h
| e
SURGICEeyY

declipse®SPECT
Open Surgery

User Manual - General

SE 3901-EN 06
Version 8.0

February 13%, 2014
C€0297

3MEKTPOHHAS KOMUS OGOPMAEHA LIEHTPOM WCTILITAHUF 1 PETHCTPALIMH METMLIMHCKUX U3REMM




User Manual - General

declipseSPECT Open Surgery

Original Version

©SurgicEye GmbH (www.surgiceye.com)

This User Manual may not be copied entirely or in part, duplicated in any form
or by any means or translated into another language without the prior written
consent of SurgicEye GmbH.

The manufacturer reserves the right to change the information in this User
Manual without prior notice.

& 000 LHPMY (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU



r___i—

declipse®SPECT Open Surgery

User Manual - General

Table of Contents

1. About this User Manyal 1 |
1.1 Function of this Document 1
1.2 Structure 1
1.3 Wamnings, Observations and Tips 2
2. General - : 3
2.1 Intended Use 3 |
211 Clinical ApplhaLiom 4 |
2.2 Foreseeable Misuse 4
2.3 Disclaimer 5
2.4 Warranty | 5
2.5 Support 5
| (f 2.6 Recycling - 6 |
3. Safety Instructions 7
3.1 General Safety Instructions 7
311 Lawsand Rengatic ns Applicable to the Product 7
3.2 Usage Requirernents| 7
3.3 Patient Safety 8 )
3.4 Safety Features and ‘I'.:‘.afaﬁ Handling 8

2 & 000 LUPMU &7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR RU




34.1 Installation of the System 8

34.2 Conditions and Handling 8
3.5 Maintenance, Regular Safety Checks and Expected Life 10
4. Product Information 11
4.1 Considerations for a Good Quality Scan 11

411  Injection of Radionuclide 1

412 Usage of the Gamma Probe and Scan Volume 11

41.3  Criteria for a good quality scan for a SLNB in Breast Cancer 13
daghpse SPECT Opem Surgery User M2 al Genecal S PWOLEN G

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU

N




declipse®SPECT Open Surgery

User Manual General

Introduction

This section gives regulatory and safety information about the deciipse®SPECT
Open Surgery system. It describes as well the function and structure of this
document.

1. About this User Manual

1.1 Function of this Document

This document provides a detailed description of the declipse®SPECT Open
Surgery system and its use within the scope of the application domain it was
designed for. It provides instructions for use to help the user in the safe and
correct operation of the system.

1.2 Structure

This document is composed of five different sections:

Introduction

+ Hardware

» Accessories & Disposables
» Software

« Gamma Probe

Each section describes it's general aspects, operation and handling, technical
specification, and service and maintenance.
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About this User Manual

1.3 Warnings, Observations and Tips

Before you operate the declipse®SPECT Open Surgety, SurgicEye
recommends that you read, understand and obey the User Manual and ail:

» Warnings
» Observations

* Tips

This document employs the following icons to identify them:

WARNING

of situations that can cause personal or
material damage

OBSERVATION

of important information that absolutely must
be observed

TIP
practical advices

dachpne SPEC| Opam Su-gary User Mnanuai - Ganand) SF 331 ENGE
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2. General

2.1 Intended Use

declipse®SPECT Open Surglery IF intended to be used for imaging the distribution
of radionuclides in the human body by means of photon detection. The device is
intended to produce both planar and tomographic images of a radic-marked source
and determine the 3D localization of these radio-marked source refative to surgical
instruments. The declipse@SlPEGT Open Surgery Is also intended to be used for
hybrid nuclear medicine image vipwing in-situ, such as SPECT/CT and PET/CT.

= declipse®SPECT Open Surg'ery ay also be usedintraoperatively or on pathological
specimens if a protective cover is used. declipse®@SPECT Open Surgery may be
used at the patient's bedsidl'e. of in an Emergency Room or Intensive Care Unit.
The scan and operation of the system can be performed by medical staff, including

technicians, nurses, physlclsit and physicians that are trained to use the system.

The generated images can be used also for documentation and reporting. The
interpretation and use of the images generated is intended to be done by trained
personnel.

I
declipse®SPECT Open Surgery |s compatible currently to following nuclear uptake

detectors: |
Prabe Probe Mode) Probe Handle Mode! | Energy range of
—~ Manufacturer - <! . ‘ gamma rays
( . Crystal Photonics | 5G03 Gamma Probe CXS- | 70 ~ 245 kev
| OP-SZBN
Beta Probe 12 - 60 keV
CXS-OP-13
SGo4 ! Gamma Probe CX8- | 70 — 245 keV
OP-SP
Beta Probe 12 =60 keV
J CXS-OP-SB
RMD Navigator GPS Gamma Probe 27 — 245 keV
SP2A14 curved
I Gamma Probe 27 — 245 heV
SP2514 straight
Eurorad Europrobe 3 Gamma Probe 27 — 245 keV
I SOEa11
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2.1.1 Clinical Applications

declipse®SPECT Open Surgery can be used as assistance system in several
clinical applications. The declipse®SPECT Open Surgery system has been
used successfully in clinical studies in applications like:

» Detection and localization of Tc-89m marked sentinel lymph nodes in:

Breast cancer

Melanoma

Head and neck cancer

Vulva cancer

Penis cancer

Cervix cancer (open surgery setup)

Prostate cancer (open surgery setup)

» Detection and localization of primary breast tumors according to the ROLL
or RSL techniques (both with Tc-99m-fracers and |-125 seeds repectively)

» Detection and localization of primary tumors and metastases in
neuroendocrine tumors marked with In-111 octreotide or marked with Te-
99m tektrotyd (open surgery setup)

« Detection and localization of parathyroid adenomas using Tc-99m MIBI.

2.2 Foreseeable_Misuse

Do not hang anything on the camera arm of the declipse®SPECT Open Surgery at
any time. The device can get out of balance and can endanger patient, user or third

party.

Do not connect other gamma probes or electronic instruments to the declipse®SPECT
Open Surgery without the approval of SurgicEye.

Do not use the PC-housing as a seat or as a storage-table for heavy things. The PC-
housing can break. The declipse®SPECT Open Surgery can get out of balance and
can endanger patient, user or third party.

Do not make any changes to the gamma probe. Especially do not exchange the

declose SPECT Cpem Surgery User Manuat Generzt SE IO-ENCS
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[}
collimator of the gamma probe without the approval of SurgicEve.

1
Do not use a gamma probe that is not approved for detection of the specifically
radiopharmaceutical in use.

2.3 Dlsg!aimer

The manufacturer is not respocrsible for improper operation, failure to comply
with the safety notes and rion-gbservation of specifications due to negligence.

SurgicEye only assumes |res;?onsibility for the safety and reliability of the
SurgicEye declipse®SPECT Open Surgery and components when all changes,
enhancements, repairs and other work to the device and/or system have been
performed by an authorized dgaler of SurgicEye and certified service person,
or SurgicEye directly and the|User Manual has been observed before and
during device operation. i

2.4 Warranty |

The common product philosophy of SurgicEye is to provide the customers
with the highest quallty.'tho oughly tested, and faultless products which
entirely meet their expectations. Should the customer have any complaint
SurgicEye aims to repair -'any efects immediately or provide a replacement
delivery. This does not include damage that can be attributed to usual wear
and tear, improper use, una horized modification of the entire or parts of
the system and the use of viglent and external force. After expiration of the
warranty period, the customer is recommended to only use original spare
parts and accessories from SurgicEye. This is the only way to ensure the safe
and unproblematic operation JJf the device. Warranty periods are 12 months

for the declipse®SPECT Oper)

25 S_upport ) __;__

If you have any questions o
authorized dealers or SurgicE

E-mail: suppon@surgicEye.cl
more contact details see infor

Surgery (see maintenance intervals).

problems, please do not hesitate to contact
e's service hotline directly.

bym - Telephone: +49 89 54 99 890 50. For
mation at the back of this manual.




Genera!

2.6 Recycling

At the end of the life of the device and/or its accessories, please send the
device and/or its accessories back to SurgicEye.

The device should be disposed in conformity with the national guidelines and
the electronic scrap directive WEEE-Reg.-Nr. DE 75619801

Ensure the cleaning of the device according to the guidelines and sterilization
of its accessories before shipment.

The disposables of the product are made out of plastic and cannot be reused
and must be disposed like standard surgical disposables.

The device has to be cleaned thoroughly according to the cleaning instruction
in the Hardware User Manual before dispose.

if the device or accessories are not cleaned thoroughly there is the risk that
dangerous bacilli, aetiologic agent and viruses are spread and jeopardize
employees of the Recycling company.

dechpse'SPECT Opem Swgary Usar Manual  Seneral SE 2804-EN 05 6
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3. Safety Instructions
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3.1 General Safety Instructions

Strict compliance with the Lafe notes protects against patient and personal
injury, as well as property damdge during device aperation. This User Manual
is designed to guide the usage of the product and should be kept ready at
hand close to the device. Both|operator and user of this device shouid have
read and understood this User Manual, in particular the safety notes. The
device is designed for a maximum life of 10 years.

3.1.1 Laws and Regulations Applicable to the Product

The electrical installations in th
the requirements of the appli

cj rooms in which the system is used must meet
b

le safety standards.

3.2 Usage Requirements

As the operator you are responsible for ensuring that:

» the operating personr‘wl has been instructed in the technical use of the
device and they have read the User Manual

= the device is used as

» compliance with the safe

P
.

,intended by suitably trained specialists

« provisions for safety at

regulations and safety notes is kept

ork and accident prevention regulations are

taken into account and implemented

« compliance with the main
Users must meet the following

» knowiedge of the correct

command of the required

knowledge of the saf?ty {

nance instructions is guaranteed
requirements:

hse of the device
device handling processes

egulations applicable when using such devices

» understanding of the 'potewntial hazards

The device may only be L!sed by medical specialists, e.g. medical assistants,
nurses, medical technollogi s, physicians, etc. The respective national

accident prevention, measur

& 000 LHPMH (7] INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU
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Safety Instroctions

3.3 Patient Safety

The device must not touch the patient!

All unconfirmed reports produced by the system should only be considered
as suggestions. For diagnosis and therapy purposes it is essential that the
results are checked and assessed by a qualified physician.

3.4 Safety Features and Safe Hanﬁﬁng_

declipse®SPECT Open Surgery must only be used in a technically perfact

condition. Regularly carry out a visual inspection of the device and the cables. \

Only accessories approved by SurgicEye may be used.

3.4.1 Installation of the System

The installation of the declipse®SPECT Open Surgery System has to be

performed by SurgicEye or an authorized dealer and certified service person. /

With the installation of the system an operator and user training are provided. £

Only the trained persons or persons trained by trained persons who comply

with the usage requirements areeligible to operateand use the declipse®SPECT

Open. Surgery System.

e SurglcEye team

Before installing, ensure that the system is off and the main power switch is in o S o

the OFF position. Avoid unintended activation of the system. TETT questions,  See
last page for . 7
contact detalls, S

3.4.2 Conditions and Handling

declipse®SPECT Open Surgery is not suitable for use in rooms and/or ,
areas with a risk of explosion. In particular, this applies if used in proximity of /4
flammable anesthetics, gases or fluids.

In particular make sure that the device and its isolating transformer are
connected exclusively to mains with a correct working ground connection
meeting the requirements of VDE(701, VDE(Q702 and VDEQ750 standards.
If doubts come up, please contact an electrician or an authorized staff of the
institution the device is to be used.

Do not connect or operate the device with other voltages than specified.
Grounding continuity should be checked periodically.

deciipse®SPECT Opam Surgery Usar Manuai - Geners' SE G0N s 8
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Please make sure that the'lea
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d cable has not been squeezed and does not

show any blank areas or any sjgn of damage. If such is the case, the cable

has to be replaced immediatel
dealer.

. Please contact SurgicEye or the authorized

A Strong electromagnetic souroes? (e.g. electrical cauterizing devices or scalpels)

" in the immediate vicinity of the
imaging errors. !

Other electrical devices such

- |

The device must be protected

— impair the quality of the imaging.

declipse®SPECT Open Surgery may result in

ps mobile phones or radio transcelvers may

against the penetration of water, dust or dirt

and also against mechanical influences such as damage due to dropping or

damage while in transit.

The declipse®SPECT Open Stirgery must not be immersed in liquids.

etc. I

The device requires cooling by

Do not expose declipse®SPECT Open Surgery to any heat or cold. Keep the
device away from heat sources like heating, solar radiation, heating fan units,

convection. Adequate ventilation is accordingly

required. Do not cover ventilation slots.

s Use the device only in dryI rooms. Protect the device from moisture, humidity,

dust and dirt.

In case the device is moved to a warmer roam, let it acclimate to the
temperature. This will take apéruximately 30 minutes.

There are no control elerlnen
dealers or certified services p

inside the device, therefore only authorized
rsons are allowed to open the device.

Any modification of the mledic

| device is strictly forbidden.

The declipse®SPECT O;Sen urgery cannot be used in a MRI environment

due to the presence of ferrom

& 000 LMPMM (2] INFO@CIRMI.RU & WWW.G0SZDRAVNADZOR.RU
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Safely Instructions

3.5 Maintenance, Regular Safety Checks and
Expected Life

The operatoris responsible for the maintenance of the equipment. The aperator
must ensure that a preventive maintenance at ieast every year is performed
in which the device is checked for proper condition. The functionality and the
state of accessories must be checked at regular intervals also at least once a
vear. If damaged and/or heavily soiled, the complete system must no longer
be used.

All interventions in the existing system, changes to system components,
enhancements as well as internal cleaning and repairs may only be performed
by SurgicEye or authorized dealers.

Preventive maintenance checks will be performed on the
system at regular intervals. The next date for a preventive
maintenance is denoted by the foliowing label, placed on
the system by our service personnel.

The life of the device is expected to be 10 years under regular conditions of
use. However, this can be shortened or extended depending on the outcome
of the regular maintenance checks.

dachpsa SPECT Qoem Surgary User Manusi - Senersat SE 3901 MOS8
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4. Product Infor'mation

4.1 Considerations for a Good Quality Scan

Please consider that previ:::us huclear medicine examinations and therapies
may have left a remaining rqdioactive background. Which structures are
radioactive and how much tifne is required to consider the background
radiation negligible depends on the previous nuclear medicine procedure.

|

) Ask your patient if he or she has undergone such a procedure. Consider this

N radioactive background during your examination. It might have effects on the
image quality.

4.1.1 Injection of Radicnuc)ide

I
Instructions on the injection of radioactivity can be found in the national
guidelines.

Consider however, that a mipimum amount of radicactivity is needed in

the patient in order to be|able to use the declipse®SPECT Open Surgery.

Depending on the gamma probe you are using, a minimum of 5-10 MBq (time-

corrected aclivity in the compjete region of interest) shouid be available in
.|

order to reconstruct an image.

X Contamination detected dt:Jrin the preoperative lymphatic mapping has to he
‘P_ L taken into consideration while analyzing the gamma count images generated
by declipse®SPECT Open Suigery.

Also take into consideration that due to injection of radioactivity absorbed by
blood vessels, radioactiviiy may end up in the liver (e.g. in sentinel lymph
node or radio guided occult lesion localization procedures). In that case, also
consider this information when analyzing the gamma count images.

4.1.2 Usage of the Gamma|/Probe and Scan Volume

In order to guarantee opﬁfnal results some cohsiderations have to be taken:

» The volume of Intere:.st Ts to cover completely the region where the
activity distribution is expected. The augmentation of the wireframe of the
defined volume will hlelp ylou to get a visual impression. Move tha AVH if

| 1
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Praduct Informatran

necessary to get a 3D impression of the depth of the defined volume.

» The scan procedure has to cover completely the volume of interest.

« This can be seen easily in the wireframe of the defined volume on the
acquisition screen. Try to get an homogenous greenfyellow color during
the scan. You can always make reference to the instruction video on the
right side.of the screen. .

Bad: not enough measurements Good: sufficient measurements

» The scan procedure has to include information from different angles.
Scanning the patient from only one direction does not allow to reconstruct
valid images. Try scanning at least half of the time from a direction that
has approximately 80° with respect to the other half of the scan.

» For better image quality in the area of interest you can spend more fime
in the regions the gamma probe detects suspicious radiation, like in the
axilia for procedures like §LN in breast cancer.

» Try to move the probe as close to the patient as possible. However.
consider that pushing it against the skin will cause deformation and may
distort images.

deciipse’ SPECT Opem Surgery User Manual - Ganaral SE 3901-FEN &6 12
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» Consider that if the im%:g you generated are not good enough, you can
click on the Back arrow apd add further measurements in regions you
believe it is necessary or lTe scan quality window shows so.

4.1.3 Criteria for a good quality scan for a SLNB in Breast Cancer :

]
|
Scan area you expect the SLNs

» declipse®SPECT Open Surgery can only depict SLNs in areas properly
covered

C + Scan should include outer|superior breast quadrant and axilla

Scan gently pushing skin '

I « The closer the gamma probe is to the SLN the higher the resolution of the
- declipse®SPECT Open Slirgery images

+ The closer the gamma praobe is to the SLN the higher its sensitivity
« Low uptake SLNs may be fnissed if gamma probe is held too far from SLN

| 13
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Product informatian

Scan away from the injection site

* declipse®SPECT Open Surgery images can be distorted if radiation from
the injection site is acquired without scanning it completely

+ Always “point at the head”

Scan from different directions

: » declipse®SPECT Open Surgery can only generate 3D images if
: acquisitions from different directions are collected

» Scan B00 measurements in each cranio-medial, cranio-medio-dorsal,
cranio-medio-frontal

Scan more in areas of high counts

+ Areas having higher counts are probably close to the SLNs

+ The more information we collect araund a possible hot spot, the better the
declipse®SPECT Open Surgery image

wclips2”SPEC! Cpam Surgery User fanuai - Hensral SE 2801-EN D
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' declipse®SPECT Open Surgery

T T SRR TA TP TR TR AP T

+ Try to circle and pivot gamma probe around these areas to gain most
information

Scan slow

« The faster the movement of the gamma probe is the more blurry will be
the declipse®SPECT Open Surgery image

+ Also low uptake SLNs may be missed if scanning is too fast

Short instructions

@ Refine area to be scanned (axilla and upper exterior breast quadrant)
® Raster area with probe gently pushing skin of patient

Raster in 3 directions (cranio-medial, cranio-medio-dorsal, cranio-
medio-frontal)

@ Always point to the head

® Pivot and circle areas that show higher accoustic feedback

15
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Procduct Information

Distribuitor Infxnmation

/'\ declipse®SPECT Open Surgery
SURGICeye
N ———" is developed and manufactured by
Vialon for Tomotrow's Surgery SurgicEye GmbH
Friedensirasse 18A
81671 Munich
Germatvy
E-mail: support@surgiceye.com
www.surgiceye.com

declipag”SPECT Opem Surgery User Manual - General SF 30C1-EN 08
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System Description Crystal Probe -automatic- SGC4

The gamma probe system Crystal Probe -gutomatic- 5G04 is
an automatically medical measuring system for the detection
of enrichments of radioisotapes in the body or tissues. In its
simplest version the gamma probe systern consists of a hand-
held gamma probe connected ta the control unit O(S-SG04.

The main application purpose of the gamma probe system
Crystal Probe -gutomatic- Is the detection and localisation of
previously administered radio-pharmaceuticals, such as ™ Tc
(140 keV), 2™ {364 keV) or "°F {511 keV}. All gamma probes
are indicated for use in open-surgery, laparoscopic or
thorascopic surgical procedures as well as in external or intra-
operative procedures. Properties and specialities of the
different hand-held probes are described in this manual.

The main application fiekds are Sentinel tymph Node-Ectomy
(SLNE} and the Radio-guided Occult Lesion Locslization
method {ROLL). Crystal Probe -outomatle- Is developed and
dedicated for the special requirements of these surglcal
methods. It can also be used for other measurement tasks,
whenever high sensitivity and excellent local resolution are
required to detect small Jocally nudide accumulations.

Depending on the hand-held probe used, certain Gammea and
Bata sources with different energy levels can be detected,
The detectable energy range is between 20 keV to 600 keV
for Gamma radiation and 100 keV to 2 MeV for Beta
radiation. if the hand-hek! probe is connetted to the control
unit, the type of probe being will be recognized and the
standard nucide automatically set. This minimizes the
possibiity of emrors and allows a quick setup prior to
operation.

The most frequently used radionudlides recently are ™ Tc
(140 keV), ™ (364 keV) and F(511 keV), a5 well ds some
Beta emitters. The connected probe s recognized
automatically by the control unit, Additionally, the respective
radionudide [s set for the specific probe.

If other radionuclides than the automatic selected one should
be detected, it Is possible to select the required nudide
manually using the “Nuclide’ button on the back panel of the
control unit. Only such nuclides are selectable, which can be
detected by the connected probe.

The automatically chosen or manually selected nudide Is
always displayed on the front pane! Independent from the
operation mode.

To avoid unintended operating errors the automatic mode Is
always active after a system Initialisation by starting up.

Below we describe the hand-held probes and the control
unit. Currently, three types of hand-held gamma probes are
available:

-
E]

1. Standard probes: straight proba HiSens O(S-OP-5P
and flexible probe FlexProbe® OS-OP-FP. Both are
optimised for the detection of ™™ Tc - 140 keV but
can operate between 80 and 511 keV aswell,
Changeable collimators, which are only usable for
these types of probés, extend the operation range
of both probes, These collimator sleeves are
avallable with optimized side shielding, adjusted to
different Gamma energies by increasing the
sensitivity {larger field of view) or Increasing the
local resolution (smaller field of view). Combined
with the gaod energy resolution of the detector an
optimal localisation of radiation sources s possible.

2. Laparoscopy probes CXS-OP-LP-0, -45, -90 for appli-
cation in minimally invasive surgery (MICk: Three
versions due to different viewing directions (0°, 45°,
90° viewing direction regarding the probe axis).
These probes are optimised for 1 (140 keV).

3., Beta probe CXS-OP-BP: For use with all Beta
radiation sources and low energy Gamma radiation,
eg T1(27keV)."

All probes are built with the latest state of the art
semiconductor sdntillator detector technology, maintaining
excellent parameter stability and highest system reliability.
The attractive geometrical shape, the user friendly design
and the lew weight of the probes facilitates simple handling
and easy sterilisation.

The control unit C(5-5G04 operates both with rechargeable
battery and by mains, maintaining an uninterrupted
operation for more than 14 hours on a fully cherged battery,
without any connection to maing. It can operate as well
permanently connected to mains.

The contral unit includes the following display and operating
elements:

L

A. Front panel
1. The large back-side llluminated display shows all
Important information for the operator directly
after switching power on, such as:

¢ connected probe

» automatically chosen or selected nuclide

¢ power source (battery or mains}

* power management of accumulator

+ gatetime

s “pitch*- setting of audible count rate

» setting of acoustic signal (melody)

» detected radicactivity {count rate} is displayed by
five large digits and as bargraph, maximum count
rate for previous 30 sec

2. Volume control of acoustic signal
3. Push buttons for “pitch”-control of acoustic signal

Crystal Photonics GmbH ¢ Albert-Einstein-StraRe 16 » D-22489 Berlin » Germany = Phone: +49 30 346509300 » Fax +49 301345569299 «
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A Strictly apply Operating Manual!

1. On/off power switch .
2. Button for free selection of nudide |
3, Button for audio signal (melody}

4. Button for background intensity detection

5. Button for system chack

6. Button for test{evaluation of device stability)

7. USB connector '
8. BNC connector for analogue output signal !

and Rermrarks

safety Instrectiors

I
Crystal Probe -automatic- is a highly sophisticated measuring
system for nucdear medicine. It was developed and manu-
factured with madmum predsion and taking into accotlmt
necessary safety aspects. The following instructions have 1;0I be
applied at all times: I

B Make sure the control unit (X5-5G04 is always placed |;

in a stable position allowing the operator sufﬁdent » ¥
s an'owmark}whénomnectedwlthmacontrol umtl— j

room to move around with the connected hand-held

1
m Never operate the control unit CXS-SGO4 in the
presence of flammable gas.

B It is not permitted to operate the system in damp
rooms ar in high humidity.

» Charging the intemal batteries of the contro) unit CXS-
SGO4, or conmecting it to mains during operation, must
be done exclusively with the power supply pramde?
with the system. In case of mains operation while a
surgery the control unit has to be connected to the
equipotential bonding in the coperation room.
Otherwise the technical safety and Integrity of the
system i5 not guaranteed any more, this causds
warranty void. '

® Emor messages signalze faulty parameters in the
system. Refer to sect. 9.2 in this manual for detailed
descriptions. Domtmethesystemifanya'rnr

message s displayed!

Symkols and Maiks

The symbols and marks used at the control unft CXS-5604 and in

Protection degree of system parts
against electric shode TypeB

Crystal Photonics GmbH « Albert-Einstein-StraRe 16 ¢ D-12489 Berlin
Ernail: senﬁce@crvstal-phowmlcs.con
' 5

¢=:> II Signgl output

10.Connector for power supply

An extended description of functions and operational
cantrols Is given in section 4.

The OXS-OP probes combined with the control unit C(G-SG04
form an up-todate measurement systemn, fulfilling
technically and application related highest standards and
requirernents.

m Before switching on the CX(S-SG04 system at the back
panel, it has to be connected properly with the
selected hand-held probe. Please check the correct
position of the plug-in connector between hand-held
probe and controf unit.

Attentbn. The. probe cnnnecmr has a small arruw on |13
't

B The control unit CX$-5G04 and the CXS-OP*#* probes
are adjusted to each other and shall never be used with
products of other companies. The signal input at the
contro! unit is exclusively designed for the O(S-OP***
prebes, Connecting other equipment may cause
destruction of the C(S5-5G04 unit, a safe and reliable
operation Is not possible in this way.

m Operating the sensing head In direct vidnity of TV
monitors, electro cauterising equipment, high
frequency equipment or mobile phones may cause
incorrect measurements.

m  Before the probe is used in surgery or investigations, its
sterility must be guaranteed. Possible specific actions
for sterllisation are explained in section 7.

m Sterilisation by high temperature stearn {autoclave) is

unsuitable for all probes and causes destruction, see
section 7.1

this manual have the following meanings:

\ector for equipotential e_@_ésattew power supply
Ing

connector

* Germany » Phone: +49 30 34669300 » Fax +49 30 34669299 »
1 » http://crystal-photonics.com




Ooe-ational anc Disglay Elements, Gamira Prooes

The gamma probe system Crystal Probe -qutamatie- consists of the control unit C(S-5G04 and ane of the dedicated hand-held
gamma probes a5 listed below in this manusl. The aperating elements on the control unit appear as following:

4,1 ControL Unir CXS-5G04

¥ .
Frannp - At Uhmbain v esdeers Faa e e e Ty i e b A R ey
- A= cma a v omwre sap

. Wi
B, Crystal Probe -automatic- en b

Parcinde: - 218 <100
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s by e ey
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- : .'I.:
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Fig.2: Back panel control unit CXS5-SGO4
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4.2

FUNCTIONS AND FEATURES

Self diagnostics: The microprocessor in the control unit
CXS-SG04 automatically performs an internal check of the
most important parameters and system functions. This
procedure is started by pressing the button "System
check" on the backside panel. The checking process is
displayed on the screen and can be supervised and
checked for validity and accuracy by the operator. After the
check is complete, and all values are in the correct range,
the control unit turns to normal operation.

Attention: The system check has to be performed daily!

If inadmissible deviations are detected, an error message is
displayed at the end of the check. In section 9.3
"Malfunctions" an extended description of the checking
sequence and error messages is given.

The operational parameters are monitored also during
normal use; deviations cause error messages (see also
section 4.4 "Display elements").

Probe recognition: The control unit automatically identifies
the connected probe, displays it on the monitor screen and
adjusts necessary operation parameters. It will also auto-
matically set the nuclide for the detected probe.

Note: Straight hand-held probes, "FlexProbes"® or
laparoscopic probes are all technologically equivalent and
optimised for the same nuclide, therefore they have an
automatic setting for” Ac.

Nuclide selection: In the basic configuration the system
will automatically identify the connected probe and
perform the nuclide setting. This nuclide is displayed on
the screen and the necessary internal operation
parameters are loaded to the controller. Alternatively it is
possible to select a nuclide manually. Supported by this
feature the operator can choose such a nuclide from the
internally available nuclide library, which is used during the
actual surgery. Free manual nuclide selection is performed
by pressing the button "Nuclide" on the back panel (see
section 4.3 "Operating elements").

Important note: Wrong nuclide selection will cause wrong
results!

Background measurement and compensation - BGM:
This feature eliminates a comparatively high radiation
background-count-rate in the operation room or other
places of action. It is activated by pressing the
"Background" key on the back panel. To execute it, the
following steps are important:

1. The complete system (control unit and probe) shall
operate and the displayed mean count rate far from
nuclide samples should exceed >5 counts/sec.

2. Place the probe with no nuclide in its observation
direction.

3. Activate the BGM mode by pressing the
"Background" key on the back panel. A 10 sec measuring

of the actual count rate is performed and the averaged
count rate is displayed for a short moment on the screen.
Now the system turns to nonnal operation mode, but
produces an audio signal reduced by the averaged
background count rate. The actual value is then shown
only in the display.

4. The background compensation mode is signalled on the
display.

5. Deactivation of background compensation is done by
pressing the key "Background"” once more or by switching
off the system.

The safe compensation of radiation background done in this
way eases the localisation of marked objects remarkably.

Note: The detection of background events should be
performed close to the patient, but not too close to the point
of injection due to the falsified measurements. At low
background intensity this feature should not be applied.

Single pulse rejection - SPR: This is an internal feature for
suppression of randomly occurring events (for example cosmic
radiation showers). These sporadic events are monitored on
the display, but not signalled acoustically. Acoustic signals start
only at count rates > 5 counts/sec. After calling the BGM mode
the SPRfeature is suspended!

Range switch (Pitch): Three different ranges for acoustic
signalling are adjustable, fitting the number and rate of
counting events (see section 4.3 "Operating elements" and 4.4
"Display elements")..

Sampling time: Sampling times for signal acquisition are 1 sec
or 10 sec and can be set by pressing the 'Test" key on the back
panel shortly, results are shown on the display in
counts/second (events/second).

Stability test: The stability test mode is started by pressing the
'Test" key on the back panel. An extended description is given
in section 8.3.

Attention: According to new statutory requirements in
Germany and some EU countries the stability test has to be
performed and documented daily. Please refer to your
local authority!

Power management; The gamma probe system features an
integrated power management. The used power source
(rechargeable battery or mains), the charging state of battery
and internal circuitry voltages are continuously checked and
displayed in the screen (see section 4.4 "Display elements").
Exceeding the parameter limits causes alarms and error
messages (see section 9.2 "Disorders and Malfunctions").
Additionally different stages of system deactivation exist:

- the display illumination is switched off after 20 minutes at
count rates < 3 cps (counts per second) to save battery power.
It is reactivated automatically if the system detects higher
activity or by pushing any push-button.

Crystal Photonics GmbH ¢ Albert-Einstein-StraRe 16 « D-12489 Berlin * Germany * Phone: +49 30 34669300 * Fax +49 30 34669299
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4.3

— At very low battery charge the control unit starts
audible waming [four iIntermittent beeps per minute} now
the power supply should be connected immediately. f not
the system will be automatical deactivated about 15
rninutes. The system can be restarted only by the “Power”
switch ("Off” and *On*) if the battery is recharged or tha
power supply is connected,

—  After 1 hour operation without connected probe the
system is completely deactivated in order tosave energy. It
can be reset only with the “Pawer” switch (*Off* and
“On").

— After automatical deactivation the control unit
consumes only very low energy from the battery, but
should be connected anyway to the power supply very
soon.

Optical signal indication; The actual count rate is indicated
in the display both as decimal number and bar graph.
Operation mode and most important parameters are
indicated as wel, an extended overview is given in section
4.4, “Display elements”

Acoustical signal: Nuclear radiation is also signalled
acoustically to support easier manual handling of the
probes, Three different audio signals (or silent mode) can
be selected by pressing the “Sound” key (see section 4.3

OPERATING ELEMENTS

Front panef .
»  “Pitch” buttons: Range switch, adjusting the
audlo signal to the count rate. Choosing from x1, x10 or
x100, every single, every 10th or only one of 100 counts
are signalled. Thus reliable audible count rate
recognition at higher rates is possible. The activated key
is marked also by the key-LED.
e “Yolume” knob: Volume control of the audio signal for
alignment ta the acoustical environment.

Back ponel
s “Power” Rocker switch for main power and complete
system on/off.
s  Nuclide”: Push-button for manual nudide

selection. If the autormatically preselected nuclide is not
preferred, another nuclide can be selected with this key
by pressing it for 1 sec, switching to manual nuclide
selection mode. Now any other nuclide from the nuclide
library can be selected by pressing this key repeatedly
and thus browsing through the list. By pressing this key
agaln for more than 1 sec the unit switches back to the
automatic mode,

e  "Sound™: Push-button for melody selection of
audio output. Three different melodies or silence can be
selected by pushing this button repeatedly. The last

*Operating elements”). Acoustical signalling can be
adjusted to the count rate [see range switching by “Pitch®
key in section 4.3). Alarms or operation faults are Indicated
by a specific permanent sound [see sect. 9.2),

Elactronic data output: Measured counts can be recorded
externally either as proportional voltage signal (at the BNC
connector “Analogue output”) or as digital signal by the
USB interface (see section 7.10 “Signal Acguisition” and
7.11 “signal Processing”).

Collimator: All hand-held-probes have an integrated Tungsten
cellimator, enabling only radiation from a specific direction to
be detected. QOnly Straight Probe and FlexProbe have a
changeable collimator sleeve, For both types of probes,
collimator sleeves with different field of view and different
side shielding are available. With different collimator sleeves
the user can change the field of view of the probes and the
energy range of application {as described in section 7.4). For
using these probes for the sentinel surgery of breast cancer,
we recommend the standard collimator angle of 40°, which
was found to be optimal.

selected melody is saved after switching off the cantrol
unit.

s  “Background” This key starts background
measurement and activates the operation mode
“Monitoring with background suppression”. After
activation, the control unit accumulates all counts for 10
sec; this number is then averaged, recalculated for 1
sec, displayed on the screen for a few seconds and
afterwards permanently subtracted from the audio
signal, whereas the displayed count-rate still gives the
real number. This modus Is reset when pushing this
button once more,

e “Systemn check”: This button starts the internally self-
diagnosis of the control unit. After completion the
system changes to normal aperation automatically.

*  “Test” Button for checking the stability or other tests.
Short activation switches the gate time from 1 sec¢ to 10
sec or reversely, thus providing averaged count rates.
Longer pressing changes to the stability testing modus:
all ™ Tcbased probes turn to a parameter set for
detection of ¥'Co, B probes to detect ™Sr. After a 100
sec countdown the system displays an averaged count
rate with lower statistical variation.
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4.4 DisPLAY ELEMENTS

The following section provides information for the elements T:n the monitor display in Fig. 1.

Display elements and symbols In the upper [ine
m Indicator for connected probe. Following probes are displayed:
‘Y-proba v for Gamma probe CXS-OP-SP/FP and CO(S-OP-LP-*
wireless for wireless probe -WP
& for Beta probe (XS-OP-BP
Cd7e for Cadmium Telluride Probe OG-OPCZT
no probe if no probe connected

‘ Indicator for Background Measurement During measuring the background
intersity this indicator is flashingl After completion the permanently marked
right symbol indicates the active BGM mode.

lil Indicator for rechargeable|batbqrv. The illuminated mark Indicates battery

BGM l BGM

R powered operation and the changing status.
M 1
Indicator for external powl;ar sugply. If connected to external power supply
[b{:-] this is signalled by this symbol. A flashing symbol Indicates the battery
charging process.
Display elements and symbois in the right column
Displays the detected nudide Imrdtrg to the connected probe and the
automatic or manual nuclide selection mode. The following nudlides are
Hiclde storad in the nudide library:
1-125 for ®Jod
Huclide T1-201 for ™ Thallium
Tc—99m for ™Technetium
1-131 for lod :L
511keV for detection of PET nudlide with energy 511 keV
Co—57 forCobalt
o In—111 for Mindium ]
L Am~241 for B probe with ;’“Arl]eﬂcium
—90 for B probe with **strontium

all for detection of all incomingy photons, see sect. 10.5
none for “no nudide” (operation mode without connected probe)

Symbol for sampling time actually selected {1 secor 10 sec).

Symbol for selected acoustic Signal of counting events with following
possibilities:

No audio signal, melody 1, 2 or 3 {elected

Range switch extending the acaustic signal: Every single count, one of ten
counts or one of hundred counts s audibly Indicated

Crystal Photontcs GmbH » Albent-Einstein-Stralte 16 « D-12489 :Berlin b Germany » Phone: +49 30 34669300 » Fax +49 30 34669299 «
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Count rate display

The actual count rate is indicated in a large area five digit display. It s the number of detected events within the selected sampling
time. if the rate is larger then 99999, this display signals the overflow by flashing.

13570

Below the count rate monitor two smaller alphanumeric lines appear, which display
a): Operation mode {Count Rate, Test or Background)
b): Maximal count rate during previous 30 sec.

The count rate is displayed additionally by a bar graph symbol:
1

, 50 _/
T

For a better cverview, the bar graph represents the count rate In a logarithmic scale. Its start and end polnts are selected by the
chosen “Pitch” keys.

4.5 ProBe CXS-OP-SP

The probe shell is made from surgical stainless steel. The ® probehandle
screwable tungsten colimator Is integrated into the collimator m probecollimator sleeve
sleeve (see Fig. 3). The mechanical structure of the probe s The detectors electronic components are mounted in the:

separated in two main parts: probe handle.

.C_z:._»_ ________ G SSSEEEEEE: } -

Probe handia Collimator sleeve, detachable d
Fig.3: CX5-OP-5P probe

4.6  PROBE CXS-OP-FP {FLEXPROBE®)

This unique probe has two operation modes, as straight
probe and as angled probe. The detector head Is bendable u probe handle

and can be cperated at 0° and 30° regarding the probe axis. m probe oollimator (screwable collimator sleeve)
The probe shell is made from surgical stainless steel. The

colimator is integrated into the screwable collimator sleeve w kneejoint
{see Fig. 4). The mechanical structure of the probe is The detectors electronic components are mounted in the
separated in three main parts: probe handle.

Crystal Photonics GmbH » Albart-Einstein-Stralle 16 » D-12489 Berlin ¢ Germany * Fhone: +49 30 34669300 » Fax +49 30 34669299
Email; service@crystal-phatonics.com e http://crystal-photonics.com
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4.7

)
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Probe handle with sleeve and snap-in

LarAROSCOPIC PROBES CXS-OP-LP-{0, 45, 90} :

Laparoscopy probes are designed long and straight. The
probe housing is made from surgical stainless steel, The
tungsten collimator Is integrated into the narrow shank. [t is
unchangeable and designed according to the three different
types of probes. Probe head and handle are joined and
completely tightened at the tip, enabling operation withi:ut
protective cover, The radiation detector is located in the tip,
sensor electronics are In the handle of the probe. !

Colimator sleeve,

Fig.4: CXS-OP-FP probe

Markers at the handle pieces of the 45° and 90° type prabe
denote the position of the detection window, being turned
by 180° around the leng axis of the probe against the
position of the detector window, which then “views" to
exactly the opposite side. Additionally the position of the
detection window itself is marked on the head of the CX$-
OP-LP-90 (90° prabe).

The different designs of the three {aparoscopic probes
{including sketch-ups of sensor head with viewing directions)
are drawn schematicallyin Figs. 5to 7.

e e R e S E— =1
g
Probe handie ' Sensor head
Fig. 5: Laparoscopic probe 0° (CXS-OP-LP-0)
. T s N — >
/ | %4;' E
Marker at probe handie | Sensor head
Fig. 6: Loparoscopic probe 45* {OG-OP-LP-45)
S — A e =
/| -
Marker at probe handle | %o 2
i Sensor head
Fig. 7: Laparoscopic probe 90° {OXS-OP-LP-80)

Crystal Photonics GmbH » Albert-Einstein-Stralle 16 + D-12489 Barlin

b Germany » Phone: +49 30 34669300 » Fax +49 30 34669299 »

Emal: seruine@crystal-photonitl':s.com s http://crystal-photanles.com

11




4.8 BETA ProgE CXS-OP-BP

The probe housing is made from surgical stalnless steel, The mounted inside the probe handle. Probe head and handle
entrance window at the front side consists of sapphire to be are joined.
transparent for beta radiation. The sensor electronics is

(__ ______________________________________ -

Fig. 8: Beta Prabe OXS-OP-BP

Prior to First Initialisazion

Remove the measuring system with accessories from the  The installed battersies will be delivered not fully charged, so
sultcase and check that alt parts listed in the packaging note . It is necessary to perform a basic charging for at least 8-10
are complete. hours before first initialisation according to section 7.5.

Installation Requirements

Selecting the location for installation, the following In connection with the gamma-probe CXS-OP*** ensure
guidelines should receive attention: that the control unit stands firmly during operation and
The control unit CXS-SG04 should be positioned an a flat cannot be shifted. The control unit CX5-5G04 should not
stable surface. _ be exposed to excessive heat or humidity and should be
Take care that sufficent space is available to reach all installed in the non-sterile part of the operating rcom.
operating elements.

-.wAmbfenttempemture i s'cu:afrc (4'1 F_'tossrrl_“. g

A .,a N

’;;f’f'nelatwe air hwrﬁdlty;m_-,;m%’_:oa_g

e w

e
R At s e "
[P T SO~ K et ‘.--q.\e.

AT A
The following instructions must be obeyed:
o Avoid direct sun light!

j m Avoid the vicinity of strong electromagnetic fields {e.g. TV monitor, electro surgical and other electrocautery devices, moblle
phones)}

= Do not operate the control unit C(5-5G04 in damp rooms|

m Avoid shocks and vibrations of the systeml

o The control device must stand firmly on a smooth and harizontal surfacel
m Dropping from a certaln height may cause serious damages!

Crysta! Photonics GmbH « Albert-Elnstain-Strafle 16 » D-12489 Berlin » Germany » Phone: +49 30 34669300 » Fax +49 30 34669299 ¢
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7 Usngthe Froke System

]

7.1  DISINFECTING THE PROBE AND STERILE OPERATION
if the gamma preobe system is to be used e.g. during surge!rv,
the probe must be adapted to the hygienic requirements, |
Following sterilisation procedures are recommended: |

®  Securing the sterility by using a sterile cover. That can
be done by a sterile sleeve, e.g. latex sleeves from
ultra-sonic diagnostics or latex sleeves for endoscoplc
cameras before using the probe in surgery. The whole
probe and the data cord should be covered too in this
way before intra operative application. Pay attentiorli
to maintenance of sterility while covering the probe
with the sterile cover. |
“This method requires the least efforts. |

conventional disinfecting agents. Cleaning alcohols can Ibl!
used as well as common disinfecting liquids. Never dip the
probes or the probe tip into the liquids, don’t pour liquids
over them! I

For cleaning and disinfecting procedures the collimator slee\te
of the probes CXS-OP-SP, CXS-OP-FP, and CXS-OP-BP, can Ibe
removed fram the handie. If the collimator sleeve Is removed,

sensitive parts of the probe are exposed and easily accesshle,

IM I e -'a- gy e
l ou!“u‘! les .“* - 1':-"* Lt . :. "s"'
. o

'I'he probe head, whlch is norrnally prohected by the mlllmator o

sterile protective cover. The comnection hetween
sterilized collimator sleeve and sterfle cover has to be
masked with sterile adherent tape.

Attention; the sterilized colllmator sleeves have to
be complete dry after sterilization, otherwise the
remaining humidity Wiside can destroy the
scintillation crystal in the detector head|

If laparoscopic probes CXS-OPLP-* are used as
commonly without protective cover, they have to be
sterflised completely. In this case, low temperature
plasma sterilisation, as mentioned before, is the
apprapriate procedure,

AddRtionally, the sterility of the laparoscopic probes

] Bymeansofﬂieeﬁ\deneomdegastreatmmtlitm
R method and the formaldehyde methad al! hand- helf can also be maintained by a complete sterile cover.
‘ probes including the data cords can be sterllised. | For applications through a trocar you need ane with
m The recsnt sterlisstion procedure by low 1 e mare inner diameter|
temperature plasma (T< 60°C) is recommended m The collimator sleeve of Beta probe CXS-OP-BP also
especially for laparoscopic probes, but can be applied can be sterilised separately, but only by the low
to all other probes too. temperature plasma method or the ethylene oxide
®  Collimator sleeves of probes CXS-OP-SP and CXS-0 f"ﬁ"::" fu?: "ﬂ.ﬁmﬁ? ':';“ﬂ::“:a“:f;:
FP (FlexProbe®) (see Fig. 3 and 4) can be remmcll window! P
fram the probe handle and steam sterilised n
separately (150°C steam at 4 bar, autoclave). m  The contral unit must be pasitioned in the non-sterile
In this case probe cable and handle have to b:e area of the operation room in any case.
prepared for intra operative use by coating with
‘;;“ ntjofit Other {sterfisation procetures: tan- dgchl:ikped’ above. arg“n&t&:ftable “for' the probést Disregarding the giysn
<« Instiuctions may.Gaixse destruciion of theprobesiit ot 5 [ T sgaiie T o BN RS e el
I
7.2  CLEANING THE PItOBES CXS-OP-5P, -FP aAND CXS-OP-BP
All probes can be wiped off with damp tissues using in this open state the probas cannot withstand mechanical

stress or chemical load, which may cause serious damages on
EXS-OP-**** prohes,

Aftar removing the collimator sleeve it Is recommended to
replace [t fmmediately with the provided protection plastic
sleeve, in order to protect the probe against mechanical
damage. For cleaning procedures alcohols and common
disinfection agents can be used as well, acids, leaches and
ather solvents may damage the probes.

