

dt hospitdl,
first lOeRT



AND PLUTJ & PLAY INSTALLATION

LIAC HWL deliveryto hospitaland transport to operating room.
lnstallation check; LIAC HWL is connected tothe alarm and signal
system of the operating room in order to verify proper functioning.

I

+
LIAC HWL dosimetric check.

T
Training for l0eRT staff.

T
First patient treatment.

day

4
day
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SIT has 2 operating sites in ltaly:
Administration and Legal Affairs,
Purchase and Logistics, Marketing and
Sales Department are located in Vicenza,
whilst R&D, Manufacturing, Technical
Department, Quality and Regulatory
Affairs, and After Sales Service are
located in Aprilia.

SIT has been able to build so far a wide
and solid network of agents and
distributors worldwide, which contribute
actively and constantly to the promotion
of high technology in the f ield of lOeRT all
over the world.

Italy
Austria
Belgium
Chile
Costa Rica

Cuba

Ecuador
Georgia
Germany
Greece
lran
lsrael
Kazakhstan
Kuwait
Mexico
Poland

Russia
SaudiArabia
Spain
Switzerland
Thailand
Turkey
USA - Florida
USA - lllinois
USA - Oklahoma

SIT
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FEATURE

Nominal Energies (model 12 MeV)

Nominal Energies (model10 MeV)

Surface Dose

Beam Current

Field Dimensions

Flatness (maximum energy value)

Symmetry (maximum energy value)

Applicator length

Source Surface Distance (SSD)

Dose rate (applicator 010 cm)

E-gun pulse duration

Long term stability

Short term stability

Linearity

PDD Bremsstrahlung tail

Stray radiation in patient plane
@ 3 m distance

MOBILE UNIT

Length

width

Height (minimum value)

Weight

CONTROL UNIT

Length

width

Height

Weight

ELECTRICAL SPECIFICATIONS

Temperature

Relative humidity

Voltage

Voltage variation

Frequency

Nominal capacity

Environment power dissipation

ACCESSORIES

Mobile radioprotection barrier

Suturable Radioprotection Disc

VALUE

6,8, 10, 12 [MeV]

4,6, 8,10 [MeV]

> 887o
> 90"/o

< 1.5 [mA]

A: 3,4,5,6,7,8,10 [cm]
(9, 12 [cm] on request)

Angles: 0o, l-5o, 30',45'

<3%

40 [cm]

64.5 [cm]

10 + 30 [Gy/min]

< 4 [us]

<3%

<1%

<1%

< 0.4%

< 0.2 uSv/Gy

210 [cm] 183 [inch]

76 [cm]; 3[ [inchl

180 [cm] 171[inch]

570 [kg] I 1257 Ubl

80 [cm]l 32 [inch]

60 [cm]124 [inchj

120 [cm] 147 [inch]

120 [kg] 1 265 [b]

78 + 25l])l64.4+ 77 lFl
30 + 75 7. (not condensing)

230 mono-phase + ground [V]

!\070

50/60 [Hz]

2 [kvA]

1.8 [kW]

lateral barrier
beam absorber (horizontal)

A: 4,5,6,7,8,9,10, 11 [cm]

MU Calculation
Dose View

model 10 MeV
model 12 MeV

<t67o A L2[cm)<77o 010[cm]
<47o 0 9[cm]
< 3% A 8,7,6lcml<97" 0 4,5 [cm]<727" 0 3 [cm]

Software
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For more inf ormation about scientific
and clinical evidences r el at ed t o

l1eRT technique:
lSl0RT web

www.isiort.org

SlfPatents:

RADIATION DOSE CONTROL DEVICE FOR

CONTROLLING AN ELECTRON
BEAM PULSE DELIVERED DURING IORT

ABSORBER DEVICE

DEVICE FOR SHAPING AN ELECTRON
BEAM OF A MACHINE FOR

INTRAOPERATIVE
RADIATION THERAPY

IORT MEDICAL ACCELERATOR WITH A
PARTICLES BEAMENERGY

MEASURING DEVICE

SHIELDING DEVICE, IN PARTICULAR FROM

RADIATION EMITTED
BY AN ELECTRON ACCELERATOR

MACHINE FOR INTRAOPERATIVE
RADIATION THERAPY

A IONIZING RADIATION BEAM DETECTOR

LIAC HWL

TREATMENT PLANNING SYSTEM
(TPS) FOR lOeRT (PATENT PENDING)

Registered Office

Operative Head Quarter
&Main Factory Prcmises

s.,.r.
Sordina lORf lechnologies S.p.A.

info@soiort.com
wuuw.soiort.com
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Galleria del Pozzo Rosso,13
36100 Vicenza,ltaly
Phone +39.0444.2337LL
Fax+39.O444.233790

Via dell'lndustria, 1/A
04011 Aprilia (LT), ltaly
Phone +39,05.92062446
Fax +39.06.925797O
Fax +39.05,56561431

V.A.T. Numbe r O37 82L6024O
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