Lot g - PR P

- AT S
-3

D
.t 35 i
arhid : ¢ i

shall nor be dbinfecbed av uaum In'the eventya'u have

,_‘1

,.__;

the pruhe ﬁrmly head

E

I'IIJ od'ner cholce than tn use Hqunds, please obey following proc?dl:lre R

3

.....

ofpossibledanagesl "
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Pollomng only the reconmended cleamng prooedure, onlv the colllrnanor sleeve will be sterlllsed. BEFORE SCREWING IT ON Tq
TI-!E PROBE THE COl.LIMATOR SLEEVE HAS-TO, BE. DRIED AND. 100% MOIST-FREEI Jt ls recommended to'use several collmator
sleeves to maintain the svsfems usabillt\r in situations, when ahe l::olllmator sleeve undergoee the sheﬂllsatlon procedure. " e _j

7.3 CLEANING THE LAPAROSCOPIC PROBES CXS-OP-LP-(0, 45, 90)

Laparoscopic probes have solid casing and therefore are completely closed at the head. Thus
m they may be wiped off with common disinfectants,
m they may be Immersed into disinfectant liquids up till the handle region.

—— - .4..., e e

Attentlon Ne\ret lmmerse the, badk piast ofthe prohe with.the probe cd:le jolnt, aldng liquids mey damage el Prior t
+ 0S8, the sterillzed. laparoocnplc probes have to be dried complétely.” ‘: et T 0 T g e REI

7.4  CHANGING COLLIMATOR SLEEVES

)f net differently specified in the purchase order, all probes s  Theinstalled colimator sieeve has to be dismounted
O(5-OP-SP (probe *Straight Probe Hi-Sens”} and flexible from the probe head by turning carefully counter-
probes CXS-OP-FP “FlexProbe®” are delivered with the dockwise,
standard 40° collimator (FWHM), which has been found to « The exposed sensor head is very sensitive to
be optimal for breast cancer sentinel surgery. But both mechanical stress, it has to be protected immediately by .
probes provide an additional pessibility to vary the covering with another collimator sleeve or by the
gecmetrical angle of incidence for best y-sensitivity between provided plastic cap (protection sleeve).
10° and 120" by using optional collimator sleeves. Working »  The new collimator sleeve or the plastic protection
with several collimator sleeves may be advantageous for sleeve has to be screwed on carefully and tightened
three reasons: firmly, but without using mechanical instruments. Care
s rigorous clean-up after heavy contamination of should be taken to the axis positioning of the probe tip,
the probe tip is possible while carefully removing or attaching collimator sleeves
e  sterilisation of used collimator sleeve ¢ In order to preserve sterility of the new collimator
¢ changing the angle of incidence for better sleeve work in a suitable and sterile emdronment using
y-sensitivity gloves. The new colimator sleeve must be completely
dry. Adherent fiuids can serlously damage the sensorl
Following pracedures have to be applied:
Attentlon Changing»the ‘collimator slééve. Is* a delu:atie procedure and- |f not done properly, it could damage the detecbor
“ components, henoemedetectlon eepahlhtlesofthe_ptobe.- : ,,u f;,.*_,': S i 3 : o, ', ', x_;.! i
Attention: While n.mning the stablltvtest {settlon". 8.3);it'is’ Important to use the standard oolllmator sleeue provlded with: you%
. system, Using different 7 other collimator slegves will not provide you with accurate readings with the stability test. - ' L
-

7.5  RECHARGING THE BATTERY

Proper recharging of the built-in battery In the control unit preserves long lifetime and failure-free operation. The integrated
power management routines (see sect, 4,2.) support the users and simplify maintenance.

. "Attention: Only use the oriainal power supply provided with the syshem Use of other devloes may damm the oomrol unit end

. voldswan'antyl o '. . ) e DR s - .
Attention: The prowded power supply isd wude band"-unltwi’th lnput voltages from 30 to 264 v AC, “47/65- Hz. Never connect
toaDC power outlet]”. : . Doe . L.

— An empty batterysymbol on the display after switching on mains and resettlngthesysha'n bysmtdmg off and on the
or during operation indicates a low voltage supply. mains switch. Prerequisite is the proper connection of the
Continued discharging of the battery causes additionally contro! unit CXS-SG04 with the equipotential bonding of
audible warmning and optical aiarm, finally the system the operation room first.
switches off automatically. In all of these events, We recommend starting the battery recharging cycle
immediate battery recharging is needed. When this occurs immediately after use in surgery, latest one day after
during a surgery, continued operation is possible by simply operation time. The switched-off control unit CXS-SG04 is
connecting the power supply to the control unit and to placed on a safe location in- or outside the operation

Crystal Photenlcs GmbH ¢ Albert-Einstein-Stralte 16 « D-12489 Berlin » Germany « Phonie; +49 30 34669300 « Fax +49 30 34669209
Emall: service @crystal-photonies.com ¢ http://crystak-phatanics.com
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7.6

7.7

7.8
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room, The recharging process of the battery takes up to 8
to 10 hours. A longer charging time or keeping the power
supply connected for a longer period while the systemis

= e

Attenttnn' Repeated deep discharging wﬂl destroy. thebatterv!
‘ -‘off-state dufingthe. ¢hirging, prooedure, vihile 'f. probeiis.
™ connectedtothemanpowersupplveven i ot used., iy T»

INITIAL START UP OF THE SYSTEM

The gamma probe system Crystal Probe -auummlia-
operates only as whale unit. Therefore it Is important to
know that the hand-held probe needs to be connected to
the contro! unit before initial operation. Both componenits
can only operate when connected to each other.

1. Checkfirst, that the main power switch on the back
panel of the contral unit is in position *Off".

Prior to switching “On”, the hand-held probe has
be connected to the control unit.

e Attmt(on The prube connecl:or has ] srndl aMo its sldeﬂ
Ik rﬁ:m Kasto direct; to%tl'le*red triangle at the contrdl l.ll"lit
;. the . top-p mun*whieioomectmg- H:le prabg with tl_le
M_q:wlumtl . { '\.f"S‘%@r :: ;:..: 3_‘._;‘3 ;f“cﬁﬁ} ; ?:‘F
3. Switch on the control unit CXS-SG04. During the
initialsation sequence {approx. 15 sec) the displav
will show the company name “Crystal Photonics*
and company logo with contact data. If no han%l-
held prebe Is connected or not done properiy, the
display will report immediately “No probe” and

“No nuclide”.
Iel'\t

if symbols for battery or main power signal suffici
energy and no audible signal and no efror message
appear, the system Is ready-to-operate.

2 o

4.

[ |
(L]

FUNCTIONAL CHECK-UP
Forafuncbonaltstafthetrvstdhohe-mtnmﬂo-svstlem
a "Co testing source or a *™Tc point source {@3mm, actlvlty
< 500 kBn) is needed. If the test is executed in the surgery
room, it is also possible to perform it with a patient who vyas
already administered with a nuclide. |
After switching on the control unit and finalizing the
automatic initialisation procedure {approx. 15 sec) the
system is ready for use. |
Start checking the data output. For this purpose move the
hand-held probe In varying distances from the rachatnon
source, The tip of the probe ({the radiation entrance window

After a successful functional test, the system is ready toflhd
the local nudide enrichmants in the patient’s body. The prabe
is positioned onto the skin surface preferably before the first
surgical cut in order to determine the approximate poesltionI of
the target. Found positions with maximal count rate can be

Crystal Photonics GmbH = Albert-Einstein-Strae 16 » D-124893erlln

sw"-‘-l

out of use will not cause damage to the battery or the
control unit.

epln_mlndtqswltdmﬁmecontrol unitafteruseandkeeplt

LR, .
- L - o t s
= i + k
:..J' L ¥

5. Activate the “System-Check” button on the back
panel —a self dlagnostics procedure starts,

Select the desired audio signal with push buttan
“Sound” on the rear of the contral unit, selecting
one of the three different sounds or the silence
mode;

s sounds: counterdike digitalkly generated signals
with varying pulse frequency; this signal can be
toggled to three different effective ranges by the
range switch *Pitch” on the front panel.

Lo 4

Atnntlun The fast: selecl:ed sound Is sbared permanently and
3recdled duﬂng inltnalisaﬁon If you haue seleched no snund”,

¥ the systern w w1]l not_lndtcate anvtacuusﬁcal signal again then..s

d Ll ‘,’“J

7. Perform a functional check-up Including hand-
held probe testing by using a nuclide source
according to the procedure described in section
7.7. This procedure should be done prior to
preparing the patient for surgery, in order to
provide safe and relfable operatfon conxitions
during the surgical treatment in the operation
room.

,'

of the probe) has to be directed to the radiation source, The
different signal indicators (audio signal, digital LCD display)
must vary with movement of the probe, whereas the signal
has to be minimal if the source Is positioned outslde the 40°
entrance angle of the detector windew. According to the
radiation intensity the measurement range has to be
adjusted with the range switch (“Pitch” on the front panel),
Different audio signals {melody) can be selected by the
*Sound” button at the back panel of the control unit.

Finally, please check the volume contrai {front panel).

MEASURING WITH THE GAMMA PROBE SYSTEM Crystal Probe -automatic-

marked on the skin with a marker. A scintigraphy of the
interesting region provided by a nuclear physican may be
useful to predict the position of the nuclide enrichment {e.g.
the Sentinel Lymph Nodes), To find locations with maximum
nuclide enrichment, the hand-held probe has to be moved

Genmany * Phone: +39 30 34669300 » Fax +49 20 34669299 «

Ernail: servine@aystal—phutoms.mm = http/ferystal-photonics.com
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7.9

parallel to the skin surface in the assumed sector,
Enrichments lying at a deeper position are mare easily found
by compressing the tissue Tayers exerting manual pressure.
Aftar the surgical cut is made, a doser inspection within the
wound can be performed. During this step the probe should
be moved more carefully while making sure the probe
entrance window k not directed towards the primary
injection site, preventing faulty signals.

The audio signal which varies proportionally to the radiation
intensity provides fast information about local nuclide

SHUT DOWN THE SYSTEM

The following steps have to be obeyed when shutting down
the probe system:

1. Switch off the control unit CXS-SG04 by main switch. A
faw seconds after the display screen goes out there is
nc mare driving voltage.

2. Disconnect the hand-held probe from the control unit.

3. Connect the power supply and start charging the

battery in the control unit.

7.10 EXTERNAL SIGNAL ACQUISITION

The controf unit CXS-SG04 currently providas two interfaces:

1. Analogue signal: The analogue output signal can be
measured at the BNC plug Interface. Connecting an
oscilloscope, single pulses can be displayed. This signal
provides also the possibility to measure the energy
spectrum of the detected nuclide by a spectrometer
{MCA)

7.11  EXTERNAL SIGNAL PROCESSING

The analogue output enahbles external recording of the
measured energy spectrum of detected radiation.

With the USB cutput signal it is possibile to process all data on
a personal computer. Using the optionally provided software
"isual Count” the data can be comfortably displayed and
processed. The count rate of the whole operation procedure
is stored and can be processed properly after the surgery, All
patient data, scintigraphy and all surgical steps can be

enrichments. Its volume may be adjusted to the acoustical
environment in the operation room if necessary, If the
intensity changes are not distinguishable {too high or too low
intensity) it Is easy to adjust the instrument sensitivity by the
range switches (pitch) on the front panel.

In situations with too high background intensity 1t Is
recommended to work in the background compensation
mode according section 4.2 to improve the signal recognition.

4, CCean and/ or disinfect the hand held-probe, If the

collimator sleeve has to be removed from the hand-
held probe for cleaning or disinfection it is
recommended to replace it immediately for protection
purposes by the provided plastic protecting sleeve
{O5-0P-5P, CXS-OP-FP, and CXS-OP-BP), or ancther
collimatar sleeve.

Laparoscopic probes have to be sterilised applying the
low temiperature plasma method.

2. USB interface: An USB interface provides potential

separated transmission of digital information from the
probe to a personal computer. For using this feature you
need the patient-ariented software “Visual Count” from
Crystal Photonics.
{Demc:http://crystal-photonics.cam/glb/dl/VisualCount_
3.21_DEMO.exe)

documented completely and evaluated afterwards with usual
PC software,

Our sophisticated measuring and analysk software “Visual
Count” can display the intensity data visually either digital, as
bar chart or as histogram on the PC monitor, Additionally
storing the complete measuring procedure and patients data
is possible, The software “Visual Count® is offered optionally.

Crystal Photonics GmbH « Albert-Einstein-Strae 16 » D-12489 Berlin » Germany'+ Phone: +49 30 34669300 » Fax +49 30 34669299 »
Email: senvice@crystal-photonics.com » hitp://crystal-photonics.com
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Meintenance, Safety and Instrumen:ation Check-Ups

MAINTENANCE

Regular malntenance or care is not necessary for operational safety of the system, We only recommend weeldy clean-up of the

control unit by wiping-off.

+ Attention: Proper"‘ai’:d steadv rechargmg of‘tiie bulll:-ln banenu ln the mntrol unit 'i:raservas Jong’sérvice: Iife and failure free

nperatlon .‘: it

L]

TeCHNICAL SAFETY CHECK

The Gamma Probe System Crystal Probe -gutomatic- 1s
designed, developed and manufactured according to most

recent technical knowledge and statutory regulations. All |-
devices undergo strictly specified check-ups and final

) Attentlon. The use of the systan has to fblow the speclﬁc natlonal regulations for medi&l devloes and' nudear measuring Irstm-

4.‘.*3 T e 2 4

-"-‘——n\-'-:-u- _I.;‘.l

menls i

[P S e A 3l

" .
e i WYl d et

STABILUTY TEST i

Good quality assurance systems involve regular chacks of
functionality of used messuring systems. For this reason
medical regulations in Europe prescribe a daily stahlllty
check for all nucfear-medical measuring systems, In order to
maintain adequate quality assurance. if used daily, this
check has to be performed daily too, if used only once per
weak a weekly chedk is sufficient. For this stabikity test we
have equipped the gamma-probe systemn with a test-source
holder for using it with standard 25mm (1") test souroes
(Fig.9).

The stability check is performed with the follomn_g

procedure: |
1, Standard probes CX(5-0P-SP, OG-OP-FP and C(S-OP-WP \
Make sure that the standard collimator which is
provided with the original system {denominated in the
system certificate - see Service Documents, in the
transport box] is properly mounted onto the probe.
The standard !ﬂ?he usually has a diameter @=15mm
for use with ™" Tc and a 40" viewing angle. Place the
test radiation source {point source “Co, activity
20..500 kBq resp. 0.5...13.5 pCi} with label down into
the provided test source holder and screw on the cap

(Fig. 9): '

Crystal Photonics GmbH » Albert-Einstein-StraBe 16 « D-12489 Berlin 4
Emall: service@crystal-photonics.com

1y

e ey maiutenanne-ftee.‘ T
The responsible staff for service can be contacted as seen in the Manufacturer’s data below.

E i.
?"n- - e i ~-—d ﬁr’.“ﬁ - .‘ B

3 ’ A,_._; ;
"""—-'w--. '. .‘.

examinations, they are certified according to the specific EU
mulatlons for medical equiprnent.

'|' \.4‘1- L

.y wo -‘*
Nl b &

Fig.9
Slide-in the probe tlp of the standard probe into the
test source holder with mountad radiation source
until the tip touches the surface of the test source.
Sarnple and probe have now a reproducibly fixed

Fig. 10

Now activate the “Test” button at the back panel of tha
control unit $G04 to start the stability test modus (push
longer than 1 secl). Automatically the unit selects ¥Co
as nuclide and a 100 sec. sampling time and displays a
100 sec countdown (see Fig. 11).

When this countdown Is finished, the system processor
calculates and displays the averaged count rate in
counts per second {cps), the averaged count rate is then
displayed for approx. 30 sec. This value must be

Germany = Phone: +49 30 34669300 » Fax +49 30 34669299 »
= hitp://crystal-photonics.com




transferred directly into the column “cps” in the

provided table (see section 11.1) or to the Excel spread ?‘—"*"'""'. : g
sheet for automatic evaluation. e Bnco regSs all.customers to expl
{prowded Microooft lspgd heet;!mhl&aap

"‘"wlv !calmlatesband-*mo these valu&s inf g’ ,.v

The current activity of the used radiation test source
can be caloulated by the starting activity of the used
source and the current date using the diagram in
section 11.2. Put this value into the column “Activity A
of used source in kBg”. For calculation of the counting

rate {normalised to 1 MBqg) multiply the value fromthe 3, Beta probe O5-0P-BP -
“eps” column by 1000 and divide by the estimate Please proceed according to 1. For Beta probes specially
activity A. adapted source holders for the radiation source are
if an idle-count-rate check Is required, repeat the provided optionally (for example Sr-90), Positioning the
stability test procedure without the test radiation probe and the source to each other must be performed
source {remove It and keep it away far enough} in order in a similar procedure.
to measure the background count rate {blind counts
without gamma source)
" Attention: Record'and document the daily nr‘w‘e‘eldv ‘stability chack in 3 ]ournal apoordirg'to‘sectlon"" 11.1, ‘altemauw.ly use the.
' abwemen,ti_on_edExoql’spreadsheet!:__g_;‘;ﬂ;;u; ] .Q‘..'_'_“l R T ST ’:: :} AR R e mi', e
8.4  METROLOGICAL CHECK MTC OF THE GAMMA PROBE SYSTEM (FOR EU COUNTRIES ONtY)
The Gamma Probe System Crystal Probe -sutometic- Is This MTC procedure can only be performed by the
subject to metrological supervision according to the manufacturer or a qualified distributor with the
national and EC regulations for application and operation respective aquipment and knowledge.
of medical and nudear technical devices. In Germany that
is called MTC, which have to be done two-yearly. For detailed infarmation contact your distributor.,
' 4
-

mb a" .r b,-‘ o .' fL’ ..‘ “." ..:

The calculated cps/MBq sensitivity value should
represent the nominal value which is provided jn the
system certificate of the manufacturer, ranging from
12000 to 25.000 cps/MBg or 450 to 950 cps/uCi
respectively. If this value differs by more than 5%,
please contact your distributor or the manufacturer
Crystal Photonics GmbH directly in order to prevent
device faults.

2 Laparoscopy probes CXS-OP-LP-**

Please proceed according to 1. For laparoscopic probes
specially adapted source holders for the radiation
source are provided optionally. Positioning the probe
and the source to each other must be performed in a
similar procedure.

Crystal Photonies GmbH » Albert-Einstein-Strafie 16 « D-12439 Berlin = Germany » Phane: +49 30 34669300 » Fax 449 30 34669299 »

Email: service @crystal-photonics.com  http://erystal-photonics.com
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Checks, Diserders and Responsibility

SvsSTEM CHECK :

During the system check sequence one can verify the most
important device parameters at any time. it starts by pressing
the “System-Check” button on the back panel. Running
measurements are stopped immeadiately.
The system check is than done, fully autornatically |and
structured as follows:
+ Initialisation — the count rate display disappears, for a|few
seconds the message “Start of cheek” appears.
¢ [n the nuclide symbof all nudides from the nuclide library
are disptayed sequentially (1 -~ 125, T1—202, Tc-99m, | ~131,
511keV, Co—57, In-111, Am~ 241, Sr—90, none, all).
¢ In the probe symbol successively all connectible probes are
displayed {y, B, CdTe, wireless, no probel). |
¢ In the power symbol sequentially all possible charging states
of the battery probes are displayed:

(o) [ o) [T

« In the “Count Rate Display” fictive count rates are shownlin
order to check all digits
(11111,22222,33333,44424,55555,66666, 77777,83888,9999
9).

¢ Display 99999 flashes for some seconds.

« Aytomatically testing of the audio signal meledies {sound);
the number of the fictive count rate is deleted and valid
probe count rates are displayed. One by one all three
melodies will be played for about 4 seconds successively.
After that the sound is deactivated again.

o Testing the sampie time 10 s. Automatically a measuring
procedure starts for 10 s; all counts are accumnulated and
after the end displayed in the “Count Rate Window”, During
measurement the displayed value is *0”.

o For testing the “idie” mode, the display background
illumination is switched dark two times.

« Switching on the “Awfio Alarm Signal’ for about 3 sec.
continuously.

¢ Finally all essential internaliy voltages of the system are
checked by the program. If all values are within valid limits,
the “End of Check” message appears on the display. After
that the system switches to the standard operating mode. In
case of malfunctions, a failure signal with error code appears
and the display prevides the information: “Crystal Photonics
should repair the system”.

Crystal Photonics GmbH » Albert-Einstein-Stralle 16 » D-124809 Berlin  Germany « Phone; +49 30 34669300 = Fax +49 30 34669299 »
Email: service@crystal-photonics.con) » hitp://crystal-photonics.com

19

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU




9.2  DISORDERS AND MALFUNCTIONS -

.

Problemn Reasons/-> troubleshaoting

No operation (no display} . System Is not switched on? - Power switch on
. Battery s not charged? -» Connect power supply unit
Otherwise troubleshooting by Crystal Photonics GmbH
No counting rates displayed . ’ Radiation Intensity equals zero,
nd defect when display (s lit up . _
or counting rate = "00000" -5 wait, systern is within the 15 second Inktializing routine after switching on

=» If “No probe” message, connect probel

Otherwise troubleshooting by Crystal Photonics GmhH .
Intermittent sound, displaydark | e  Standbywarming > Switch off the control unit, start charging immediately! No
operation without powersupply connected!
Permanentcontinuoussound e  Devicefault > Check disptay for errof messages listed below

- ERRIR »  Battery voltage or circult voltage out of range -> Recharge batteryl
Error displayed: o Otherwise tljoubleshooi:i'lg by Crystal Phatonics GmbH *
ERROR ¢ The connected probe is defettive >
Error displayed: HV Troubleshooting only by Crystal Phatonies GmbH
ERROR o Defectintheunit > ’
Error displayed: 5 Troubleshooting only by Crysta! Photonics GmbH- 4
ERROR » Defect in.the unit-> checkand change fuses 6n electronic boards — contact your
Error displayed: ‘5 dealerl ) )
Troubleshooting only by Crystal Photonics GmbH
Partly interruptions of the = Check probe connector and the plug between cablé and contral unit
measuring process Otherwise troubleshooting by Crystal Photonics GmbH

Background count rate too high -» Remove disturbing radiation sources in the vicinity of the probe
»  Contamination of the prabe tip by radionudlide, - clean the probel
Otherwise troubleshoating by Crystal Photonics GmbH
Displaying "battery operation” s Nowvoltage frorn power supply to the control unit
-l - Check the mains voltage (100...220 V AC)
with a connected power supply -» Check the plugs of power supply
Otheswise troubleshooting by Crystal Photonics GmbH
Flashing mains operation symbol | e  BatteryIs charging -~ no failurel

[M:_!_I s [fbattery is already completely charged for >10h => remova the power supply from
the control unit, symbol must change to
Attention: Danger of destroying the battery!
Only troubleshooting by Crystal Photonics GmbH!
Erratic and/or extremely high s Strong electromagnetic fields in the vicinity {e.g. TV-monitor, electro surgical device
unexpected counting rate or mobile phone too dose)?

- Remove the source of disturbing signals
* Strong mechanical impacts? - fix the collimator sleeve properly
Otherwise troubleshooting by Crystal Phatonics GmbH
Permanently extremely high count | e Check if battery deeply discharged, -> please charge the battery immediatelyl
rate Otherwise troubleshaoting by Crystal Photonics GrmbH

Crystal Photorics GmbH » Albert-Einstein-Strafe 16 » D-12489 Berlin * Germany * Phone: +49 30 34669300 » Fax +49 30 34669299 «
Email: service@crystal-photonics.com « http://erystal-photonies.com
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Attention' In cdse of nan-authonsed opening of the prohe housiqg orthe control unit D(S-SGM warranty vo:dsl T ]

2.3

9.4

o)

RESPONSIBILITY OF MANUFACTURER

The gamma probe system Crystal Probe -automatic- 1S
produced after the German MPG, the European guideline
93/42/EWG in the version 2007/47/EWG, annex Il, IV and
Vi, Our QM-system is certified after 150 13485/2007 and 150
900172008, The manufacturer regards himself as responsible
for the safety, reliability and operability of the device anly if:

DISPOSAL OF EQUIFMENT

Crystal Photonics GmbH « Albert-Einstain-Strafe 16 « 0-12439 Beril

Email; service@crystal-photoni
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m Assembly, extensions, new settings, modifications or
repalrs are only carried out by persons explicitly authorised
by the manufacturer for this purpose,

m the electric installstion of the room in concern
comresponds to the relevant requirements, to this
instructions and legal provisions,

o the device ks operated cbserving this Instruction Manual.

* Germany » Phone: +45 30 34669300 » Fax 449 30 34669299 «
m = http://crystal-photonics.com




10.5 Gamma Prosts CXS-OP-SP, CXS-OP-FP ano CXS-OP-LP-{0, 45, 90)

Detector Csl:Tl scintiflator crystal, Si photodiode
¥- energy range 60 keV ... > 511 keV

Background sensitivity [CXS-0P-SP & CXS-OP-FF} -
Zero deviation <0.3 ¢ps = 18 ¢/min with nudide selection “all*;

Backgraund sensikivity [CXS-OP-LP-{0, 45, 90))
zero deviation < 0.2 cps =12 ¢/min

Collimation {CX$-OP-5P and O4{S-OP-FF)
Materiat  Tungsten, lateral 3.15 mm wall thickness {using standard collimator sleeve), rear 5 mm wall thickness,
viewing angle: 40° FWHM

Collimation (C(S-OP-LP-{0, 45, S0})
Materiak  Tungsten, lateral 2.25 mm wall thickness, rear 8 mm wall thickness, viewing angle: probe dependent

Energy discrimination {This table may be modified on customer requestl)

I
Nuclide Lower energy threshold High energy threshold
I *,.;‘riﬁ;{' ™ ._c'-;g__ g. .rum 5% T, A & ey TR N
5 G AIAL :f"ﬁ"_'& i ""Whev‘ PR ke X g
125 20 keV 35keV
iR O TR LT
Tc-95m 100 keV 180 keV
t‘? l -\-‘; ﬁ
Co-57 [for tests) 90 keV 160 keV
D)

10.6 Beta ProBE CXS-OP-BP

Detector 1 photodiode
y-energy measurement range 3keV.. <70 keV
B-energy measurement range 100 keV... <2 MeV
Nudides detectable: such as Sr-90, P-33

Crystal Photontcs GmbH « Albert-Einstein-Strale 16 « D-12489 Berlin « Garmany = Phone: +49 30 34665300 = Fax +49 30 34669209 »
Emall: senvice@erystalphotonics.com = http://erystal-photonics.com
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11 Attachments

11.1 TABLE FOR STABILITY TEST DATA RECORD '

| Count rate
Day ActivityAof | Used probe . Signature:
used source in Display value after Normalised to
kBg completed “Test” cyclg 1 MBq
of 100 sec (cps*1000/A)
' (guideline:
»10000cps/MBq}

Crystal Photonics GmbH « Alhert-Einstein-Strale 16 » D-12489 Berliry » Germany » Phone: +49 30 34669300 ¢ Fax +49 30 34669299 »

Ernail: service@cwstal-photoriics.co.n * http://erystal-photonics.com
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11.2 ActvITY DECAY OF°'Co (IN A LOGARITHMIC ScALE)
Time dependent activity A(t) of *'Co

m

10

/|

Al % ' - ‘\

Y
4

0.1

¢ 100 200 300 400 500 60O 700 AOD 900 1000 110 1200 1300 1400 1500 1600 1700 1800 1800 2000

t Idays

Crystal Photonics GmbH » Albert-Einstein-Strake 16 « 0-12489 Berfin » Germany * Phone: +49 30 34669300 = Fax +49 30 34569299 «
Emall: service@crystal-photorics.com « hitpy//orystal-photonics.com
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|
Software

1. General

1.1 Units

Unless otherwise specified alllunits are S| units. Time is given with a 24 hour
format. The units used in the yser interface are:

» Distance: millimeters:(mm)
I
|
* Radiation: counts pei segond (cps)
+ Measurements: count (ng unit)

S » Time: seconds (s)
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General

1.2 Screen Buttons

The following figure shows the common screen elements:

@ Shutdown Sysism

Closes the application and shuts down the system,

o Home Retumns to the workflow selection screen.
Q

, g, TOOgle Video Recording Enables / disables recording of videoclip of the current
1@) camera image.

Take Screenshot Stares an image of the current view.
@

Library Displays all taken snapshots.

Changes the volumea of the speakers.

'@ Toggle Volume

@ Image brightness Changes the brighiness of the videc image.

@ Excision Stores radipactivity measuraments of resected tissue.
@:- Toggle Zoom Zooms in/ out to the volume of interest.

@ Rotate Rotates video image by 180 degrees.

3D Toggle Visualization Mode Switches batween the 3D probe navigation mode (where
the SPECT image is visualized from the point of view of
the garmma probe) and the video mode.

s Maximize Screen Extends video image to fullscreen.
_ Minimize Screen Retumns fo normal screen from fullscreen.
e General software Displays the following information: Company Name,
information Software name, Software version and IP address
dechpseSPECT Oper Surgary User Maauai - Software SE 80T -ENOG

& 000 LMPMM (2] INFO@CIRMI.RU & WWW.G0SZDRAVNADZOR.RU

o




declipse®SPECT Open Surgery

User Manual - Software

1.3 Warning Signs

The following figure shows the possible waming signs

Chessboard not tracked The chessboard Is not tracked during camera
A calibration
. Probe not tracked The probe is not tracked during acquisitien
;
S . Patient not tracked The patient is not tracked during acquisition

1.4 On-Screen Keyboard

The declipse®SPECT Open Surgery is desighed to be operated by means of
the touch screen display. Whenever keyboard input is needed, the on-screen
keyboard is shown. !

| |
]
Click on this icon each fime you need to bring

the keyboard back on top of the application

& 000 LUPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU




General

1.5 Gamma Count Display

The gamma count display at the top of the screen is always visible and shows
the data read from the connected gamma probe.

[ Blue-0CPS

Mirimum court ——

Red - 300 CPS Courd rate history over -
e lagt 10 s Average count ;| over thelast 10
Yellow - 2000CPS {from cldar to newat) Maxdmum count -

saconds
Cusrant count rate

clachpse*SPECT Open Surgery User Manual - Software SE 3807 - EN 06
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2. Operation and Handling

2.1 DocumentinEa Procedure

Allvisualization screens have s?raenshot functionality to document procedures.
To take screenshots followl' these steps:

|
1
Click on the "take %creenshot’ button,

Enter a title for the image or select a standard text option from the men..

Click “OK”

CACRCRS

To View the images yoL previously saved click on the "Library” button
and select the image ypu want to review.

{mage fite
Take —
Strasnshol Slandard taxt
Libraty — opdans
oK
T
® Click the “Library” button to leave the screen.
9 l " o 0 {crs.
E!: e .. ‘-. . )
8 "
o
ey (G- O
_.erl Saved images
@ .
¢
@
%Lﬂm
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Operalion and Handling

2.2 declipse®SPECT Open Surgery Workflow

2.21 Workflow Selection The system
validation
procedurs has
tob od
@ Wait for the welcome screen to fully load. dau:. E‘,‘,’m
. that this has
. boen done
Select the declipse®SPECT Open Surgery workilow depending on before using the
declipse*SPECT
the predefined protocol and radioisotope you want to perform. Open Surgery
X .i'. .':.,I t: f {E - “'xo:_'_ x :,0 :' CPS;: - "\.
,'QJA.,I- L -' L llll'll*l, Fxmm ' - 1“‘; t‘_‘/
,Q mmn-;a-wu“h " “::&'. e . -_- -" :‘g
,@ . Golbention . _ .y R A N B e e s

t = Mmmmmu:m f, Te o EER R |
'0 + 7, dochpsBPECT wath Te-D0m (Crystal Photorice robe)..  « el d__.'. . *‘JJ
L u-- ™

0 'Mwwmmmmm ‘u 1» S u‘..i
N @ Salect workflow

i b

. HoclpssSPECT wih Te99 {Laparcscopkc Probe). o e S ..3....«‘-'._&...1..,.3
-® 3" declpRSPECY with Too9m Ewobobe SOEIMLY). - & v ol oo 2 o

j‘é‘j '_ggwecrmm:;-msoea:q. bt Repe M =':_._,!
:'-w-—" o uwmwmm :Ef....-.t_-a_-'l-ﬂz
. Wmmmw A S B A L ) 1

" mm(ﬂm ’ L: RS AR A o L .r.i;

% Eve : O
€ o
5 e
L _ %

Enter patient name usin'g the on-screen keyboard, select patient
from the list or enter the patient ID. At least 6 characters have to be
Qntel'ed. I '\(

Press the confirm button.

—
L =
——

“2

Q ._‘--- Sm Tttt EmwPalmWomdon: ¢ ¢t b ov
T P oL
ol ot ~ oo oI ‘_ - e T Patient name
------- SRR i) SR L L oe ot Surgeon Name
O{I sy Nie = - b ab SN X - -’-:"' '
Qi St -~ - - R . ™ Case Desaription
o BT sk T
Q- wi 4 . : Select Petient
FT et '
Q; |
‘.'Ht-l - - -_._ﬂ.--. .. . . ;
© — oo RS ..‘, - . :
@) X - o , Coe @ Confirm patient
oY | Jatem inputelecion f Accuition wk
deckpse”SPECT Open Surgery Usar Manual - Software SE 3007 - EN 3G 8
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Point the gemma
probe lowards the
radloactive arsa
and varify that the
R declipsa®SPECT

Open Surgery

o shows the

‘oo expectod CPS by
comparing this
valua with the
one displayad on
the gamma probhe
control unit.

Fam
AN /I

declipse®SPECT Open Surgery
User Manual - Software

2.2.2 Acqulsition & Visuallzation - Data Recording

-
J

\

Adjust the brightness of the video image by using the Image

Brightness Button.

Position the probe at th‘e aproximate position where you want to scan
and position the volume of interest.

Whilg scanning, the reonnstructe!d i

e is updated pariodically. 1

lmportantl The probe reference target|should always be visile to the positianing cameral

sean by the camera (see right image

* m mn m————— = b Mmoo b -

. Red frame around video image is displayed when probe andfor patient reference larget are not. ]
]

low).

£

Toggle Record / Pause

Delete stquired maasurements
Numbar of acquired measurements

| ras s, o[, Noostimiin 2 o} o). pome. i

@ Press the record butto

and bagin scanning. As an alternative to

pressing the record button, you can hold the camera at the position of
Interest without moving. A 5 seconds countdown will show up. tf you

don't move during|the

sountdown, the scan will start automatically.

Pause the scan by clIcFing on the pause button.
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Operation and Handling

2.2,3 Acquisition & Visualization Screen - Data Visualization

Adjust the two thresholds by moving the sliders until structures of
interest are visible. The distance from the closest radioactive hotspot
to the pointing direction of the gamma probe is shown in the top-right.

Click on the “Label” button to visualize the percentage of the activity
distributed in the reconstructed hot spots and the distance measured
from the hotspot to the tip of the probe.

_._n.u::...-..._-ws.......... ....x.._._.-‘--,a-‘ .

@Hl l“_ﬂ ‘**"’?‘-' _'.r,a__';p;'f

Distance

j [ Threghold adjustment
4 gliders

< v}
5

|
!

h‘-'&:“_".t?ﬁ—@" Activate Labels

S P L Ry

® Enter the 3D mode by clicking on the 3D button. After 1000
measurements, the view will automatically change to the 3D mode.
If you move the probe away from the volumen of interst, the view will
change back to the augmented reality view automatically.

Perform a new acquisition by clicking “New Scan”

Once dane in the visualization screen, click on "Export™ to export the
data to the USB drive or a network drive.

-3 T ; . l‘d - h :g’ ™ E e leps
Q¢ L e mia g, T ONsSko, |
; e .

- — Petform new scan

o -
deuu':&:-,é ‘§P‘ECT ‘Open é‘urg“er\ 'User Manual - Seftware SE 3607 - EN U6
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targot with
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acquiring an
Image, makes the
Image position
Invalid.
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Press the “Show quality map” butten to display a quality grid which
indicates how much an|area was scanned, The bigger the sphere,
the better an area was scanned.

2.2.3.1 Adding an Excision Measurement

Activity measurements on resacted tissue can be recorded by declipse®SPECT
Open Surgery in order to be included on the surgery report that is being
generated during the proo'eduﬂ-e.

While on the Acquisition or Visualization screen, click an the excision
button.

©

A dialog will pop—u'p incficating that you can hold the probe now as
close as possible to the resected sample.

The timer will start ing down and wiil record the maximum and
average once it finishes.

The dialog will disappear after a few seconds.

To add new measurements repeat steps 1 10 5.

|
It is possible to correctja recorded measurement by double clicking

on its ‘Id’ number and (epeating the measurement (a cursor will
1
! Con

@Oe @
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Operaton and Handling

appear on the item to be changed). The excision time will not change,
but the recorded maximum and average will be updated.

Click on the “OK” button to close the dialog without adding a
measurement.

2.2.4 Surgery Report and Export Screen

declipse®SPECT Open Surgery generates automatically a report summarizing
the performed scans during surgery, including the resected tissue activity
measurements, as well as the screenshots images you documented manually.
To export this report for your documentation do as follow:

Press “Refresh” in order to see a list of available USB drives.
@ Selected a drive and press “Save.”
@ In order to perform a new scan, press on "New Scan.”

To perform a scan of another patient, please click "New Patient.”

daciipsetSPECT Open Surgary User ManLal - Spftware SE 3907 -ENTa
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Qperation and Handling

2.3 Preoperative SPECT/CT Visualization Workflow

2.3.1 Workflow Selection

@ Wait for the welcome screen to fully load.

...I...‘_,..-..:z..__,._. et A e - r et PRl
l@]i T4y i--fr-,‘fhl [ i """:-j:'-i—?—-".‘ - EPATY B
"o L SR R Y- 7 SRl A
'\gj e L L P X3 iy (i '.‘—l::"- -
e R .
i @}!‘ w o ey *-‘Ehtl"f?f + e -l -v‘:"'!. ‘G?’ ta - [

Lard e T e e To0
'é,i . mqﬁhk_??m i ' H ‘_"-h_;:r{. I [

B A
TECE - 'cockpseSPECT with Ye-Domand pre-apemie SPECE JCT . 5 v L L. -
. B Y T A A e o .

Y

e PR PR Nt .
‘Q} Pre-cpetve SPECT /CTvismdlintion.  * =" 0 70 . T - Select this workliow
P R - Ll by . - (3 - a P I T .

. . . ~ .

: Q}-‘ ‘ ] T EIR ! gl
PR . - . . ) y ] . 1 .
X ; . )
@l L : e S
i A - a4 A ' g
St ” - ! PC T L ‘4" -t
. ‘ . pl - . 3
S k. .
' - e nf
L A ‘ .
. - .
( _ - I - -
' L) -

£,
]
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2.4 Data Transport

2.4.1 Importing Data from USB
@ Select folder that contains the DICOM images

® Click "Search images”

I
. Select fotder
é) veauh _.,_...ni._m.'e:s;.s}, .smi-m.m o
= T vpart bnages 1) 14
@ Select images to impoit.
—

@ Click "Import images”
Important! In order to ove old preoperative images click on the “Free
memory" Button. ThF use of this button delete all Image data older than 3
days.
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2.4.2 Recelving Images from a PACS Workstation

When declipse®SPECT Open Surgery s connected to the network of the
| hospital it is capable of receiving DICOM images from a PACS workstation. To
; configure your system refer to the declipse®SPECT Open Surgery technical
i manual under section 12 "Configuring StoreSCP service”

! @ From your PACS workstation send the preoperative DICOM images
of your patient to the declipse®SPECT Open Surgery sytem by
selecting the pre-configured server.

Once images are being transfered to the declipse®*SPECT Open
Surgery a dialog appears. Wait until all images are received and click
QK.

To visualize the received images follow the steps as described on
section "2.4.3 Data Visualization” on page 18.

tlechpse”SPECT Open Surgery User Marniual - Sofiwara 8E 3907 - EN U&
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Operation and Handfing

2.4.3 Data Visualization

@ Select patient name. Make sure that
tho patient
name you select

@) ciick the *confirm" button. cormespondato
on the oporatlon
table.

: 'l. @
el
—-»t;—@@— Patient name
..&t §
,!}-;f
e e E};R
o -~ List of patients
Jrat o
iui e
= ®
,"_2 : On-screen Keyboard
ﬁ—@— Canfirm patient
1
® Data is loaded automatically, and the registration error is shown.
Green indicates that the reglstration error is acceptable. Click on the
“CT" button to toggle visualization of CT-image on and off, Click on
the "NM" button to toggle visualization of SPECT-image on and off.
You can also select a visualtzation CT preset from the drop-down
menu.
Enable/ disable CT or
SPECT-image
I f— —-= CT presets
dechpseSPECT Open Surgery Usar Manual - Softwara SE 3907 - EN 08 18
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@ Adjust the two thresholds by moving the sliders until structures
of interest are visible.[You can also use the “Auto set” button - It
automatically adjusts the threshold setting of the SPECT data sets
in different levels: in general the lower the level, the clearer the
visualization of the daia.

:“f:-;;’:‘;:"' @ Click on the “Label” button to visualize the percentage of the

does not match activity distributed in the hot spots and the distance measured from
; 3‘.‘....,9 ;J,;?,: the hotspot to the tip of the probe. The distance from the closest
— due to tissus radioactive hotspot to the pointing direction of the gamma prebe is
- et shown in the top-ll‘ight of the visualization window.
mlsplaeemont,
therofore the . ——
overlay cannot bs @J-.-!I-: -
used for precise il
navigation. ; “Q)_J
@J Distance
@
Kol
Bl
] @L’.
Threshold adjustment
: sliders
g) Aclivate Labaels
( / . Auto Set button
4 <) oot ipumcecton; ¢

19
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Operation and Handling

2.4.4 Slicer Viewer

@ Select Slice Viewer.

N
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@ Choose the right Patient data from the list.

ol
ol
™ 95
s ._?-E
o Confirm
| @ Seiect Sice Plane
e A
LT e | e g g mexi0 % cgsy . )
o T T TR 2 [
o Qf oo e | w0 D e @ Select between
~ Q*; A caontrols to zoom
Ml pan and scroll
o
ol
= @ Select CT
?* Presets
ok . @ Change intensity
o of NM
Switch the CT
= and NM mode
() on and oft
Qal mwi . Ske oy bl o
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Operation and Handhng

2.5 Sy;tem Error Whrnings

During the regufar use of the declipse®SPECT Open Surgery, the system can
present the user with the following error messages:

2.8.1 Tracking Device not Found

Description:

The tracking device is not properly connected to the PC or an error in the
connection occurred.

Resolution:

Make sure that the cable connected to the tracking device is correctly
connected and no signs of damage are visible. If not, please contact
a SurgicEye service representative.

Try restarting the system. If it still does not work please contact a
SurgicEye service representative.

2.58.2 Video Device not Found

Descriptlon:

The video camera is not properly connected to the PC or an error in the
connection occurred,

Resolution:

Make sure that the cable along the arms has no signs of damage are
visible, If not, please contact a SurgicEye service representative,

Try restarting the system. If it still does not work please contact a
SurgicEye service representative.

dechpse®SPECT Open Surgery User Manuai - Sofiware S5E 3907 - EN 06
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2.6.3 Gamma Probe not C

Description:

The gamma probe is not pr
connection occurred,

Resolution: |

Crystal Probe from Crystal
instruments, and Europrobe 3

@ Check if the gamma p,

onnected

operly connected to the PC or an error in the

Photonics, RMD Navigator GPS from RMD
{from Eurorad

robe is turned on.

Make sure that thL cable connected to the gamma probe is correctty

connected and na sig
a SurgicEye service

s of damage are visible. If not, please contact
presentative.

I
Try restarting the gam

a probe control unit and the system. If it still

does not work please contact service,

]
2.5.4 Acquisitions have not been Saved

Description: :

The usaer tries to either restart
down the machine without ha
stick. |

Resolution:

the Imaging workfiow far another patient or shut
ying saved the acquisitions to the USB memory

Insert USB memory stick in the USB port then go to the export screen, select

the patient and press Save.
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3. Technical Spedifications

3.1 Image Specifications

declipse®SPECT Open Surgery integrates an iterative image reconstruction
module in order to generate 3P nuclear images (freehand SPECT images) out
of the readings of the nuclear ctor and its positioning information.

Feature . . - |- | < ' :|Specification ~ ..
S Sampiing frequency 20 Hz
Reconstructed Image update about every 100 measurments
Voxel size, 5mm x5 mmx5mm
Min. s patial resolution S5mmx5mmx5mm
Max. volume of reconstruction 40 cm x40 ¢cm x 40 cm
‘ Data transfer over encoded USB

Data transfer interface stick / Ethemet / WLAN

DICOM images, PDF report, JPEG
Data storage , screenshots and optional AVl video

25
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4. Service and Maintenance

As part of daily-routine maintenance procedures, the system validation has to
be performed as described in this section

4.1 System Validation and Calibration

Perform the validation procedure before you use the system for imaging
and visualization. Only a calibrated system can reconstruct SPECT images
correctly and visualize the result aligned with the video image.

4.1.1 Camera Vaildatlon ahﬁ Calibration

Insert the service USB key

important! If you forgot to insert the USB drive with the service key before

the system started you won't see the calibration workflow. To see it reload !
the workflows by clicking on the home button,

® Select the “calibration” workflow.

o -0 %oom | |
-~y 0 0 Cps

0 e 0 o:sszao._______;
o i !

Calbestion Calibration workfiow |
o = 2
O A a0 1
= I gt
o e T
D
:
d

Welcome

TR Ay T

Place the camera calibration tool in the viewing field of the video
camera. Make sure the tracking system detects the calibration tool
(i.c. no red frame is shown around the video image).

@ declipse"SPECT Open Surgery detects automaticaily the calibration

27
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Servnce and Maintenance

tool. Green crosses are displayed on top of the chessboard corners.
The overlaid blue crosses show the accuracy of the camera
calibration. When the system is calibrated the blue crosses match the
green cCrosses.

@ The Error Box shows the calibration error in the unit “Pixel”, and it is
interpretated as follow:

RN
Camera calibration
toal
Blue crasses over
green crosses
Error box
\.._.‘!

- m- J
PobeTpobeton {13

L

Al megomntes - Lomemoitnn

® In order to calibrated the camera, click the calibrate button.

Click the Print button to store the calibration result. The print button
will turn green when the report is stored in the application folder.

dachpae* SPEC I Opan Surgery User Manuat - Software SE 1907 -ENGB 28
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L
]
-]
.‘:E:; ‘
:

Calibrate bution
S
Print button
4.1.2 Probe Tip Validaltion and Calibration
@ Insert the tip of the probe into calibrator and allgn the marker
spheres in the same jglane. The coordinate frame of the calibrator is
visualized on top claf the video image.
Gamma Probe Cafibrator
o

Insert the gamma probe into the gamma probe calibration tool.

The position and angle|box show the calibration arrors. The errors
are interpretated a$ follow:

SRS,

Position error | Angulad error |Note

29
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In order to perform the calibration, click the "Calibrate” button.

h’@- =l o

]
t

,.
©

\
pp—

&

O
o
g
&
4
g
2

,...-........-
ﬁs‘m‘m“ "l' J
T

-
1
1

.,
E‘ﬁ
(> g

1@— Print hutton
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4.1.3 Probe Energy Calibration

The gamma probe energy calibration workflow item provides an interface to
calibrate the energy window for several nuclides,

@ Plug the gamma pirobe: to the device.

® Select the nuclide for which you want to set the energy window.

@ Select nuclide

. cd

Il A

of the radioactive test source

Togle between “CPS Mode” and and “Events Mode” to generate
energy distribution

3
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Click the “Mode” button to see single energy events. The events are
shown in the histogram window. You can clear the histogram view by

clicking “Clear histogram.”

@ Only for Crystal Photonics Probes: set the volt range of the analog to
" digital converter. Choose 1, 2 or & Volts. With a higher voit setting it is
possible to detect higher energy events, but the energy resolution will

decrease.

dechpse*SPECT Open Surgery Usar Manual - Softwarg 3£ 3907 - EMN OS 32
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Detect the energy peak of the nuclide and set the low and high
energy window.

Expected parameters fof calibration
| Crystal. Probe Crystal .F.'r'obg" GPS Navigtor| Europrobe3 .
L. Gamma’ probe " | Beta probe ' SP2A14 SOE311 -
I | (Tc99) | 123y . (Tc99) (Tc99)
—~ [low win 56 63 43 47
R high win 07 103 105 73
trigger 50 55 35 40
range (mV) 500 500 50 50
offset (mV) 425 | 425 215 -240
I
® Click mode to switt::h back to CPS computation.
|
1
Compare readings|fron the system and the screen on the Gamma
probe control unit. !
!
{

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU

33




Service and Maintenance

Distributer tnformation

o~ declipse®SPECT Opan Surgery
SURGICeye
S —" Is developed and manufactured by
vekakromamows swey - SUrgicEye GmbH
Friedenstrasse 18A
81671 Munich
Garmany

E-mail: support@surglceye.com
wwaw,surgiceye.com
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User Manual - Hardware
. declipse®SPECT Open Surgery
Original Version
©3SurgicEye GmbH (www.surglceye.com)

This User Manual may not be copied entirely or in part, duplicated in any form
or by any means or translated into another [anguage without the prior written
consent of SurglcEye GmbH.

The manufacturer reserves the right to change the information in this User
Manual without prior notice.
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| |
tardware

1. General |

-

1.1 Labels on the Device
i

1.1.1 Product Label '

1
The label is used to identify [the decllpse®SPECT System system serial
number and its intended usage. The {abel can be found at the PC Cover as
indicated in the image. i

1
The number following the SN sign indicates the serial number. Please
communicate this number when contacting SurgicEye or SurgicEye authorized
service. .

h
SURGICeye
_declipseSPECT
SE 1301-0001 Mads in Germany
£SS300-2012-G-0006

Voltage: -230/115V; 60/60HZ; 1.9/2.6A
Power Consurmption: 450vA

P20
Rx onty

il EEEE e




General

HEALTH INDUSTRY BARCODE

HIBC
PRODUCT ARTICLE NUMBER
REF
SN PRODUCT SERIAL NUMBER
The product's serial number

PRODUCT MANUFACTURER - PRODUCTION

u LOCATION AND DATE
Lo

Rx only  GAUTION -
Federal law restricts this device to be sold by or on the order
of a ficensed healthcare practitioner.
1.1.2 Product Parts Labels
There are additional iabels for the AVH400 and the Data Processing Unit.
They indicate the SN of these particular parts.
@
Awpreried Vowskz aion Hesd
 SURGICeye __;'::L;__m
S 7L T
Data Processing Unit () et —
SE 1003-0004 o
[SN] Peasomm C€
Data Processing Unit tabel AVH400 labe!

1.1.3 Warning Labels

CONSULT OPERATOR'S MANUAL

Before usage, the operator’s manual has to be read. The
user manual of the declipse®SPECT System is also a part
the operator’s manual.

Jechpse®SPECT User Manual - Hardware  SE 3906 - £y 02 2
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Operator shou
else, other eq
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Id take care not to harm himself, anybody

ipment or the facilities.

PUSHING FORBIDDEN

Don not push

he device - It can tip over. Use the transport

handle and pyl.

NEXT SCHEDULED PREVENTIVE MAINTENANCE
For detail:s pigase see section “4. Service and Maintenance”

on page 31.

|
EQUIPOT

AL BONDING

Identiﬁes! equipotential bonding terminal on the housing of

the isolating

nsformer; equipotential bonding ansures that
ean all conductive materials is sufficiently low.

Infonnation hpw the arm should be positioned in the event
of demountln / replacing the AVH and indicates the direction
for release and blocking function of the tensioner handle.

SET LOIAD

the screl,lv to

t it correctly (3-10 Kg and 8-14 Kg).

Describés thF:aad range and also the direction of rotation of

l
ALTER?IAT NG CURRENT

CONDUCTVE CASTORS
Conductive ¢astors are indicated by a flash or a yellow point.

!




Ganeral

MAXIMUM LOAD 15 KG

SITTING PROHIBITED

STEPPING PROHIBITED

TYPE B APPLIED PART

achnse®SPECT User Manugl - Hardware  3E 0906 - EN 62
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it p—— -—-j-

1.2 System Components

1.2.1 Cart

The cart is the mobile pléftform onto which all components of the
declipse®SPECT System system are mounted.

Sterle Handle -— -
Qptic Camara
P Positioning Cameras
Y <
Non-Sterile Handle— - ————: ™ Arm Midpoint
Tensioner
Camera Arm

Arm Base Tensioner

BE )———Transport
; . Handle

Touch Screen Monitor —————}——ik

’ﬁ

Gamma Camera with—-
Tracking Target
~—-——— Data Processing
Unit
Whes! Brakes
Wheels -
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General

1.2.2 Augmented Visualization Head (AVH)

The Augmented Visualization Head (AVH400) is responsible for determining
the position and arientation of the instruments used by the declipse®SPECT
System system and taking video images.

It consists of a tracking system (positioning cameras), optical camera and two
handies: a sterile one that can be used by the personne! within the sterlle field
and a non-sterlle that can be handled by personnel autside the sterlle field.

Shauld ba
handled by the
personnel  within

the starlla fleld
—— Optic Camera
— Posltloning Cameras
Non-Starile Handle
dechpse®SPECT User Manual - Hardware  SE 3906 - EN 02 8
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1221 LED Lights

T

Lo
on the AVH
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) Error LED
(Ainber): -

Position Sensor Status

Off

{Any State)

The AVH is warming up. The

| power LED will stop flashing and.
| light steady green when Position
{ Sensor is ready for use.

[ The AVH Is ready for use; no
: faults

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU

. Flashing

! Minor recoverable fault; can

easily be corrected by a novice |
. user {for example, bump sensor
1 has detected a bump). Does not

"Sotid

{Solid

_ - operate until the fault is corrected.

, prevent system operation.
Maljor recoverable fault {for

: example, firmware update

« required). The system will not

Non-recoverable fault. Return the
: AVH to SurgicEye or authorized !
dealer for service. |




Ganegral

1.2.3 Touchscreen Monitor

The system's touch screen monitor is its main user interaction tool. Al
commands issued to the software are done through this device.

A L man

teclipse®3PECT User Manual - Hardware Sk 3906 - EN 02
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2. Operation and Handling

2.1 Breaks and joints

2.1.1 Breaks

The cart has at all four wheel separated breaks. They can be handled with the
foot.

If the grey lever is pushed towards the
bottom the wheel is blocked

If it is pulled up the wheel is unblocked

& 000 LHPMH (7] INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU



Operation and Handling

2.1.2 Joint Locks

The camera arm can be locked at two levels.

Base of the Arm

At the base of the arm is the Arm Base Tensloner. It is the black handle on
the ieft side of the joint base an adjusts the internal friction of the joint. If the
handle is rotated clockwise the joint can be steered harder. If the handle is
rotated counterclockwise the joint can be steered smoother.

c}ockwlse harder
steering

counter-clockwise
smoother steering

Upper Arm

The second joint lock is the Arm Midpoint Tensioner and is located at the
connection between the two elements of the arm {elbow) on tha right side. With
this handle the height of the arm can be fixed. If the arm midpoint tensioner
is rotated clockwise the joint becomes harder to steer. If the handle is rotated
clockwise as far as possible the joint is Jocked. To unlock the joint the handle
has to be rotated counterclockwise.

dechpse®SPECT User Manugl - Hardware  SE 2905 - EN 02
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clockwise harder
steering and lock

counter-clockwise
smoaother steering
and unlock

P

2.2 Interfaces '

The basic platform (cart) Ihas a potential equallzation conductor in the lower
area on the back side. Thi§ connection is accessible at any time by the operator.

UsSB 2.0 <H

RJ-45

HDM!

1
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Oparation and Handling

USB 2.0

At the interfaces for USB, RJ-45 and HDMI, equipment that has an external
power supply is prohibited to be plugge-in unless the connacted device is
conform to JEC60801-1.

Do not touch Interfaces and patient simultaneously.

Cnly cables with a length of max. 3m are allowed to be connected to the USB,
RJ-45 and HDMI ports of the device.

The basic platform {cart) has a potential equalization conductor in the lower
area on the back side. This connection is accessible at any time by the
operator. The connector fulfill the requirements of IEC 60601-1

The interfaces have following power supply.

Interface:, ~ | Max volitage [V1.

;LUSB 2.0 T T T T “h_ﬂ
HOMI 15V |
BNC T T sy T S

Jorinsc®SPElT Jaer Manual - Hasdware  SE 3906 - EN G2
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2.3 Preparlng the dec
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Iupsé@SPECT System for

Examination/ Imaging

2.3.1 System Setup
2.3.1.1 Disinfect the Sybtem

The system must be cleaned

and disinfected before and after every use as

described in section “2.8 I-IIyglene ! Cleaning” on page 25

When disinfecting, all surf;acee of the system must be cleaned. Wheels shall

not be forgotten.
|

2.3, 1 2 Connect the Garlnma Camera

Connect the gamma camera a
- Gamma Camera Interface.

2.3.1.3 Operating the declip
environment

scrub personnel under a st;eril

coording to the instructions of the User Manual

e®SPECT System under a sterile

environment, sterile covers have to be placed

I
When the declipse®SPECT :Estem is operated directly by the surgeon or

over the gamma camera, the A

]
Sterile Gamma Camera Cciver

The gamma camera with de
Accordingly, they have tolbe
gamma camera referenceita
using the covered gamma !ca
at the sterile gamma camera

H handle and the touchscreen.

Clipse®SPECT System cannot be sterilized.
sovered with a single use sterile cover. The
et is mounted over the camera cover. Befare
ra, ensure that there are no damages visible
over.

13




Operation and Handling

Sterile Handle Cover

A single use, sterile cover that fits easily and securely over the handle at
the navigation head, which is placed in the operating room above the patient
and next to the operating room lights. The surgean and scrub personnel can
position the camera using the covered sterile handle.

Sterile Screen Cover

Optimized for usage of the declipse®SPECT 8System touch screen for a perfect
image viewing in a sterile setup. Made of highly transparent PE foil with sew-
on synthetic band for easy and robust self-adjusting properties.

2.3.1.4 Start the declipse®SPECT System

@ Unwind the power cable ¢completely

@ Plug it to the power main supply

rechpse®SPECT User Manual - Hardware  SE 3906 - EMN 02
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Start the system by pushing the start button at the front of the cart as
indicated on the picture
Important! The power button will light up green when the system has
“ successfully started.

In case of an unexpected shutdown wait 30 seconds before restarting
the system that the gnndensator can be discharged.

P
L.
Wait for the weloome screen to fully load and start the software
according to the the User Manual - Software
\_ 2315 SetApertureaflens|

Rotate the aperture handleunti}you obtain a satisfactory lighting in the picture
Cf clockwise to brighten
L

counter-clockwise to
darken

| ;
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Operation and Handling

Example of over saturaded image Example of good lighting
Rotate the aperture handle .
counter-clocwise to darken

2.3.2 Positioning the Device

2321 Conflict with Lamps

Please malnfain a minimal distance of 18 ¢cm between the AVH and any OR
lamp or other ceiling equipment.

dechpse®SPECT User Manual - Hardhware St 3906 - EN 02
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2.3.2.2 Distance to the Region of Interest

Please position the AVH so that the reference targets are inside the tracking
volume where the system is sensitive and has optimal performance:

Top view of
the sensitive
volume

A minimum distance of 557 mm and
a maximum distance of 1336 mm

must be maintained

938 mm
Side view of
the sensitive 779 mm
volume

557 mm

17
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Oporation and Handling

2.3.2.3 Placement in the OR

Placement in the OR depends on the procedure taking place. Some
recommended configurations can be seen in the following sketches:

Example 1:
Breast SLNB/ROLL e
Melanoms axilla

Example 2:

Bliateral breasi SLNB/ROLL
Bitaleral melanoma axiila

Example 3:

CervicalVulvar SLNB
Prostate/Penis SLNB

dechpse®SPECT User Manual - Hardware  SE 3906 - EN 02
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Example 4:

Head/neck SLNB/ROLL

General head/neck

dedipeeSPECT

2.3.2.4 Angle Relative to Reference Targets

Please ensure that the gamma camera target and patient target are optimally
tracked when the tracking system of the AVH looks perpendicularly on the
plane described by the Navigation |-Spheres.

To ensure good tracking, please keep them within a maximum angle of 45°
with respect to the tracking system.

The following images give you examples of how you should and should not
hold the targets (please consider that in the following images the tracking
system would be looking from the top on the image downwards):

Good
(0°)

19
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* Mot e

Pt = Ta e

Ensure that
Navigatlon
I-Spherag aro
pointing towards
tracking

the
the

system.

that
Navigation
tracking

I-$phares
pointing towards

the

Ensure
the

system.

20
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2.3.2.5 Positioning the A\I'IH

Please position the AVH with great care as its correct placement is critical in
obtaining good quality reconstructions.

not collde with
othor objects;
otherwise the
pracision of fts

The AVH should Sge below a sequence homlr to unfold and optimally position the AVH:

measurements
can be
substantially
N impaired
F'h\
\\_ X
2.4 Shutting Down and Storage
When the declipse®SPECT Systemn has to be stored or moved to another
operating theater it has to shut down. The following steps have to be
performed for a correct shu n.
!
Switch the applicat_ior:ilﬁ by clicking the “shutdown” button in the top-
left corner on the sc .
By pushing the
/% main power
4  button all slectric ® As soon as the screen |s black the main power button at at the front
conductors  will f the cart be ¢ shL:d
be disconnected o can be pu -
simultarecusly.
21
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Operation and Handling
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® Aflerwards the power supply cable can be disconnect. Disinfect the
cabie and wind it at the predetermined place at the back of the cart.

@ Follow the cleaning instructions provided on the User Manual -
Hardware in section “2.6 Hyglene / Cleaning” on page 25.

@ Bring the arm of the declipse®SPECT System in the determined
transport position as provided in the User Manual - Hardware in
section “2.5 Safe Moving and Storage” on page 22.

@ The declipse®SPECT System is now ready for transport to another
operating theater or for storage.

2.5 Safe Moving and Storage

For a safe moving and storage the following safety instructions have to be
observed.

2.5.1 Preparing the cart to be moved

Before the cart is moved to a different logcation ensure
the following

« the system is shut down

» the cart is not plugged to the power outiet

+ the power cable is wound up at the back of the cart

+ the camera arm is at its folded position

techose®SPECT User Manual - Hardware  SE 3904 - EM G2
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- the Arm Midpoint Tensioner, the Camera Arm lock and the Arm Base

Tensioner are locked

Folded position

Arm Base Tensioner

» the brakes have been unlocked.

« the gamma camera, acces

ories and other external equipment has been

secured from falling dl.'lring transport

2.5.2 Moving the Cart

always look at the
device and move
it carefully,

» For a safe transport the
backwards only.

* Do not try to move the car
mechanism can break|and

Theoperatormust . Ty move the cart only use the blue handle at the back of the cart

declipse®SPECT System has to be moved

f by using the arrested arm because the iock
damage the joint.

« The maximum ramp ilnclirwation that ensures a safely transport of the

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU
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Qperalion and Handling

system is 10, If higher stability of the system cannot be ensured.

* Do not push or pull the declipse®SPECT System in the area above the
handle. Ifthe device is pushed/pulled in this area and the wheels suddenly
are blocked the device can be overbalanced to the front.

+ Steer the cart clear of corners and try to keep at least half a meter distance
from them.

too close too close

« Be careful when passing narrow corridors with the declipse®SPECT
System; the arm and AVH are not designed for pushing them against
obstacles.

+ The declipse®SPECT Systen can only pass sills which are lower than
2cm. The declipse®SPECT System has to be lifted a little to go past
larger sills. The device can be lifted using the blue handle.

« If the breaks are locked the device can still be moved with a force of 82N.

» The declipse®SPECT System should only be moved at a maximum
walking speed of 6km/h.

2.,5.3 Environmental Conditions for Storage and Transport

When transporting or storing consider that the device should not be exposed
to temperatures below -10°C (14°F) or above 50°C (122°F). The relative
humidity should be kept between 10% and 90%, non-condensing. The air
pressure should also be kept between 50 and 106 kPa. Store only the device
in the original packaging and do not stack while transporting.

Storing and transporting the system outside the above ranges may result
dieclipse®SPRC T User Manual - Hardware  SE 3906 - EN 02
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in miscalibration or even damage. Accordingly the system has to undergo
a preventive maintenance check in the case there is doubt that the above
conditions were not permanently observed during storage and transport.

2.6 Hygiene /Cleaning

For cleaning and disinfection observe the legal requirements and the current
state of technology.

The declipse®SPECT System should be cleaned with a suitable neutral
cleaning agent and disinfected using a disinfectant or 42% alcohol solution.
A The cart cannot be sterilized.

Only cleaning and disinfecting agents approved by SurgicEye may be used.

Before and after each use please pay attention that all surfaces have been
cleaned properly from dust, blood stains or any possible sign of dirt. Pay special
attention to rills and corners. Rills have been designed to make cleaning easy
in order to make thorough cleaning before and after each use.

Do not spray disinfecting agents or any liquids on the device, instead spay
a towel with the corresponding disinfecting agent. The device cannot be
sterilized.

In particular if the cart has been brought to the OR from an unclean environment,
make sure that also the wheels are properly disinfected, as well as the power
cable. If any sign of deterioration is visible on the surface of the device, contact
SurgicEye immediately.

25
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Oparation and Handling

Make sure the cart has been cleaned when leaving the OR area to avoid
carrying pathogens. This also applies when sending the cart for repair or
maintenance.

Wechpse®SPECT Usor Manual - Hardware  SE 3906 - EM 12
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3. Technical Specificatlons

3.1 General Specifications

There are several general specifications to be considered In the table below.

Feature - ‘o Specification.
Elactrical safety class |
IP class 20
o~ Applled part type B {(gamma camera)
R Dimensions arm unfoldad (h x W x d) 1981 mm x 598 mm x 1620 mm
Dimensions arm folded (h x w X d) 1650 mm x 598 mm x 1050 mm
Power cable length 5m
Power cable plug NEMA 5 (Type B) / CEE 7/7 (Type
E/F)
Power supply i 230/115 VAC £10%, 50/60Hz,
1,9/3,6A
Powaer consumption | 1000 Wp-p (when switching on) 450
, VArms (steady operation)
Max. output Impadance of mains 60

Fuses of power supply 230V Input: 2x T8,3 AL
115V Input: 2x T12,5 AL
Operating temperature | 10-30°C (30 - 88 °F)
Oparating relative humidity 0-70%
Operating atmospheric prassuze 70 - 106 kPa
F~ Transport and Storage temperature 5-50 °C (14— 122 °F)
S Transport and Storage relative humidity | 30 — 90 % non-condensing
Welght with all components ca. 109 kg
Handle (starile) iength 100 mm
Handla (starile) diameter | 32.7 mm
Handle (unsterlle) length 96 mm
Handle (unsterlle) thickness 34 mm
Lens aperture of optical camera F1.4 -~ infinity (adjustable)
Focal length of optical camera 4 mm/ 8 mm
Optlcal camera resolution | 1032 x 778
Camera sensor size ) 113"
Optlcal video frame rate | 30 fps
Color depth of optical image 12 bit

& 000 LMPMM (] INFO@CIRMI.RU & WWW.G0SZDRAVNADZOR.RU
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Tachnical Specifications

3.2 AVH Specifications

The AVH of the declipse®SPECT System uses an infrared optical positioning
system In order to determine the relative position between patient and nuclear

detector.
Feature, LT B Specification - . ° -
Camera base line 250 mm
Tracking frequency 20 Hz
Volumetric accuracy 0.25 mm RMS )
95% confidence accuracy interval 0.5 mm .
Max. number of fracked Instruments 8
Max. number of markers in scene 32
Marker diameter 0.479"

3.3 Electromagnetic Compatibility (EMC)

Table 1 - all Equipment Under Test (EUT) L
Guidance and manufacturer’s declaration — electromagnetic amissions
The declipse®SPECT System is intended for use In the eleciromagnelic enviranment specifid befow.
The cusiomor or the user of lhe declpse®SPECT Sysiem should assure that Il is used in such an
enviranment,
Emissiontest. - | Compliance, | Electromagnetic envirdnment -Guldeliries
RF emissions CISPR 11 | Class 8 i daclipse®SPECT Syslem uses RF snergy only for |
’ . '- Ks internal funciion. Therefore, RF-amission Is very

' fow and it Is unlikely that any interference in nearby )

L | efectronic eguipment ocours. N
RF emissions CISPR11 | Group 1 | The dectipse®SPECT System Is sultable for use in
 all astabiishments, including domestic establishments

_ _ 1 ____ ___ andthase directly cannected fo the public low-voltage
Harmonics distribution Class A. : power supply network that suppties buiidings used for
on AC power port Passed. ! domestic purposes,
IEC 6%000-3-2 L
Voltage fluctuations / Class A. o
flickar on AC power port | Passed ]
IEC 61000-3-3 '
Table 2 - all EUT
Guidance and manulacturer's declaration — eleciromagnatic immunity

declpse®SPECT User Manual - Hardware  SE: 3906 - EN 02 28
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| The cusiomer or the user of ihe daclipse®SPECT System should assure that it is used in such an
OO, et e e e e e ]
ilmmunnymt | IEC 60601 Compliance level ;Elommlgnoﬂe environment
L tostiovel 1 -Guidelines

 Gloctrostatic 2 6 KV contact £ 2KV: £ 2 KV: £ 6KV 1 Floors should be made of wood,

| discharge | 8 KV air contact ! concrete or ceramic the. i floors are |
| E30) i £ 2KV: £ 2KV; £ 8KV | covered with synthetic matena, the
‘IEC 6100042 . £ BKV air . rofative humidity should be ot least

| = 0%

_ Wwunity to "'i.'z',-zv' o s2kv "'fM‘MWM"'“"
Eloelﬂcdful Iforpmampay for power supply ; be simiter do that of & lypical

; transient / ! lines lines , commaercial or hospital enviconment. .
| burst ety 21KV : !
“IGC 100044 : forinput /output | for input / output lnes ! '
F e I |
juim&iim iu'x'{- "~ ke to ground *'gmmmm |
i Surge on the AC ’eomnmdo 205KV, £ 1KV Tumbmuohrypicd i
. power port ':ZKV 2KV 1 commercisi or hospital envionment. |
-1EC 6100048 | differentisl mode | line fo ine ;

i : £0.5KV. £ 1KV, ! ,
! | ! - f
Voliage s, | <SKforssec [vohapecks: | W poweraumity s |
i short f«:ssslli:w:l.scmvo !> 95% for 0.5 peniod | be aimiler to thet of 8 typical
;lnhm:pﬁont ico%brscydes !somorswlm :mwm:ulornoaptdcmum
and voltage 1 70 % for 28 cycles , 30 % for 25 periods | When the user of the MEG

| variations on ; ) continued function 8iso calls in the
power , ' event of disruption of supply, 1t is
;lupplylnput ; . recommended the EUT from an 1
i lines ! : uninterruptidle power supply ora |
mcoi0an | ... . hetoybeusea
| Power frequancy | 3 A 1 3 Am " Powsr trsquency megnetic foids |
| (sove0 : ' shouid be at levels characteristic
' Hz) magnetic . ' of & typicel location in & typicel '
* fold : ; commercial or hospitel environment, *
ECe100049 . "
 Note:  Utls the ac mains voltage prior to epplication of the testevel. |
Table 4 - all EUT

: Guidance and manulacturer's declaration — eleciromagntic immunity o

. The daclipse®SPECT System is intended for use in the electromagnetic environment specified beiow,
* The customer or the user of the declipse®SPECT System should assure ihat il is used in such an

. Immunity IEC 60601 Complisnce Electromagnaetic environment Guidelines
test tost level lovel

29
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Techanical Specifications

Conducted RF- | 3 Ve 1ov Portable and mobile RF commurication
interforence 180 kHz to 80 | 80 % AM 2 Hz | equipmeni shotid be used no claser (o any
IEC 61000-4-6 | MMz part of the declipse®SPECT System, including

cables, than the recommendad separalion
distance calculated from the eguaiion appiicable

E]

to the frequency of the {ransmitter.
Radiated HF 3 Vim 10 V/im Recommended separation distance:
intorference ' | 80MHZ fo 80 % AM 2 Hr
JEC 8:1000-4'3 2.8GHz d= 3,653 * SQRT (F)

d= 3,63 * SQRT (F), 80 MHz to 800 MHz

d=7/3 * SQRT (F), 8300 MHz to 2,5 GHz

where P is the maximum oulput power rating
of tha transmittar in walts (W) according o
- Ihe transmifter manufacturer and d Is the
- : recommended separation distance in meters (m).

Fleld strengths from fixed RF transmitlers, as
defermined by an electromagnetic she survey*,
shoufd be less than the compliance favel in each
fraquency range . Interference may occur in the
vicinily of equipment marked with the following

symbai:
( ‘1’))
Note 1: At 80 MHz and 800 Mz, the higher frequency range appfies.
MNotg 2; This guidance may nol apply in aif sifuations. Electromagnetic propagation is affected

by absorption and reflection from structures, obfects and people.

deciipse®3PEC T User Manuat - Hardware  SE 3905 - EN 02
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8 Fiold strengths from transmitfers, such as base statlons for radio (celivlar
/ cordiess) telephonos fand mobvie radios, smateur radio, AM and FM radio
broadcast and TV broadcast cannot be predictad thaoretically with accuracy.

To assess the efectro environmen! due o fixed RF transmitters, an
electromagnetic site shouldd be considared, if the moasured fiold strength in
the location in which EUT Is used excasds the appficable RF compilance lovel
above, the EUT shouldbe abserved to verily normal operation.

if abnormal pedqnnam[u is observed, additfonal measures may be necassary, such
as reorienting or relocgling the EUT.

b Over the frequency rarige 150 kHz to 80 MMz, fleld strengths should be less than 3
v/m.

4. Service and Majntenance

To ensure optimum performTce and reliability of the declipse®SPECT
System, routine and annuai p lzvtgntive maintenance procedures have to be
completed as defined in this section.

As part of daily-routine ma:internan_ce procedures, the system validation has
to be performed as described in User Manual - Software Section “4.1 System
Validation and Calibration”'on p!age 25,

The performance of the gamma camera has to be verified in a dally or weekly
stability check. The values obtdined have to be documented as shown in the
declipse®SPECT System Service Manual.

A yearly Technical Safety: Chpck (TSC/STK) has to be performed by a
SurgicEye service represehtative or certified dealer. The procedure of the
STK is described in the declipse®SPECT System Service Manual.

Furthermore in EU countries every two years a MTC (Metrological Check) has
to be performed. The MTC caq' only be performed by an authorized service
representative or distributor (See the dedipse®SPECT System Service
Manual and the gamma car:ne User Manual).

The user is only aillowed to change the fuses as specified in Section 3.1 of this
user manual. Using differen:t electrical components as specified by SurgicEye
GmbH can lead to a higher electtomagnetic emission or to a reduced immunity.

Assembly of the system and; modifications during the actual service life require
evaluation to the requlremelnts df the IEC 60601-1.

3
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Hnctpykuns nons3oeatens — obmas
declipse®SPECT Open Surgery
OpurnnaibHbiil TEKCT

¢ SurgicEye Gmbh (3 yw_surgiceye.com)

Jantian MHCTPYKIMS NONb30BATENS MK ee GparMenThl He MOAIEKAT KONHPOBAKHIO B 110GOM BUAC
H mobeiMu cmocoGamu, a TaxKe He MoryT OulThb nepepeseHbi Ha apyro#f MmbK 0e3
NpeABAPHTENBHOTO IHCHEMeRHOro paspemenng SurgicEye Gmbh (O0O0).

Mpouseoautens ocTaBuser 3a coGodil MpaBo BHOCHTH HIMEHeHHA B AauHylo Hucerpykumio
nonb308arTean 6€3 NPeABAPHTENBHOTO YBE/IOMIICHHA.
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declipse®SPECT Open Surgery
Huctpykuns nonpsosatens — [lporpammuoe ofecnevuctne

COJAEPXAHHE

1. OO6 MHCTPYKUHA
1.1 ®ynkuus foxymeHTa
1.2 CtpykTypa
1.3 MNpenynpexaeHus
2. O6mas nudopmanus
2.1 UcnonsroBanne
2. L1 Kaunnueckoe npuMeHeHHe
2.2 lNpeackasyemas HeNpaBUAbHAA JKCIINyaTalHA
2.3 Otka3s o1 OTBETCTBEHHOCTH
2.4 MapanTis
2.5 Monnepxka
2.6 [epepabotka orxonos
3. Huctpykuns no 6e3onacHoCTH
3.1 Obmas urcTpyKuHA no 6e30NacHOCTH
3.1.1 3axoHb! H HOPMATHBBI, MPHMEHAEMBIE K YCTPOHCTBY
3.2 TpeboBanna K NPUMEHEHUIO
3.3 Be30nacHoCTb l1aUHEeHTa
3.4 Ycnosua o6paiiteHna ¢ yCTpoicTBOM
3.4.1 VYcraHoBKa CHCTEME
3.4.2 Ycnoensa u obpaileHne ¢ ycTpoiicTeoM
3.5 Texnuueckoe oOcnyxnBaHHe, NpoBepkH Ha 6€30MACHOCTL W CPOK CAYHOH
4. Hudopmauns o npoaykre
4.1 daKTopbl, YMHTHIBACMLIE NPH NONYHEHHE KAYECTBEHHBIX PE3YNLTATOB 06CIEA0BAHNR
4.1.1 Hubexuus pagHoHYKIHIOB
4.1.2 Hcnonbiosanue raMmMa-30HAa ¥ 00beMa CKAHRPOBAHKA
4.1.3 Kpntepun nojyueHHs CKaHHOTpaM XOpOLIETo KauecTBa CTOPOKEBLIX

NuMGOY3INOB paKa MOIOUMHO# Jene3bl.
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Beenenune

IToT pa3aes mpeaocTaBisieT HHPOPMANNIO N0 0€30MACHOCTH W HCMOJb30BAHUS CHCTEMBI

declipseSPECT B xupypruu. OH onucbiBaeT QYHKIUH U CTPYKTYPY 3TOr0 JOKYMEHTA.

1. OO0 uHcTpyKIUH
1.1 ®yHkoua AOKyMeHTa
ITOT I0KYMeHT o0ecneuynBaet AetajbHoe onucanue cucrembl declipseSPECT u ee
HCHO0Jb30BaHUA B 00jacTu cepbl NpUMeHeHHs sl KOTOPOil oHa Obljaa pa3padorana. Ona

MOMOraeT NoJb30BaTes 10 0€30IaCHO U KOPPEKTHO UCIOJb30BaTh CUCTEMY

1.2 Ctpykrypa

I[OKyMeHT COCTOUT M3 INATH Pa3TUYHBIX Pa3aejioB:

e Bsenenune

° AnnapaTHaﬂ qacTb

* AKceccyapsl U pacxoJHble MaTepHAJbI
* IIporpammHoe o0ecrneyeHue

e T'amma 30HA

Kaxaplii pa3nes onuchbiBaeT 001[Me ACMEKTHI, YIIPaBJIeHHe, TEXHUYECKHE cnenupukanuu,

CepBHC U TeXHHYecKoe 00cay:KHBaHHe.
1.3 Ilpeaynpexaenus

Ilepen Hayasom ucnosb3oBanus cucrembl declipseSPECT pexomenayercs npo4uTarh,

NMOHATH W BBINMOJHATH HHCTPYKIHUIO ITOJbB30BATECIA:

* TlpenynpexaeHus
e 3aMeuyaHus

e Jloacka3ku

NPEAYIIPEXJIEHUE

3AMEYAHHUE

IHOACKA3KA
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Hudopmanna ob minenun  Undopmauns o aucrpuboiotope
2. OGwan nudopmanun
2.1 Ucnonsiosanue

Yerpoiictso declipseSPECT npumenseres ¢ uensio otobpaxeHns pacnpeiccHHa patHORYKIHAOB
B UCII0BEYCCKOM TESE € NOMOILBIO AeTeKWH GOTOHOB. YCTPOHCTBO BOCHPON3BOAKT KaK
1171ANAPHBIC, TAK M TOMOTpadHUeCKHE H30DPAKCHHS OTMEUCHHOTO PAAHOHYKIKAOM HCTOYKHKA H
ORPEACAACT NPOCTPAHCTBEHHOE MECTONONONKEHHE ITOrO HCTOYHHKA OTHOCHTENBHO XHPYPIHUSCKHX
uHCTpyMenToB. Ycrpoiictso declipseSPECT Takike npeanassiaueHo ans npocMotpa n3obpaxenuh
CACNAHHBIX C NOMOIILIO rHGPUAHLIX cHcTeM AnepHoli MeanuuHbl, Takux kak SPECT/CT u PET/CT.

VerpoticTro declipseSPECT MoxeT ObITh HCNONB30BAHO BO BPEMSA ONEpalM HIH ANA
NATOIOrHYECKHX npol, ecnn wenoab3yeTes 3amutHeii yexon. declipseSPECT moxer npuMeHaTLCR
HENOCPEACTBEHHO PAAOM C KPOBaThIO NAUKBCHTA, B OTACICHHAX CKOPOH MOMOLLUM HIIH HHTEHCHBHOH
tepanuu. Cxanupobanne H pabora ¢ CHCTEMOl MOXET BHIMOMHATECA MEANEPCOHANIOM, BKNIOYAA
TEXHHYECKHX CIICLHANIMCTOB, MEACECTEp, Bpadeh.

Monyuenubie n306paxeHus MOryT GbiTh HCNONB3OBAHDBI AN ZOKYMEHTALNH H OTHETHOCTH. AHAIH3
¥ MCII0Ib30BaHNE H300paXKeRHH ceayeT nopyyats o6yucHHOMY NepcoHany.

Ycrpoticrso declipseSPECT B nanHbIit MOMEHT COBMECTHMO CO CNEAYIOMIMMH 30HIAMM:

Probe Probe Model Probe Handle Model Energy range of

Manufacturer gamma rays

Crystal Photonics SGO3 Gamma Probe CXS8- 70 - 245 keV
OP-5ZBN
Beta Probe 12 - 60 keV
CX$-OP-8

SGo4 Gamma Probe CXS- 70 - 245 keV

OP-sP
Beta Probe 12 - 60 keV
CXS8-0OP-SB

RMD Nawgator GPS Gamma Probe 27 - 245 keV
SP2A14 curved
Gamma Probe 27 - 245 keV
SP2S14 straight

Eurorad E sroorobe 2 Gamma Probe 27 — 245 kaV
SOE3N
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2.1.1 Kannnyeckne npuMeHenua

declipseSPECT moxeT HCnoap3oBaTheA KaK BCNoMoraTenbioe oSopynosaisie NpH pazTHUHBIX
KnHHMuecKHX cayyaax. declipseSPECT ycneutno npuMensanock 8 KTHHHYECKUX HCMBITAHHAX:

w OGnapyxenue u foxansuzanus orMedeHnbIx Tc-99m cTopokeBEIX NTHMpATHUECKHX Y3NOB B
CNenYIOUINX Cy4anx:

Pak rpyau

Menanoma

Pax B 00aacTH rosossl 4 wex
Pax yaeBs!

Pak noaoBoro uneHa

Pak markn

Pak npocrarthl

@ OnpeaencHue H AOKANA3AUMA NEPBHYHBIX omyxXonel rpyau ¢ noMoulsio TeXxunk ROLL uwnn RSL
(ucnonv3osanuck Mapkep Tc-99m u 3epua i-125 coorBercTBeHHO)

® OnpenenieHne K JOKATH3AUNS NEPBOHAYMIBHLIX ONYXONCH B METACTa3 B HEAPOIHAOKPHHHBIX
onyxonax. MapkupoBaHHbiX [-125 oxtpeornaom man Tc-99m rexpoTuaoM

m Jlokanuzauus ¥ onpeefieHHe aieHOM IIINTOBHINOMN *efie3bl ¢ Henonb3osaHneM T¢-99m
METOKCHU300YTHAN3OHHTPHIIA.

2.2 Mpeacxaszyemasi HeNMPaBHALHAR HKCNJIYATAUUA

He setmaitre Huyero Ha 6:10k aononxeHnoli BU3yanulaunu. YCcTpoficTBo MOXET NOTEPATH
YCTOHYMBOCTE B HAHECTH BPE/L MAIHEHTY. NO/IbIOBATENIO.

He noacoeauuaiite apyruc raMma-30Hbl HIH 31¢KTpoRIibie puGopbt k ycTpoiicTBy Ges
cornacoBanus ¢ SurgicEye.

He nenoab3yiite 610k 06paGoTKH JaHHBIX ANS CHACHHS M HE CTABbTE HA HETO TAXKENbIE NPEAMETH
BO H30GeXaHne BbIXxoAa Npubopa U3 cTpos.

He Bnocute xakue-n160 H3MeHEHHA B raMMa-30H1€, B OCOOCHHOCTH He MeHSHTe KOJUIMaTop
raMma-3oHa Ge3 cornacosauua ¢ SurgicEye.

He ucnonv3ylite raMMa-30H1, He COOTBCTCTBYIOIIMT ONPENENCHHIO HCTIONB3YEMOTO PATHOHYKITHAA.

2.3 OTKa3 OT OTBETCTBEHHOCTH

[TpowssoanTenb He HCCCT  OTBETCTBCHHOCTL 32  HENPABHABHYIO  3KCIUIYaTalHIo,
HECOOTBeTCTBHC  TpefoBaumsm  Oe3onacHOCTH M lecoOMIONEHHE TEXHHYECKHX  YCNOBHii
SKCMAYaTaLHHK,
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SurgicEye HeceT OTBETCTBEHHOCTD 3a GesomacHoCTh M HaaexkHOCTh ycrpoiicTa declipseSPECT u
ero KOMIIOHEHTOB TONLKO B TOM CNyvae, €CIH BCE WIMCHEHHA, ynyuuicHHs, AopaboTkH, peMOHT,
PUMCHASMbIE K YCTPOHCTBY MAH CHCTEME, MPOU3IBOAWNMCH ABTOPH3OBAHHBIM ANCTPHOBIOTOPOM
SurgicEye ¥ cepTHOHUNPOBAHHBIM CEPBHCHBIM CHIEUHANTHCTOM, HAH HENOCPEACTBEHHO KOMNaHKeH
SurgicEye, a Takxe A0 H BO BpeMA NpoBeicHHs paboT NPpHMEHAACh HHCTPYKIUHA MO SKCNAYATallHH
YCTpOHCTBA.

2.4 l'apanThs

OcHoBHoOlt noiaxoa « npoaykty kommasu¥ SurgicEye - obecneunts nortpebureneii
BBICOKOKAYECTBEHHOH, npowcameif Bce HenbiTaHKs, 6e3ynpeunoit npoaykuuei, COOTBETCTBYIOMICH
BCEM OXHIAHMAM. B cnyvae Bo3HMKHOBeHHA xanod SurgicEye ofecneunBacT HelaMeANHTENbLHELI
peMOHT moGbix AedexToB UK 3ameny. Hannas onuusg HE BKMOYAET NOBPEKACHHS, NOMYUCHHLIE B
Npouecce M3HOCA, HENPaBHABHOIO HCMONB30BAHKA, HECAHKUHMOHMpOBaHHOH MomudHKaLMK
CHCTCMbI HWIH €€ COCTaBHBIX uacTell. BausHMe cropoHnux daxropos. [locne okoHYaHHA
rapanNTHHHOrO CpOKa pPrKOMEHAYETCH HCNONb3OBaTh TONBKO OPUIMHAIBHBIE 3anyacTH H
NpHHAaANEXHOCTH npouspoacTea SurgicEye. 3to exnncTBenHbilt cnocob obecneunts Gesonacnoe
byHKuroHHpOBaHue H ucnofnb3osaHue ycrpoiictsa Oes npobnem. DapanTuiinbit cpox ana
declipseSPECT cocrapaseT 12 mMecaues (CM. KHTEPBAIBI IKCNAYaTaAUMOHHOrO 006CIyXHBaHUS).

2.5 Monnepxxa

C BonpocamH M BO3HHKWIMMK npobnemamu npock0a 0DPAATLCA K ABTOPHIOBAHHOMY AWACPY WM
HAMIPAMYIO HA FOPRYYIO THHWIO SurgicEye.

E-Mail: supportidsurgiceye.com — Tencdon: +49 89 54 99 890 50

Hna Gonee aeransholl nnopMaLHK 0 KOHTAKTAX CMOTPUTE ODPaTHYIO CTOPOHY JAHHOIrO PyKOBOACTEA.

2.6 [lepepaGoTra oTX0A0B |
B kouue cpoxa cayxOm ycTpoHcTBa H/MAW ero npuHapiexHocTeH, HeoOXOAHMMO BLICTATL HX OOpaTHO B
xomnanuio SurgicEye.

YeTpoiicTBo A0MKHO ObITh YTHAHIHPOBAHO B COOTBETCTBHH ¢ HALUHOHANbHLIMH HOpMaTHBamMH W JlupexTheod
00 nexTponnnix orxoaax npoussoacrsa WEEE-Reg.-Nr. DE 75619801.

Tlepea ornpaskoit heoOXOMMO yOeanTLea, 4TO yeTpoiicTso Gbino ounlueHo, a Tak xe Obina npoeeacHa
CTCPHINIAUNA NPHHALICKHOCTEH.

Npoaykuus 0AHOPaIOBOro HMCRONL3OBAHMA NPOM3BOAWTCA W3 MNACTHKA H HE MOMICKHT HOBTOPHOMY
HCTMIONb3OBAHHIO, AOKHA ObITb YTHAMIKHPOBAHA KaK CTaHAApTHWA pacxoaHw#i  matephan. [llepen
ymuandauuelf ycrpolicTBo AomkHO ObiTh TINATENILHO OYHUICHO, COTNACHO MWHCTPYKLHAM B pajience
Annaparroe obecneuesne.

Ecnn yerpoficteo nay npHHAINeXHOCTH He OyyT TIMATENbHO OHHUICHD, TO CYIUECTBYET PHCK, HTO ONacHbie
Gaummnw, ITHonoruveckue Bo3Byauwrenw M BHUpycw OyayT pacnpoCTpaHATLCA, & TaIOKe TOABEPTHYT
ONACHOCTH COTPYAHHKOB KOMNAHWM 1O nepepaboTke 0TXOA0B.
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3. IIpaBuJia TeXHHKH Oe30MaACHOCTH

3.1 O6mune npaBuyia TEXHUKNA De301aCHOCTH
Crporoe cnenosaHde mMpaBunaM MO TexHHKe Ge30MacHOCTH NPENOTEPAIAET TPABMUPOBAHHE
NAUUEHTOR M NEpCoHaNa, a TaKke MOBPEXIECHNE YCTPGHCTEA BO BPEMA HCNONE30BAHKA, JlaHHas HHCTPYKLA

AomkHa OBITH NpPOYMTAHA MOMB30OBATENEM W ON

SKCTLTyaTaUHH YCTpoiicTBa, MakCHManbHEIR CpoK CN
3.1.1 3axonn # HOPMATHBLI, MPUMEHAEM
DNeKTPOYCTAHOBKW B  TNOMESLIEHHAX, B

TOPOM M HAXOIMTBCA B mpefieliax AOCTYNA MNpH
Obl yeTpoiicrea — 10 ner.

X ycTpolicTByY

KOTOPHX HCMOAb3yercs  YCrpoicTBO,  HOJDKHEI

COOTRETCTBORATL TPGSOBaHH.ﬁM APHHATLIX CTAHAAPTOR 6e30nacHOCTH.

3.2 TpeGoBaHns K NPHMEHEHHIO
Oneparop Aomxen yoeaurses, 4To:

Bobonyxueatolii nepcoHan Obl MPOWHCTPYKTUPO
yetpolicTaa

BaH H O3HAKOMHMIICH C HHCTP}'KU,Heﬁ 10 IKCIUTYaTatuHH

BycTpoilcTBO UCTIONL3YeTCA 110 HAZHAYCHUIO OOYHEHHBIM MEPCOHANOM

B cobmonatores npasuna TexHuky GesonacHocTH

] rapanTHpoOBaHO ofecrieyesne 1o TexHUKke 6e30MACHOCTH H NPeaoTEPaLICHHIO HCCHACTHRIX CITy4aeh

Tloab3oRATENH ROKHBI OTBEYATH CAEAYIO
m 3HaHKe npaeunbiol paboThl yeTpoiicTsa

M TPeGOBAMMIIM?

¥ yNpaBJieHne npoLieccaMu IKCTUTYaTAaLMH YCTPOHCTB:
yt'muun JAHHOrO YCTpoHCTBa

N 3HAHKE NPaBUT TCXHHKH 0esonacHocTR TIPH IKCIN
N NMOHNMAHHE NOTCHUHANIBHEX PHCKOB

YCTpoiicTEO MOXKET MCHONL30RATBEE TONLKO MEATepC

OHANOM, HAnp. MER. aCCHCTEHTAMH, MEACECTPAMH, MEA.

TEXHOJOraMH, BpadaMH-TEPANERTAMMY H T A, HPHMEHSIOTC}! COOTBETCTBYIOIIHE HOPMEI U [IpaBRMHIa, MEPH NMa

npeRoTApALUEHHID HECHACTHLIX CAYYACE.

3.3 Be3onacHOCTL MAINHEHTA
YerpoiicTBo He ROMKHO KacaThed natreHTal

Bce HenoaTBep)KOEHHBIE OTHETHI, CTEHEPH
pexomeHIaunu. Jind MOCTAHOBKM RHACHO3a M Tep

BAHHHE CHCTEMOIL, JOMKHEL PACCMATPHUBATLCE KaK
eBTUIECKHX uenell HeoGxomumo yToGE pesynsTaTh!

NpoBEPANHCH H OLCHHBANHCH Rsanudmu.uposauumm pasom.

3.4.1 ¥YcranoBka cieTeMbl

YeraHoBKa CHCTEMBl ZIONXKHA UPOBOAMTLCA KoMnaHWe# SurgicEye Wi aBTOpH30BaHHBIM

ARCTPHOBIOTOPOM M CEpBUCHRIM crieLmanveToM. C

noRrb3oBarens. Tonbko oby4eHHbIi mepcoHan, co

NPaBo YNPABNATL W HCTIONB30BATD CHCeTeMy declipse
Mepen ycraHoekoil Hy:xHo yOGeanrtnes, u

INEKTPOMUTAHNA HaXomuTes B nionoxeHHn «OFFy,

CHCTEMBL.
3.4.2 Yenoens u oGpameHne ¢ YCTpoiieTBO
declipseSPECT He RommeH HCNONb30BATH

HOBKoii cHCTeMEl npoBoanTcA ofyuenne onepaTopa 1
CTCTBYIOMHN TpeOOBAHHAM K HCTIONB3OBAHUIO, HMEET
ECT.

CHCTEMA BBIKMIOUEHA, W TINaBHBIH BbLIKMOHYATEND
Crenyer wiberats HenmpegHamepeHHOH aKTHBALMH

B NOMCUICHHAX ¢ PHCKXOM B3phlBa, B 0COOEHHOCTH

sOIM3H BOCMNAMEHAIOLIUXCA aHECTETHKOB, Ta30B H JRHAKOCTEIH,

HeoGxopnmo yOeauThes, UTO YCTPOHCTRO ¢ |
K ceTh anexTpocHabaeHna ¢ npaBunbo paboratom

eNUTERBHEI TPaHCHOPMATOP NOAKNIOYEHB! TONLKO
3a3eMNICHHEM, KOTOPOE COOTBETCTBYET TpeGOBAHHAM

ctanpapror VDEQ701, VDE0702 u VDE0750. T1pn|HeoOX0ZHMOCTH cieayeT 00PATHTECA K SHEKTPHKY HITH
ABTOPUZOBRHHOMY TISPCOHANY NPEANPHATHA, B x'm]: oM GyneT HCIONL30BaTECA YCTPOHCTRO.




" KAMECTBO H300paKeHns.

He noacoeauHsiite ¥ He HCMONb3yliTe ODOPYJOBAHWE NPH HANPLKCHMH, HE YKASAHHOM B
HHCTPYKIMAK, TlepHoanYeckH CNEAYET MPOBEPATL USAOCTHOCTL 3a3eMIEHHA.
Hyxuo yGeautscs, HTO OCBMHUOBAHHLIA kabenb te ObUT CAABNEH M HET NPHIHAXOB NIOBPEXKACHUI

HNH oroneHHuIX obnacrefl. B MpoTHBHOM ciTydae K
ABTOPH3OBAHHOMY AMCTPUOGHIOTOPY.

CunbHbIe SNEKTPOMArHUTHBIE MCTOMHUKK (H
HenocpesacTBeHHoi GnusocTy K yotpofictBy decli
H30GpDKEHHSX.

JIpyrre aNeKTPOHHBE YCTPOHCTBA KaKk MODHIE

b HYIKHO 3aMEeHMTh, o0parusmmcsy k SurgicEye wiu

. YCTPOHCTBA Ul NMPHWKHTAHHA WIH CKANIbIIENH) B
SPECT MoOryT npHBECTH K TOABNCHUIO TOMEX B

Hble TeAe(hOHB! U PAAHOTPAHCHBEPH! MOTYT YXYIUIHTE

YorpoHicTBo HOMKHO OLITH 3AIIMIIEHO OT Ty

HUKHOBCHHA BOOBL, [TBUIH, MPASH B 0T MCXAaHAYICCKHX

nospexcaenuit (moBpexaeHHA H3-3a NAaACHHA HITH BO n‘:leua nepeMelleHys YCTpoiicTea).

Yerpoiictso declipseSPECT He nonxHo norp:
He noaeeprafite yctpo#icTso declipse$P

ATHCA B BOAY.
sosfelicTeMio Tenna wian xonoma. Heobxopumo

n3GeraTh BO3ACHCTBMA HCTOHHHKOB HAIPEBAHHA, TAKMK KaK OTONHTENLHBIE NPUBOPLI, CONHEMHOE HITyHeHHe,
HATrPEBATEN bHEIE HIEMEHThI.

VYerpoiicrsy TpeOyercs kxOHBEKUMOHHOE 'O

; BEHTHJIALIMOHHBIE OTBEPCTHA.

Hcnonp3oeath YCTpOHCTBO TOJNBXO B CYXHX NJOMEILCHHAX, 3AlHINATE YCTPOHCTBO OT BIAKHOCTH H
CBIPOCTH, NLUTH, FPA3N.

B cnyuae, ecnn ycTpoiicTBo nepemewiaerca § Gonee Tennoe NOMEIEHHE, HY:KHO NIONOKIAATE OXONO
30 MuH., yTo6b1 OHO AZANTHPORANOCH K HOBOMH TeMnepaType.

Tak xkax B YCTPONCTBE HET YNPAaBNAOIMX 3INEMEHTOB, OTKPHBATH €ro pPa3permeHo TOMbKO
aBTOPH3OBAHHBIM AHCTPHOLIOTOPAM HIH CepTHOHLUHPOBAHHBIM CSPBHCHBIM CTICLIHANHCTAM,

CTporo 3anpeluaeTca NPOH3BOAKNTD KakHe-HQo MonHgHUKpoBaHna ycTpolicTsa.

Yerpoiicteo declipseSPECT Henbis ucnongsoeats BGnusu obopymoBanua MPT uz-a Hamuus
theppOMArHHUTHEIX MATEPHANOB.

eHMe W A0CTATOYHAA BeHTHRAUMA. He 3axpeiBaiite

3.5 Texuuueckoe OoO0CHAYKHBRHHE, NPOBEPKH HA 0€30NmaCHOCTL H

NpeaAnoJiaraeMelii cpok cayxom -

7 ybeaurbesa, wrTo npodpmnakTudeckoe TexoGeMyMMBANME MPOBOAMTCA, MO XpaifHe Mepe, EKErOAHO H
' YCTPOHCTBO MpPOBEPAETCA HAa Hamiexallee cOCTOfHHE. DMYHKUMOHANLHBIE BO3MOXKHOCTH H COCTOSHME
NPUHALNENHOCTEH AOIDKHBL TPOBEpPATbCA Yepe3 paBHble TNPOMEXYTKH BpEMeHH, No Kpaitnelt mepe,
exxeronHo. IIpx noBpekacHUH n/HIH CHABHOM HEHUH HCMIONL3IORAHHE CHCTEME! JAMNPemeHo,

Bce BMELIATENSCTEA B CHCTEMY, UIMEHEHHA CUCTEMHBIX KOMIIOHEHTOB, MOJCPHHIALMS, BHYTPEHHAX
OUMCTKA W PEMOHT ROIKMBI NIPOBOAMTLCS XOMMaHHKeH SurgicEye unu aropuzoBaHHBIMM ANCTPHOEIOTOPaMIL.

MpodrnakTHueckoe TexHuueckoe obcayxupaHve GyfeT MPOBOAMTHCA Hepe3 PABHEIE MHTEPBANHI .
BpeMEHH, cneAylowas taTa NpoBeACHHA Texoben AHMA OTMEUASTCA HA Maxfielixe, KOTOpasx MOMeIgeTCs
Ha YCTPOACTBO CEPBHCHLIM CMELIHANTHCTOM.

[Mpeanonaraemeit cpok cny:x0bt oGopynoBanua coctasnaeT 10 AeT NpH YCHOBHH PEryMgpHOro
neaoneiobanua. Janueif cpox Moxer ObiTh YHenHueH/yMeHbllleH B 3aBHCHMOCTH OT pe3yNbTaToB
NPoPHNAKTHHECKOrO TeX00cyRUBAHNA,

OnepaTop HeceT OTBETCTBEHHOCTL 33 r%oﬁcnymnanne o6opygopauna. Oneparop NODKeH
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{
4. Undopmanus o6 yc‘rpoﬁc'rne!

4.1 ®axTOopHl, YYUTHIBAEMbIE ISl NOJYYEeHHS KaYeCTBeHHBIX Pe3yAbTATOB
CKAHUPOBAHHSA

Heo6X0AMMO YUHTBHIBATS, UTO NPEAWECTBYIOUHE PANHONOTHHECKHE 00CISA0BAHMA | TEPAMA MOTTIK
OCTABHTL PanUoaKTHBHEIH doH. OnpeseneHne pagnOakTUBHBIX CTPYKTYP H BPEMCHH, HEoDXOAUMOro K
YCTAHOBAEHHA HE3HAUMTENLHOTO PAAMALUHONHONO (oHa 3aBHCHT OT MPEMUECTBYIOWEH PaaMONOrH4ecKol
npoueayphb!.

V nauMeHTz HeoGXOAMMO YTOMHWTL TPOXQAWR JU OH/oHa momelHylo npoueaypy, K Y4ects
panvoakTHEHEIH ¢OH Bo BpeMs CBOETO HCCICADBAHMA.| JTO MOKET NOB/MATE HA KAUECTBO HIOOPRKEHH.

4.1.1 Beenenne pagnoHyKJIHAQ

Ipy BEEACHHM PAAMOHYKIINAR CEAYET NPHACPKHBATLCA HOPMATHROB, NPHMEHACMEIX B CTpaKe.

HeobXoguMO Y4eCTsh, YTO MMHHMAABLHOE | KONMYECTBO PAAHOHYKNHAA, Heobxoaumoro ans
Henonb3oeaHus yerpoiicTea declipseSPECT u monyde¢HHS peKOHCTPYKLMM HM300paKeHNs, B 3aBUCHMOCTH OT
HCIIONBL3YEMOrD raMMma-30HAa, cocTasifer MHHMMyM 5-10 MBx (cxoppekTHpoBaHHAax [0 BpeMeHH
AKTUBHOCTD B npHMeHAeMOH 00nacTx).

3apaxceune/Mndrunposanue, obHapyKeHHOS| BO BpeMA JUM(aTHYECKOrO KAPTHPOBAHHA, NOJNKHO
NPHHHMATLCA BO BHHMAHWE BO BpeMA MPOBGAGHHA aHanusa H3oOpameHnl, CreHEPHPOBAHHBIX TAMMA-
cueTunKoM yeTpolictea declipseSPECT.

Taioxe HYXKHO YUMTHIBATb, YTO ncml'mc'r He BBEACHHA PAAMOHYKIHAA M €ro TNOTNOWICHHA
KPOBEHOCHBLIMU COCYAaMM, P2ANOAKTHBHBIN MATEPHAJI MOKET HAKAMIHBATLCH B MeHeHM (HampuMep, npx
MPOLENYPAX PANMOHABHMALWH AMA OGHAPYHKEHHS (CTOPOMNEBBIX NMUMMARTUYMECKHX YINOB WIH CKDBITHIX
MOBPEXCHHK). OTO TaKKE ACMHKHO NPHHUMATLCA BO BHHMAHWE BO BPEMS MPOBSACHHS aHANH3a
nao6paeHHii, creHepUpPOBAHHBIX raMMa-cueTdnkoM yeTpokicTsa declipseSPECT.

4.1.2 Henonb3oBpanne raMMa-30H4a H cKaHHpyeMblil 00bem

Jing nonyueHus ONTHMANLHEIX PE3YNLTATOR ANEAYET YHECTh CeAYIOHE TOMOKEHHNA:

@ Hccneayemslii ofheM [OKKEH MNORMHOCTBIO, NMOXPLBATh O6GNACTh, Tie OXNHOAGTCH pAcHpeneneHHe
BKTHBHOCTH. Y BENHUESHHUE OCHOBHOTO H30GpakeHHA [JOMOKET NOTYHHTL HeOOXOAMMBII 3pUTentHsIit o0pas.
a1 [Tpoueaypa ckaHUPOBAHHA AOJDKHA MONHOCTBIO BKINOMATS B CefA HCCEYeMYIO 0GnacTb.

2 OTO JIETKO ONpPEAe/IHTbL BU3YanbHO HA OCHOBHOM H300pakeHHK HMccneayeMoli obnacty, oTobpamaemoii Ha
MoHuTope. Beeraa moxxHo ofpatuThes K B_H,l'.leOHHCI"I;(:(I.lHH B npasoit 4acT MOHUTOpA.




m [Ipoueaypa ckaHupoBaHMsi JOJDKHA BKJIOYATH HH(OpPMaLUIo, MOJYYEeHHYI0 € Pa3HbIX PaKypcOB/yIJIOB.
CkaHupoBaHHe MALMEHTA TOJIBKO B 0JOM HANPABJIEHUH HE MO3BOJISIET PEKOHCTPYMPOBATH T0CTOBEPHbIE
moopakenusi. [lo KkpaiiHeli Mepe, TIOJIOBUHY BpeMeHH CJeyeT CKAHHPOBATh B HANPABJIECHUH,
NepPHeHANKY/ISIPHOM 110 OTHOLIEHUIO KAPYroi 4acT CKAHMPOBAHUS.

m s nmostyyeHMst JTy4iiero Kayecrsa M300paskeHUsl MccJeayeMoil o0sacTu, cienyeT JoJIbIIe CKAHUPOBATH
o0lacTM B KOTOpPBIX TIaMMa-30HJ oOmpele/sieT HajJlW4YHe PaAHMOAKTHMBHOIO MaTepHala, HalmpuMmep B
MOAMBIIIEYHOI 00JIACTH NPHU ONpeejIeHNH CTOPOKeBOro JuM¢oysia npu paxke rpyam.

m [Ipu wMcciegoBaHUM 30HI HY/KHO  pacmojiaraTb Kak MOXHO O/umke K nanumeHTy. OpHako cieayer
YUYUTBIBATh, YTO JABJICHUE HA KOKY MOKeT BbBBATH Ae()OPMALMIO U UCKAXKEHHe H300paKeHMid.

m Ec kayecTBO creHepMpOBaHHBIX M300pa’KeHHNl HEJOCTATOYHOE, MOKHO HaxaTh crpeiky 'Hasan" m
J100aBUTH [IOMOJIHUTEJIbHbIC W3MepeHHsi B 00JIaCTH, IJe 3T0 Heo0X0AWMO, JH00 OPHMEHTHPYSICh HA OKHO
Ka4yecTBa CKAaHUPOBAHMSL.

4.1.3. Kputepuu moJiyyeHusi CKAaHOrpaMM XOpOLIEro KayecTBa NpH ONOICHH CTOPOMKEBBIX Y3JIOB NpPHU
pake rpyaH

IIpockanupoBaTh 00J1aCTh, Ile MOTYT OBITH CTOPOKeBbIe JUMMaTHUYECKHE Y3IIbI:
* ycrpoiictBo declipseSPECT Mo:keT 0TO0pa:kaTh CTOpOsKeBble JUM(POY3Jbl TONLKO B TILATEJHHO
NMPOCKAHNPOBAHHOW 00J1aCTH

° CKAaHMPOBaHHE JOJ/I’)KHO BKJ/IIOYATh HAPYKHYK BEPXHKOK0 YE€TBEPTH IPyaAd U NMOAMBIIICYHYIO 00J1acTh

CkaHupoBaTh ¢ HEOOIBIIMM HAKATHEM
*  yem OJIMIKe TaMMa-30H/1 K CTOPO:KeBOMY JMM(OY3.1y, TeM Bblllle paspelieHne U300pakeHUi
*  4eMm OJIM:KEe raMMa-30HJ K CTOPO:KeBOMY JuMGOY3i1y, TeM BbIllie €r0 YyBCTBHTEILHOCTH
*  jguM(poy3Ibl ¢ MAJIBIM NOIJIOLIEHHEM PAJUOAKTHBHOIO MaTepHaja MOIYT ObITb NPOMYLIEHbI, €CJIH
raMMa-30H/1 PacnoJioeH OT Hero CJIMIIKOM J1aJIeKO0
CkaHHpOBAaTh C yIaJeHHeM OT MecTa BBeJeHUs PATHMOHYKIHAA
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e Hsobpaxenns declipseSPECT MoryT ObiTh HCKOKEHLI, €CNW PAOHOAKTHBHOE W3TyHEHHE OT MECTd
BBEACHUSA CYHTBIBAETCE §E3 NPOBEACHHA TILATEILHONO CKAHHPOBAHNA
TaMma-3011 HY}XHO BCEraa AepaTh “no HanpaplICHHIO K roloBe™

CxanypoBaTh ¢ pa3HblX HANIPABJICHHI{
o  declipseSPECT moxeT reHepupoBats 3D-usoppaketne, TONbKO €CH MH(OPMALIAA CUHTHIBAETCA C
- Pa3HBIX HaNIpABICHUH
o * nposeante no 600 uamepenuH B KaxAOM
JOP32NLHOM, KPAHHO-MEAHO-() POHTANTLHOM

AMPABNICHHU: KPAHHO-MCIAWAIBHOM, KPAHHO-MEANO-

B oGnacTax ¢ YaCTBIMH HMITYJIBCAMH HEOOXOAMMO CKaHUPOBATH TLHATEIbHEH!
00nacTH ¢ BLICOKHM KOJIHHECTBOM nmnynbcoi BEPOATHO, HAXONATCA GIM3KE K CTOPOMKEBEIM yanaM

k] o -

N s uem Gonuwe uHdopmaumy Gyaer cobparo BORPYT BO3MOXHON “ropadeil Toukn™, Tem ayume Gyner
mobpakenue declipseSPECT -
® A NMOMYYECHHA GONbLIEro KOAMMECTBAa HHPPMALHMH raMMa-3oHR HYKHO BOAMTE BOKPYT AanHoi
obnactu

CxannpoBaHye HeoBXOAUMO [IPOBOAHTE MEANEHHO
e yewm GbicTpee NepemMelLiEHHA raMMa-30HAa, TIM Gonee pacTUIBIBYATBIMH NOMYHAIOTCH IeHEPUPYEMEIE
m30BpaKkeHHA, MMMQOYINLI ¢ MANLIM NOTACLULEHHEM TaKKe MOTYT B6ITh NPOMyILEHb

KpaTkue MHCTPYKIMH
1. OuUCTHTL ckaHHpYeMYHO 05NacTh (NOAMBILKY H BEPXHIO HAPYNCHYIO 001aCTL rPYRH)
2. Cxannposarb obnacTh 30HAOM, MATKO HAMCHMAA HA KOXY MatyeHTa
3. CxanuposaTh B 3-X HANpaBNeHHAX (KpaHHO-MEAHANBHOM, KPAHHO-MEQHO-ROP3ANLHOM, KPAHHO-
MENHO-PPORTANLHOM)
4. HanpaeneHne 30HAA BCerAa ACMKHO BbITh “K ronone™
5. Boputb Bokpyr o61acTH ¢ BHCOKOI aKycTHueCKOi o6paTHoll cBA3LIO
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Crystal Photonics

PyKoBoAcCTBO MO 3Kcn/yaTauum

U3meputenbHaa cuctema ¢ ramma
3oHaom SG-04

Crystal Probe -automatic

Crystal Photonics GmbH TenedpoH: +49 (0)30 34669300

Albert-Einstein-StraRe 16 dakc: +49 (0) 30 34669299
D-12489 Berlin

"epmaHns

On. noyta: service@crystal-photonics.com
Cant: http://crystal-photonics.com
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Onucanwue cuctembl Crystal Probe “automatic- SG04.,

NamepuTtensHas cuctema c ramma-zoHgom Crystal Probe-automatic

SG04 npeactaBnseTr  coboil  aBTOMATWYECKyld  MeAMLMHCKYIo
M3MEPUTENBHYIO CcUCTeMy, paspaboTaHHylo pAns o6GHapyxeHus B
opraHuaMe WnM TKaHAX Y4acTKOB C GOMbWWM  KONMYECTBOM

paguonsoTonoB. B npocTelilieM UCNOMHEHWN OHA COCTOUT U3 PYYHOrO
ramma-soHga v 6noka ynpasneHus CXS-SG04.

OCHOBHOV Lenblo NpUMEHeHus cuctembl € ramma-3oHgom Crystal
Probe-automatic siBnsieTca BbiSIBfieHWe U fnokanusauusi  paHee
BBEJEHHbIX pagnodapmaleBTMYeCcKux npenapartoB, Takux kak 991Tc
(140 «kaB), 1311 (364 «kaB) wnm 18F (511 «kaB). Famma-3oHAb!
npeAaHasHaveHbl ANs UCMOMNb30BAHUSA MPU OTKPLITOM XUPYPruveckom
BMeLlaTenbCcTBe,  NanapocKonuyecknx TOPaKOCKOMUYEeCKNX
onepauusix, a Takke MpW MNPOBEAEHUU BHELHUX W BHYTPEHHUX
onepaTuBHbIX MNpoueayp. B HacTosiwlem pykoBOACTBE OMUCHLIBAKOTCSA
CBOICTBA M XapakTepUCTUKN HECKONbKUX PYYHbIX 30HOOB.

nnn

[aHHas cuctema B OCHOBHOM MpPUMEHSIeTCA AN 9KTOMUU CTOPOXEBbIX
(SLNE) wn
HEWN3BECTHOIO
\noHasepgenunss  (ROLL).

naTonorn4ecKknx
npoucxoxageHuns [} Mncnonb3oBaHNeEM
Cuctema Crystal  Probe-automatic
(.MeunansHo paspaboTaHa B LensX COOTBETCTBMA TpeGoBaHUAM
NEePeYNUCTIEHHbIX  XUPYpPruyeckux MeToaoB. OHa Takke MOXeT
MCNONb30BaTLCA ANA BbINOMHEHWUS W APYIrUX 3adavy U3MEpEeHUs B Tex
cnyJasix,

numdaTtuyecknx ysnos nokanusayuu

M3MEeHeHUN

Korga BbICOKas YyBCTBUTENNbHOCTb W TO4YHaA nokKanusauuna
HeobxoauMMbl Ans 06Hapy)KeHVIF| HebonbLWKnx y4acCTKOB noKanbHOro
HakonneHnsa HykKnuaos.

CyuiectByeT  HECKONMbKO  TMNOB PYYHbIX
npefHasHayeHbl ANS  BbIABMEHUA WCTOYHUKOB n bera-
U3NyYeHUs C PasnUYHbIMU YPOBHAMWU 3Hepruu. KCTOYHWUK ramma-
N3nyyeHMs MoxeT OblTb onpeAeneH, ecnu ero 3Heprus HaxoauTca B
ananasoHe ot 20 k3B go 600 k3B, a UCTOYHMK GeTa-usnyvyeHus - B
AvnanasoHe ot 100 k3B go 2 MaB. lMpu nogknio4YeHMM pyvyHOro 3oHaa K
6rnoky ynpaBneHusi cpasdy pacrno3HaeTcsi ero TWM, aBTOMaTUYeCcKu
yCTaHaBNMBaeTCsl COOTBETCTBYWOLWMWA CTaH4apTHbIA  Hyknua. 370
CBOANT K MUHMMYMY BO3MOXHOCTb OwWMOOK W no3sonseT ObICTPO

HacTpouTb 060opyaoBaHne nepen Hayanom paGoThbl.

30H0B,
ramma-

KoTopble

B nocnegHee Bpems valle BCEro NpUMEHSAIOTCA Takne paguoHyKnuAabl,

kak 997Tc (140 kaB), 1311 (364 kaB) wn 18F(511 «kaB), a Takxe

HekoTopble GeTa-uanyyatenu. Bnok ynpaBneHus aBTOMaTUYeECKU
Lno3HaeT TMN NoAKM4YeHHoro 3oHAaa. Kpome Toro, Ans AaHHoOro
HAa cpasy ycTaHaBnNuBaeTCsl COOTBETCTBYIOLWMNIA PaguoOHYKNUA.

Mpn  HeobxoaumocTn Apyroro  paguoHyknuaa
aBTOMaTUYeCKM YCTAHOBIMEHHYID  HAaCTPOWKYy MOXHO  MW3MEHUTb
BPYYHyl0 ¢ nomouibio kHonku Nuclide (Hyknua), pacnonoxeHHow Ha
3agHeit naHenu 6noka ynpaBneHwus.

obHapyxeHus

Mpn atom cnepyeT BbIGUpaTh
TONbKO Te HYyKNuAbI,
30HAOM.

KOTOpble MOryT ObITb onpejernieHbl AaHHbIM

Hyknua, Bcerga Oypet
oTobpaxaTbCsi Ha NepefHel NaHenu He3aBWCUMMO OT pexuma paboThbl.

BbIGpaHHbI aBTOMATMYECKU WU BPYYHYIO,

Bo u3bexaHue aKkcnnyaTauMOHHbIX OWKWGOK cucTema Bceraa npu
3anycke nocrne WHULManM3auuu nepexoaut B aBTOMaTUYECKMiA
peXum.

Huxe npuBoaUTCA onucaHme HECKONMbKMX PYYHbIX 30HAOB U Groka
ynpaBneHus. B HacTosiee Bpemsi CyLlecTBYeT Tpu Tuna pPyYHbIX

ramma-3oHAoB:

1. CraHgapTHble 30HAbl: npsiMoit 3oHA HiSens CXS-OP-SP u
rmokumn 30HA FlexProbe* CXS-OP-FP. Ob6a OHU
OonNTUMU3MpPOBaHbI Anst oOHapyxeHus Hyknuga 997Tc c
aHeprueri 140 k3B, Ho Takke MoryT paboTaTb B AManasoHe

C'\ slal Photonics (imbi!

oT1 80 go 511 kaB.

CnekTp npumeHeHuss o6onx 30HAOB MOXET ObiTb paclunpeH

3a cuet MCNONb30BaHNS crneymanbHbIX CbEeMHbIX
KonnumaTtopoB.  Takue konnumatopbl  obecneuuBatoT
onTuManbHoe 6okoBoe 3KpaHupoBaHue, KoTopoe

perynupyetca B 3aBMCUMOCTU OT 3HEPrum UCTOYHUKaA ramma-

n3nyyeHus nytem NoBbILEHNSA YYBCTBUTENBHOCTYU
(pacwupeHus cekTopa o63opa) mnm yBenmyeHus
paspelweHus (ymMeHblieHus cektopa o63opa). Takum
o6pasom, Hapsay c XOpOoLWunM 3HEPreTUYECKNM

paspelleHnem aeTekTopa AOCTUraeTcs Takxe onTumarnbHas
nokanusaumsa MCTOYHUKOB M3NYyYEHUSs.

2. TNlanapockonuyeckune 3o0HAbl CXS-OP-LP-0, -45, -90,
npMMeHsemble Mpu MWUHUManNbHO WHBA3WBHON XUPYypruu
(MIC): cywiecTByeT TpM BEPCUMU MX UCMOJNIHEHUS C PA3NNYHBLIM
yrnom annnukayum (O* 45° n 90" oTHOCMTENbHO OCK 30HAA).
OTM 30HAbLI ONTUMWU3UPOBAHbLI AN OGHapyXeHua Hyknuaa
®®c (140 kaB).

3. BeTta-3oHg CXS-OP-BP: npegHasHaveH ansa obHapyxeHus
BCEX WCTOYHMKOB 6OeTa-uanyyeHus, a TakkKe WCTOYHUKOB
raMMa-u3ny4eHuss ¢ HU3KUM YPOBHEM 3JHEPruu, Hanpumep,
Hyknuaa | (27 kaB).

B ocHoBe Bcex npeAcTaBneHHbIX 30HAOB neXaT COBPEeMEeHHble
nonynpoBOAHUKOBbLIE CLUMHTUNNALUNOHHbIE [eTeKTopbl,
nopgfepxuBatlime npPeBOCXOAHYH CTabuNbHOCTL NapameTpoB W
BbICOKYID  HafleXHoCTb cuctembl. [lpuBnekaTenbHas opma,
yooGHbIN gn3ainiH M HebGonblWoOW Bec 3TUX 30HAOB obnervawT KX
aKcnnyaTtauumio U ctepunusayuio.

Brnok ynpasneHuss CXS-SG04 moxeT paboTaTb Kak OT akkymynsatopa,
Tak n ot cetn. MNpogomkmtenbHocTb GecnepeboitHoi paboTbl OT
NMOMHOCTbIO 3apsKEHHOro akkymynsTopa cocTaensieT Ao 14 yacos.
Kpome Toro, aTo yCTPOWCTBO MOXET GblTb NOCTOSIHHO MOAKMNIOYEHO K
cetu.

[OaHHbIi 6nok ynpaBneHus BknovaeT B cebs cneaylowme anemMeHTbl
yrnpaBneHus 1 oTobpaxeHns:

A. MepepaHsasa naHenb
1. bonbwon Agucnnen c NoacBETKOW, HA KOTOPOM cpasy npu

BKIHOYEHUMN nutaHmMa  oTobpaxaeTcs  BCA  BaxHas
nHdpopmaums, Heobxoaumas ans paboTbl onepatopa, a
MMEHHO:

* TUMN NOAKMIOYEHHOro 30HAA

* obOHapyxuBaeMblil HYKNUA, KOTOPbI/ yCTaHOBMNEH
aBTOMaTu4yeckn unu BbibpaH BPYYHYIO

* WUCTOYHMK MUTAHUSA (aKKYMynsaToOp UMK ceTb)

* ynpaBlieHWe PEXMUMOM 3MEKTPONUTaHusl ot
akkymynstopa

* Bpemsi cTpoGupoBaHus

+ pitch (war) - 3agaHue CnbIWKMMON CKOPOCTU cYeTa

* HacTpoWika 3BYKOBOro curHana (menogumu)

* MakcumanbHas CKopocTb cyeTa 3a nocnegHue 30
cekyHA, oOHapyxeHHas paAMoaKTUBHOCTb (CKOPOCTb
cyeTa) otobpaxaeTcs ¢ nomoLlblo NATM Bonblnx yudp
1 B BUAE rMCTOrpaMmbl

2. Perynatop rpoMKocTV 3BYKOBOFO curHana

3. KHonka pitch (war) - perynnposaHue 3BykOBOro

curHana

Albcrl-lI-instcin-StraBc 16 « D-12489 Berlin « N'epmanus « TenedoH: +49 30 34669300 « dakc +49 30 34669299 « On.
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B. 3aAHRA NaHeNL
1.KHOMKa BXMD4eRMA/BLIKNICYEHHA NHTAHKA
2. KHonka gna seiiopa Hywanaa
3. Huxonka aAn e6G0pa IBYKDBOTC CUTHAAD
{menogmn)
4, KHONKa anA ONPEACALHKA HHTEHCHBHOCTH
doma
5. KHonka ann NnpoBepki COCTOAHMA CUCTEMBI
6. Kronxa Angs npoeeAcHUA TecTa {ouenku !
crabnaLHOCTY yeTpolicTea)
USB-pasnem
BNC-pasbem ANA CHATHA 8HANOTOBLIK
BLIXOAHLIX CUTHAACE

oM

Crystal Proba-outomotic ABARaTCA BECLMA CADKHON M3MePHTENbH

CACTEMOM, KOTOPaR MpHMeHAeTCA B oBaacT AgepHON MEAMUMHDI,

yueTom  mweoOxopgumbil  acnektoe  GesonacHoctd.  Npu
ancnayataus  ofa3zatencsHo  HkvD  cobnogats  caegyio
(~~ MHCTRYKLMUWS

CHMBOMS W 3HAKK, o

Bnox ynpasneHua CXS-5G04 goAXeH BCErAa HAXOQWTRLA
D YCTOWUMBOM NOAOMEHMH i PacnoAAraThen Tax, Yoy
onepatop  CMOr  CBOGOAHO  NepemaltaThCs
NOAKAIDHERHBIM PYYHBIM 30HA0M,

Bnok ynpaBAEHUA CX5-5G04 SaMpELLEHD,
SKCNAYATHPOBATE B NPUCYTCTBMM ropiodero raaa.
CncTemy He pPeKOMEHOYeTCA DHCRAYATHPORATL B ChIPLI
NOMELLEHMARX BAK B YCAOBKAX NOBLALERHON BAAHHOCTH,
BO BpemA IXCNAYATAUM I CUCTEMS 33DAAKA AKKYMYAATO
baoka ynpasnenua CX5-5G04 WA nNOAXAICuYEHME ero
CETH NUTAHWA BO3MOMHO TONBKD NPU YCAQRUM, UTO K 3TO
cUCTEME NOAMAIOMEH  CODTBETCTBYIOWMN  WCTOYHM
nuTanHuA. EcAv BO BpEMA NpoBEgEHUA onepauuk Gro
ynpapAenua paGorasr or ceTH, OH gonmeH |G
nogwnoded K cucCteme YpaoHMBaHMA NOTEHUKANOB
PRACRONCHEHHOW B ONepauyOHHOMN,. B NpOTHBHOM CAYMa
KomnaHuA Crystal Photonlcs GmbH cHumaer ¢ cela B
OTBEeTCTBEHHOCTL 32 TeXHHUEIRYID Oe30nacHocTb
USAOCTHOLTL p,aunoﬁ CHLCTEMBI, M BLE NNpeAOCTIBAREMES
FapaHTHH AHHY AVPYIOTCA.
CoobuweHsn ob owkbKax CHTHAAM3MPYIOT O HeBepHsl
napameTpax cucrembl. Bonee noapobHoe omcauulz
npueeneHo & pasgene 9.2 HacTORWErD pymso.qcraa'.
JHCNAYATAUMA CUCTEMB) 3aNPEWEHA NPK HAAMYKU KAKOTO-
mbio coobwenmn o6 ounbrel

9. Pasuem AR YPABHKWBAHKA
NATEHLWANOE
10. Pastem ANR NOAAYK MHTAHMA

Gonee nogpoGHoe ONMCaHMME BCeX OYHKUMA W mep
SKCNAYATAUMOHHONO KDHTPOMA NPUBEASHG B pasaene 4,

3oHaw CX5-OP pxyne ¢ Onoxom ynpasneHva CXS-5GD4
NpPegCTIBAAIDT CAMYIO COBDEMEHHYIO MIMEDHTENLHYIO CUCTEMY,
KOTOpan COOTBETCTBYAT BLICOKMM CTAHZApPTamM K TpebBosaHuAM,
RAPSALABAAEMBIM B TRXHHYECKOM M NPAKTHISCHOM OTHOLWEHKUY,

. Nepes exkAmOueHWem cucrembl CX5-5G04 ¢
NOMOWBIO KHONKK, PACNOAOHEHHON HA 33AHEH NaHem,
Heobxopaume ybeawThcn, NOAKAINEH AW BHIGPEHHBIA
PYYHOR 30HA K BTOH  cucTeme. TaIOHE  HYKHO
YACCTOBEPUTLOA, YTO ITEKEPHLIA Pazbem PYYHOro 3oHAA
BCTABACH B GAOK YNPABACHUR NPIBUALHO,
~Brmmalue:Ha s passeme 30HAI 130 Bpamena MANEHEY
npaolan cTpEnKa. npu no.mmmeunu uo.no«y vnpaueuna o

.t _;Enou—ynpauenunu’xaCXS-SGM umsoup.u&a-‘ﬁxs-ﬂl"‘“
corAacomaHst  meway cobol, Mx  HEBOIMOMHO
MCNOALIOBATL ¢ OGOPYAOBAHKEM APYIMX KOMNAHWA.
BrxogHOW curMan, Kovopuid nogaetca Ha  Gaok
YNPAaBACHWA, MOMET FEHEPHPOBATECA TOABKO 30HOAMM
CX5-0P***, [ogxnvenne apyroro  obopyapeaHus
MOMET npuoecTW K nonomke Onoxa CX5-5G04, e
pe3ayALTaTE Mero Ero JKCNAYATAUMA nepectaHet OuiTh
GeaonacHoi W HAAESKNON.

M UcnoRe3ceaHue YYBCTEHMTRALHOH rOAGBKK B
HenacpeAcTeaHHOW 6AM30CTHM OT  TeneBMIMOHHLIX
MORMTODOE,  SVIEKTPOHHBLIX  MHCTDYMEHTOR A
npwwvranun, BY  oGopysoeanuA  wau  MOGMABHLIX |
TenedOHOB  MOMET  NPMBECTM K MOAYUEHMIO
HENPasHAbHLIX PEAYALTATOR UIMEpPEHUH,

m  Ec/m SOHA, MCMORL3YETCA B JMIpyprad  WAM  npu
obcnegosaHky, oM AomHeH 6T NPOCTEPHAM3OSAH.
BoamoMmHbIie METOALI CTEPHAKSALMK ONKUCaHB! & pasaene 7,

= CrepuaM3auMA  napoM  BLICOKOW Temneparypsl (e
aBTOKAZBE) HE MOAXOAMT ANR ITHA 30HZOB, TaK HAK
NPUEOAUT K UX PASPYWEHWIO, CM. pasaen 7.1.

CHMBDABI 1 3HAKY, ROTOPBIE HAHOCATCA Ha GAOK yrpanaeHna C5-5G04 n NPUMEHAIDTCA B HACTOALIEM PYHOBOACTER, CIHAYAIOT

R

chepyrowee:
Crenetb JaWMTL AETAAEH CHCTEMBI Pazrwem g yPaBHHBaHKA Pagwem ana nogasu
OT NOPAMEHWA BAEKTPHYBCKUM MOTEHUWAN0E WTaHMA OT
TOKOM: THN B 9— HHYMYNIRTOpa
Crepyer ctporo cobatogats
HHCTPYKUMKW, NPMBEAEHHBIE B <:—_-‘

A
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4 OnemeHThI ynpaeneHuna un OTO6pa)KeHVIFI;TaMMa-3OHﬂ,

NameputenbHas cuctema c ramma-soHgom Crystal Probe-automatic sknioyaet B ceba 6nok ynpaeneHmsa CXS-SG04 u oguH
M3 PYYHbIX TaMMa-30HA0B, NePeYNUCNEeHHbIX HUXE. DNEeMeHTbl ynpaBneHus, pacnonoXeHHble Ha 6noke ynpaBneHus,

BBITNAAAT cneayolwmum obpasom:

4.1 Bnok viiraBinenusa CXS-SG04

Crystal Probe-c7ufomc7f/c- Pitch
Type of pralm X1 x10 x100
n rn wireless probe BGM
1ITc-9971|
sample Volume
Ifne
b
Countrate (cps)
Countrate max: 1503cps 13s
100 5000 min max
SC04

Puc. 1: MNepedOHAa naHenb 6a0Ka ynpasaeHuda CXS-SG04

OTBEpCTMA ANS AUHAMUKa

/

CrytU Ptotonlc* GmbH
Albert F Slrafto 18
C I24«a Berm - Gyrrciny
ptione #d» 30) Slee »ico

**( . (49 30) M68 VM
Background
BNC-pasbem m
Sy«tem-Check
KouTakr
«3eMnsy» ansa

OC IN 24V ypaoHusiiHua MNOTEHUN.YNO» USB pasiiOM

MeTounnk Mir, 15 C€%33

Puc. 2: 3a0HAA naHenb b6a0Ka ynpasneHua CXS-SG04

Crystal Photonics GmbH « Albert-Hinstcin-StraBe 16 « D-12489 IJcrlin * N'epmanus * TenedoH; +49 30 34669300 « dakc +49 30 34669299 « On.
nouTa: servicc@crystal-photoiiiics.com « htjp: crystal-photonics.com

& 000 LHPMH (7] INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU



4.2 DPYHKLUMN U XAPAKTEPHBIE OCOBEHHOCTMH

CamogunarHoctuka: B 6noke  ynpaBneHuss — CXS-SG04 B Teyenne 10 cekyHp GyAeT nposeaeHo  M3MepeHue
yCTAaHOBMEH MUKPOMPOLECCop, KOTOPbIA  aBTOMaTUYeckw daKkTMYeckol CKOpOCTM cyeTa, M Ha IKpaHe oTobpasuTtcs
BLINOMHAET BHYTPEHHIOW NPOBEPKY Hanbonee BaxHbIX ycpefAHeHHOe 3HayeHue. 3aTeM cucTemMa MNepeknoynTca B
napameTpoB M yHKUMii  cucTembl. Ota  npoueaypa HOpManbHbIi  pexum paboTbl, HO MpuM ITOM TPOMKOCTb
3anyckaeTcs npu Haxatum kHonku System check (Mposepka 3BYKOBOTO cCurHana yMEHbLIMTCA Ha YCpeAHEeHHY CKopocCTb
COCTOSIHUA CUCTEMbl), PacnonoXeHHON Ha 3agHel naHenu. cyeta oHa. PakTuyeckoe 3HayeHune OyaeT oTobpaxaTbcs
Becb npouecc oToGpaxaeTcsa Ha okpaHe, 6narogaps aToMy TONBKO Ha Aucnnee.
ornepaTtop MOXeT KOHTponupoBaTb W MpPOBEPATb €ro Ha 4.  Ha gncnneii BbIBOAMTCS OMOBeLEHME O Nepexofe B PeXum
[OCTOBEPHOCTb U TOYHOCTb. Ecnn Bce 3HavyeHUss HaxoAsTcs B KomneHcauumn doHa.
npaBuUNbHOM AuanasoHe, TO MOCMe 3aBeplleHUs NPOoBepKu 5. [leakTuBauus LaHHOM dyHKUMM OoCyLEeCTBASETCS
Griok ynpaBreHusi NepexoiuT B HOPMarbHbI Pexnm paboTel. NOBTOPHbIM  HaxaTuem kHonku Background (®oH) wunu
BHumaHune: CocTosiHMe CUCTeMbl [OMKHO MNPOBEPSiTLCA BbIKITIOYEHNEM CUCTEMBI.
exefiHeBHO! Be3onacHas komneHcauus pagunauyMoHHOro ¢oHa, BbIMONIHEHHASA
Mpu o6HapyXeHWn HEeAONYCTUMBIX OTKMOHEHUIA B KOHLE Takum  obpasom, 3HauuTenbHo obneryaeT nokanusauuio
npoBepKM Ha  9KpaH  BblBOAUTCSA COOTBETCTBYIOLLEE BbleNeHHbIX 06beKTOoB.
coobujeHne o6 owunbke. B pasgene 9.3 «HemcnpaBHOCTU» MpumeyaHne: OB6HapykeHUe (HOHOBOTO U3My4YeHUs credyet
Aaetca  noapobHoe  onucadue  rnopsAka  NPoOBEAEHUs npoBOAUTbL PSAOM C MALUEHTOM, HO HE CMULIKOM GNU3KO K ToYke
npoBsepkn 1 coobueHunin o6 ownbkax. NHBbEKLUK, 4TOGbI He danscudunymposaTb  pesynbTaThl
Paboune napameTpbl Takxe MOryT KOHTpoOnMpoBaTbCA BO n3mepeHuin. MNpu HU3KOW WHTEHCMBHOCTM poHa 3Ty YHKLMIO
BPEMS HOPManbHOrO pexuma 3KCnayatauyuu; npu Hanuuuu 1crnonbL3oBaTb He peKkoMeHayeTcs.
Kakux-nubo  OTKMOHEeHWA nosBnseTcs cooTeeTcTBylOLLIEE WcknioyeHne oauHovHoro umnynbca - SPR: 3ta BHyTpeHHsis
coobujeHne o6 ownbke (cm. Takke pasgen 4.4 «3OnemeHThl yHKLMS npeaHasHauyeHa  Ans NoAaBneHnst  CryyvanHo
oToBpaxeHUs»). BO3HMKAWOLWMX SABNEHUA (Hanpumep, NOTOKAa KOCMWUYECKOro
PacnosHaBanne  Tuna 3oHAa: Bnok yrnpaBneHus n3ny4yeHunst). OHu oTobpaxaloTcA Ha [Aucnnee, HO 3BYKOBOW
aBTOMaTM4eckun onpepensieT TUM MNOAKMIOYEHHOTO 30HAA, curHan npu 3TOM He reHepupyeTcs. 3ByKOBble CUrHansbl
oToGpaxaeT ero Ha 3KpaHe MOHWTOpa U perynupyet NnosIBMSIOTCS, TONMbKO KOrga CKOpPOCTb cyeTa npesblwaetr 5
HeoGxoaumble paboune napameTpsbl. OH Takke oTcyeToB/cekyHay. MNocne nepexopa B pexum BGM dyHkyna SPR
aBTOMaTMYeCku YyCTaHaBMMBaeT HYKNMAM KOTOPbIA [OMKeH oTkmovaeTcs!
Gynet obHapyxuBaTb 3TOT 30HA. MepekniovaTtensb AnanasoHoB (War): ans 3BYKOBOW
Mpumevanue: [lpsiMble pyyHble 30HAbI, TFUGKUE 30HABI curHanusauuv npeaycMoOTPEHO TpU pasnUyHblX AuanasoHa,
FlexProbes* n nanapockonuyeckue 30HAbl aHanorMyHbl Apyr KoTOopble perynupytloTcs nytem nogbopa KonuyecTBa M CKOPOCTH
APYry C TEXHONOIMYECKOW TOYKU 3PEHUS U ONTUMMU3MPOBAHBI noacyeta cobbiTuin (cM. pasgen 4.3 «OnemMeHTbl ynpaBneHus» u
ans paboTbl C OAHUM M TEM Xe HYKNMUAOM, NO3TOMY ANS HUX pasgen 4.4 «3nemeHTbl oToBpaxeHns»).
aBTOMaTNyecku yctaHaBnuBaeTcst Hyknug 99T1Tc. NHTepBan avckpeTusauum: WHTepsan anckpeTusauum,
Bbi6op Hyknupaa: B 6a3oBoit KoHdUrypaunu AaHHas cuctema Heo6xoauMblii ANst obHapyxXeHusa curHana, MoxeT cocTaBnsATb 1
aBTOMaTMYecku onpepensieT TWN MNOAKMYEHHOro 30HAA WU cekyHay unm 10 CeKyHA. 310 ycTaHaBnueaeTcs
yCTaHaBnMBaeT HYKNUA, KOTopbi 6yaeT um obHapyxuBaTbCs. KpaTKOBpeMeHHbIM HaxaTuem kHonku Test (Tect), KoTopas
3T0T Hyknup oTobpaxaeTcss Ha 9KpaHe, W B KOHTpomnnep pacnorioxeHa Ha 3agHei naHenu. PesynbTaThl oToGpaxatoTcs Ha
3arpyxatTcsa Bce Heobxogumble BHYTpeHHue pabouune auncnnee B oTcyeTax/cekyHAy (cobbiTusix/cekyHay).
napameTpel. B kaiecTBe anbTepHaTMBhI MOXHO BbiGpaTh Mpoeepka cTtabunbHocTu: [poBepka cTabunbHOCTM 3anyckaeTcs
HYXHbIA  HyKnua BpydHylo. C nomouiblo  3Toi  pyHKLNN HaxaTuem kHonku Test (TecT), PacCMONOXEHHOW Ha 3aaHel

onepaTtop MoOXeT BblbpaTb M3 BHYTpeHHen OGubnuoTtekn TOT
HYKNuA, KOTOpbl ByaeT mMcnonb3oBaTbCH BO BPEMS AaHHOM
onepauun. Bbibop HYKNMAOB BPYYHYO OCyLleCTBRASeTCA
Haxatuem kHonku Nuclide (Hyknua), koTopasi pacnonoxeHa
Ha 3agHer naHenu  (cMm. pasgen 4.3  «OnemeHThl
ynpaBneHus»).

naHenu. bonee nogpobHoe onucaHne npueoanTcs B pasgene 8.3.
BHumaHve: B COOTBETCTBUM C HOBbIMU HOPMATUBHLIMU
TpeboBaHUAMU, YCTAHOBNEHHBIMM B [€pMaHUM U HEKOTOPbIX
ctpaHax EC, npoBepka cTabunbHocTu wu dukcauus ee
pe3ynbTaToB [OfKHa MNPOBOAUTLCA  exedHeBHo. [nsa

nonyyeHus [ONONHUTENbHOW UHopmauun cnegyet
BaxHoe npumevaHue: Ecnu BbiOpaTb HenpaBWIbHBbIN 06paTUTLCS B MECTHbIE OpraHbl BIacTu.

1
HYKnWA, cuctema GyneT BbifaBaTb HEBEPHbIE pe3ynbTatsl! YnpaBneHue pexumom anekTponuTaHusa: UameputenbHas

N3smepeHune n komneHcauus ora - BGM: laHHas dyHKUms cucTeMa C raMma-3oHAOM OCHalleHa BCTPOEHHOW yHKUuMen

nosgonsieT ycTpaHuTe CpPaBHWUTENbHO BbICOKYID CKOPOCTb ynpaBneHna pexumMom anekTponutaHusa. lNpu 3TOM MNOCTOAHHO
cyeta paanaunoHHoro ¢oHa, npucyTcTeytoLlero B nposepsieTcs N oToGpaxkaeTcs Ha 3KpaHe WCTOYHMK, OT KOTOPOro
onepayuoHHoOi  wunM B ApYrMX  MecTax MnpoBeAeHUs nogaeTcsi NUTaHue (akKyMynsaTop WM CeTb), COCTOsSIHWE 3apsaa
npoueayp. Ee MOXHO akTuBMpoBaTb HaxaTMeM KHOMKM aKKyMynsTopa U 3Ha4YeHUs Hanps>KeHU BHYTPEHHeN CXeMmbl (CM.
Background (®oH), pacnonoxeHHoi Ha 3aaHen naHenw. Mpu pasnen 4.4 «OnemeHTsl oToBpaxeHus»). Ecnu kakoi-nn6o us
aTOM  06f3aTefibHO  HYXHO  BBIMOMHWTL  creAyioujue napamMeTpoB  MpeBblaeT CcBOe NpefenbHo  AOMyCcTMMOe
AencTBUSA: 3HayeHue, 6NOK ynpaeneHWs BblgaeT npeaynpexaaLmni
1. Bcs cuctema (6nok ynpaBneHMss W 30HA) A[OMXKHA CuUrHan, Ha 3KpaHe mnosiBnsetca coobujeHne o6 owwnbke (cm.
HaxoAMTbCA B COCTOSIHUM B YHKLUNOHNPOBaHUS, a pasgen 9.2 «Hapywexne HOpManbHOM paboTbl "
oTobpaxaemasi cpeHsia CKOPOCTb cyeTa npu HeucnpaBHOCTM»). KpoMe TOro, CywlecTByeT HECKONIbKO 3Tarnos
pacrnonio)XeHMn 30HAA BAANWU OT HYXXHOTO HyKnuMaa AOMXHa BbIKITIOYEHUSI CUCTEMBI:
npeBebIWaTh 5 0TCHETOB/CEKyHAY. - Ecrm B TedeHne 20 MUHYT CKOPOCTb cyeTa He npesbiwaeT 3
2. 30HA pomkKeH  pacnonaratbCs  Tak,  4TOGbI B oTcyeTa B CeKkyHAy, TO B LeNnsax 3KoHOMMM 3apsga 6Gatapeu
HanpasneHun ero HabnwaeHnsa He BbiNO HyKNMMAOB. BblKNtoyaeTcs noaceeTka Aucnnes. loacBeTka aBTOMaTUYECKM
3. Hanee HYXXHO MepeKknynTbCa B PEXUM BGM, HaxaB BKNn4aeTca npu oGHapy)Keval BbICOKOW aKTUBHOCTWU Wnn npun
Ha 3afHei naHenu kHonky Background (®oH). Mocne atoro HaXaTuu Kakoi-nmGo KHOMKM.

Cnr\sial I'hoionics (imbi  Albcrt-I jnsicin-StraCc 16 + D-12489 licrlin « Fepmanusa « Tenedon: +49 30 34669300 » dakc +49 30 34669299 « On.
noyta: service@crystal-photoiiics.com « "'tip: cr\stal-pholonics.com
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4.3

6nok
(4eTbipe

- Tlpn o4eHb HWU3KOM 3apage
ynpaeneHus BblaaeT 3BYKOBOe NpeaynpexpeHve
KOpPOTKMX Tryaka B MUHYTY), nocne uero OosnxceH 6bimob
CPOYHO MNOOKAOYeH Opyeoli UCMOYHUK numaHus. B
NPOTMBHOM Criyyae npuMepHo 4yepe3 15 MUHYT npousonger
aBTOMaTMYeCcKoe BbIKMioYeHne cuctembl. Mpu aTOM cucTemy
MOXHO GyAeT BKMIOYUTL TOMbKO C MOMOLbIO KHOMKM Power
(Mutanne) (Off (Bbikn.) u On (Bkn.)) nocne Toro, Kak
akkymynatop 6ydeT nocTaBneH Ha 3apsgky unu  Gyget

noaKnw4yeH upyroﬁ WUCTOYHUK NMUTaAHUA.

akkymynstopa

- Cuctema MOMHOCTbI BbIKMOYAETCA B LENAX 3KOHOMUMU
aHepruu, ecnu k 6roky ynpaBneHUsi B TeYeHUME OAHOro vaca
He nopknioyaeTtca 30HA. [lpy 9TOM cucTtemy MOXHO 6yaet
BKMIOYUTb TONMbKO C nMomouibio kHonkn Power (MutaHue) (Off
(Bbikn.) n On (Bkn.)).

- [ocne aBTOMaTM4ecKoro BblKMNOYEHUA GNOK ynpaBneHus
6yneT noTpebnAaTb OT akkyMynsiTopa OYeHb Marno 3Hepruu,
ogHako B Gnuxaiilwee BpeMsi ero BCe paBHO HYXHO OyaeT
NOAKMIOUYNTb K APYFOMY UCTOYHUKY MUTaHUS.

BusyanbHoe CUrHanbHoe

CKOPOCTb

onoBeueHune:  daktuueckas
oToGpaxaeTcs Ha Agucnnee B BuAe
[eCATUYHOro Yncna u rucTorpammel. Tam Takxe ykasbiBaeTcs
pexum paboTbl M HaubGonee BaxHble napameTpbl. Bonee
noapobHoe onucaHue npuBefeHo B pasgene 4.4 «3neMeHTbI
oToGpaxeHusa».

cyeta

3ByKkoBOI curHan: OnoBeleHne 06 obHapyxeHun

pPaanoakTUBHONO U3Ny4YeHUA Takxe BbINONIHAETCA C NOMOLWbIO

DNEMEHTbH YNPABAEHMUA

lNepedHsA naHesno

Pitch  (War); TMepeknioyaTens
perynvpyeT reHepauuio ayguocurHana B
COOTBETCTBUM CO CKOpPOCTbiO cyeTta. MoxHO BbIGpaTh,
yTOoGbl ayauMocurHan BO3HMKan npu kaxpom cyete (x1), a
Takke npu kaxgom 10-m (x10) mnn 100-m (xHOO) cuete.
Bnarogapsi @ToMy CKOpOCTb C4yeTa MOXHO pacrnosHaTb Ha

. KrHonkun
KOTOPbIA

Aunanas3oHoB,

cnyx pgaxe npu 6onee BblCOkMX 3HayeHusix. Kpome Toro, B

Kagow  KHOMKe  yCTaHOBMEH CBETOAMOA, KOTOpbIA
3aropaeTcs Npu ee HaxaTuu.
. Perynatop Volume (FpomkocTb): Perynatop rpomkocTtu

ayounocurHana, KOTOprI?I ncnonb3yeTcsd Oonda ero HaCTpOIZKM
B COOTBETCTBUMN C aKyCTMLIeCKOIZ cpe,qul.

3a0HAA naHeno

. Power (Mutanune): Tymbnep ANS BKMOYEHUA/BBLIKNIOYEHNS
OCHOBHOIO UCTOYHMKA NUTaAHUS U BCEW CUCTEMBI.

. Nuclide (Hyknug): KHonka, npegHasHayeHHas ans Bbibopa
HYKNMAoB BpyyHyl. OHa ucnonb3yeTcs, ecnu cucrema
aBTOMaTU4yeckn Bbibpana He TOT HyknuA. [ins nepexoja B
pexum pyyHoro BblGopa Heob6XoAUMMO HaxaTb [AaHHYIo
KHOMKY W yAepXwuBaTb €e B TeYeHue OHOW CeKyHAbl.
Mocne aToro MoxHO 6yaeT Bbibpatb nwb6ok aApyron
HYKNuAa, npeacTaBfeHHbIn B umelowerica 6GubnuoTeke.
[na npocmoTpa cnegyeT HaxumaTb KHOMKY
Nuclide (Hyknua). Ecnu onaTb HaxaTb W yaepXxuBaTb 3Ty
KHOMNKY B TeYeHue Kak MUHWUMYM OAHOW CeKyHAbl, 6nok
nepeknio4ynTcs o6paTHO B aBTOMATUYECKUIA PEXUM.

cnuncka

. Sound (3Byk): KHonka gns Belbopa menogumn BbIBOAUMOTO
ayauocurHana. Haxumasi 9Ty KHOMKY, MOXHO BblbpaTtb
nobyo n3 Tpex menoaui unum GecwymHblil pexum. [pu
BbIKIIOYEeHUN Brnoka ynpaBneHWs COXpaHsieTCsi NocrnefHss

3BYKOBbIX CWrHamnoB, 4To o6bnervyaet paboty ¢ 3oHgamu. C
nomoubto kHonku Sound (3Byk) MOXHO BbIGpaTb TpW pasHbIX
3BYKOBbIX CUrHana (unu 6e33ByuHbIi pexum) (cm. pasgen 4.3
«OnemeHTbl ynpaBneHus»). 3ByKOBOe OMOBeLLeHNe MOXeT OblTb
HacTPOEHO B COOTBETCTBMM CO CKOPOCTbIO cyeTa (CM. WHCTPYKLMUIO
no nepeknyeHno AnanasoHoB € nomouwblo kHonku Pitch (Lar),
npuBefeHHyto B pasgene 4.3). BO3HMKMNa aBapuiHas
cuTyaums unu npomsowen cbon B pabote, cuctema Bblgact
onpefeneHHbI HenpepbIBHbIN 3BYKOBOMW curHan (cMm. pasgen 9.2).

Ecnun

BbiBOA KOMNbTEPHbIX AaHHbIX! PeByJ'IbTaTbI
Konuyectea OTCYETOB MOTYT OblTb 3anucaHbl
Hocutenb nubo B BuAe curHana,

HanpsxxeHuo (4epe3 BNC-pasbem

n3mMepeHus
Ha BHELUHWWA

nponopuMoHanbHOro
«AHarnoroBbIN BbIXOAY),
nu6o B BMAE UMdppPoBOro curHana yepes uHrepdeiic USB (cm.
pasgen 7.10 «OG6HapyxeHue cwurHana» u pasgen 7.11
«O6paboTka curHanay).

Konnumatop: Bce py4Hble 30HAbI
BONIb(hpamoBbIM KOnnMmaTopom,
obHapyxuBaTb
HanpaBneHuu.
npeaycMoTpeHo KONNUMaTopHbIX
rune3. pu 3TOM Takue runb3bl MOTYT WMMETb PasHbIi CeKkTop
ob3opa u pasHoe
pasnuyHble KOMNUMaToOpHble MOXeT
MeHATb cekTop ob3opa 30HAA W ero aHepreTUYecKUin auanasoH
(kak onucaHo B pasgene 7.4). YCTaHOBMEHO, YTO Mpu XMpyprum

OCHaLLalTCA BCTPOEHHbLIM
KOTOpbIN nossonset
nsnyveHune TONbKO B

Jlnwe y npsaAmMoro 3oHAa u
MCNofib30BaHMe CbeMHbIX

onpeaeneHHoMm

rmbkoro 3oHga

6okoBoe 3kpaHupoBaHue. [MpumeHss

r’Mnb3bl, NONb30oBaTellb

paka  MOJIOMHOW  ene3bl  fNyylle BCEro  WCMonb3oBaTb
CTaHAapTHbIA KonnuMaTop € Yrnom oTKpbiTus 40%.
BblGpaHHas menogus.
Background (®oH): Haxatnem naHHOM KHOMKW
3anyckaetcs npouecc u3amepeHus doHa, U cuctema
nepexoaut B pexum «MoHuUTOpuHra C nogaBneHUeEM
cdoHa». [Mocne 9atoro 6nNok ynpaBneHuMss  HauynHaeTt

cymmunpoBaTb Bce oTcyeTbl 3a 10 cekyHA U ycpeaHATb Ux B
nepecyete Ha OAHY cekyHAy. [lonyyeHHoe 3HayeHue
BbIBOAUTCSH Ha 3KpaH Ha HECKOnbKo cekyHA. 3atem 6nok
ynpaeneuus 6yAeT  MNOCTOAHHO  BblYMTaTb ero U3
ayauocurHana, oOfHaKo Ha 3KpaHe npu 3ToMm OyaeT
oTobpaxaTtbcsa hakTuyeckass ckopocTb cyeTa. [ina Bo3sparta
CUCTEMbl B HOpMalbHbIi pexum paboTbl Heobxoaumo
NOBTOPHO HaxaTb kHonky Background (doH).

System check (MpoBepka cocTtosHUA cuctembl); [pu
HaxaTuM  JaHHOW  KHOMKM B Onoke  ynpaBneHus
3anyckaeTtcs Mocne ee
3aBeplUeHMs cucTema aBTOMaTMYecku BO3BpaljaeTcs K
HOpPManbHOMY pexumy paboThbl.

Test (Tect): KHonka,
ctabunbHoCcT 1

BHYTPEHHAA CcamMoanarHocTuka.

npefHasHayeHHas [Ans NpoBEPKU
nposeAeHna apyrux TectoB. [lpu
KOPOTKOM HaxaTuu NPOUCXOAUT MEPEKNYEHNE BPEMEHU
cTpobupoBaHns ¢ OA4HOM cekyHAbl Ha 10 cekyHa wmwm
Hao6opoT, Tem cambiMm obecneynBaeTcs [OCTUXEHUE
yCPeAHEHHbIX 3HA4YeHW CKOpOCTU cueTa.

ONUTEeNbHOM HaXaTunm cucrtema

Mpn 6Gonee
nepexoguT B PEXUM
npoBepku cTabunbHOCTW: Bce 30HAbl, NMpPefHa3HaYyeHHble
ana pabotel ¢ Hyknugom 99TTc, nepeknioyalTca Ha
obHapyxeHue Hyknupga 57Co, a p-30HAbI MCMNONb3YHTCSH
ana  BbigBneHna Hyknuga 90Sr. Cnycta 100 cekyHA
cucTeMa BbIBOAMUT Ha 3KpaH YCPEAHEHHYK CKOPOCTb cyeTa
c 6onee HM3KOI CTAaTUCTUYECKOW M3MEHYMBOCTBLIO.

Crvstal Photonics Gmbl 1 Albcrt-Einslein-StraBe 16 « D-12489 Berlin « Nepmanus * TenedoH; -+49 30 34669300 « dakc +49 30 34669299 « On.
noyta; service@crystal-photonics.com « htip; crystal-photonics.com
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4.4 INEMEHTbI OTOBPAMKEHMA

B cneayiowem pasaend NPHBORMTCA UHGOPMaLMA 06 IneMeHTax, NPeACTaBASHHBIX HA SKPaHe MOHHTOPa (om,

Puc. 1).

BGM| LSy

Huclide
choice

Huclide

—

Sample
lime

Crystal Photonics GmbH + Albert-Einstein-StraBc 16 » D-12489 1

BnemenTol oTOGPAXIEHMA W CHMBONDI BepxHel cTporK

WxgukaTop, oroSpamaommi
CACAYIOUME THNL) I0HADB:

M NOAKNIONEHHOMD FOHAA; OH MOMET YHa3LIBaTL Ha

¥ f1R ramma-30Haa CXS-OP-SP/FP v CXS-OP-LP-*

wireless ana Gecnposoguoro
8 nnna Geva-aonpa CXS-OP-BP

aoHga CXS-OP-WP

CdTe ann 30HAA Ha OcHoBE TeAnypraa kagmur CXS-OPCET

no probe o3nayaeT, uTo soHg,

HHgukatop, oToGpaKaOWM

NOARAMEH
namepeHme ¢OH2: BO BPEMA  UIMEPEHMA

MHTEHCHBHOCTH $OH3 OH HAYMHAET MHUraTb, ECAM NOCAE NOAYICHUA PesyNLTaToB

BLIZENRETCR NPaBbLiH CHUM
BGM (MamapeHnA W KOMIaH

BTO O3HAYAET, YTO CHCTEMA HAXDAWUTCA B pPesMUME
M GoHa).

MHAMKATOP 3a0AA3 ARRYMYAATOPA: ECH SAHHLIA MHAUKATOP rOPHT, BTO OIHaYaeT,

4TO NMTaHWE CMCTEMbl OCyLLLe
YKa3biBAET HA YPOBEeHb 33

AETCA OT AKKYMYAATOPA. B TO K BpemA oH

WHAWKATOP NOAKANYEHHA BHEIWHErO UCTOYHIUKA KTAHMAT NOABARHME AAHHOMD

CUMBONA YK3ZLIBART HE TO,
nuTaHKA, Ecan on mMraer,

DnemenTri 01Ol

Cumson oto6paaeT, HaKol
NOQHANIOYEHHLIM 30HAO0M, W

CHCTEMA NOAKMOYEHA K BHELIHEMY HCTOUHMIY
IHAYMT, YTO OCYULECTBARETCA SAPANKA ANIYMYASTOPA.
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na Buin BLIBPaH 8 COOTBETCTBUM C
3LIDAET, KAKOH NPH STOM HCNOALIDBANCA PEHUM

(2sTomaTmueckui nan pyaHoR), U3 npeacraenenHoi GUGANOTEKN MOKHO BniSpath
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alf —pan oSHapymennn scex
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CUmMBON AeMOoHCTPUPYeT abif
cexyHa).

cobbiThi.
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WA HYKAMAO0B, DNPUMEHASMBIX € NO3UTPOHHON
Gnagarowmx sHepruei 511 xab

rpmﬁ patioraer c Hykmaom 241Americium
b paboraer ¢ Hywmgom 905trontium
Bx0aAWmMX Y-POTOHOB, e, pasaen 10.5
{axcnayaTtauua 623 noaKAICUEHHOIO 30HA3)

PaHHBIA MHTEpBan AucKpeTUaauwmM {1 cexynaa wan 10

CHUMBON ABMOHCTPUPYET, uaTHM 3BYKOBLIM CUFHAAOM COMNPOBCHAAETCA NOSCYET

DocTynHu! CARAYOWME e

bl 6e3 3pyKa, MenoaMA 1, 2 mau 3,

MepeKAIOYaTEAL QWANBIOHOY, PACTAIMEAIOWMIA IBYROBOI CHIHAN: IBYROBLIM

CUTHAACM MOMAT CONpo
COTLYA OTCHET.

A KAKABIA OTCHET, 3 TAKKE KaXALIK ASCATLIR WM

r’:erlin s Cepsanus » Tenedon: +49 30 34669300 » Gaxc +49 30

34669299 - 3n1. novra: service@crystal-photonics.com « hitp://crystal-photonics.com
9

& 000 LMPMM (2] INFO@CIRMI.RU & WWW.G0SZDRAVNADZOR.RU




Oucnneii, oToGpaxatowWwmnii CKOPOCTb cyeTa

dakTnyeckas CKOPOCTb cyeTa yKkasbiBaeTcs Ha 6onblwoM NsiITU3HAYHOM aucnnee. [py 3TOM CKOPOCTb CHETA - 3TO KONMMYECTBO COObLITUN,
3aperncTpupoBaHHbIX B Npeaenax BbIopaHHOro uHTepeana guckpetusayuun. Ecnu naHHoe 3HayeHue npesbicuT 99999, ancnnen HayHeT
MuraTb, YTo ByaeT ykasbiBaTb Ha NepenonHeHne.

13570

Moa MOHUTOPOM, Ha KOTOPOM YKa3blBAaeTCsH CKOPOCTb cyeTa, umerTcs ABe Hebonblune GYKBEHHO-UMMPOBbLIE NMUHUKN, KOTOPbIE
oTobpaxatoT

a): Pexxum akcnnyatayuu {onpeaeneHne cKOpocTu cyeTa, NpoBeAeHNe NPOBEPKN UM n3mepeHune oHa)

6): MakcumanbHyl0 ckopocTb cyeTa 3a nocnegHue 30 cekyHA

CKOpOCTb cyeTa TaKkxe ykasblBaeTCd B BUAE TMCTOrpamMmmbl:

1 50

[nsa 6onblueit HarNAAHOCTU B 3TON rMCTOrpaMMe ucnonb3yeTcs norapudmuydeckasn wkana. Ee HavanbHas M KOHeYHas TOYKM
BblbupatoTcst kHonkamm Pitch (LWar).

4.5 3oHa CXS-OP-SP

Kopnyc 3oHAa BbINOMHEH W3 XWUPYPruyeckonW HepxaseloLllen m  PykoATka 3oHAa

cranu. Bonbdpamosbli  konnumaTop BBUHYMBaETCH B

KONNMUMaTopHYo mne3y  (cm. Puc.  3). MexaHun4eckas " Konnumartophas runb3a 3oHAa

KOHCTPYKLMS 30HAA AEMNTCH Ha [BE OCHOBHbIE YacTu: ONeKTPOHHbIe KOMMNOHEHTbLI 4eTEKTOPOB yCTaHaBNMNBAOTCA B

pyKosiTke 30HAa.
PykosiTka 3oHOa CbemHas konnumartopHas
mne3a Puc. 3: 30HO CXS-OP-SP

4.6 3oHa CXS-OP-FP (FLEXPROBE®)

OTOT yHUKanbHbLIA 30HA MOXHO MCMONb30BaTh Kak B KayecTse
npsIMOro 3oHAa, Tak U B kadyectse yrnosoro. Ero getektopHas ®  PykoaTka 30HAa
rofioBka Moxet ObITb COrHyTa nog yrnom 0° n 30° oTHocUTenbHO

L] Konnumatop 3oHAa (BBMHYMBaeMasi KonnumatopHas
ocu 30HAA. Kopnyc AOaHHOro 30HAOa BbIMONHEH n3

. . . rmnb
Xupypruyeckon HepxaBetLwen ctanu. Bonbdpamosbin 3a)
Konnmmartop UHTErpupyetcs BO BBMHYMBaEMYIO ®  KoneHuaToe coeauHeHue
KonnumaTopHyto  rune3y (cm.  Puc. 4). MexaHu4yeckas
KOHCTPYKLMS 30HA@ AENUTCS HA TPU OCHOBHbIE YaCTy: OneKTPOHHbIe KOMMNOHEHTbI 4eTEKTOPOB yCTaHaBNMBaTCS

B PYKOSITKE 30HAA.

Crystal Photonics GmbF” « Albert-Einstein-StraBe 16 « D-12489 Berlin « l'epmanusi « TenedoH: +49 30 34669300 « dakc +49 30 34669299 « 3n.
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Nanapockonuyeckne 30HAbI UMET AMUHHYID W NPSMYI0
KOHCTpykuuio.  Kopnyc pgaHHOro 3oHAa  BbIMOMHEH U3
XUpypruyeckon HepxaBetoLwen cranu. BonbdpamoBbiii
KONNMMMaTop WHTErpuMpyetcss B y3KWili XBOCTOBUK. B gaHHOM
crniyyae KonnumaTop HecbeMHblli U pa3paboTaH c yyeToMm Tpex
pasnuyHbIX TUMNOB 30HAOB. [oOnoBka W pykosiTka 30HAA
repMeTUYHO COeAMHATCA APYr C APYroM B XBOCTOBOW 4acTu,
4YTO no3BONSET 3KcnnyatupoBaTb ero 6e3 3awWMTHOro 4exna.
[leTekTOop pajauMoaKkTUBHOIO  WU3NyYeHWss pacnonaraeTcs B
HaKOHEeYHMKEe, a CEeHCOopHasi 3MeKTPOHWKa ycTaHaBnMBaeTCs B
pyKosITKe 30HAaA.

PykosiTka 3oHOa

Ha pykositkax 30HAOB c yrnom annnukauyuun 45" n 90° umetotcs
MeTKM, KOTOpble YKasblBalOT Ha MNONOXEeHUe [eTeKTOPHOro
okHa. Npu 3TOM OHW NOBEPHYTHI BOKPYr MPOAONIbHOW OCU 30HAA
Ha 180" oTHOCMTENbHO AETEeKTOPHOro OKHa, KOTOPbIA B TakoMm
cnyyae 6ygeT «CMOTPETb» TOYHO B MPOTUBOMOJIOXHYH CTOPOHY.
Ona 3oHga CXS-OP-LP-90 (c yrmom annnukauuu  90")
nonoxeHne AETEKTOPHOro OKHa OTMeYaeTCs Takke M Ha camou
ronoBskKe.

Jlanapockonuyeckne 30HAbI BCeX Tpex TuUNoB (B TOM u4ucne
YyBCTBUTENbHbIE ronoBKkun c COOTBETCTBYHOLWUMHU
HanpaBneHusiMn HabniogeHus)) cxemaTnvyeckn naobpaxeHbl Ha
Puc. 5-7.

YyBcTBUTENBHAA rONoBKa

Puc. 5: /lanapocHonuyecHul 30HO ¢ yenom annauuayuu 0° (CXS-OP-LP-0)

MeTka Ha pykosATke 3oHAa

-

quCTBI/ITeﬂbHaﬂ ronoBka

Puc. 6; /lanapocuonuyecuuli 30H0 ¢ yenom annauuayuu 45° (CXS-OP-LP-45)

MeTka Ha pykosiTke 30HAa

quCTBMTeﬂ bHadA ronoBkKa

Puc. 7: /lanapocuonu4yecuuli 30HO ¢ yenom annauuayuu 90° (CXS-OP-LP-90)

Crystal Photonics GmbH + Albert-Einstein-StraBe 16 « D-12489 lkrlin < l'epmanus « Tenedon: +49 30 34669300  ®akc +49 30 34669299 « On.
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4.8

BeTta-30oHg CXS-OP-BP

Kopnyc paHHOro
HepxasetoLien

3oHAa
cTanu.

BbINOMIHEH U3  XWUPYPruyeckom
BxogHoe OKHO, pacrnofloXeHHoe
crnepeaun, OOMXKHO 6biTb MNpo3padyHbiM Ansa 6eTa-usnydyeHus.

PykoaTka 30Haa

bl Tlepen nepsoii

Temnepatypa okpyxatoLiei cpeabl:

Cne,qye‘r n3eneyb N3MepUTENbHYIO cucrtemy co BCeEMU
AONOJIHNTENbHbLIMU NpMHaAnNexHocTamm n3 4yemopgaHa n
npoBEpPUTb Hanun4yune BCEX [geTtaneu B COOTBETCTBUU C

YyNnakoBOYHbIM NMUCTOM.

TpeGOBaHMﬂ no ycraHoBke

Mpy BbIGOpPE MecTa ANS ycTaHOBKM Heobxoaumo
yuuTbIBaTh CNeaylline pekoMeHaaumnm;

Bnok ynpaBneHus CXS-SG04 gonxeH 6biTb pacnonoXeH Ha
NIOCKOW YCTOWYNBOW NOBEPXHOCTU.

Bokpyr Hero 4oKHO GbITb 4OCTAaTOYHO MecTa, YTOGbI
onepaTop CMOr AOTSAHYTbCS [0 BCEX 3/IEMEHTOB
ynpaBneHus.

OTHocuTenbHasa BnaxHocTb Bosgyxa: oT 10% ao 85%

BaxHo cobnioaate cneayolme UHCTPYKLUK:

® Henb3s gonyckaTb nonagaHue nNpsMbIX COMHEYHbIX nyyen!

ot 5°Cpno 35"C (ot 41 *Fpo 95 "F)

noaToMy B HEM ucnonb3yeTcsi candupoBoe cTekno. CeHcopHas
3NEeKTPOHMKA yCTaHaBnMBaeTCs B pPykosiTke 3oHAa. [onoska u
pykosiTka 3oHAa o6beAnHeHbl APYr C APYTOM.

KonnumatopHasa runb3a

Puc. 8: Bera-3oHa CXS-OP-BP

AKKyMynaTopbl,
nocraenaTCA
nepson

yCTaHOBMNEHHble B  Gnoke
YaCTUYHO pas3psXKEHHbIMKW, MNO3TOMY nepen
mx HeobxoaAMMO nocTaBUTb Ha
3apsaKy MMHUMYM Ha 8-10 yacos cornacHo pasgeny 7.5.

ynpaBneHus,

MHUymnanusauyunen

Ecrm  ucnonbsyetcs CXS-OP***,  6nok

ynpasneHna [O0JKEeH YyCTaHaBiMBATbCA Tak, 4TOGbLl €ero

ramma-soHg

HEBO3MOXHO O6bino CAOBMHYTb BO BpemMsd 3Kcnnyatauuu.

Bnok  ynpaBneHus CXS-SG04  Hemnb3ss  nogBepraTb
BO3[ENCTBUIO BbICOKMX TeMMepaTtyp WAM BRaXHOCTH,
noaTomy ero pekomeHayeTcs ycTaHaBnveaTtb B

HEeCTepUnNbLHOR YacTn onepayuoHHOMN.

m [laHHYl0 CUCTEMY 3anpelleHo pacnonaraTb B6MM3M UCTOYHUKOB CUIbHBIX 3MTEKTPOMarHUTHbIX nonei (Hanpumep, TB MoHuTopa,
MOGUNbHBIX TenedoHOB, 3NEKTPOXUPYPIUYECKNX YCTPONUCTB U APYTUX YCTPOUCTB, MCMONb3yeMbIX MPU 3N1eKTpoKaycTuke)!

® briok ynpaBneHunss CXS-SG04 Henb3sA MCNoNb3oBaTh BO BNaXHbIX nomeleHusax!

® [laHHYl0 CMCTEMY Henb3si noaBepraTb BO3AENCTBUIO BMOpaLUi U CUNbHBIX TONYKOB!

® YCTPOIICTBO yNpaBneHns OMKHO TBEPAO CTOSATb HA POBHOW rOPU3OHTANbLHON NOBEPXHOCTM!

® [lageHue ycTpoicTBa MOXeT NPUBECTU K CEpbe3HbIM NoBpeXaeHnsm!

Crystal Photonics GmbH « Albcrt-Einstein-StraBc 16 « D -12489 Berlin * 'epmanus « TenedoH: 49 30 34669300 « dakc +49 30 34669299 « On.
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3KCI'IJ'IyaTaLI,VI9| 30HA0BOM V|3MepVITeJ'IbHOI7I CUCTEMDbI

71 O E3SVNHOULUWPOBAHWE U CTEPUNU3ALUA 3OHAA

6apa, aBTOKNaB).
Mpu ucnonb3oBaHUN 3TUX 30HAOB BO BPeEMS onepayuumn
nx kabenu n pykosTKM NMoMeLlarTcsa B cneunanbHbli
3aLUUTHbIA CTEPUSIbHBIN Yexon. JTOT YeXon KpenuTcs K
CTEPUNBHON KONMNUMaTOPON rMnb3e ¢ NOMOLL b0
CTEPUNbHOWN KNENKOWN NEeHTHI.

BHumaHune: KonnumaTopHble TuUNb3bl AOMXKHbI OblTb

I'IpM ncnonb3oBaHun VI3MepVITeJ'IbHOI7I CUCTEeMbl C raMmmMa-3oHAOM
BO BpemMa onepaynn 3oHA AO0JIXKEeH COOTBETCTBOBATb
TMr*MeHnN4YecKkum TpeﬁOBaHVIﬂM. Ona atoro pekomeHayeTca
npuUMeHATb cnejgywwme MmeToabl ctepunusaynn:

m ObGecneyeHne CTEPUNIBHOCTM C MOMOLLbID CTEPUNIBHOIO
yexna. CTepunbHOCTb  30HAOB, MNPUMEHSEMbIX B
xupyprum, obecneumBaetcsi 3a CcYeT WCMNOMNb30BAHUSA
CTEPUNbHBIX TWMb3, Hanpumep, MaTeKCHbIX TUMb3 Ans
yNbTPa3ByKOBOW AWArHOCTUKM WM  3HLOCKOMMUYECKUX
kamep. [pu onepaTMBHOM BMellaTeNnbCTBE B 4exon
AOMKEH mnomewaTbCss He TOMbKO caM 30HA, HO W
COeAMHEeHHbI C HUM kabenb AnNa nepefayvn faHHbIX.
HapgeBass Ha 30HA u4exon, crnepyeT no3aboTuTbca O
nogaepxaHuu CTepUnbHOCTH.

JaHHbIi meTon TpebyeT NPUNOXEHUS HaUMEHbLUUX
ycunun,

MOMHOCTbLI0 BbICYWEHbl MOCRe CTepunusauyun, uHade
ocTaBLwascs Bnara MoXeT paspywuTe
CUMHTUMSALMOHHbLIN KPUCTANM AETEKTOPHONW ronoBku!

Ecrn nanapockonu4eckue  30HAbl CXS-OP-LP-*
ucnonb3ylTca 6e3 3awWMUTHOrO Yyexna, uUx Heobxoaumo
cTepunusoBaTb  MOMHOCTbO. B gaHHom  cnyvae
peKkoMeHAYyeTCst MPUMEHSITb BblLLEYNOMSHYTbIA MeToA
cTepunusauuMum C  MOMOLIbI  HU3KOTeMnepaTypHOW
nnasmbl.

Kpome Toro, CcTepunbHOCTb ManapocKonu4eckux

L Bce Py4Hble 30HObI N COeANHEHHbIEe C HUMU kabenu ana
30HOOB MOXeT obecneunBatbcsa 3a cyeT CTepunbHOro

nepefayv AaHHbIX MOryT ObiTb MPOCTEPUNIN30BAHbI
razoobpasHbim 3TUNEHOKCUAOM (EtO) nnm
dopmanbaerngom.

yexna. lpu npumMeHeHWU Tpoakapa ero BHYTPEHHWIA
avameTp AoMKeH npeBbiwaTtb 1 Mm!

KonnumaTopHas runb3a 6eta-aoHga CXS-OP-BP Takxe
MOXET CTepunuaoBaTbCH OTAENbHO, OAHAKO ANA 3TOro
pekomeHayeTcs MCMonb30oBaTb HU3KOTEMNEpPaTypHYIo
nnasmy unu razoobpasHbin aTuneHokcuy (EtO). Cnegyet
OTMETUTb, YTO ecnu TemnepaTypa OKpyXawlLlen cpeabl
> 70 °C, To canduMpoBOe CTEKNO MOXET BbiNacTtb!

= [lnA nanapocKONUYeckux 30HAOB  peKoMeHAyeTcs
NPUMEHATL HOBBbIW MeToA cTepunusaummn c
ncnonb3oBaHMeM Hu3koTemnepaTypHow nnasmbl (I <60
°C), HO Takum cnocobom MOXHO cTepunu3oBaTb W
apyrvue Tunbl 30HOO0B.

® 3oHAabl CXS-OP-SP n CXS-OP-FP (FlexProbe*)
OCHaLLalTCA CbEMHBIMU KOMUMATOPHLIMU TUNb3aMu
(cm. Puc. 3 n 4), KoTOpble CTEpUNN3YKTCA OTOAENbHO C
nomoubto napa (npu temnepatype 150 *C n gpaBneHun 4

B nwb6om cnysae 6nok  ynpaBneHuss  JOMKeEH
pacnonaraTbCsi B HECTEPUIbHOW YacTu onepayMoHHOM.

BHumanue: [ns ctepunusaumm 30H40B MOXHO WUCMOSMb30BaTh TONbLKO BbilleyKkadaHHble MeToAbl! B MpoTWBHOM criydae 910 MOXeT
NPUBECTU K WX paspyLueHuio!

7.2 OunakA songoe CXS-OP-SP, -FP n CXS-OP-BP

Bce 30HObI MOXHO npoTupaTb candeTkamu, NPoNUTaHHbIMMU B nogo6HOM OTKPLITOM COCTOSHWUW 30HAbI KpawHe yA3BUMbI K
06bIYHbIMU Ae3nHpUuUupyowmmu cpegctsamu. Kpome toro, anst MeXaHW4YeCkMM UNM XUMWUYECKUM Harpyskam, KoTopble MOryT
OYUCTKM MOXHO WCMOMb30BaTb M CMMPTOCOAEpPXKALLMe CPeacTsa. NPVBECTU K CEPbE3HbIM MOBpeXAeHUsM 30HA0B cepun CXS-OP-
JInTb Kakne-nmbo pacTBOpbIl, @ Takxe NOorpyxaTb 30HAbI UMK WX

HaKOHEYHUKN BXNAKOCTU neponyeTumol Mocne yaaneHUs KONNMMATOPHOW FMNb3bl PEKOMEHAYeTCs cpasy
[na npoBefdeHnsa npoueayp No o4UCTKE U A€3UHMDEKLUUN MOXHO Ke 3aMeHUTb ero BXoAslei B KOMMMEKT NOCTaBKU MNacTUKOBOW
CHATb KOMNUMAaTOPHYI runb3dy 3oHAoB CXS-OP-SP, CXS-OP-FP un rmnbL3on, 4TO6bI 3alUTUTE  30HA  OT  MeXaHWYecKkux
CXS-OP-BP ¢ pykoaTku. 3TO NO3BOAUT NONyYUTb JAOCTyn K nospexaeHun. ina nposeaeHns npoueayp No OYMCTKE MOryT
YyBCTBUTESbHBIM YacTsiM 30HAA. ncnonb3oBaThCA cnupTocodepxawmne u AesnHduuupyowmne

BELLECTBA, NOCKOMNbKY KUCMOTbI, WEno4n u apyrue pactBopuTtenu
CNoco6HbI MOBPeAnUTb 30HAbI.

BAXHAA UHOOPMALNA!

[onoBka 30HAa, koTopasi B OGbIYHOM COCTOSIHMM 3alyuiuieHa KonnumaTopHol runb3oi, HE CITEOYET pesuHduuuposate XUOKUMU
CPEACTBAMMW. lMpu oTCyTCTBUM OAPYrUX BapuaHTOB HYXXHO cobniopaTb cneaylowuii nopsaaok 4encTBUiA:

FepMeTUYHO 3aKkpbiTb NULEBY MOBEPXHOCTb OTKPbITOrO HakKOHEYHMKa BOAOHENPOHWLUAeMblM mMaTepuanom, Hanpumep,
Knevikon neHtol TESA, nocne 4yero onycTuTb 30HA FONOBKOM BHW3, Kpenko yaepxuBas B pykax. CneayetT MOMHWUTb, 4TO

AaHHas npouepypa He faeT abconTHOW rapaHTUM NpeaoTBpalleHUs NoBpexaeHui!

Crystal Photonics Gmbl 1+ Albert-Einstcin-StraBe 16 « D-12489 Berlin * N'epmanus * TenedoH: +49 30 34669300 « dakc +49 30 34669299 « On.
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B cooTBeTcTBMM C pekomeHAauusiMu Mo O4YMCTKe criefyeT MPOCTepuUnM3oBaTb TOMbKO KonnumartopHyk runb3y. OO YCTAHOBKU
KONMMUMATOPHOW TWNb3bl OBPATHO HA 30H[ EFO CNEOYET MOMHOCTLIO BbICYLWWNTL, YOAMNWB BCHO BIIAMY! PekomeHayetcs
MCMoNb30BaTb HECKOMbKO pasHblX KOMAMMATOPHbIX [UAb3, YTOObl WMMeTb BO3MOXHOCTb MOMb30BaTbCA CUCTEMOW BO BpeMs
cTepununsauum KoONIMMaToOpHOWN MMMb3bl.

7.3 O4yuncTKka NanapocCKONUYECKUX 30HAOB CXS-OP-LP-(O, 45, 90)

Jlanapackonuyeckue 30HAbI UMEIKOT XKECTKUIA KOPMyC, MOMHOCTbIO 3aKpbiBaOLMiA rONoBKy. M03TOMY UX MOXHO:
= [IpoTupaTb 0GbIYHBIMU AE3MHPULMPYIOLWUMU CpEACTBAMU

= [orpyxaTb BAE3UHPULUPYIOLNE XUAKOCTUA MO PYKOATKY

BHumaHue: He gonyckaeTca norpyxaTb B XXMAKOCTU 3aAHKOK 4acTb 30HAA C COEAMHUTENLHON My(@TON - 3TO MOXET NoBpeauTb 30HA!
Mepen ncnonb3oBaHNEM CTEPUNU3OBaHHbIE Nanapockonuyeckme 30HAbI HEO6XOAMMO MONHOCTbLIO BbICYLUUTb.

74 3amMeHa KOﬂﬂMMaTOpHOﬁ r’Mnb3bl

Ecnm oTaenbHO He OroBopeHo B 3aka3e Ha MOKYMKY, BCe 30HAbI YAanuTb yCTAHOBNEHHYIO KONNMMATOPHYIO TMMb3y C FONOBKN

CXS-OP-SP (npsmoit 3oHA HiSens) u rubkne 3oHabl CXS-OP-FP
FlexProbe* nocraensoTcs co ctaHgapTHeIM 40 konnumaTtopom
(FWHM), koTopbllii onTuManbHO nogxoAuT ANs AUarHOCTUKMW
paka rpyan. O6Ga Buga 30HAOB A[alT  AONOMHUTENbHYIO
BO3MOXHOCTb W3MEHEHWS TeOMeTpPUYEecKOro yrna nageHus B
AvanasoHe oT 10* A0 120° ANS yBeNUYEHUS YyBCTBUTENbHOCTH
no BepTUKanbHOW OCUM C MNOMOLbI  AOMNOMNHUTENbHbIX
KONNMMMaTOpPHbIX rmnb3. Pa6orta c HEeCKONbKUMM

30HAa, akKypaTHO PacKkpyTUB €ro NPOTWUB YacOBOW CTPEnKU.

. OTKpblTasi ronoBka 30HAA KpalHe 4yBCTBUTENbHA K
MeXaHU4YeCKUMm BO34ENCTBUSAM. Ero Heobxoaumo
HeMeANeHHO 3aWuTUTb, HaKpbiB APYro KonnMMmaTopHOW
rMNb3oW MMM BXOASLWMM B COCTaB MOCTaBKM MNaCTUKOBBIM
KONMa4ykoM (3alMTHOW rMNb30W).

. HoBylo KONAMMATOPHYIO T[UAb3Y WNU MAACTUKOBYHO
3aWUTHYIO TUNb3y credyeT 3akpyuyumBaTb OCTOPOXHO U

KONMNMMMaToOpHbIMM  runb3amu  obecneumBaeT cregyowme
HageXHo 3aTsHyTb ©e3 UCnonb3oBaHWs cneuuanbHblX
npeumyLiecTsa:
5 . MHCTPYMEHTOB. Hy>XHO OblTb BHUMATENbHBLIM MPU ABUXEHUN
03MOXHOCTb TLATENbHON OYUCTKM HaKOHEYHMKa BOOMb OCH HAKOHEUHMKA 30HAA, AKKYPaTHO yAAnss unu
S0HAa OT CUNBHOTO 3arpAsHeHus . . ycTaHaBnunBasi KONNMMaTOPHbIE TUIb3bl.
. CTepunusauusi NCNoNb30BaHHOW KONNMMMaTOPHOM .
FUAL3bI . Yto6bl obecneunTb CcTepunibHOCTb paboTbl HOBOWA
. ViaMeHeHne yrna nageHus Ans noBbILEeHNs KONNUMaTOpPHOW runb3sbl, cnegyet paboTaTtb B
YyBCTBUTENLHOCTH B BEPTUKANBHOM HanpasheH!n COOTBETCTBYIOLNX U CTEPUNIbHBIX YCIOBUSAX, WCMONb3ys

nepyaTku. HoBas konnumaTtopHas runb3a JonxHa 6biTb
nofHocTbio cyxum. [lonaBwas Bnara MOXET CepbesHo
nospeaunTb npubop!

HeobxoanMmo BbINONHUTL crnepyolmne 4eicTBUS:

BHumaHue: 3ameHa KOﬂﬂI/IMaTOpHOI?I rmnb3bl - 37O Npouenypa, Tpe6ylou.|aﬂ AKKYypaTHOCTHU. HeBepHoe €e BbINOoJIHEHNEe MOXeT
npuBeCTN K NOBPEXAEHUD KOMMOHEHTOB AEeTeKTopa U K YXyALEeHNI N3MEePUTESIbHbBIX XapakTepucTmnk npm60pa.

BHumaHue: B xoge dyHKUMOHaNbHbIX NpoBepoK (pa3gen 8.3) BaXHO UCMNONb30BaTh CTAHAAPTHYIO KONMMMATOPHYIO T1Nb3y, BXOASALWMA
B COCTaB MOCTaBKW Balleli cMCTeMbI. Vicnonb3oBaHne APYrMxX/CTOPOHHUX KONMUMATOPHbIX TMNb3 HE NO3BOMUT MNOMYYUTb [LOCTOBEPHbIE
pesynbTaThbl.

7.5 MEPE3APALKA AKKYMYINTATOPA

MpaeunbHas nepesapsigka BCTPOEHHOro akkymynstopa obecneymsaeT NPOAOMKUTENbHBIA CPOK cnyx6bl 1 6esoTkasHoe

PyHKLUMOHUPOBaHUE. BeTpoeHHas pyHKLUUS yNpaBneHUs pexXumMoM anekTponutaHus (cM. pasgen 4.2) noMoxeT B 3TOM Nonb3oBaTensm
1 obnerunt npouecc obcnyxunsaHua nsgenvs.

BHumaHune: CneuyeT NAPUMEHATb TONbKO OpUTrMHanbHble UCTOYHUKNU NUTAHUA, BXoAdALlMEe B KOMMNEKT NOCTaBKW. Vcnonb3oBaHne
npoYvunx yCTpOVICTB MOXeT NpUBECTU K NOBpPeXAEHU0 6noka ynpasneHuna n aHHynnpoBaHuo rapaHval!

BHumaHue: B koMmnnekT noctaBku BXoguT 6MOK NMUTAHUS «LLUMPOKOMOMOCHOrO» TUNa ¢ BXOAHbIM HanpsixeHuem ot 80 oo 264 B
nepemMeHHoro Toka, 47/65 lu. MNMogknto4vaTb €ro K ceTM NOCTOSAHHOIO TOKa 3anpelieHo!

npaBunbHO coeAuHUTb 6nok ynpaeneHns CXS-SG04 c
Cumeon nycTton Gatapew, MOSIBUBLUMACS Ha AWUCTAee mnocre YPaBHUTENbHBIM COSANHEHNEM B ONEpannoHHoN.
BKMIOYEHUss UNM BO BpeMms paboTbl, ykasbiBaeT Ha HU3KWI

YypOBEHb 3apsifa akkymynsitopa.

PekomeHayeTcs HauMHaTb UMK nepe3apsagku akkymynsitopa
cpasy Xe nocrne ucrnonb3oBaHusa npubopa npu npoBefeHUn
onepauuu, camoe no3gHee - Yepe3 [eHb MOCMe Hee.
BblkntoyeHHbIi  6nok  ynpaBneHusa  CXS-SG04 cnepyet
pasMmecTuTb B 6e30MacHOM MecTe onepaLMOoHHON unu 3a ee
npegenamu.

[anbHelwan paspsaka akkymynatopa OygeT conpoBoXxAaTbCs
3BYKOBbIM MpeaynpexaeHneM v BudyanbHbIM CUrHanom, nocre
Yero npovsoinaeT aBTOMaTMyeckoe BbIKMYEHWE cUCTEMbI. Bo
Bcex NofobHbIX cnyyasx Tpebyetcss HemeaneHHas nepesapsgka
akkymynsatopa. Ecnm 3to npoucxoauT BO Bpems onepauuu,
npoAoNXuTb paboTy MOXHO, MPOCTO NoAaB nNUTaHWe Ha Gnok
ynpaBneHus W nepe3anycTuB CUCTEMY MyTeM BKMIOYEHUS U
BbIKIIOYEHUSI FNaBHOroO BblkntovyaTens. MNepea aTum Heo6xoAUMoO

Crystal Photonics GmbH « Albert-Kinstein-StraBc 16 « D-12489 Berlin « F'epmaHus  TenedoH: +49 30 34669300 « dakc +49 30 34669299 « On. nouta:
service@crystal-photonics.com « Inip: crv'stal-photonics.com
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MNpouect nepesapAAKY aKKYMYAATOPa JaHumaeT oT 3 A0 10 WCNONLIDBAHHWA CHCTEMBLI HE HAHECET BPEAA IKKYMYAATORY
yacos. EBOnee  AMTENbHOE BPEMA  3BpAOKN  MAK unn 600Ky ynpasaeHun.
NOAKMOYEHMA MCTOMHMKAE MNUTAHMA K cetM  Ges

. BHUManWe: MHOroKpaTHIA NOAKaA paspAgka amymvnnropa e nonpep,mb yerol ‘Cnep.ve'r abii{nma'rh GNOK ynpae.  YNPaBAEHHA nACA i
o ,ucnomsosama » Aepiare €ro-4 BLHUNICUERHOM, COCTOALMY BQ apemd.sapnguu, nOfpa ece: BOH,qb-I o'rooenuueuu Pei eu.qyercu!

rloc'rmuuo Aepmarh 5110« ynpas.llel-ma ﬂo.qIMIOlIeHHbIM H ocuoar oMYy unoul-lm(y NUTAHWA, Aare uorp,a on He HCNONLIYeTTA

b W i rasmar « n -~ N e - - =

7.6 NEPBOHAMANBHLIA 3ANYCK CUCTEMDI

MamepuTenpHan cucTema ¢ ramma-soHgom Crystal Probe:

automatic GyHKUMOHKPYET TONMLKO B KAYECTEE EAMHOTD GAOKa 5. Hawmamb kHonky System Check (Flposepka
ModTonmy BaKHO MOMHWTH, STO PYSHON 30HA, HeoGMGAWMG COCTORHWA CUCTeMbt): HA 33aaHeH nawenm
noAcoearHKTL # BAOKY YNPaBAEHHA AC Hauana paboru. O6 ANA 3aMycKa NpoUeaypLl CAMOLHArHOCTUKH,

KOMROHEHTA MOFYT paGOTaTS TOABKO BMecTe. 6. BuibpaTth wenaemulif ayanocurHan ua Tpex

1. B nepeylo ovepese HywHO yBeauTbcA 6 TOM, MTC BO3MONHLIX (MK nepesectw npubop B
rAABHLIA BLIKAIOYATEAL HA 3aAHeR manean BAoK BeclyMHBIE peum), Hamap KHonky Sound
YNP3BASHMA HAXOAKTCA B noAcHeHnu Off (Bein.). (Beyx) Ha 3agueli nawenm  Gnowa

2. Nepes Tem KAk nepesecTd  BuiHAOMaTeNs 8 ynpasneHun:

nonosmenue On (Bkn.), HeoSxomumo noacoeauHuT: e 3pyku: undposkie CUrHanbl (38yK cueTinKa) ©

pytmoii sora 6noxy ynpasnenun. T pasauuHoif yacToToid mogynauii. C NOMoLLkI0

. Briumaime: Ha- Bokosod CYOpOHe pasbaMa 30HAA m.:.e . nepexmiovatenn Pitch (War) wa nepeawedt

:;:s::::la:ﬂ ::Ig Aoamur;p:lérsumm:: mgmasme;rof:un MBHENM MOMHO  BuifpaTL  YEW  PATHLIX
4,610 YnpaBaZHUA B, -BEgXHEM NONONEHHNES AVANAI0HS ADHHSIX CUrHA/0.

' I'Iocne.u.uuﬁ : Sblﬁpauauﬁ"“.'f“ B

3. Brmoumtt GROK ynpasneHuA CXS—SG% B npoue
NocNenoBsTRALHOR MHULMAAMBALMK (3aHMMaowe
npubn. 15 cexyHp) Ha gumcnnee orobpas
Hassanue xomnanuy Crystal Photonics w aorotun
HOHTAKTHLIMU  AaHHbIMKM. ECAM x  yCTpORCTBY -t 3“?“""95""3‘ C"""aﬂoa-f
NOAKAKYEH KAKM HEBEPHO NOAKAIOYEH NYYHON, 30 7
Ha pgucnaeid Gyaer ewBegeHo coobuenve sNO )
probexs (Het 3oHAa) M &No nuclidex» (Het Rykanga).

MpoBecTM  YHKUMOHAABHYIO  NPOBEPHY,
BH/MOMAA TECTHpPOBaHWE PYYHOrO 30HAA C
NOMOLLLID MCTOMHWKA pagMoRyKAWaa, ©
4. Ecom  waolpamenne  DaIPAKEHHON ﬁaTaPe'l: COOTEETCTBMM ¢ Mpoueaypol, onucaruoli B
[__i] coobuenn of  owwubke, onoseweHKA paspene 7.7. 3To HeobX0AMMO CARAATE Nepen
ayAHOCHIHAaAE OTCYTCTBYIOT — CHCTEME TOTOBA K HOAI'OTOBHOﬁ rlal.lHEHTa K Onepal.l,"“ ‘-l'l'o&hl

l'\‘.r[-] pabote, !
obecneuuts Oe3onacHpie W HAOEMHLIE
YCNOBMA XWUPYPMMECHOro BMOWATeNLCTEa B

ONepaunoHHoik.
7.7 DYHKUMOHANLHAA NPOBEPKA

Ana nposepxu paBotocnocoSHOCTH cHCTEMBY unagukatopel  (ayguocurian, uwdpoooir  HK-gucnneds)
Probe-gutomatic . Tpe6yeTca TecTOBbIN WCTOMHMK €O Wam BOMKHL NIMEHATLCA N0 Mepe NEPEMELLEHUA 30HA3, NPH
- TOueuHbIF MCTOuHUK ®™Tc (B3 MM, aKTUBHOCTL < 500 KBK). 3TOM  CMTHAN  AOMKEH  GbiTh  MUHUMAALHLIM €
N EchM TecT NpomROAMTCA B OREPALMOHHON, MDMHMO Ta PacNOADKEHHEM UCTOMHMKA nog yraom 407 K sxoaHomy
- NpoBeCTM Bro € NALMEHTOM, KOTOpomMYy y#e BBdnn OTEepCTHIO AeTexTopa. B 33eMCHMOCTH OT MHTEHCMBHOCTH
paauodapmaLiesTHIeCHMii npenapar. UAAYHEHMA BMANAI0H WBMEPEHWA HYMHO peryaMpoBath
Noche ewkaloveHMa GAoKA yYNPaBAeHMA M 3aBEpWeHmA nocpeacTeom  NepekAiodarend  auanasowa  [Pitch] ka
aBTOMaTMYECKON NpouenypH MRWLMAAMSAUMM (npubn. (1S nepeaxsid naHeAn. AYAMOCHIHAA (MEAOAWMIO) MOWHO
ceKyHa) cuctema foToBa K pabore. exBpaTh C nomowso xHONKK [Sound], pacnoaoienHol Ha
HayaTh Nposepry BLIXOAHLIX AaHHBIX, [L0A 9TOTD HO 3apnedl naseau Gnoka ynpaenenna. Hakowew, caepyer
nepemewtaTt PYYHOR 30HG Ha pasHme PACCTOAHWA | OF APOBEPHTL DETYAATOP TPOMKOCTH (PACNONOHEHHBYA Ha

MCTOYHMKE  paguaumu.  HawoweuHux 30HZa  (npremuoe nepeamei NaHe M),

OTBEPCTHE 30HAR AR M3AYYeHWA) aonweH BbiTb HanpasheH
APAMO H3 MCTOYHMK pPaAMauMH, PasavuHbie CHrHANbHbE

7.8 M3MEPEHMA C NOMOLLIbID CUCTEMbBI C FTAMMA-30H710M CRVSTAL PROBE-AUTOMATIC

Nocne yenewHoN GyHKUMOHANBHOMK NPOBEPKM CHCTEM], FOTORa K PALMOKYKAMLOD  (Hanpumep, «cTopoesuier  Aumboyansi).
ONPeASACHWIO  NOKANLHLIX  NOBLIWEHUH  KOHLEHTPA(MM Yro6b onpeaemits oBAaCTL ¢ MakcumansHol HoMLEHTpaUMel
PAAMOHYKAMAA B TEne NauMeHTa, 30HG MenaTeNbHe NOMECTHTL PAIMORYRAUKOB, HEOOXOAMMO NEPEMEINAT 30HQ NAPAAREALHO
NCM KOMHLIA NOKPOB NEpPen XMPYPrUYECKUM BMEW ", NOBEPXHOCTY KOXM K NpeanoAaraemoli aBaactu,

ytobsl onpepeants NPUOAMINTEALHOR  ROACHEHNE LR
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QBGA3CTY NOBLIWEHHOH KOHUSHTPALMK, Haxopaudech Ooade
rayGoKo, nerue oSHapymnTb py4HuIM criocobom, Nocae nep

XMpYPrWecHoro  Haapeaa  momHo  npomseectd  Gonde
TWATEABHEIR DCMOTP BHYTPW pa3pe3a. Mpu 9T0M 30HA, AOMHEH
nepemewaTech € GOALIOR OCTOPOMHOCTLIO, YTOOL! NPUeMHge
otBepcTMe He SN0 HanpaBeneHo HaNPAMYIO K OCHOBHOMY MECTy
8808 A0 UGSKAHUE NOABACHHA NOKHLIX CUIHANOB, |
AyAMOTHIHAAD, WBMEHAIDWWeCA NPONCPUMOHANEHO
MHTEHCMEHOCTH M3AydeHus, 0OLeCneunBaloT CBORSPeMEHHY
uphopMaLMio O TEKYIEH KOMUEHTPAUMM PROHOHYRAWADS.
FpoMKDCTe  BByKA  MOMeT Oubite  npK Heoﬁmp:nmorm

7.9 BbIKNIOYEHUE CUCTEMbBI

NpH BLIKAIMEHHKM HIMEDUTEALHOM CHCTEML HEOGXOZHMO
BHINODAHATE CABAYIDWHE AW

1. Bowmounts Gnok ynpaenenwa C(XS-SG04, Hawae Ha
BLIKAICMATESL  BABKTPONMTAHWR., Yepes HecKonbko
CERYHA NOCAE TOID, KBK NOFACHET OMCILARH, HANPAKEHe

nuTaHuA GygeT oTwioveHo.
I 2. OrcoeauHuTh PYYHOR JOHA, OT GACKA YRPABAEHKA,
. 3. NoAcoeaNHUTD YCTPOACTEO K CATH NKTAHUA M HAYaTL

3apRXKATL ANKYMYARTOP BAOKa YNpasAeHus.

7.10 HHTEPGEACH! NEPELAYM CUTHANA

BAOK ynpapaermna CXS-5G04 Ha SaHHbIA MOMEHT NOAACPRWUEART
ABa THNa WHTEphehcon;

1. AMancroBeiit CHrHaN: aHAAOrOBLYEA BLIXOAHOR CHIHAA MO
et M3MepeH nocpeacTeom uHTEpdelica NOLKAICNEHUA
BNC. 8 cnyyvae noaknodeHua ocumanorpada momuo Gy
BLIBECTH HA 3KPaH OAMHOMHLIE WMAYALCE! JakHuill curHan
obecneynsaeT BOIMOMHOCTE HaMepeHMR 3HepreTuuec
CNeKIpa OGHAPYIMEHHDIX CNEKTPOMETPOM PagHoHYRAWZOB
[MBHMMANLHOTO KAACCA TORHOCTH)

7.11 OEBPABOTHA BbIXOAHOIO CUTHANA

. AHanorosuii  BLIXOA NOSBONRET COXPAHATE  MIMEPERHHLINA
SHEPreTHUECKH AManasoH oORIPYHEHHOTO W3ayHEeHmA,
Bce BpixOgHBIE  ASHHbIE MOxHO obpalatuieame Ha [IK,
nepioasan UX  NoCpRAaLTeOM USB. HenoabsosaBue
NPeOOCTABAAEMONS OTAGALHO NPOrpammHoro  ofecneyepua
aVisual Counts obecneumpaer yaoSHyw ofpafoTky U Bbl
DAHHLIX  Ha aKpan. JnuTenvHotTe AaHnol  npo Pbl
ONpeASAARTCA S3PAHEE M MOMET ObtTh TOMHO paccyMTala nofne
onepaumi. Bce AaMHele 0 nauueHTR, cuMHTMrpadMA W
DEACTEMR XUPYPra MoryT BEITe NORHOCTEID AOKYMEHTHPOBaHE M
oueHeHe! nozgHes G1aroAapa NPorPaMMHOMY oGecneveniio
HawK KOMRABKCHLIE METOAE W BHAAWTWHECKOE Rparpammboe
pfecnedeHne MOryT oTo6paaTh aaHHLIe 06 UHTEHCWBHOCTK
B UMbpoBOM Brae Ha SUCARE, Tak M B BHAS MUCTOIPaEMMEL Ha
mounTope MK, Tale BOIMOKHO COXpaneHue BLex MamepeHnh 1
AaHNBIX O NaumenTe. Mporpamma evisual Counts nocrapan
OTAENEHO.

CHODPEKTHPOBAHA & CODTBRTCTEMH C aKycThveckalt cpenoli &
onepauMorHol. ECAM  M3MEHEHMA WHTEHCUMBHOCTM  eap3
JaMETHB  [CAMLINOM  BBLICOK3A WAW CIMWKOM  HW3KAR
WHTEHCMBHOCTL), MOMHD €  AGTKOCTLIO  OTPErYAMPOBaTL
YYBCTOMTEALHOCTL npubopa ¢ nomowsio nepekmodateneii
Axanaaoka pitch [war) wa nepegpedi nanemm.

B cmmae camuniom Gosbuwioll  $OHOBOH  WHTEHCMBHOCTM
pexkoMerayetca paGoTats B pervime doHOBOR KOMNEHCAUNW B
COOTHETCTBMM € Pa3fenom 4.2, utoft! yryrumnTs pacnosHasaHue
CUrKana.

OuMCTMTL M/MAM NpoAS3MHUUMpOBaTL PyHOW J0HA.
ECAM HOAMWMMITOPHYIO runbay HeoGXOOMMO CHATH €
PYUHOTO 30HAA ANA OUMCTKH WAN ARSMHGERUMM, Npw
ITOM  DEKOMEHAYETCR HEMEAMGHHO 3aMEHWTL ee
BXOZALWEH B COCTZB NOCTABKM 3aWMTHON NAACTMKOBON
rMAL30# {X5-OP-SP, CXS-OP-FP u CXS-OP-BP) uaw apyrof
HOANUMATORHOMN rMAb30iA,

Jlanapockonuueckre 30HaE HeobXOAUMO LTEPHAH30BATL
MeTOAOM HHBKOTEMNEPATYPHOH Nasmel.

1

KMurepdeitc  USB; USB-untepdeilc  obecnedwpaer
BOAMOMHOCTE fNepefayd uwdposoi mrdopmauun c soHaa
Ha MK, f[1AR HCNONE3OBAHMA SARKON QYHRLMA HEOBXOAWMO
YCTAHOBUTL HAKHEBHTCKOR NpOrpammioe obecnevenue Visual
Count KomnaHuW Crystal Photonics (aemo-pepcua:
http:/{crystal-photonics.com/glb/d|/VisualCount_
3.21_DEMO.exe).

Crystal Photonics GmbH « Albert-Einstein-Strafie 16+ D-I248|9 Berllin * Cepmanns « Tenedon: +49 30 34669300 + daxe H49 30 34669299 « 3x.

novura: servicegderystal-photo
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Gooayskusarive, 6230MaCHOCTL U MHCTPYMEHTANLHBIE TIPUBEPKN

8.1 OECAYMBAHME

Ans Ge3pnacHoi SKCNNYATaUMW CHCTEMD! He TPeGYaTCA ParyNAPHOR 0GCAYKHBAHIE HAK YXOR 33 Heli. PEKOMEHAYETCR TONBKO

&XeHea2/LHO NPOTHPATL GA0K YNPABNGHHA. L )
Brumanwve: NpasunbHan W NOCTORHHAR NEPR3APAAKA BCTPOCHHBIX auuymvnaroposﬁnoua ynpaaaeuun oﬁecnequsae‘r Ao:l'oaequomu
6e30THasHOCTL pabioTsl npuﬁopa I Y. _4;_;5 .

I'Iocramemaa n:me urnnbunn CHCTeMaC ramma-s M£ i Prabe-automab'c He'r TENHY
p¥ cHAOM ﬂV-'Fta peﬁye'r

t"_ Ny \'_’q

.&TL‘_ T i, RO AR TN .
HTAKTH OTEETCTBEHHBIX 33 nﬁmwunaal-me mnerrma cm’p\rﬂ.H‘ums uomnaunu npusep.erbl Hmue -] xaprotma AaHH‘hD( uamroau‘rem

8.2 COOTBETCTBME TEXHUYECKUM HOPIMAM

M3mepuTenbHan cMcTeM3 C ramma-30Haom Crystal Probe- ommaren;cnoﬁ npuemmucepm(sbuuupwm B COOTRETCTBMM €
outomatic paspaboTaHa, CNOHCTPYMPOBAHA W BBINOAHEMS | B HopMamy EL ANA MeRHUMHCHOrO OLUCPYAOBIHUA.

COOTBETCIBMK € COMBIMM  NOCASAHMMM  TEXHHWECK ?"TIWO e ST R

paspaboTHaMK M HOPMATHBHBIMM anramn. Kampwih npubpp l P RYETRHORCpIY ‘_@uu
NPOXOAMT CTPOMD PArABMEHTUPOBAHHYIO MPOUEAYPY NPOBEPKA b

BrUmaHwe: Nipubop cheayeT MCNOAL3OBATL B cDOTaerc:rauu c Mecmbmn npep.nucauu
W HHCTPYMEHTOB ANA U3MEPeHHA HIAYYEHA.

8.3 DYHKLUMOHANDLHAA NPOBEPKA

MeponpuaTtia no obiecneueHHI0 BLICOKOTO KAYBCTBA BRAIOMAID,
8 cebrR peryaApHbie  NPoOBEpKK  VHHUMOHANBLHO!

HCNOMLIYEeMBbIX  M3MepUTE BHBIX  CuCTeM. faa  3TO
MEeAMUHHCKHE HOpME B EBpOne MpeanmcbIBaOT NPOBOAM

SNEAHRBHYIO NpDBEPHY Mo0LIX cUCTEM PAAWDACTHYECKD
MCCAepOBaHMA, 4TOGH NOQASPMMEATE DOMHHLIA YPOBEH
KavecTea. fpH eeaHeBHOM KCNDAL30BaHNH NprEopa AaHHA
NpoBepKa AOMKHA TAKWe NPOBOOMTLCA HA EMEAHEBHO
OCHOBE, MPH HCNCALZOB3HUN OAVH pas B Hepenio Heobxogum, Puc. 9
@KEHEAGNLHAA NPOBEPKA., JIIR  NPOBEASHMA  AANHHO! NPOABUIaTL HAKOHEUHMK CTaHAAPTHOrC 3OMAR BrayGb
bYHKUMOHANLHOI NPOBEPKM NAMEPUTENLHAA CUCTEMA € raMMA- ACpKATANA TECTOROMD WCTOMHHKA € PasMelleHHbIM &
I0HAOM OCHAWEHA HPENARHWEM ANR TECTOBOMO MCTOWHMHA, HEM UCTOUHMHOM M3AYYEHHA, NOHA HIKOHEUHHMK He
yTobe ee MOMHO OblA0 WMCNOAB3OBATE €O mwpmuuh ROCTMIHET MOBRPXHOCTH TECTOBOM MCTOMHMKa, Obpasey
TECTOBBIMH MCTOUHKMKaMK 25 mm [Prc. 9). ¥ 30HG ADMKHL BbiTb 3adMHCHPOBAHE! OTHOCHTEALHOD
-~ Npoeepka $yHKUNOHAALHOCTH NPOBOANTCA CABAYIOWMM ApYr apyra:
. obpazom: g
1. Cmoudapmubie 3ords) CXS-0P-5P, CXS-OP-FP u OXS-OP-WP
Cnepyer ybeanTucn, YTO CTAHABPTHLIA KOAAMMATOP,
EXDAALME B KOMIAEKT NOCTABKK CHCTEMDI (YRB3aH B
cepTudmHaTe cncrembl — cm. CepaucHyio
ACKYMEHTAUMIO B TPAHCNOPTHOM XOHTeiHEpE) : 5
NPaBMNLHO NOACCEOMHEH K 30RAY. CTaHAAPTHLIA 30HA Puc. 10
oObMHO MMeeT auameTp @ = 15 MM ANA MCNONLIOEIHUA JaTem HamaTs KHONKy Test (Tect) Ha 3agHed nanemm
¢ ™™ Tc nyraom oBaopa 8 40°. 3aTem NOMECTUTL Gnoka ynpaenayua S504, YTo6bi 3anycTyuTh Npoee pxy
'rectoablﬁ WCTOUHHUK UBTYaHMS [TOUCUHLIH MCTOYHUK DYHKLUMOHANLHOCTH [KHONKY HeoDXOaMMO YASPHMEaTD
¥to, papuoakteHoCTL 20.,.500 KBHK akT. 0,5...13,5 HawaTol Gonee 1 cenynppil). BAOK ABTOMATHYECHM
muKu) MapKUPoBKOM BHMI B AePHATAL W JAKPYTHTDL swbeper ” Co B KayecTee PaavOHYHAKAR, 33A3CT BPEMA
KpbruKy [Puc. 9): AR TecTHRoBaHMA — 100 cexyHg 1 HauHeT a6paTHLIA

OTHET Ha gucnaes {cm. Prc. 11).

Koraa oBpaThslil OTCHET 3aBePIMTCA, CUCTEMHBIA
NPOUSCCOP BLIMMCANT W BLBeAeT Ha DKPaH CPEgHIoID
MHTEHCHBHOCLTS — KOAHMECTBO LMKAOB B cenyHay [u/c).
VcpeaHaHHaA WHTEHCHBHOCTL SYART BLIBRARHA HA SKPAH
NpHBANSHTENLHO B TeyeHne 30 CeRyHA,

Crystal Pholonics GmbH « Albert-Einstein-Strale 16 » D-12489 Berjn » Pepumanng « Tenedon: +49 30 34669300 « Gaxc +49 30 34669299 » 3n.
movTa: servicefperystal-pholodics.com ¢ hityp:#erystal-photonics.com
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OT0 3HayeHMe [OJKHO ObiTb 3anNncaHO HemocpefCcTBEHHO
B rpady «u/c» B npuBedeHHoW pJanee Tabnuue (cm.
pasgen 11.1) wnu nepepaHo B nporpammy Excel gns
npoBeEeHNs aBTOMaTUYECKUX BblYNCIEHNIA.

KomnaHus Crystal Photonics pekomeHayeT Bcem nokynatensm
ncnonb3oBaTb crneunanbHo paspaboTaHHbli dain Microsoft
Excel® ¢ aBTOMaTU4YeCKMMWU BbIYUCAEHUAMU WU  YyAOOHbLIM
npeacTaBneHneM BENUYUH.

PaccuntaHHoe 3HauveHue (u/c)/(MBK) 4yBCTBUTENBHOCTU
oTpaxaeT HOMUHamNbHY BENWYUHY, KOTopasi ykasblBaeTcs
B CUCTEMHOM cepTudukaTte nNpPOM3BOAUTENS U MOXeET
HaxoauTbCcs B AuanasoHe oT 12 000 pgo 25 000
(y/c)/((MBk) wnu ot 450 po 950 (u/c)/(mkKwn)
cooTBeTCcTBEHHO. Ecnu ata BenuuuHa oTnmyaetcs 6Gonee
yem Ha 5%, cnegyeT cBA3aTbCA C pacnpocTpaHuTenem unu
npoussoautenem Crystal Photonics GmbH Hanpsimyio,
4TO6bLI NPEAOTBPaTUTL OTKa3 YCTPOWCTBA.

2. Jlanapockonu4ecuue 30HObI CXS-OP-LP-**
BelnonHuTL npoueaypy cormacHo nepBomy MyHKTy. Ons
Texywan aKTMBHOCTH ucnonb3yeMmoro nanapocKonuyecknx 30HO0B B KayecTBe
NCTOYHUKA U3NYyYEHUA MOXEeT OblTb BblYMCNEHA ncxoada ms JOMONHUTENBHOrO akceccyapa [OCTYMHbI crneluanbHble
HayanbHOM aKTUBHOCTU MCMOMb3YEMOro WUCTOMHMKA U BUONIMEHEHHbIE nepxatenu ans NCTOUYHNKOB

TekyLiero BpEMeHU c noOMOLY b0 rpadmyeckom
3aBucumoctu B pasgene 11.2. Cnegyetr 3anucaTb 3TO
3HayeHne B rpady «AKTMBHOCTbL A MCMNOMb3yeMoro
nctoyHmka B KBk». [Ons  BbIYUCIEHUS WHTEHCUBHOCTU

nanyveHusa. |-|03VIL|,VIOHVIpOBaHVIe 30HAa U  WUCTOYHUKa
OTHOCMTENnbHO  Apyr  Apyra  AOJIXHO npoBOAUTbLCA
aHanormyHblM o6pasom.

30HO 0ns onpedeneHusa bema-u3snyyeHus CXS-OP-BP
BbinonHnTb npoueaypy cornacHo nepsomy nyHKTy. [Ans
30HOOB 66Ta-VI3J'IyHeHVIﬂ B KayecTBe [OOMNOJIHUTENbHOIO

(npuBefeHHon Kk BenuunHe 1 MBK) HYXHO YMHOXWUTb
3HayeHne B rpade «u/c» Ha 1000 W pasgennTb Ha
pacCUYMTaHHYIO aKTUBHOCTb A.

Ecnn TpebyeTcA Takxe npoBepka Ha XONOCTOM Xoay,
cnegyeT  NoBTOpPUTb  TeCcT  dYHKUMOHanmbHocTM  6e3

akceccyapa [OCTYMHbl cCheuuanbHble BUAOW3MEHEHHble
aepxatenu Ans UCTOYHMKOB U3NyyeHus (Hanpumep, Sr-

90). Mo3numoHupoBaHune 30HAa " MNCTOYHMKA
TECTOBOrO  WCTOYHMKA  W3nyyeHuss (ypanueB ero Ha

OTHOCMTENbHO  Apyr  Apyra  AOJIKHO npoBOAUTLCA
[0CTaTO4YHOe pacCTOsiHWEe Ha ANUTENbHbIA CPOK), 4TOObI

aHanorn4yHbIM obpasom.
M3MepuTb (POHOBYIO WHTEHCUMBHOCTb ((poHOBbLIE NUKM Ge3

MCTOYHMKA ramMa-uanyvyeHus)
BHumaHue: Pe3ynbTaTtbl eXeAHEeBHbIX UK exeHeaenbHblX NPOBEPOK PYHKLMOHANBHOCTM cneayeT 3anncbiBaTb U COXPaHSTb BiXXypHane

(cm. pasgen 11.1) unu BynomsHyToMm Bblilwe davine Excel*!

8.4 MeTponornyeckan nposepka « MTC» MameputeNbHOW cMCTEMbl C raMMa-3oHAOM (TonbKo ana aPAH,

Bxoaawmux s coctas EC)

M3meputenbHas cuctema ¢ ramma-soHgom Crystal Probe- - MTC moXeT npoBOAUTLCA TOMbKO MPOM3BOAUTENEM WU
automatic aBnseTcs 06beKTOM MeTpOSIorM4yeckoro KBanuuLUMpoBaHHbLIM pacnpocTpaHuTenem, obnagawoumm
KOHTpOnNA B COOTBETCTBUMU Cc rocygapcTtBeHHbIMMN HeO6X0,D.VIMbIM O60py,U,OBaHI/IEM N 3HAHUAMN.

npeanucaHvamMu u Hopmamu EC no ucnonb3oBaHuio U Ons 6onee noapoGHON MHMOPMaLUM CrnegyeT CBA3ATbCA C

pa60Te MeANUUHCKUX W TexXHUYeCKux anGOpOB ana MECTHbIM PacnpoCTPaHUTENeM.

onpegeneHus nanydvyexusa. B FepmaHun nogobHas npoBepka
Ha3biBaeTcss «MTC», n ee Heob6xoauMo NpoBOoAUTbL pa3 B ABa
ropa.

Crvstal I’holoiiics Gmbl | Albcri-Einstein-SlraBc 16 « D -12489 Berlin * 'epmanus « Tenedon: +49 30 34669300 « dakc +49 30 34669299 « On.
noyta: servicc' cryslal-photonics.com - hlip: cr>stal-photonics.com
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9.1

MpoBepkn, HENONaaKM N OTBETCTBEHHPCTL!

MPOBEPKA CUCTEMbI

C MOMOLLbI0 CUCTEMHOW MpPOBEPKM MOXHO B nwboe Bpems
npotectMpoBaTb Haubonee BaxHble XapakTepucTukum npubopa.
[aHHasa npoBepka aKkTUBMPYETCA HaxaTuem KHonku System
Check (MMpoBepka cocTosiHMA cUCTEMbl) Ha 3ajHel
MpoBeneHve namepexnii 6yaetT HemeANeHHO NpepBaHo.

naHenu.

I'IpoaepKa CUCTEMbl NPOXOAUT B HECKONbKO 3TanoB:
|/|HI/ILWIaJ'II/I3aLWIFI - [AaHHble 006 MHTEHCMBHOCTM Ha HECKONbKO
MUHYT 3aMeHWT coobLieHWe Ha Aucrniee O Hadyane npoBepku
iiStart of check».

ABTomaTuyeckun OyaeT NpoOBEAEHO TecTUpoBaHWe Menoanii
ayamocurHanoB  (3Byka);  3ajaHHble  3apaHee  3HauvyeHus
MHTEHCMBHOCTM MponagyT c AUCnnes, Ha Hero GyayT BbiBeAEHbI
BepHble 3HayeHus. B TeyeHue npumepHo 4 cekyHa OyayT
npourpaHel ogHa 3a Apyroin Bce Tpu menoguu. [Mocne aToro
3BYK 6yaeT cHoBa AeaKTUBUPOBaAH.

TecTupoBaHue BpesnieHu obpasya cocTaBuT 10 c.
ABTOMaTu4yecknm ByayT npoBedeHbl uamepeHus B TedeHune 10 c;
BCE U3MepeHUusi B pesynbTate ByayT oTobpaxeHbl Ha Aucnnee B

Count

OKHe Rate Window (OkHo oTcuyeTta). Bo Bpems
- B obnactu PaanoHyKnMaHOro cnmeona GyayT n3MepeHwuii GygeT oToBpaxaTbes 3HaueHne «Op.
nocneaposatenLHo nokasabl BCE PaanoHyknuAkL! "3 » [ins TecTMpOBaHUS «XONOCTOro» pexuma OoHOBasi MOACBETKA
6ubnuotekn cuctembl (I - 125, ™ - 201, Tc - 9971, | - 131,

SllkeV, Co - 57, In -
(Bce))

111, Am - 241, Sr - 90, none (HeT), all
B obnactu 3Haka 3oHAa O6yayT nokasaHbl BCe BO3MOXHble
30HAbl (y, 3, CdTe, wireless (6ecnpoBogHoii), no probe (30HA
oTtcyTcTByeT)!).

Bo6nactu Count Rate Display (Ckopocms omc4yema) 6ynyt
nokKasaHbl 3aJaHHble 3apaHee 3Ha4YeHua Ond npoBepKn BCeEX
undbp
(11111,22222,33333,44444,55555,66666,77777,88888,99999).

3HayeHune 99999 byneT muratb He AUCNNEEe HECKOMbKO CEKYHA.

avcnnes 6yaeT ABaxAbl OTKIOYEHA.

Mpubop OGydeT nNepuvoaMYECKUM  MEpexoanTb B PEXUM

«3ByKOBOro onoBelweHns o6 ownbke» BTeueHMe 3 CEeKyHA.

6ynyT
HanpsaxXeHuqa

HaKOHeL[, I'IpOFpaMMOI7I npoeepeHbl BCe OCHOBHblIE

BHYTpEHHME nokasaTtenun cuctembl. Ecnm  Bce

3Ha4YeHUa HaxogAaTcAa B AONYCTUMBLIX AManas3oHax, Ha aucnnee

« B obnactu cumBona nuTaHus OyayT nocnefoBaTenbHO
nossutca coobujeHne o6 okoHyaHuu nposepku «End of Check».
rokasaHbl BCE BO3MOXHblE COCTOSIHUSI akKyMynsiTopa 30HAO0B: . N .
Mocne aToro cuctema nepeigeTr B cTaHAapTHbI pabounii
czl

pexum. B cnyyae Hanuuma Henonapok 6yneT BbiBEAEHO
onoBeuleHne o6 owmnbBKe C COOTBETCTBYWOLIMM KOAOM, a Ha
aucnnee otobpasntca coobujeHne 0 HEOBXOAMMOCTU peMOHTa

npubopa «Crystal Photonics should repair the system».

I'Ipvlmeanme: Mokasatenu pa60qero HanpaXxeHua cuctemMmbl NOCTOAHHO NPOBEPAITCA B aBTOMaTtu4eCkoM pexume BO BpeMA paGOTbI.
Jo6bble OTKNOHeHUs oT HOPMbI U HeEnonagkn He3ameannuTenbHO MHONUMPYKOTCA Ha Aucnnee B BUWAe COOTBETCTBYOLWEro COO6LL{6HI/IH. B
uenom mameputenbHaa cuctema c ramMmma-3oHOoOM He Tpe6yeT Oﬁcﬂy)KMBaHVIH.

Crystal I’holoiiics Gmbl | « Albcrt-lvinsicin-StraBc 16 « D -12489 lierlin « Fepmanus » TenedpoH: +49 30 34669300 « dakc +49 30 34669299 « On.
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9.2 HenoAARKM U HEMCIIPABHOCTIA

‘ Npobrema npuquuul-) YCIPAHEHNE HENCNPABHOCTER

y“p"ﬁm", He paGoraer [pucnsed ke , CHETeM BLIKNIDUENI? > BRANUTS CHCTEMY
3aropaerca
P . AKKYMYAATOD paspadeH? = NogcoearHuTL YCTPORCTAO NHMTaHMA

Ecnm 970 He NoMorao, cheayer obpatuiea B Crystal Photonics GmbH

He oTobpamaeTch HHKaKuX . ECAM MHTEHCHBHOCTL HA/IYUEHUA PABHAETCA YO,

prdenTl OTCYTCIBYIOY NPH gin paboTe gucnaeA b oGbMHOM peXtme

aHaveHmnii v aHavermwe = NOADMOATL 08 BpeMA, B TeYEHWE 15 CERYHA NOCAE BI/IOYEHWA CHCTEMA
NPOBOAWT MHHLMARHIAUWID

->@CAK HA SKPaM BL{EOAMTCA cooBuierne ob OTCYTCTEMH NOAKMIDHEHHOMO S0HAA
«No prabax, Hao MO noacoenvHUTL soHal

ECAW 3T0 HE NOMOTAD, caeayeT obpatnisca B Crystal Photonics GmbH

paeHaerca «00DO0s

NpepeidncTwiil seyk, ancnneil ne ¢ NOCTOAHHLIG NpeayNpeKARHIA = OTKAIYMTE ACK YAPABACHUA U HESAMEAAUTENEHO

TOpHT HauaTb ero sapaaxy| He ganyckaerca paGorarte c npubopom Ges NOAKMOYEHKA MCTOYMHUKA
nuTaHmMAl
NocroaHHLYE npogoMKrYENEHBIN * Ownbua ycrpolicraa = ltpawrrb BHUMBHKE, He CTODPAMAETCA AM HA AMCHALE ORHO M3
JBYK coobuLeHmil 06 CWNEKE, NEPEIMEARKHLIX HIKE
P ERROR »  HanpaweHne akkymyn ¢ Pa MAM UENH HDKE HeoBxoaumoro = 3apaguTe akkymyaatopl
" i Orobpamaeman owmbika: E:E?% ECAM 3T0 He NOMDrao, cne,qﬁr ob6parurben B Crystal Photonics GmbH

»  [loaCOBAMHEHHLIH B0KA NOBPAMARH >
OToBpamaeman oliubka: HV JFlaHKYI0 HEUCNPABHOCT MORKET YCTPaHKTL ToALKO Crystal Photonics GmbH

e  HencnpagHocrs 6AoKa
Ovobpakaeman owybia: "'5 AAHHYI0 HEUCNPABHOCTE M ycTpaHuTs Tonsko Crystal Photonics GmbH

» HemcnpaenocTs GaoKa -3 HeoBXOQHMMO NPOBEPHTE ¥ CMEHUTL PEAOXPIHNTENN HA

Orobpanaeman ownbra: 5 2NERTPOHHOR NAATE —~ CAGAYRT CBASATLCA C BAIWMM NOCTaBIWMKOM]
[aHHyi0 HEMENPABHOCTL MOMIBT YETPAHKTL Tonbio Crystal Photonics GmbH

Yacr M"IHDg Hapylwenve

=» NpoBEpHTE Pasbem A0HAR H NpUCOBgMHEHVE Kabenaa k Groky
Npouecca UIMEDEHUA .

YNpaBacHWA
Ecnm 310 He NOMOrAo, et obparurieca B Crystal Photonics GmbH
DOHOBAA MHTEHCUBHOCTL CAMWIKOM | => YA2AMTL COINAOLMI NOMEXH MCTOMHHK MIAYISHHA BEANIHN 30HA3
BLICOHR e 3JarpAsHeHWe HAKOHEMHHKA I0HAA PAANOHYKAMAOM => OYUCTHTE 30HA)]
ECAM BTO HE NOMOTAO, cnqu obparureca B Crystal Photonics GmbH

Otobpasmenne coobuierua ubattery |« Ha 60K ynpaeienna He NogaeTca HANDAMEHNUA G WCTOUHWHA NUTAHUA
aperation» (paGova or akkymynaropa)l > NpoBapHTsL HOMWHARLHOG HanpAxenve (100...220 B nepem. ToKa)

- IE! => NpoeepuTb pasbems! NUTIHMA
‘.h € NPHCORAMHEHHEIM MCTOMHIKOM Ecav 310 He nomorao, cnenyer obpamreca & Crystal Photonics GmbH
NHTAHWA ,
Muraowmi cumeon s AXHYMYNRTOp 3apamae'r|:n — HencnpasHocreid Hetl
*J{- s Ec/AM aKKYMYARTOP NOAHOCTLIO 3apameH (3apramanca >10 4 ) = oTCORANHNTL MCTOMHUK
nUTaHKA oT G/10Ka YNPABABHMA, CYMEBON QOAKEH CMEHUTLEA Ha «Attentlon: Danger of
destroying the batteryls (Brumanste: ONacHOCTL NOBPEMACHUA AKKYMYARTOPa)
JanHyI0 HEHCNPABHOCTL MOMHET YCTPAHHTR TobKo Crystal Photonlcs GmbHI
Heycroiumetie u/wan xpaitne ¢ MobAM30CTH MMBIOTCA MCTOYHWKH CHALHIX BEKTPOMATrHUTHLIX noaedi (Hanpumep, TB-
BLICONHE IHAYEHHUA BHPaH, amlrrpoxupypnlﬂecure npuBopk: Mk MoBurbHLE TenedoHbl)?
WHTEHCHBHOCTH - Y6pars WCTOUHMK NOMeX
s  CuabHble MEXaHWYECKHE TOMMKHY = 33MKCKPOBATE KOANMMATOPHYIO MTHABb3Y SOMKHBIM
ofjpazom!
ECAM 5T0 He NOMOTA0, cheayet 06paThTuca B Crystal Photonics GmbH
NoCTORNHBIE NpaiiHe BEICOKKWE e [lpoBepuTh, He palpA: II-I A NOAHOCTLIO RKYMYSIATOR > SAPAAMTL ero
SHIUCHWA HHTEHCHBHOLTH HesameaMTensHol
Ecnn 310 He NoMOrne, ujﬂ obpaTuTeéa B Crystal Photonlcs GmbH

Crystal Photonics GmbH « Albert-Einstein-Strafic 16 » D-12489 Rerlin » Fepmanua » Tencdou: +49 30 34669300 + daxc +49 30
34669299 » Dn, nogTa scmoe@:rysml-p ics.com » hitp://erystal-photonics.com
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BmelsaTtenbcTBO My BO3JeNCTBME Ha 3MEKTPOHHbIE KOMMNOHEHTHI 6roka ynpaBneHus unu nobor 3oH4 Ana onpegeneHns ramma-

N3Ny4YeHna MoXeT NpuUBECTU K NOBPEXOAEHUNID CUCTEMDbI.

BHuMaHue: B cnyyae HeCcaHKLMOHMPOBAHHOIO CHATMA kopnyca 3oHAa unu 6noka ynpaenenuns CXS-SG04 rapaHTus aHHynupyeTtcs!

9.3 OTBETCTBEHHOCTb MPOM3BOAUTENS

M3meputenoHaas cuctema ¢ ramma-zoHgom Crystal Probe- Ww MoHTax, npucoeanHeHue [ONOMHUTENbHbLIX YCTPOWCTB,
automatic nponsBegeHa B COOTBETCTBUM C HEMELKKUM 3aKOHOM U3MEHEHNA 1 pPEMOHT MpoBOAATCA TOMbKO TeMu nAabMYU,
0 MeauunHckux npubopax (MPG), eBponenckor AMpPeKTUBOWN KOTOpble Oblnu yTBEpXAeHbl npousBoanTenem onsa
93/42/EWG B pepakuyun 2007/47/EWG, npunoxenue I, IV un BbIMOMHEHWS AaHHbIX paborT.

VIl.  Cuctema KOHTpons KayectBa cepTuduumposaHa B ®  XapakTepucTukm SMEKTPUUECKUX  CeTeil noMmeLyeHns
cootsetctBMM ¢ ISO  13485/2007 w I1SO  9001/2008. COOTBETCTBYIT  HEOBXOAWMbIM  TpeGOBaHWAM,  [JaHHbIM
Mpoussogutens GepeT Ha cebGa  OTBETCTBEHHOCTb  3a MHCTPYKLUMAM W NPaBOBbIM HOPMaM.

6e3onacHoCTb, HafexHocTb U paboTocnocobHocTb npubopa
TONbKO B Clyyae ecnu:

m Mpubop 3KcnnyaTUpyeTcs B COOTBETCTBUM C AaHHbLIM
PYKOBOACTBOM.

9.4 YTUNU3ALUNSA NMPUBOPA

Mo OKOHYaHWUK cpoKa cayxbbl kKomnaHua Crystal Photonics GmbH n/van napTHepbli-pacnpocTpaHUTeNnn NPUHUMAIOT
ob6opyaoBaHue v akceccyapbl 06paTHO 4NA YTUAM3ALMM B COOTBETAaBUM C IKONOTMYECKUMMU HOPMaMMU.

B 0643aHHOCTM Nosib30BaTeNA BXOAWT TO/IbKO A0CTaBKa npubopa B KOMNaHUIO
Crystal Photonics GmbH.

Crsslai Photonics (jmbi  Albcrt-l-jnstcin-StraBc 16 < D -12489 Berlin » l'epmanus « Tenedpon: +49 30 34669300 « ®dakc +49 30 34669299 « On.
nouyta: serviceflt*crystal-photonics.com « hilp; cr>'stal-photonics.com
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10 TexHuueckne SaMHEIR

10.1 HKnaccUOUKAUMA W CEPTMOUKALIUA CHUCTEMBY

Knacc lla 8 COOTBETCTEMM ¢ AMpexrTBoi 93/42/EEC [2007)
Mpuaoxtetine 1X u § 13 HEMEUKOID 33HONA © MEQMLIMHCKMX

npubopax (2000)

10.2 KPUTEPUM TECTUPOBAHUA, AMPEXTMBDLI U AEHTAPAL

Nogreepwaenue ceprudmrara EC B cOOTBETCTRMM C
npunokeHnanu I, IV v VIT gupextusnl 93/42/EEC (2007}

YA NPOMN3BOAWUTENA: JNIEKTPOMATHUTHOE WBAYUEHME

1 OHPEKTHBGLI H AEKNAPALMA NFOH3BOAUTENA: DREKTPOMAIHHTHOE WISTYUEHHE
2 M3MEPUTENLHAR CUCTEMA € FaMMa-I0HA0M CODTBETCTBYET BCEM SHONDMMYECHHM HOPMAM, NPUEEASHHBIM HIKE.
NoxynaTen: UAK NONL3OBATEAN CUCTEML) AOANHbBI c'uﬁeanmrb paboTy NPy COOTBETCTBYIOWMY KAMMATHUECKIX
YCHOBUAK
3 UenbiTasua HA NPEAMET NOMEX OT MIAYIEHMA CoorteeTcTByeT
4 BY-wasyyenve B cooteetcredm ¢ CISPR 11 Mpynna 1
6 BY-maayuexue B cooteeTcTedu ¢ CISPR 11 Knacc B
S M3nyueHWe rapmOHKK B COOTBETCTBUM ¢ JEC 61000-3-2 Knacc A
AT 8 Hanyverue baukepa B cooreeTcremy ¢ IEC 61000-3-3 HE NPOW3BOAWTCA
WcnbiTaHus Ha Tecrosuiii ypopeHs IEC 60601 Cooreercroyoumii ypoeeHb
NOMEXoYCTORYHEOCTD
PaspRA CTATHYECKOTO 31CKTPUYECTER 46 KB KOHTEXTHWI pasp! +6 KB KOHTaKRTHBIH pazpan
(anexrpocTaTiyeckuii pazpaa) 8 1 8 KB uckposoi pa3pa + 8 #B uckpoBsol paspag
cooTaariTemu ¢ IEC 61000-4-2 T
MIHOBEHHDIE NePRXoaHbIe FNEKTPHUNECKHe| 12 KB Aaa kaBenn nuta %2 «B pAa kabena NUTaHMR
BCNLIWKY B-.COOTBRTCTEMM € 51000-4-4 11 KB pAA BXOAHOMO W %::o,quoro +1 KB AnA exogHoOo W eLxoaHOro Kabena
KaGenn

61000-4-5

BROCKY HANPAEHWA B COOTBETCTBMM ¢ IEC

1 «B HanpAmeHHe
nocneacearteAbHOr ma
12 B cHdazHoe HanpAXeHne

+1 1 HanpAXeHHe NOCKEAOBATEALHOMN
pexRHME
12 kB cHdasHOe HaNpRMEeHWe

MNapeHHA HanpRXEHWA,
KPaTKOBPEMEHHLIE Nepenaabl i
konebanna HANPAMEHMA CETH B

< 5% nageHue HanpAaKeHwuna [»95% < 5% nageHse HanpaseHun (>95% nasuHa
NABMHA HANPAMENHHA) 33 ¥ nepwofda | HanpAmeHna) 3a ¥ nepuoga
40% U (60% nasnHa HaNpAKeHWA) 40% U (60% naBWHa HaNPAMEHNA)

cootserctenn ¢ 1EC 61000-4-11 3a 5 nepwogoo 3a 5 nepwogioe
70% nagesna Hanpawania (0% 70% naaghva Hanpmxauna {50% nasrHa
NABVHA HANPAMEHHR) HanpmKeHuA)
3a 25 nepuoaoce Ja 25 neprogos
< 5% UT (>95% naeunalnanprkenna) | < 5% UT (>95% naenua HanpameHua)
3a 5¢ 3a5c¢

MarHMTHOS DA NPM YaCcToTe ceTh 3 A/m 3 A/m

{50/60 '4) 8 cooteercTeuM ¢ IEC 61000-4-8

Anr ycrpoiicts, HE ABAAIOWMKEA cHCTEMAMK HusHaobacnedeHus:

WenbiraHWa Ha NOMeXOYCTONN MBOCTh TecroBwii yposeHs IEC|60601 CooreetcTeyioumi ypoeeHb

BY-nomexu B pezyakTaTe npoeogumocTyt el 3 Bagd 150 kMy - 80 AT, 3B

cooTeercTamn ¢ JEC 61000-4-6

BY-nomexy 8 pE3YALTATE MIAYNEHWA B 3Bajd 80MIMy-2.5My 3B/m

cooTeetcrenm ¢ [EC 61000-4-6

EcsonacHble paccroRHia 4o BecnpoBoAHbIX CPEACTE INCKTPOCBAIN

besonacHbie PACCTORHMA B 3ADUCHMOCTH OT HACTOTH HINYHEHUA

HomnHaAbHAA 150 Ky - 80 MlMy
MOILHDCTD

80 My - BDO

My B0O MMy —-2,5My

Crystal Photonics GmbH « Albert-Einstein-StraBe 16 « D-12489 B
novra: service@crystal-pho
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McTorpamma B norapidmuueckom maciumabe

3eyx
3 aygnOCHIHaNa, HAMEHAIDWMECA B 3ABHCHMOCTH OT

ANANA3oHOB, ¢ PyHKUMel peryaupoBaKia 36yxa '

Hutepperce cur B
PasHOMepHOe BHXOgHOE HanpRikeHne (BNC)
USB-nopr

Bec
baox ynpaeneHua CXS-5G04:

Fabapure
Bnok ynpaeneHua CXS-5G04 .

{whMpuHa X BLICOTA X AAKHA):

10.4 WCTOYHWMK MATAHKA

He conepawan rasa, He tpebyowan
TEXHNYECKOrO 06 CAYMHBAHHUA CBMHLOBAA
IKKYMYAATOPHIA DaTapen,

Bpemsn paboTe npy MakcHMansHOM sapaas

U3AYYeHWA B d=P*exp0.5*3,5/V1 d=P*exp05*35/E1 d=P*exp0.5*7/El
0.01 012m 0.12m 0.24 m
0.1 0.37m 0.37m 0.74 m
1 1.17m, 117m 234m
10 3.69m 3.69m 7.38m
100 11.67m 11.67m 2334 m
10.3 AwucnAei v BAOK YNIPABNEHMA CXS-SG04
Aucnnei
5 RpynHBIX uwdp Ha MK-aucnaee 120 x 90 mm: CYeT: NOCEKYHAHDINH, /e

MHTEHCUBHOCTH, ¢ BOMOHOCTLIO BuIGOPA 0AHONO U3 Tpex

MakcHmanbHoe 3,5 B; nonHoe conpotUeaeHue = 5 kOm

SP MM X 175 mm x 255 mm

1x12 B/fS Au
>10 4acos NP MAKCUMAALHON Harpyake
»14 4acoB NP CTAHGAPTHON HArpyaKe

JapagKa OCYWECTBARETCH BXDAAIIMM B COCTAR TIOCTA BKW WCTOMHUKOM NUTAHMA, THN: XP-POWER VEP24U524
BxogHbie napamerpol: 80..,.264 B nepem. Toka, 47...650L, 600 MA BoxogHoie napamatpet: 24 B noct. ToKa, 1000 mA

MotpeGAReman MOWHOCTL NIPM MBKCHMBALHON
Harpyzue

Bpema 39pALAKH ANA MIKC, HAMPYIKK

Maxc, noTpebanembii TOK:

Crenexb 3awuTst 6AoKa ynpasaexua CX5-SG04:

Knacc 3awmret vactel ycTpolicTaa oT nopamenrun
BASKTPMUECKUM TOKOM

MpegoXpaHnTENM;

Crystal Photonics GmbH » Albert-Einstein-StraBe 16 + D-12489
34669299 « 3n. noura: service@crystal-ph
C 3
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8-10 vacos

1000 mA

1P20

Tun B

2% 1AT Ha UCTOMHMKE NUTaRKWA/ayAnONaHens, 1x 630 MA
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10.5 3oHabl Ana ONPELENEHUA TAMMA-U3NYYEHUA CXS-OP-SP, CXS-OP-FP n CXS-OP-LP-(0,45,90)

HetekTop Csl: TannuneBbI KpUCTanNN-CUUHTUNNATOP, KPEMHUEBBIN hoToanon

y-9HepreTu4yeckuin gnanasoH 60 k3B ... > 511 kaB

doHoBas yyBcTBUTENBHOCTL (CXS-OP-SP 1 CXS-OP-FP)
HyneBoe oTknoHeHune < 0,3 u/c = 18 c/nnnH ¢ NonHoN BLIGOPKOW MO HykNMAam (3HayeHue «ally);

doHoBas vyBcTBUTENBHOCTL (CXS-OP-LP-(0, 45, 90))
HyrneBoe OTKIMoHeHne < 0,2 u/c = 12 ¢/MuH

Konnumanusa (CXS-OP-SP n CXS-OP-FP)
MaTepuan: BoNnbdpam, TonuwmnHa 60koBol cTeHkn 3,15 mm (Npu cTaH4apTHOW KONNMMMAaTOPHOW rMnb3e), TonwmHa 3agHen
cTeHkn 5 mm, yron o63opa: 40“ nonHas WWpUHa Ha NONyBbICOTE MakCcMmMyma

Konnumauusa (CXS-OP-LP-(0, 45, 90))
MaTtepuan: Bonbpam, TonumHa 60KOBOI CTEHKM 2,25 MM, TONwWMHA 3aaHel cTeHkn 8 mm, yron o63opa: 3aBucuT oT Tvna

30HAa

OnCcKpMMUHMpPOBaHME No 3Heprun (Tabnuua MoxeT OblTb BUAOM3MEHEHA NO 3anpocy 3akasyukal)

PapgvoHyknng HWXHWM aHepr. nopor BepxHuin aHepr. nopor

Am-241 10kB | 70 k3B

B
1-125 20kaB 35 kaB
TI-201 75 kaB 95 kaB

1

1
Tc-99m 100 kaB 180 kaB
In-111 130 k2B 300 kaB
1-131 290 kaB 450 k2B

r
M3T-Hyknnabl 400 k3B 630 kaB
Co-57 (ans TectoB) 90 k3B 1 160 k3B

10.6  3oHA Ons ONPEAENEHNSA BETA-U3NYYEHMS CXS-OP-BP

[deTtexTop KpeMHueBbI (POTOANOA
AnanasoH n3MepeHus y-aHeprum 3 kaB ... <70 kaB
ananasoH usmepeHus (3 aHeprum 100 k3B ... <2M2aB
Onpepensiemble paguoHYKNUAbL: Hanpumep, Sr-90, P-33

Crystal Photonics GmbH « Albert-Einstein-StraBe 16 « D -12489 Berlin * Fepmanus « TenedoH: +49 30 34669300 « dakc +49 30 34669299 « On.
noyta: service@crystal-photoni|cs.com ¢ tiUp: crystal-photonics.com
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11 TMNpunoxeHus P m

111 TABNULUA ANA 3ANUCU PE3YNbTATOB MPOBEPKU ®YHKUUOHANBHOCTHN

CkopocTb oTcuyeTa

OeHb AKTUBHOCTb Mcnonesyem Moanucek:
A bIii 30HA OTobpaxaennoe MpuBeneHHoe k 1 MBk
Ucnonb3yem 3Ha4yeHue nocne (tVecnoOO/A)
oro 3aBepyeHuns 100- (ycTaHoBKa:
WCTOYHMKA B CEeKYHIHOro uyukna >10000(u/c)/MBk)

KBK «Test»

Crystal Photonics GmbH « Albert-Einstcin-StraBe 16 « D -12489 Berlin « M'epmaHus « TenedoH: +49 30 34669300 » dakc +49 30
34669299 - On. nouta: service@crystal-photonics.com ¢ http; crystal-photonics.com
25
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11.2  CnAA PAAMOAKTMBHOCTH > CO (B NOTAPUOMUMECKOM MACLLITAGE)

-

33BMCUMOCTL KTHBHOCTH OT Bpemenn Alt) ans *’Co

10

Aty %

0. 100 200 300 400 500 600 700 800 900 1000 110 1200 1300 1400 1500 1600 1700 1600 1900 2000

Crystal Photonics GmbH * Albent-Einstein-StraBe 16 « D-12489 Berlin + Fepmanna « Tencdou: +49 30 34669300 » Daxc +49 30 34669299 «
3. nowra: servicerderystal-photonics.com * ity erystal-photonics.com
26
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declipse®SPECT Open Surgery
Uncrpyxuss nonbzosarens — [MporpamMmuoe obecnevenue
Ha 6aanke SURGICeye
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declipseeSPECT
Open Surgery
Unerpykuus noavzosarena — [Iporpammuoe obecneuenne
SE 3907-EN 06
Bepcus 6.0
®eppans 13, 2014
CE 0297
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declipse®SPECT Open Surgery
Hucrpykuus nonsiosarens — [porpaMmuoe obecnevcHue

Huctpyxuns nonb3oparens — [porpammuoe ofecneschue
declipse®SPECT Open Surgery

OpurnHanbHbIA TEKCT

OSurgicEye Gmbh (www.surgiceye.com)

Jannas UHcTpykums nonbiosate:s uan ee GpparMeHTH He NOANCSHKAT KONUPOBAHHIO B OOOM
BrAe W 0o0bIMH crocoGamy, a Takke He MOTYT ObIThb nepeBencHsl Ha Apyroii a3sik Ge3s
NpeaBapUTENLHOTO NHCbMeHHOrO paspewenns SurgicEye Gmbh .

MpoussoauTens octasiseT 3a coGoll npaBo BHOCHTL M3MeHEHHs B aaHnyio HHcrpykumio
nons3o8arte/is 6e3 NpeABaPHTENLHOTO YBEAOMICHHA.
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declipse®BSPECT Open Surgery
Nucrpyxuns nonssosarens — [porpammuoe obecriedenne

Coaepxanue
1. OOGmne ceeaenns 3
1.1. Hetann 3
1.2, Kuonks Ha 3xpane 4
1.3. TpenynpeanTenbHble 3HAKH 5
1.4. Oxpannas knasHaTypa 5
1.5. ucnnefi ramma-cyeTYnKa 6
2. Ixcnayarauus 7
2.1.  loxyMeHTHpOBaHIC IpONETyPbl 7
2.2. T(lpouecc paborbl declipseRSPECT Open Surgery 8
2.2.1. Bwibop pabGouero npouecca 8
2.2.2. C6op ganHsIX/O0HapYXeHHE H BU3YANH3ALHR — 3amHCh AAHHBIX 9
2.2.3. Co6op mannsx/o0HapyXeHHEe K JKpan A oToOpakeHHA — Busyanuiauus 10
AAHHBIX
2.2.3.1. HobaBneHue namepeHHnii ynanenus 11
2.24  Otuer o0 onepauuy u 3Kpan 3KCNOPTa AaHHBIX 12
2.3. Tpenonepaunonnoi npouecc OPIKT/KT 14
2.3.1. Bribop npouecca 13
14
2.4. Tlepenoc nanHbIX 15
24.1. Konuposanuio aaunnix ¢ USB 15
2.4.2. Tlonyuenne uzobpaxennii 13 CHCTEME] apXHBalLMKY ¥ Nepeaaun niobpakennl 16
24.3. Orobpaxenne AaHHBIX 18
2.4.4. llporpamma npocMmotpa cpesor (KT) 20
2.5. CoobweHus 0 cucTeMHbIX ommbkax 22
2.5.1.  YcrpoiicTBo cnexennus He HafincHo 22
2.5.2. BmupeoyctpolicTso He HailaeHo 22
2.5.3. TamMMa-30HA HE NOACOCARHEH 23
2.54. TlonyuexHbie AaHHbIE He OLINK COXpaHEnb 23
3. TexuuueckHe XapaKTepHCTHKH 25
3.1. Xapaxtepuctnkn H3obpaxerus 25
4. Cepsucnoe u Texnnvyeckoe obcayxnpanne 27
4.1. [lposepka cuctemn it KanOposka 27
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declipse®SPECT Open Surgery

Unctpykuua nonb3opatens — [IporpaMmuoe obecnesieHne
4.1.1. [posepxa xamepnl 1 Kannbposxa 27
4.1.2. [lposepka HaKOHEUHMKa 3013 H KANHOpOBKa 29
4.1.3. Kanmmbposka 3Hepriu 3oulia 3
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Iporpammuoe o0ecneuenne
1. O6maa undopmannus

1.1 O6uan unopmauns

Ecav uHOe He yKa3aHO, TO BCE €AMHHMULI H3MepeHus oTHocATcA k cucreme CH. Bpems ykaszawo B
dopmare 24 uaca, Eannuub H3MepeHna, HCNONb3YEMbIE B NOALIOBATENLCKOM HHTEpDelice:

Paccrosnuve: Muanumetpot (mm)

PaznoakTHBHOE HITYYEHHE: MHCIO HMNYALCOB B CEKYHAY, (Cps)
H3mepenna: nmMnynsc (He en.HImMepeHna)

Bpema: cexywnan (s)
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.2 KHOMKKM MOHMTOpa

ShutdoM ii System 3axprIBaeT NPU.JOWYTHHE ii BEIKIIOYAET CHCTEMY
(Cuctema "axkphIrus)

@ )

O Home (domoii) $o3Bparniae'r k MeHIO BBIOOpA 331a4

Toggle V'ideo Uecordiiig Bxirodaer/BeIki0O4acT BUICO3AIUCH TEKYIIETO
(BknrouureBuaeo- H300paxeHus: Ka\icpbl

O

3aIUCBh)

TakeScreenshot CoxpaHseT Tekyuiee H300pakeHHEe MOHUTOPA

(CHHUMOK XpaHa) j

InbralT(1>n6:110reka) Orobpaxaed Bce CHUMKH 3KpaHa
Toggle Volume H3me[1€T 3ByK JUHAMUKOB
(Bkn.3ByK)

Image brightness M3MeHsieT SpKOCTh BUICOM300paKCHUS

(SIpxocTh M300paskeHNs)

Excision (Mccedyenne) CoxpansieT Bce MoTy4YeHHbIe U3MEPEHHUs O PaTUOAKTHB.

' I3ITy9YEeHUH MCCEYEHHOU TKaHHU
!

Toggle Zoom Ywuciaudcrue/yMCHBIUCHHIE MacmrTaba  BBIOpaHHOI
(U3menenue  macmitaba obnacru
n300pakeHus)
Rotate (IToBopor) [ToBopoT BuaconzobOpaxeHus na 180®
Toggle Visuali/ation 1lepckiroueHne M/y peXMMaMH HaBHTAallMd 30HIA B
Mode (M3menu it>- cnoco6  ¢opmare 3D (m3003axerne SPECT orobpaxaercs: mon

T o 0Opaxenns) YIJI0OM 3PEHUS 30HMa) U PSKUMOM BHIIEO
Maximize Screen Pacmmpsier BUIeo B MONHBIN 3KpaH A

| (YBenu4uTh
n3o0paxeHune na
MOHHUTOPE)

- Minimi/.e Screen CBopaunBaeT BUAEO B HOPMAIBHBII | pexUM
10<M3! (Ymeusinu Ip

n3obpaxxeHue na
Mllutope)
General software OToOpakaeT CHEAyIONyI0 HHPOPMAIUIO: Ha3BaHUE
Information (O6mra»” KOMIIAHUH, HA3BaHHUE I1O, Bepcus I10, IP anpec

uapopmanus o 110) |
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1.3. MpenynpenurenpHas WHIAKAIUS
CyIecTBYIOT CIeAyIONMUe MpeaynpeIuTeTbHbIe 3HAKH

A [laxmaTHas pasMeTka He orciexkuBaercst  IllaxmaTnas pa3Mmerka HE

I OTCIIC)KMBACTCS BO BpeMs KaTHOPOBKH
KaMephl

A 30H] HE OTCIIC)KHUBACTCS 30HI HE OTCIEXHBAETCS BO BpeMs

MOJY4YCHUS JaHHBIX
A ITanyeHT HE OTCIIEKUBAETCS [TlauueHT HE OTCIIEKUBAETCSI BO BpeM:
MOJY4YCHHSI TaHHBIX

1.4 DxpanHas kiaBuaTypa

YcerpotictBo declipseSPECT  ynpaBnsieTcst mocpecTBOM CEHCOPHOTO AucCIies. Beskuid pas, koraa
HEOOXOAMMO YTO-THOO BBECTH C KJIaBHATYPHI, OHA BBHIBOAMTCS HAa CEHCOPHBIN MUCILIEH.

tajdvid

HaXMuTe Ha MKOHKY €CIH HEOOXOIHMO !

BBIBECTHU KJIABHUATYypy NMOBEPX HNPUITOXKECHHUS. !
1.5 Jlucniei raMMma-cueTUnKa "

,Z[I/ICHJ'ICI\/‘I ramMmma-cuycTyuKa BCCria 0To6pa>1<aeTc;1 HaBCPXy OKpaHa W MOKAa3bIBACT JaHHBIC, CYUTAHHBIC C
ramMmma-3oHJaa.

b «*OCh
. .
K »OH<PS Qoiir'l rdJ Avenecovert over  lant %0
s fl>% 'CFOCKU3 fe (14
NAGQ A* - ih's>r\ hr; 1K', twrn cot.n* Curr«"ntCOl*r>t fOittt

m«x 3276 Tcoom
«V9 /93 1075 CPS
min O CXS40
Ribe
nuriid»
Vi W iBjpf
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Hunyancu 38 nocacanie 10 cex.{oT Goace norannx o Sonee patinx)
MHIINLILHMID WMITYALC

Cpenannid wany.anc 33 10cac. 10 cox.
MAKCHMLINHEIR HuNYINE

TR IIEE 4INCI HUIILCOR

Bubpanieiil 1 amma- 5012

Busfipanssii 1yxnmna

2.¥Ynpasaenne yerpoiicrsom
2.1 lokyMeHTHpOBAHHE NpoUEaYPbS

Jns AOKYMEHTHPORAHHA NPOLERYP, BCE IKPAHLI BHIYANH3AWHH HMEIOT (PYHKUHIO CHHMKA 3Kpana.
ns cuumka sxpaqa Heobxoanmo:
1. Haxars Ha kHonky “Screenshot™

2. Beecty Hazsanue u3oBparkeHHa niy BoIOpaTh GYHKUMIO CTAHAAPTHONO TEKCTa H3 MEHIO.
3. Haxare OK
4. Jina npocmoTpa caenaHHbix pawee wiobpaxenuli naxate BuGnuortexa (Library) n swGpats
uiobpanenue
° - -
o ey ~
s 9 i A
e @ u.waru-uqn
I T T a e
‘e o
o
L]

P

‘ - L1 1

"yt o
o . ALK
° ik § L]
>
Q

|

-]
.
i ik L Ll Y
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2.2 IIpouece paborol declipseSPECT
2.2.1 BuiGop pabouero npouecca

1. TloaoxaaTe NOKa NONHOCTLIO 3arPY3HTCA IKPaH MPHBETCTBHA
2. BuiGpate pabounii npouecc declipseSPECT B 3aBHCHMOCTH OT NpeAONPEASACHHOTO BPOTOKOMNA U

HCMIONLIYEMOro H30TONA.

0 max 0 CoS57
avg O
min 0 CXSSZ40

O

Wricomt to Ivt Surgiclys Dasktep Appllcation
At ke e el ¢ moes At

Calibranon
deckpseSPECT with Crystal Photonics probe and 1-12
QeclipseSPECT with Te-99m (Crystal Photonks Probe)
GechipseSPECT with Te-99m and pre-operative SPECT / CT
GeclipseSPECT with Tc-99m (Laparoscopic Probe)
declipseSPECT with Tc-99m (EuroProbe SOE 311_14)
dedlipseSPECT with Te-99m (EwoProbe SOF 311}
GechpseSPECT with CoS7 (NeoProbe)
dectipseSPECT with Tc-99m (RMD Probe)
decipseSPECT RT (CP 40) |
Shce Viewer '

O
Q

LN

&

sl

Workflow Selection |

0 CPS

3. BeecTd UM NauMeNTa, HCNONb3YR KNABHATYPY MOHHTOPA, WIH BLIGPATL NAUKEHTA H3 CNHCKA

4. HaxaTh KHONKY NIOATBEPHACHHA

max 0

@ Tc99m
avg 0
3 Enter Patient Information
’ Mame
O [t It
Birtvilaiy
(dmem sy - Potlont b4
0 Surprn Humy
o Cage Description
Select Pavient From Database
O -
bt 1
Q tost towt
st test -
-
3 .
: X
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2.2.2 DkpaH cbopa TaHHBIX

1. Hakarp KHONIKY 3aIllliCH ¥ Ha9aTh CKaHHNPOBAHHE
Bo Bpemst ckaHupOBaHHS HEOOXOIMMO YOEIUTHCS, YTO 30HA CKAHUPOBAHHS BBIENSIETCS 3€IEHBIM I[BETOM
(cM. M300pakeHHE CIeBa BHUBY).
Baxno! OpwueHTHpBH TanUeHTa ©W 30HOA JOJDKHBI BCEra HAaXOOUTHCS B TOJNE 3PCHUS Kamephl
MO3UIIMOHUPOBaHHS !
Ecnu opueHTHpBl TanueHTa W/WIK 30HAAa HE BUIHBI KaMepe, BOKPYT H300paKeHHsS BHUAEO TMOSBISAETCS
KpacHas paMka (CM. U300pakeHHE CIIpaBa BHU3Y).

2. IlpuocTaHOBUTH CKaHMpPOBAaHME, HAXKaB Ha KHONKY “may3a’”.
3.

2.2.3 DKpaH BU3yalH3aLHUU

1.YcTaHOBUTh JBE MOPOTOBBIE TPAHUIIBI IepeMellas WHANKATOPHI MOKa BCe IMOJIe UCCIEeNOBaHUs He Oyaer
BUJIHO Kamepe. PaccrossHue ot Onwmxkaimied “ropsdyedl TOYKH 110 JIMHUW BH3yadU3allMd raMMa-30H]a
yKa3aHO CBEpXY CIIpaBa.

2. Haxarp Ha xHomky “Label” mms oroOpakeHWss TPOIEHTa pacHpeleICHHOW aKTHBHOCTH
PEKOHCTPYHUPOBAHHBIX “TOPSYNX TOUKAX’ ¥ PACCTOSHHUE OT “TOpsiued TOUYKH JO KOHYHMKA 30H[A.

max 300 Tc99m
avg 32 51 CPS
min O CXSSz40

O®0000CME

°cC

Patient Input/Selection Acquisition VOI Export

3. BeiOpats pexkum 3D, HakaB COOTBETCTBYIOIIYIO KHOIIKY.
4. Havatp HOBBIH mpolecc cOopa JaHHBIX, HaXKaB Ha KHONKY “New Scan”
5. Tlocme okoHYaHHWs TWpoIllecca BU3yalW3allMd HaXaTh KHOMKY “Export”, 94ToOBI 3KCIOPTHPOBATH

noxydeHHsle nanHbie Ha USB-HaKonmuTenb WiM CETEBOM JUCK.
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nnowans pocKaHypoeaHa. Yem 6 TeM Gonble momaay NPOCKaHHPOBAHO,

Kaxas bire cepa,
T TR e - fre T
@¢ L.L avgis) "7 - G TE! CPS-.|

Py ETLAE o e amn Lo
M "

2.2.3.1 JoGapnenne uamep eHuit yna.m;unJii TKAHH

H3mepenun axTHBHOCTH B YAARCHHOM TKAHH MOTYT cOXpaHaThea yerpolicreoM declipseSPECT n zatem
BKJIIOYATHCA B OTHET 00 OnepaLuy, co30aBaeMblji BO BPeMA NPOBESACHNR POLENYpbl.

1. Bo epems oToGpaxenua skpaHa CGopa Jannsix wiu Buayannsauuu, HaxaTs kHonky “Excicion”.

2, T[loABMTCA RMHANOrOBOE OKHO, YKaibiBajoulee, HTO S0HA HYXKHO ACPIKATE KAK MOXKHO Ommke K
obpasuy.

3. Taiimep HauHeT OOPATHHIA OTCUET U 3ATIHIET MAKC. H CPERH. 3HAUCHUA.

4. Yepea HECKONBKO MHHYT AHANOTOBOS OKHO HCUE3HET.

5. Yrto6sl 206aBHTS HOBbIE HIMEpPEHHA, HYDKHO NOBTOPHTS wiary 1-5.

6. BO3MOXHO, CKOPPEKTHPOBATH MONMYHUEHHBIC W3MepeHHK. JIng 3Toro Heobxoaumo ABOMHBIM

wenuxom BuiGpaTs ‘Id’ HOMEp HyXKHOTO HIMEPEHHS B NOBTOPHTD H3Meperue (KYPCOp MOABHTCK
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HAa TYHKTE, KOTOPHI HYXXHO HW3MEHHTH). Bpems ucceueHuWs He HW3MEHHUTCS, HO IOJYYCHHEIC
CpelHee ¥ MaKCHUMalbHOE 3HaUCHUS OYIyT OOHOBJICHBHI.
7. Haxate kHOnKy “OK”, 4T0OBI 3aKpBITH JUAIOTOBOE OKHO 0e3 100aBICHUS M3MEPEHUS.

| wax 20

2.2.4 Otuer 00 omepanuu H 3KpaH dKCIMOPTA JaHHBIX

VYerpoiictBo declipseSPECT  aBTOMaTWueckd cO3JaeT OTYET, BKIIOYAIOIIMA CO3MaHHBIC BO BpEMs
olepanuy CHUMKH, BKJ'todas H3MepeHHs aK-TUBHOCTM B HCCEYEHHOM TKaHHU, TaK)XK€ CHHUMKHM DJKpaHa,
CO3JaHHbIE Bpy4HYO. 1 SKCIopTa OT4eTa A1 CBOEH JOKyMEHTaluH HeoOXO0IUMO:

1. Haxats xHONKY “Refresh” mis otoOpakenus crnivicka Bcex noctynHbix USB-HakomuTenei.

2. BriOparh HaKOTUTENh M HAXATh KHOMKY “S5aye”’(COXpaHUTBh).

3. /Jna [roBOro ckaHMpOBaHHs HaxaTh KHOMKY “New Scan”.

4. Jlns mpoBeAcHUS CKaHWPOBAHHUS HA JPYroM IalMeHTe HaxkaTh KHOMKY “New Patient”.

max O I Tc99t
avg O O CPS
0O min O CXSSZ40
P)ea»r plug the SurgkEye USB Stick to the cart and click Refresh button until tHe free space on
O the USB stick is shown. Then click Save In order to save the results on the USB ttick.
A<-gi)Ktior 1?C11 (XAK» 10 V4,76 ; D\
* 155 GB free
O A<qiiiMi'»" »><omluiiT/d) 10. ts.os
Save
New Scan
yA i New Patient

Visualization Export
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2.3 JoonepaunuoHnbiii nporecc Busyanuzanuu SPECT/CT

2.3.1Be16op mpomecca

HOHO)KI[aTb TMOKa 3KpaH MPUBCTCTBUSA MOJHOCTBIO 3arpy3uTCsA
Bri6pats noonepaunonusiii npouecc SPECT/CT (Preoperative SPECT/CT workflow),
1

max O }Tcoor
avg O O CPS
min O dxSSZ40

Weclcom* to thf SurgicEy* Desktop Application

Please select the workflow to work with:
declipseSPECT with 1-125
declipseSPECT with Tc-99m
declipseSPECT with Tc-99m and pre-operative SPECT / CT

Pre-operative SPECT / CT visuaiization

S ® 0 0O0C

Welcome

2.4 UMTIopT MaHHBIX

24.1 Tlonyuenue uzobpaxenuit ¢ USB Hakonmutens
1. BeiOpaTh manky, coaepxauiyro nzobpaxenuss DICOM.
2. Haxarp “Ilouck nzobpaxenuii” (“Search images”)

0 max 0 Tcggm
iivg 0 0 CPS

0 min 0 CXSSZ40

o G

"o-

(0} DirOMspftr rtparl

o DICOM sp«.! ct fwt 2

(0]

eoe
III y-.»rh hw jM fttf mi-inoiy

Import Images Pakrlll k>piASeiecton

3. BriOpaTh u300pakeHHs JUIS UMIIOPTa
4. Haxare “HUmnopt nzobpaxkenui” (“Import images”)
2.42 Tlonyuenue u3zobpa/keHHH U3 paboueld ctanuuu PACS
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Korga cucrema declipseSPECT nogkmioueHa K ceTH OOJBHUIIBI, CTAHOBUTCS BO3MOXKHBIM IOJIyu€HHE
nzo0paxenuit DICOM wu3 paboueit craniuu (ceteBoro kommbtorepa) PACS. J[ns HacTpOWKH CHCTEMBI
clenyeT OOpaTUThCS K TEXHHUECKONH HHCTpyKUuHu, IyHKT 12 HacTpoiika mociemoBaTeNbHOTO MOpTa
YIpaBICHHUS.
1. OTmpaBuTh HOOTEpalHOHHEIC CHUMKU manueHTa B popmare DICOM ot cereBoro KommproTepa B
cucremy declipseSPECT, BbIOpaB cepBep C 3aJaHHOW KOH(PUTYpaIuen.
2. Tlocrme Havama mepemadyd M300paKCHUH MOSBUTCS THAIOTOBOE OKHO, MOMOXKIATh MOKAa HE OyAyT
Mepeanbl Bce U300paxeHus u HaxaTh «OK».
3. Jnga mpocMoTpa MOTYyYEHHBIX H300pakeHHi 0OpaTUThCA K MyHKTY 2.3.4.

max 0 Tc99m
dvg 0 CPS
o min 0 CXSSZ40
MMconm to th* SutgicEy* Dvthtop Application
O Mmu; aHc<t the woik low to wwk with;
O detlpseSPCa willl M25
eeclpsebPfcCl wini 1c-99m
O W-si
L]
I 171 *C1IK 141« THOIM» iy mm*em*
v Mtuwommm
O L ViifUHMMAi
LW e ANTE /B
o 1t mmat o
b.
Welcome
metaWfi s e L -
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243 OrtobpaxxeHue JaHHBIX

BribpaTs ums nmanueHnra

2. HaxaTp KHOIIKY IIOATBEPKIACHUS

max O Tc99T
® avg O (0] CPS
0O min O CXSSZ40
Enter Patient Information
Nent
laj

Birthdau

(dd.mm.yyyv)

®)

Surgton

O Cast Description

©Md:'>MM

001 - 1

Select Patient From Database

tesi test

teit iesx

Patient Input/Selection Acquisition

Hannsie 3arpyxkatorcs aEmomarudecku, W oToOpaxkaeTcs OmHUOKa PETUCTPAIlUU, 3CICHBIA IIBET
o3Havaer, 4ro ommubka mgomyctuma. Haxarts kHomky “CT” mmsa oroOpawxenwus/ckpoitus CT-
n3obpakenusi. Haxarp kHomky ‘“NM” mis ortoOpaxkenus/ckpbiTus SPECT-nzo0paxeHus.
Otobpaxxenune CT Takke MOXHO BbIOpaTh U3 BBINAJAIOLIET0 MEHIO.

"ax o Tc99T
avg O O CPS
min O CXSSZ40

O@OOOO °Q

q-* Patient Input/Selection Preop. Overlay

Hactpouts nABe NOPOTrOBbIE TpaHUIlB, IepeMelnias HHAMKATOPHl 1O TeX TIop, IIOKa IoJie
CKaHHPOBaHUS He OyIeT B IMOJie BUANMOCTH KaMmephl. Takke MOKHO HCITONB30BaTh KHOMKY “Auto
set” - OHa aBTOMAaTUMYECKM HacTpauBaeT moporosble TIpaHuipl AaHHelX SPECT Ha pa3sHbIx
YPOBHSIX: YeM HIKC YPOBEHB, TEM YHIIC OTOOpaXKCHHE JaHHBIX.

Haxare Ha kHOmky “Label” mus oTroOpaxeHHs HpOICHTAa paclpeeieHHOW aKTUBHOCTU B
PEKOHCTPYUPOBAHHBIX “TOPSYUX TOUKAX’ M PACCTOSHUE OT “Tropsyedl TOYKHW 10 KOHYMKA 30HA.
Paccrosinue ot Onmxkaiinieil “ropsdeil TOYKW” N0 JIMHUM BU3YyalU3allMM TaMMa-30HJa yKa3aHO

CBEpXY CIpaBa.
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max 1328 ycOOT

® avg 1121 1310 CPS
o) ' min 720  CXSSZ40
0] iDistance: 1612 mmilc. A
O I3 «\‘0_4 7} w r O r ! ! ,
N Trans AC
O Immf | -4
©
" Patient Input/Selection
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2.4.4, [TpocMoTp 110 cpelam
|. Buibepute pexsM NpocMoTPa No cpe3am

© msx 0 <o87
vy O 0 CPS
O win ¢ NEOPVL
'--: ’mnjwumu‘um
A Calwrytion
T ourtowetPECT wah Crvma Pratonees probe and 1128
17 AachOROSPECT with -9 (Crysta Photones Prode)
) RcigeaSPECT weth Y- 99 40d pre-countive SPECT | CT
aclipwtPECT wilh Te-90m (Lipwroscpk Probe)
J aclipanSPECT witn 50-99m (EwoPsabe SOF 31)_14}
.) ORNpSPECT with 30 9% {FurcPvoie SOE 211
SAISPLCT With Cob? (MecProbe)
SASR SATCT alth To- 99 §RMO (Rbe)
3 GwisaSPECT AT (0P 40)
3 Shw Vewsr
3 {
Woriflow Selection .
r
2. Haitaute wiolpaxkeHnn
3. UMnopTupyiite niobpaxenns
o "‘": Cob?
wy 0 CPS
O min 0 NEOPVY
oy M N,
i Name 300
-0 o W
D ‘a. Briaer
m Rt B
) CaONtIon LI ey S
* DEKOM SHCT O ~ badl 7. T ., TR
b SSENTO Asdey - - " Fvemes 104
post — e
3 o - :
Ho -]
3 o, RepharaPpT
1
- L]
g; LU N ‘“”M

oot In ages Fotent gt Seimctan
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i
5. ButGepute npaBHIBHLIE AAHHBIE O HAUMEHTE W3 CHCKA
- .
max 0
& avgi 0 | ":zl | o leps
+ ’ r o
Qé'l - e am - mi . J R B e
o Anier Patientinforratian
'3 ?:m ]
Potemi B A%
e 1]
D St Nirvep 4,
0 Exve Dvcriplimen ¥
$cioet Poteat 1tom Datsbate
& e ) ™ W eI 21 €1 " B
ROKICT {426 €13t 1
) m&:‘n N S
] 8
Y,
% 1
{EB b 4 | T
', ? )
5 B metimwm | Rt ] SOV s 2
6. Moarsepaure
, @ Bribepute mmau cpesa
Q o 0 Cos7 ,_....;. eps BriGepure
avg i
O minio | NEOPVL OpROIMKeHHe
s - HIIH
O : ) NepeuCTHRARNS
Q
Bribepure
e HacTpoiKy
o tomorpaduu CT
© ’@I Hanennre
C D unTencusHocTs NM
v i@‘ Bxmouerue u
= BEIKNIOYCHHE
%) pexunma CT u
NM
E
JIBIKEHUE 10 TEXYIIeMy Cpesy
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2.5 CoolmeHnsa 0 CHCTEMHBIX OIIHOKAX
TIpx perynapuoM Henoabsosanuu declipseSPECT), cheteMa MosieT BEIRABATD CIEAYIOLIMG,OUMGKH.

2.5.1 Yerpoitcrbo cnexennn we Halineno (Tracking Device not Found)

OnuxcaHue: YCTPOHCTBO CNGKEHHMA HENpaBHAbHO MOACOEAMHEHO K KOMMbLIOTEpHOMY Onoxy WM
NoABMAACH OMOKA B COCANHEHHH.

Pemenne:

1. VYGenutbca, uto Kalenb MpaBMWILHO NMOLCOGAHWHEH K YCTPOMCTBY C/HEXCHHA H HET BHAHMBIX
nospexkaeruii. Ecnu ser, ceasaThes ¢ cepBUCHBIM MpeacraBuTenes SurgicEye.

2. TMonpoGopaTs NepesanmycTHTL CHCTEMY. ECAM He MOMOTraer, OBA3ATHCH C  CEPBACHEIM

npeacraeuTenem SurgicEye.

252 BuzeoycrpoiicTeo ne naijizeno

OnucaHne: BHNEOKaMEpa HENPABHIBHO NOACOBAMHEHA K KOMNBIOTEPHOMY Gnoxy Wiy ROABHAACh

i Y ownbka B COSAHHEHNH.
Pewenne: :
. V6emnrthes, uTo Kabesib C TIEHOM HE|WMBST BHAMMEIX nospexcieHuit. Ecnu we momoraer,
CBA38TLCA ¢ CEPBUCHBIM MpeAcTaBuTeneM SurgicEye.
2. Tlonpo6oeath mepesanmycTHTs cucTeMy. ECnH He TNOMOraeT, CBA3aThCA C  CEPBUCHEIM
npeactasuteneM SurgicEye.
253 TI'amMMa-30H/ He HOACOCIHHEN
ONKCAHNE; TAMMA-30HT HEMPABRASHO NOACOCAMEEH K KOMINbIOTEpHOMY 60Ky Wi noABURach omuOKa B
COGAHHEHHUA.
Petuetine:
1. IlposephTh BRIIOHEH M rAMMa-30HA.
2, Y6eautbes, uro xabenn npanm'muo NOACOSAMHEH K TraMMa-30HAY, MW HET BHIHMBIX
nospexaenuii. Eenu uer, ceaaarnca'c cepeHCHLIM NpeAcTanuTeneM SurgicEye.
N 3. TlonpoGoBaTh NEPE3ANYCTHTL CHCTEMY M GROK raMma-3oHia. ECITH He TOMOTaeT, CBA3ATLCA ©
N CepBUCHBIM npepcrapuTencM SurgicBye.

254 TlonyueHuble AaHHbIE He GLLIM coXpaHennl

|
Onucaune: [Tonb3oBaTens NbITAETCR 3aMyCTUTR TNpotiecc OTOGpaKeHHa DA APYroro NaUMeHTa WM
BLIKITIOUACT CHCTEMY, HE COXpaHHB cobpaHHble AanHbe Ha USB-HakonHTenb.

Pemenue:
Beranure USB-uakonurens e USB —nopr, flepeiiTs K akpaHy OKCNOPT W HAXATL «Savey.
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3. Texunueckne cnennPUKaALUK

3.1 Cuneunduxaunn niodpaxenns

Cuctema declipseSPECT BHeapseT MOAY/Ib NOBTOPAIOWEHCR PEKOHCTPYKUWH W300pakeHHa AN
co3nanua 3D-n3obpaxennii(mzobpaxenus SPECT) w3 undopmaumn agepHoro cueTunka 1 HHGopMaunm

O €Iro NONONCHHA.

Xapakrepucrnka Cneunduxanns
YacToTa 3aMcpos 20 Hz
Bpemsa pexoHcTpyKunH 30-90s

Pazmep anemcHTa obvemHoro wioOpamenun
(BoKcena)

SMMXSMMX 5 MM

Mut. NpocTpaHCTBEHHOE paspeLieHHe

SMM X SMMX 5 MM

Makc. Obbem peKoncTpyKuHH

S0cmx50cMx 50 cMm

. Hurepdieiic nepenoca Jannbix

Uepes $padwxy/ Ethernet/ WLAN

XPaHeHne NaHHBIX

n3o6paxkenun DICOM, otuer PDF,
cHuUMKH kpaHa JPEG
H JononHuTensHoe AVI suneo
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4. Cepnucnan u TexHMYeCKAas NOAKEPKKA

4.1 TIponepkra paGoTnl KaMeph! i kaaudpopka
Tpoueaypy npoRepxu cHeTeMbl HEOOXOAMMO | NPOBOAKTS MEPEA WCMONb3OBAHMEM CHCTEMS! JUIH
nonyvenna nioBpakenuit, Tonsko kanubGpoBaHHan cHCTeMa MOXET PEKOHCTPYWPOBaTh M3OOpaeHus
RPaBUNBHO M OTOBPAXKATL PE3YALTAT, COOTHOCHIIHHCA C OTOBPKAEMEIM BUISO.

4.1.1 ITposepka paGoTsl KaMepbl B KAAKOpoOBKRA
1. BeraBuTe cepBUCHLLf USB kmou
Baxno! Ecnu Bm 3a6bum BeTaBuTh cepBucHilit USB kitou ao Havana pa6ote! cHeTeMsl, To Bbl
HEe YBHAKTE npouecc KaanGpoBku. Jina 3TOro HYKHO Mepesarpy3uTh CHUCOK NPOLECCOB, HAKAD
KHonKy «Homepy,
2. BuGpars npouecc «Calibration»

@ :
. o e )
. AR Jre— w - N a,....'.\........-t.a-:--n.aa...nl‘
O emmmeawnis | il
@ N Wmﬁ?ﬂ [0S TP ¥ .a.'*... berrrd e Var Mm;»ql.!;adh.mi
g bmwmmwwm}a N R
Q. peomatesecr/Crvmmton | L s
- ! ' ‘ :
@

%‘. ) T T ot P
¥ Y N T T
. :.' . ' - amy -
4

{ Wekome: * nv e

'g-..- -t

3. TlomectuTb xa.uuﬁpa-mp KAMEpPBbl B NONIE 3PSHHA BHACOKAMEpbl W YOENMTHCA, 4TO CUCTEMA
cne;keHKa onpenenser KanubparTop (T.e. BOKPYT BUASOH300pameRNA HET KPACHOH pPaMKH),

4, declipseSPECT apToMaruteckn onpepenser kanubpatop. 3enenbie KpecTHKH oToOpaxarorcs
CBEpPXY B yrax maxmarHoi aocki. TouryOkle KpecTHKH NMOKAa3RBAIOT TOMHOCTh KAanHOpoBKH
xamepnl, Koraa cHerema oTkaniGpopaHay rofySble KpeCTHKH COBMANAIOT € SeNeHBIMH.

5. Oxowko omuGoK NOKA3LIBAET OHOKY KANUGPOBKY B exuameperus “TIukcens” M OlEHHRAETCS
cnemyoum obpazom:

OwnbKa B MUKCEnsX 3HavieHue
“Oumbka <5 nudeneity, e

-t .‘

. ; "-,-'f b
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412 Jipoeepka HAKOHEWHHKA 30HAQ H ero KATHOpoBKa

1. BoraBnTt xoMuMK 30HA2 B KanuGpaTOp W BLIPOBHATH Ceprl B OmHolt mnockoctw. Baok
KOOPAMHATHEIX ZAHHBIX Kanubparopa oToGpaxaeTcs cBepXy BUALOHI0OpaeHus.

2, BCTaBUTH raMMa-30HA B KATHGPATOP.
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3. B oxouwke oTobpakaioTca OWUOKH KATPOPOBKH OTHOCHTENbHO MO3HUKMH H YrRa, Pe3yAbTarsi

OUCHHBAIOTCA CREAYIOLUM 0GpasoM:

Quinfika NONOKEHHR

'y
a

Yrnosas olnHbKa
| OmneE <]

4. JHna nposeieHH:A XanHOPOBKH HaXkaTh KHONKY “Calibrate”
@) T e . magi0 < [TF waem - | -
e 0 3 i 1:‘_-1 L | _a'vgno " | i\‘_: ' D CPZS_,,!
1k n A 1 z . A *

R RPN SN
A on- 1. ; iProbeCalbisiin, 5t |- Prohe Mogel Cafbeation -+ B
- I
5. Haxars xHonky Print qna coxpanenns pe3ynbTaTos XANRGPOBKH B NAMKS MPHIIOMKEHHUA.
b TR oy e T gL e FLyTam

-

] g r—h w

e

Ao

= - —uw‘r,’.q‘ﬂ
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4,1.3 KaanGposra snepriau 3omga

PaBounii npouecc xanuGpoBkH 30Hna obecrneuysaer uHTepdeiic ANA KANHGPOBKH OKHA 3HEPUM NS

HECKONBKHNX HYKINHIOE.

1. TNoakaiounTe raMMa-30HA X YCTPOHCTBY.
2. Berifeprre HyKNH ANA KOTOPOTO Bbl XOTHTE YCT2HOBHTH OKHO SHEPrUM.
uwm.mw -‘--a‘-a-u.-.—-ka-.: & Ry - g e p
. :.maxpgd
avg 117 .
l-rllnI 27
:
L
b
R
\ (I
i'
T ) K
TS
» ot \. .
St
.- .
»?- IR '4.....5: ..:--- "“- Eli-:!gggk‘-" ¥ -‘“— ¢ - ;.'; 1
3. Tlomecryre 30HA NEpen panMOEKTHBHBIM|UCTOTHHKOM TECTa
4, Tlepexmounte mexay “CPS Mode” u
|
|
(O
5.

THCTOrpaAMMEIL. Bbl MOKeTe OMHCTHTD €
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Haxmure xuonky “Mode” urobpl yau.:rrb €MHHYHBIE COOBITHA 3Heprin., OHY MOKAIAHBI OKHE

BaxcarneM “Clear histogram.”




max 34 Tc99m

avg 17 No Data CPS

o) min 2 CXSSZ40

IUilioniKlid*
O To@m W
O iw In 111

CoS7

O lowvw) S6
O Highwin 97 — +

1n99« SO - o+
© Bs o> - +
© Rang»(niv) SOO - +

OttsekmV) UM - +
Control!
CPS Mode

Ueai Hiuo(ram

® i1

Probe Selection Energy Calibration Camera Calibration

6. Jns 3onma Kpucrtamn DOTOHHKC: yCTaHOBUTE BOJIBTAX AHAIOTO-IH(POBOro Mpeodpa3oBaTels.
Beibepute 1, 2 mwaum 5 BonbT. bonbmuii BOJIBTaX MO3BOJSET OMNPEAETSATh COOBITHUS BBICOKOI
SHEPrUH, HO MPU 3TOM YMEHBIIACTCA pa3pelIcHHUe.

7. OmnpenenuTe MUK SHEPTUU HYKIUJA U YCTAHOBUTE HIDKHEE U BEPXHEE OKHO SHEPIUU.

8. Haxwmure pexum ans nepexiatoueHus Haszan k CPS Bbruncnenuo.

9. CpaBHuUTe JaHHBIE CUCTEMbI U 3KpaHa raMMa-30HJa.

max 146 TO9m
avg 83 No Data CPS
o) min O osszko
o RedtoniKiidt
Tertm
MVS
O i-Ul
inm
(0] m
Umr yu
% A
W1
Cxfllrob
Mod»
Ckte Htiic”jn
-1»  CameraFiislonQC Energy Calibration Probe Callratlon
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declipse®SPECT Open Surgery
pa3paboTal H MPOUIBOAHTCA
SurgicEye Gmbh
®puaeHwTpacce, 18A

81671 MiotxeH

Il'epmanua

E-mail: suppontésurgiceye.com
WWW.surgiceyc.com
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declipse®SPECT

HHCTpyKiHs nNo NPHMEHEHNIO — ANNAPATHASA YaCTh
SE 3906-EN 02
Bepcus 2.1
Hione 1, 2013
0297
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WNHcTpykuns moiib30BATENS — ANIapaTHoe oQecnedeHne
declipse®SPECT Open Surgery
OpurnaansHelii TeKCT

©SurgicEye Gmbh (www.surgiceye.com)

TNaanas MucTpykius mons3oBaTend WM ee {hparMeHTHl He NOJJEeRAT KONUPOBAHHIO B JHOOOM |
Bupe M Jo0bMH criocobamy, a Takxe He| MOrYT OBITh MepeBeleHs! HA Mpyro# A3tk Ges
npeABapUTeNLHOrO NUCEMEHHOro paspewenuns SurgicEye Gmbh .

Iponspoyurens ocrasister 3a c¢oloii npajo BHOCHTh H3MEHEHHA B JaHHyI0 HHCTpykumio
noNL30BaTeNs 6e2 NIpefBapUTeNLHOrO YBEUOMIICHHS.

s
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1.1.

1.2.

o,

2.2,

2.3.

2.4.

2.5.

2.6.

3.
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Coaepxxanne

O6man undopmanns

DTHKETKH Ha ycTpolicTBe
1. 3THKeTKa Ha H3ZENHU
3.

KoMmoHeHTH cHeTeMET

12.1. Tenexka
1.2.2. Dok nonoNHeKROH BHIYanus3

1.1
1.1.2. JTHKeTKH Ha OTAENEHBIX YACTHX HIZEIHAS
1.1 [Ipeaynpexyaomne HaaIACH/3HAYKH

(AVH)

1.2.2.1. Cperomnoansie nHANKaTops! Ha AVH

12.3.  CencopHblit MOHHTOP

DKCNAYATALHSA
TopMo3a 1 cOeAMHEHNAS

2.1.1. Topmosa
2.1.2, OuxcHpPOBAHHE COCHHHCHHA

PazreMB1

IToaroroBka yerpoiicrsa declipse®SPE
H300paKCHHIA.

2.3.1. VYcraHoBKa CHCTEMEI

2.3.1.1. Jeanncdexuna cncTeMsl
2.3.1.2. TlogcoeanHeHue raMMa-30HAA
2.3.1.3. Hcnons3oBanue ycrpoiicrsa d
2.3.1.4. Brmouenre ycrpoiicTsa decli
2.3.1.5. Hactpoiixa anepTyps1 THH3
2.3.2. PasMemenne ycrpoictsa |
2.3.2.1 JucTaHnus MeXAay OCBETHTEIR
2.3.2.2 Paccrosnke oo obnmacTH Hccne
2.3.2.3 PasMelieHne B onepamnoHAoii
2.3.24 Vron OTHOCHTENEHO OPHEHTH]
2.3.2.5 Vcranoeka nonoxkennz AVH

3apepmetue paboThl K XpaHeHne

Bezonacnoe NEPEMEMCHHE H XPAHCHHE
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AnmnapatHoe o0ecnedyeHue

I. O6mas yacrTp
1.1 DTuKeTKH HAa yCTPOHMCTBE
1.1.1 ToBapHas 3THKeTKa

OTUKETKa HCIONb3yeTcs I uiaeHTH(ukamuu cepuitHoro HoMmepa cucteMbl declipseSPECT. Dtukerka
HAXOJMTCS Ha TMOBEPXHOCTH KOMITBIOTEPHOTO OJIOKa (cM. M300pakeHue).

Cepuiinbiii HOMep cieayer 3a OykBa\H1 SN. OH coobmaercs npu oOpameHnyu B Kommnauuio SurgicEye
WM ee aBTOPU30BAHHYIO CEPBHUCHYIO CITyXkOy.

suRCiceye
declipseSPECr _

iMi & 1Com
1IN <-ouoi
-m il w. iCheotlt: X nJl "
c€0297
[LLse] [IITpuxkoa cUCTEMBI 3APaBOOXPAHEHUE
REF ApTHUKYJIBHBIH HOMEp TOBapa
sN CepuiiHblil HOMep ToBapa

HpOI/I3BOI[I/ITCJ'IB - MECTO MPOU3BOACTBA M AaTa

Rx only BHUMAHUE
denepanbHBIA 3aKOH 3alpeIlacT NPojaXy JaHHOTO yCTPOHCTBA MPAKTHKYIOIINM
BpayoM JIM0O0 IO ero 3axkazy

1.1.2 DTHKeTKHM COCTABHBIX YacTel
Taxke CyIIeCTBYIOT AOMOJHUTEIbHBIC ATHKETKH 111 bioka cinexenus u cbeMku (AVH400) u broka
0o0pabotku nanHbIX (Data processing unit) ¢ ykazaHueM CEpUHHOIO »oMepa.

SU*CIC« «
Data Piocewig Lin*

VEF MURCE iJ;
PCoiOX- CC
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1.1.3 IIpeayupexaamwmne 0603HaUeHUS

YATATb HHCTPYKLHO O TTPUMEHEHHIO

c OCTOPOXHO
@ TOJIKATb 3ATIPELLIEHO
He Tonkaifte ycTpoiicTBo - 0H0 MOXKET ONPOKHHYThCA. HenonsayiiTe TpaHenopTHylo

PYKOSTKY K TAHWTE.

CJEAVIOLLEE NMPOGHUITAKTHUECKOE OECITYAKUBAHHE

YPABHUTEJILHOE COEJJHHEHHWE

™
(w 3AMOK
~ 1 3ATPY3KA
~ TIEPEMEHHBIN TOK
6 SNEKTPOITPOBONHVIKOBDIE KOJNECA
MAKCHMAJIbHAS HATPY3KA 15 KT
L)
@ CAJIMTLCA 3ATIPELLIEHO
CTAHOBHTBECA 3ATIPELEHO
ﬁ IIPUMEHAEMAS YACTH THIIA B
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1.2 KoOMNOHEHTHLI CHCTEMbI

1.2.1 Tenexka

Tenexka spagercs MOOMNbHOM nnaThopMoii, |[Ha KOTOPOH pacronaraloTCs BCE COCTABHBIE YaCTH
yerpoiicrsa declipseSPECT.

CrepunbHaR pyxoaTka
Onrvyecxan kamepa
i ) Nneyo xamepst -
\
R
Hatsxrog yeTpo#eTeo ocHOBaHiMA neva
CeKCopHbIN MOHKUTOP PyxkosT£aians TPaHCROPTUPOBKH
TamMma-30Ha
{c opueHTMPOM ramMMa-30Hg3) BROK YPARNEHAA TaMMa-30HAOM
Bnox 0BpaboTam AaHHbIX
Pa— Topmo3a xoneckkos
-
s
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1.2.2 baok AonoJTHEHHOH BU3yaIH3al
Baox pononuenuoii Bnayammzauny (AVH400)
HUHCTPYMEHTOB, HCTIONBIYEMEIX B CHCTEME de‘clip

OH COCTOMT M3 CHCTeMBI CheweHua (kame
PYKOATOK: CTEpHIIbHAA PYKOATKA, KOTOpas M

HECTEPHIIbHAA PYKOATKA, KOTOPaA MOKET HCI10b:

ONTIMESKAA KiMEpa

Ka0i0pes NOsLNaHIEPOBEHNA

nun (AVH400)

OTBEHAET 32 OfpeReficHHe MO3MUMM M OPHCHTAUHH

eSPECT, u nonyueHye n3obpakeHuit.
NIO3HLIHOHHPOBAHUA), ONTHHEcKoH KaMepst M ABYX
HCTIONEIOBATLCA MEPCOHATOM B CTEPMIILHOH 30He, H

0BATHCA 34 MPEACTaMH CTEPHILHOH 30HEI.

12.1.1 Ceeroguoanbie HHAHKATOPEI Ha AVH
T I * ol .cr.};- : : H '
P o A "‘rv: I&:i%,; B e T : 5’? oy 2 P
Muranue (/loboe (MoGoe NMOArOTOBKH K
COCTOAHHE) COCTOfIHHE) HCMONE30BaHHK.  HHAHMKATOp  NMTAHUA
' NPEKpaTHT MUraTh 1 OyAeT roperb POBHBIM
) . 3€/ICHBIM CBETOM, KO[AA CEHCOp [OTOB K
MCTIONE30BAHHIC.
MocToarnoe [MocrosHHOR Briniottiejo AVH roToB K HCTIONB30BRHHIO,
CBEUeHHE CBEueHHE HEHCIIPaBHOCTEH HeT
INocToanuoe IocTosaHHOE Muranne Heauauurenchpiii  nedexr, Moxker OHTH
CBEUEHHE CBEUEHHE CKOPPeKTHpPOBAH (Hamnp., BATHHK
¢cpearHposan Ha yaap). He npensrcreyer
pabore cucTembl.
TNocToanuoe IocTosHtoe IMocrosuude Snauutencupiii Aethexr (nanp. TpeGyercs
CReUECHUE MNM | cBeueHHe cneqe:nue obuosneHne [I10), cucrema He Oynmer
BEIKJTIOUEHO paboTaTh N0 ycTpaHeHHA HEMONaJoK.
Tocroannoe BrixmioueHo [MocToauude Hencnpapumeiii  pedexr. AVH nomnesxur
CBEyCHHE cBeueHune Bo3epaty SurgicEye win aBTOPH30BAHHOMY
AMNIEDY AN PEMOHTA.
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1.2.2 CeHcOpHbIN MOHHTOP

CeHCOPHELH MOHHTOD ABMAETCA FAABHBIM MHCTPYMEHTOM B3AMMOACHCTEBHS MONL3OBATENA ¢ CHCTEMOR.
Bee KOMaHAB! CHCTEMET BLIMONHSIOTCS NOCPEACTROM JAHHOMO HHCTPYMEHTA,
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2. ¥Ynpasyenne
2.1 Topmosa n coeanHeHnst

2.1.1 Topmo3a

Ha keoxnoM us 4-x kosnec TelesKKY YCTAHOBNEHb TopMo3a. OHU MOTYT YNPaB/IATBCHA HOTOH,
' Ecnu cepoilf pervar HaxaT K HH3Y, 3HAYHT KOJIECo
3a6N0KHpOBARO, .

7
\‘N_ P
Eciu  pelvar TIOMHAT HaBepX, TO  KOJNECO
pas6noknpoBaHo.
N
“
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2.1.2 BaoknpoBxa coeqnHeHn

MNMneuo xamepbt MoxkeT 6bITh 326710KHPOBAHD KA JBYX YPOBHAX

Ocnosayye naeua ’
B ocHoBaHHHM mteua HAXOAWTCH HATAXHOS poHCTBO, JTO 4YepHad pyKOATKA ¢ JIEBOH CTOPOHEL
OCHOBAHHA TRe4a, PeryIHpyeT BHYTPeHHee Tpelue coennHeHuA. Ecny Bpamate pyKoATRY 10 4acoBOi
CTpenKe, TO COBAHHEHHE CTRHOBHTCA JKECTHE, NPOTHB HacoBoi cTpesiky — caobonnee.

"

{‘._/
Bepxnas uyacTh njeua
Bropas GnoknpoBka COeMHEHHA — HATAKHOE YCTPOCTBO LiEHTpa Iieya, HAXOAUTCA B COSAMHEHHH 2-X
aNeMeHTOB nieua (nokTa) cnpaea. aunoll pykofTroii MoxkeT GuiTs 3admKcHpoBana BhicoTa iewa. Ecnu

. HAHHYIO PYKOATKY BpamaTh MO 4acoBOil cTpenie, TO COCAMHEHHE CTAHOBHTCA JKECTHE H ONOKHpYETCH.

Jlna pasGnoOKMPOBKY HY:KHO BpPALIATHL NPOTHE HacoBoit cTpenkn.

o~ e j ST NI A (I T R

St
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2.2 PasnemMbl

OcHoBHas mnardopma (TENXKKR) HMeeT ypaaut'rem noTeHUMANa B HHxHell uacTh Tenexxn cOoky.
Jlannoe coennHenue B 000 MOMEHT ROCTYIIHE OnEpa’

P
]
UsB 2.0
sanpemaeTca noakaouars B passemet ang USB, RJ-45 n HDMI yctpoitcTBa He COOTBSTCTRYIOIIME
Tpebosanusm IEC60601-1.
- 3anpemaeTca AOTPArHBATECH OAHOBPEMEHHO K NALMENTY H PasLeMaMm.
/ K pazsemam USB, RJ-45 n HDMI pazpetuaercs l|o,r.ut'.umaqaﬂ, KaGend MaKCHMAaNbHOM JUIHHOH 3M,

g e Makonmanbios RipDieRHp "
5V
HDMI ’ ' 5V
BNC 5V
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2.3 MoaroroBka ycrpoiicrBa declipseSPECT k ofciaenoBaHuio/co3nanHio

H300paxeHH .
2.3.1 YcTanoBKa CHETEMBY

23.1.1 JesnndeRnua cucrepMmbl
Cucrema Zo/mkHa OYMILATECA H neanm]mumancs NOJMHOCTLIO (BENO4AA KONECHKH) A0 M Mocie
KaxJI0T0 HCNONb30BAHNA, CM. I1aBy “2.6 OuHCTKR”.

2.3.1.2 Iloacoennenne raMMa-30H4a |
[MoacoennunTe raMma-30HA (ANA NPOBOAHBIX 3QHAOB) M BRMIOMNTE €ro, cornacHo raase Mmcrpykumu
MNonb3onaTens.

2.3.1.3 Henoas3opanue yerpoiicrea declipseSHECT B crepunuuoii cpene

B cnyuae, korma ycTpoHCTBO MCHOAL3YETCH HEMNOCPSACTBEHHO XUDPYProM HIH MEANEPCOHANIOM B
CTEpPHNBHON Cpene, AOMKHBI HCMOMTb3OBATHCA rﬁepunwble uyexnbl A4 30HAA, pyKoATEH ana AVH u
CEHCOPHOIO MOHHTOPA.

Crepaannbtit wexon ans sonaa
laMma-30HAE], COBMECTHMbIE © declipseSPB(ﬂ;, He ToOANeXaT CTepHIH3auun. CleaoBaTENBHO, OHH
JOMKHB GBITL MOKPBITEL OXHOPA30BLIMH CTEpHALHBLIMY YexnaMu. OpUEHTHP 30HAA KPENHTCA K HEMY

noepx uexna. Ilepen ucnont3oBaHHEM 30HAA caeayeT YOeAUTLCA B OTCYTCTEHH BUAMMIX NOBpexcieril |
B CTEPHIBHOM YeXIe,

Crepuannntit vexon san AVH
CrepunbRpA uexon oaeBaeTcs Ha pykoaTxy AVH, xoropag nomemaercs HAA NALMEHTOM H PAAOM C
ONEPaUHOHHLIM OCBeTUTENEM, XHPYPr W MEQNepcoHan MOTYT YCTaHaB/IHBATL KaMepy B HYXHOE
nonokeHue, HCNONL3ys MOKPLITYIO PYKOSTKY.

Crepnannbiif uexos AJA CEHCOPNOTro MORHTODA
WMcnonsayeTess s CEHCOPHOrO MOHMTOpa fna ofsopa B CTepWibHBEIX ycnosuaX. Cpenano u3
npo3pausoro I13 ¢ HawHTolt cuHTeTHuecKol netroit 414, yA06CTRA W NPOCTOTHL KPEeMeHHA.
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2.3.1.4 Bxaw4enne jerhoiic’rna declipseSPECT

1. Tlonnocrsio pasmorafite kabent NUTANH
2. TloacoemnHUTE K MCTOUHUKY ANEeXTPOMITAHIA
3. Haxemure knonky CrapT Ha nepenHeit HabTi TENSKKH KaK MOKa3aHO HA KapPTHHKE

Bakno! KHonka 3aropyTces seNeHbIM CBETOM, KOMIa CHCTeMa HawneT paboTars.
B cnyuae HeOKMAAHHOTO OTKNIOMEHHA CHCTEMb| HYHHO NMOAMkHaTh 30 Cex Mmpexne ueM BKIOYATH ee

CHODBa, A4 TOMO YToOKE! KOHACHCATOP yCNen pa3paAnqnTLCA.
HE, TYTTTETE it

7~
L
4. TlopoxaaTh Noka 3KpaH MPHBETCTEMS NOJIHOCTHIO 3arpyautea M [TO HauHer paGoTats.
2.3.1.5 Haerpoiixa anepTypnl AMH3
. Bpatniate pyuky aneprypst A0 JOCTHMEHUS TPYGYEMOro oCBeeHH .
f\‘__‘ Ilo wacoroil cTpeske — cAENATH APYE, MPOTHB — TEMHEE,
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2.3.2 PazmeumeHHe ycTpoiicTea
2.3.2.1 AxcraHung MEKRAY OCBETHTEALHBIM oﬁupymonanﬁem

HeofSxoaHMo NOAAEPKHBATE MHHEMANLHYIO ABcTanumio B 15 oM Meskny AVH B onepaurioHHbIM CBETOM
b0 APYrHM NOTONOUHBIM o6opynoBaHneM.

e

- :’r"?-‘v T
Frt

o~
2.3.2.2 Paccronune Ao o0aacTn ReCAeN0BARMS
Pacrionarate AVH cnegyer Tak, 4To0b! OpPHEHTHPBl HRXOMWIHCH B OQUIACTH HABHTALMH, B KOTOpO
cucTema HanGoiee MYBCTBHTENbHA H JaeT ONTHMREJIBHBIH pesynbTar:
HomxHb! noanepxueatbes MunanManbHas (557mm) B MaxcamanbHaa(1336Mm) Apcrasiuy,
— SV Trmcheng Ogwty:
157 mm.
THmn
Ammbiunm datiose of 55T m and
i & Mo Az o 13756 s
Lo gl e maintared
{

AVH Tracking Divce
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2.3.2.3 Paamettienne p onepanuoHnot
Paszmernesiue B OMepaUHOHHOH 3ABHCHT OT MPOBO]
TIPEACTABNEHE] HA CXeMaX: '

IIpumep 1: I'pyns /Menanoma
Ipumep 2: I'pyns/ Menanoma
ITpumep 3: Marka/IIpocTara/Ilennc
ITpumep 4: O6umii I'onopa/llles

Exampla t:

Breast SLNB/ROLL
Melanoma axilia

oRCRe AT

[LSRa |

Example 23

Bilptorsl broosl SLNBROLL
Buataral malanoni SR

IHMO# npoLenypsl. IIpHMepsl BO3MOMHBIX Pa3MELCHKi

Example 3:

CardaealiValnr SLNB
FrosioiefFonis SLMNB

Sparafrom vt
e AR taon
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Exampig 4:

MEdlvieck S GATTLL
S Redinizh

2.3.2.4 ¥ro/1 OTHOCHTENILHO OPHEHTHPOB

Cnenyer yOenuThes, YTO OPHEHTHp 30HAA W PPHEHTHP NAUMEHTa TIPOCNEKMBAIOTCHA, KOraa KaMepa
cucteMs! AVH Hanpasiena nepneHankynapHo fIOCKOCTH, OMUCHIBAeMOl HABNTAIMOHHEIMHU I-chepamu.

— Jna onrHMansnoit paboTel HeoOXOIMMO BRIAEPUBATE YTOJI, MAKCHMYM B 45° N0 OTHOMEHHIO K CHeTeMe
N AVH. Tlpumeps! TOro Kak AOMKHBI M HE NOJDKHE] PACTIONATATECA OPHEHTHDHI IPHBEACHDI HA CNIGAYIOMUIX
KapTHHKaX (CNeYET YUNTHIBATD, YTO B CAEAYIOUIHX NPHMEPAX CUCTEMA CIIEKEHHA CMOTPHT CBEPXY BHH3

)3

[rush Ll
N

horarsy
plrslng  Lipmanis

3
FETTL T
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2.3.2.5 Ycranosxka nono:xenun AVH
Heobxoaumo yeranasaneats AVH ¢ Gonblioi o
KpHTHYECKOe 3HAUEHHe B NONYHMEHHH peKOH(;.pr[

CTOPOKHOCTBIO, T.K. €r0 NPaBWILHOE NONOKEHHE NMeeT
Mt n3oBpaskennit Xopollero KayecTsa.

TTocneaoBaTeNnsHOCTh MPAaBHILHONO PACKPLITHA H NO3UUMOHKUPORAHNA AVH:

2.4 3apepwenne paloTel B Xpanenue

Jins nepememtenua ycrpoiteTsa B ApYTyiOo ONEPALUMOHHYIO WK ere XpaHeHHs HeoOXOAMMO 3aBEpilIHTDL

ero pabory:
BuikourTs nporpaMMy, HaOKas KHONKY

f.

24

Ha MOHHTOpE
Tocne OTKIIOYEHHA MOHUTOPA, MOXKHO
button)

e iy s
°)@ =

“shutdown”, pacnofoKeHHYIO B JIEBOM BEpxXHeM yriy

HARATH KHOMKY BLIKIMIOYEHHMA SMEKTpONMTaHHs(Power

TTocne 3TOr0 MOXKHO OTKMOMHTL kKabes
CnEHANLHOM MECTE C3a0H TENEIKKH.

b, MPOAEIMHPNUHPOBATE €r0, CMOTATE H 3AKPEMHTL B

HHCTpyKuHE o oumucTe cM. & pasgene 2.6 Murnena/Ouucrxa.

[lepemecTTe 1MIEHO KAMEPH! B NO3M
AnnapatHoe ofecneuenne,2.5 Besomac

MIO 14 TPRHCTIOPTUPORKH, CM. MHCTPYKIWIO, paspen

nepeMeIneHHe H XpaHCHHE.

YCTPOHCTBO NPHIOAHO K NOCNEAYIOWEMY NEPEMEILEHHIO i XPAHEHHIO,




2.5.2 Tlepeasnxenne TeASKKH

2.5 Bezonacuoe nepeMelreHHe H XpaHeHue
2.5.1 ITonroroBKa TEIEKKN K NepeABHIKEHNIO
Ipesxcae, uem nepenakrats TENEKKY yoeaHuTech b
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CHcTeMa BEIKTIOUEHA
CucTema He MmooKMoHeHa K 3EKTPOCeTH

KaGens nurauns 3aduKcHpoBaH Ha 3agHei

CTOPOHE TEIEKKH
Pyka  wkamepbt  3aduKcHpoBaHa
MONOKEHUH VIS TPAHCOPTHPOBKY
Harmaknble  ycTpoHcTBa lEHTpa me
OCHOBaHHA meua 3a(hHKCHUPOBAHKL, 3aM
IUIEYa KAMEPDI 3aKpPBIT.

Yo Tpwn Tampegrze

Koneca TenexkH pa3broknpoaHst
FaMma-30H2, NPUHAANEGKHOCTH H APYT:
BHEIUHee OOOPYAOBaHWE 3AUMILEHO

NANEHHA BO BpeMS TPAHCTIOPTHPOBKH

Jna nepeapuKeHHA TONEHKH MONHO HC|

Jna GezonacHoi TPAHCITOPTHPOBKH YT
CTOpOHOM BRepea

He nerraiirech nepeaBurarh TEnexKy,
MPHBECTH K NIONOMKE 3aMKa MEXaHH3Ma

~ 10°, GonsLuKil YPOBEHD HAXIIOHA HE Ia
He Tonkailire u He TaunTe yeTpoicTo,
BHEJAMHO 3a0IOKHpYIOTEA, YeTpoiicTs0

Cnegytolem:

QJIB3OBATE TONLKO PYKOATKY CHHErD LBSTA

THPYET YCTORIHBOCTb CHCTEMbI.

€T OMPOKHHYTHCA.
[Mpu nepemeleHuH creayer coﬁmona’rbmm

oficrso declipseSPECT moxno ABHraTh TONLKO 3aanei
yAepkMBan 3a 3aHKCHPOBAHHOE IUIEUO, 3TO MOMKET
MakcuManbHbli YpOBEHb HARKNOHR, oﬁe‘ﬁ:qunaloumﬁ 6e30nacHyI0 TPAHCIIOPTHPOBKY CHCTEMEI

Acpixach 3a abnactb BbILIC PY4KH, T.K. €CIH KONCCHKH

HLMIO 2O YINIOB Tenexau He Menee 0.5 meTpa.
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o OcropoxHO nepeMeuiaTh ycTpolicTeo
yAapoB

» declipseSPECT MOKHO NEpeBo3KTb e
ycTpoiicTeo HeoGX0AHMO NPHNOAHHM

o Jlaxe ecnu koneca 3a6M0KHPOBAHLL,

y3KMX Xopuaopax, npepoxpansda nnewo u AVH ot

nopori He Gonee 2 cM, Ang Gonee BEICOKHX NOPOrOB
HCITOJIB3YH CHHIOIO PYKOATKY
0iicTRO BCe paBHO MOXKST ABHraTECA ¢ cioil 82 H

e [llepemelsaTs YCTPONCTBO CNEAYET ¢ MAKE. CKOPOCTBIO 6 KM/,

2.5.3 Buemune yenoBis npi XpaneHNi o TPaRCHOPTRPOBRE

Ipu xpaHeHnn N TpaHCMOPTHPORKE HeobxoauMo{cobNIOAATE CIIEAYIOINE YCIOBHA:

npeaAMETHl BO BpeMa TPAHCTIOPTHPOBKH

Temnepatypa: He ke -10°C (14°F) u ue seune 50°C (122°F)

OTHOCHTENbHAA BAMKXHOCTS B Npeaenax [0-90%, 6es kouaeHcara

ATtmoctepHoe aasnenne B npepenax 50-106xila

XpaHuTb YCTPOWCTBO TONBKO B OPHTHH@IBLHOW YIAKOBKE M HE CTABHTb HA HEro ApYTHe

HecofnioneHue aauHeIx yonouil Moxer npuamm K NOTepe KANNOPOBKH M MOBPEKACHHUIO YCTPOHCTBA,

CnenoeaTensHo, HEODXOAUMO TIPOBOAHTE Mo
YCIOBU# NPU XPaHEHHH K TPAHCTIOPTHPOBKE.

2.6 T'urnena/Ouncrra

AKTHYECKYIO NPOBEPKY MpH BEPOATHOM HecoDmoAeHNH

A IMpy ouncTke HeoOXOANMO MPHUHUMATD BQ BHUMaHHE AHCTBYIOLME HOPMBI H TEKYILIEE COCTORHHE

ycTpolicTsa.

A Ycrpoiicteo declipseSPECT  ponmxno
CPEACTBOM K AE3HHULUHPOBATLC ¢ HCNONL3O0
cogepxanueM cnupra 42%. Tenexka ve noy

MoryT HCnoIb30BaTHC? TONLKO OR00peHHEbe Su

A Jo v nocne WCNONB3OBAHHA clEAyeT

OYMIIATECA TOAXOMRUIMM HEHTPANBHBIM HHCTAIIMM

aHUeM Ne3HHQEKIMOHHOTO PACTROPA WIH PACTEOPOM C
CTEPHAH3ALAM.

icEye aesnHPHUMPYIOIMIE PACTBOPEL.

yOeauTECH, YTO BCe NOBEpXHOCTH OBUIH THIATESNBHO

OUHMIEBE] OT NBIIH, KPOBR H Ap. 3arpasHeHKit, OcobeHHo TINATENbHO OMHINATH KAHABKUW/GOPOSAKH K

Yribl.

He pacneuisiite aesmHbHLUMpyomue cpe;_wmi H ApyrHe XMAKOCTH Ha YCTpOHCTBO, BMECTO 3TOrO

PACIILLIHTE KX Ha NONOTEHLE, YCTPOHCTEO He M

sKeT GBITH CTEPHIHIOBAHO.




L T SN

Ecuin Tenesxxa Gbina npueeseHa W3 3arpA3HEHHO
kabens nuTauns Obink AesuHpumposank:. B
HeOBXORMMO HesaMeHTeNbHO o6paThTECa B S

Heofxoanmo ybeauTesa, 4TO Tenexka Gsund oy
NATOTEHHBIX MHUKPOOPraHU3MOB. DTO TakoKe

TexXoBCayuBanue,
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noMeneHus, HeotxoauMo YHeZIuTLCS, YTO KOJECHKH 1
yuae moG0ro BUAMMOTO MOBPEKACHUA YCTPOHCTBA,
icEye.

Ha [I0CTE ONEePaLMOHHOIM, YTobk nabeskaTk neperaca
XOOWMO NPH OTNPABKE YCTpOHCTBA HA PEMOHT M




3. Texuuueckue cnenupUKANUH
3.1 O6mne cneunpukanun

CsoiicTBO Cuoennduxanus
Knacc anexTpobe3zonacHocTH 1
IP xnace 20
Knacc npumensemoit yacti B (ramma-sonn)
Pasmepn! packpbIroro nneya 1981 Mm x 598 MM x 1620 MM
Paamepr! cnomeHHOro ieua 1650 MM x 598 MM x 1050 MM
Jinuna xabena nuranns Sm

Bunka kabend nHTaHHA

NEMA 5 (Tun B) / CEE 7/7 (Tun E/F)

OneprocHabxenue 230/115 VAC +10%, 50/60Hz, 1,9/3,6A
Buepronorpelnenue 1000 Wp-p (npu emouéHny) 450 VArms
(ycroituneasg padota)
P BbixoaHoe MOJTHO® CONMPOTHRICHHNE 5Q
- IpenoxpaHnTenn GIOKA MHTAHUA 230V Bxom:2xT6,3 AL
115V Bxom; 2x T12,5 AL
PaGouas Temneparypa 10-30°C (30 - 86 °F)
PaGoyas oTHOCHTEIBHAA BIAKHOCTD . 3I0-70%
PaGouee aTmocepHoe AaBneHue ' 70 - 106 xITa
Temneparypa npu Tpancnopruposke  xpatenuy | - 10—50 °C (14 — 122 °F)
OrHocuTenbHas BAAKHOCTL NPH TpaHcnoptuporke | 10 —90 % Ges xonaeHcalHu
¥ XpAHEHHH
Bec co Bcemu KOMNOHEHTRMH oxono 109 xr
Jnuna pyuxu {cTepunbHoif) 100 MM
Junametp pyuxn (creprneHoii) 327 mM
Jmna pyuku (HectepunuHoit) 06 MM
Tonmuwua pyukn (HecTepuabHOH) 34 mm
Aneprypa MMH3 ONTHYECKOH KAMEpEI F1.4 — He orpannyeHo (peryaupyercs)
- DOKYCHOE PACCTORHHS ONTTHYECKOI KaMephi 4 Mm /8 MM
- Paspewenne ontieckoii kamMephl 1032 x 778
Pasmep ceHcopa KaMephl 1/3”
YacToTa KanpoB BHAEO . 30 fps
Tnybuna npeta m3obpakeHna onriyeckoi kamepsl | 12 bit
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3.2.Cnenudurauny AVH
AVH #ncnoneiyer uHQpaKpacHyid ONTHYECKY? CHCTEMY MO3HUHOHHPOBAHKHA JAnNd ONpeJeNeHHS
B3aHMHOTO PACNOJIOREHHA TAUHEHTA U ICTEKTOPY PAAHOIKTHBHEIX HAYYEHU.

TR T Chvliemo o 1T LA U CRemukaned i
HexonHan nuuus kKamepsbl 250Mm

Yacrora cneseHus 50Ty

IMpocTpaHcTBeHHAsA TOYHOCTS 0.25 mm RMS

95% yBepeHHOCTH B TOYHOCTH HHTEPBANa 0.5 MM

Makc, KOJI-BO HHCTPYMEHTOB CHEKeHHA 6

Makec. xon-Bo Mapkepon 32

JnameTp mapkepa 0.479”
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3.3 DnexTPOMArHHTHAR COBMECTHMOCTD

Tabanua 1 - Bece TecTupyemoe obopynobansne

PyKoBOACTBO H AeKNapaliHA NPOH3BOANHTENS — INEKTPOMArHHTHOE HINMYYCHHE

Cuctema declipse®SPECT npeanasHayeRa IR HCNONL3OBAaHHMA B YKasaHHOH HHXe
SNEKTPOMArHHTHOMH cpene.

Morpebutens wunu mnonssosarens cucteMbl declipse®SPECT nomwen yGemnrhes, 4TO
VCTPOHCTRO HCMOJIL3YETCA HMEHIO B Tako# cpesie.

Cootsercrane PyxoBoacrso no npuMeHeHHIo B
Tecr Ha maydenus Tpebopanuav/cTanAapTa >nexTpOMArHHTHON cpene
M

declipse®SPECT ucnonnsyer
PaaHouacCTOTHYIO 3HEPIHIO TOJIBKO
s
BHYTPEHHET0 (PYHKIIHOHHPOBAHHA.

Paanoniayuenne CISPR Knacc B IMosToMy Takoe paaHO4acTOTHOE

11 H3NY4EHHEe OCTACTCA Ha OYCHb
HH3KOM YPOBHE U HE BhI3bIBAET
nomex B pabote
YCTAHOBJICHHOTO PAJIOM NEKTPOHHO
ro obopyaoBaHHS.
declipse®SPECT moxer
HCIONB30BATLCA B MMOGHIX
YUPEKACHUAX, BKAIOYas OLITORBIC

Paawonszayuenne CISPR r 1 NOMELIEHHA H YUpeX/IeHNS,

1 pynna NOOKIOYCHHBIC HANPAMYIO K
ofwwecTBeHHOH HH3KOBONLTHOM
CETH, Yepe3 KOTOpYIO MOAAETCA
MMEKTPOIHEPTHA KHIIbIX 3aHHiE.

PasHoMepHoe

pacnipesesicHue AN HOPTA | (.o o

NHTARHHUS NEPEMEHHOTO CooTsercreyer.

TOKA

1EC 61000-3-2

Koaebauns/cxavkn

HANPAACHHR IR MOPTA | 40\ o

NUTARHSA NEPEMEHHOTO CooTseTCTBYeT.

TOKA

IEC 61000-3-3
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Tab0nuua 2 — Bce TECTHPYeMo€ 000pyaoBaAHE
PykoBOACTBO ¥ AeKNapallisa NPON3BOAUTENA + JEeKTPOMArHATHAA IIOMEX0YCTORHBOCTE
Cucrema declipse®SPECT npennaaﬂaqelm JUTA HCTIONE30BAHAA B YKasaHHOH HHDKe
3MEeKTpOMarsnTHoH cpeae.
IMoTpe6UTeNs HIH NONB30BaTeNb CHC declipse®SPECT pomxen yOemmTsed, 41O
YCTpOHCTBO HCTIONE3YETCA MMEHHO B Takoi cpexe.
PyxoBsonerso no
TecT na :f::ri::m ' ¥poBeHb MPHMCHEHMIO B "
noMexXoycTofInBocTL COOTBETCTBHA 3MEKTPOMATHHTHO
IEC60601 cpene
TpeGoBanne s
MATEpHANa MONA:
IepeBo, 6eTOH HIH
KepaMHieckas
dnexTpocraTHuecknit . i
(ESD) KOHTAKT 6 kB KOHTAKT 6 kB Ecnu nost moKpHT
paspil Bo3ayx =8 kB Bo3ayx +8 kB CHHTETHUYECKUM
IEC 61000-4-2
MaTepHAIOM,
OTHOCHTCITHHAA
BIKHOCTE
JomxHa ObITH He
Hmke 30%.
KavecTBO MOIHOCTH
BrIcTphIil +2 kB s nuHuik +2 xB nng i B CETH ROJDKHO OBITH
MIeKRTpUecKni BJEKTPOCHAOKEHny | BNEKTPOCHAGKEHHd | COMOCTABHMO C
HECTATTHOHAPHBITH =] xB ana +1 kB jnn YPOBHEM B
nponecc/HMUyabe BXOZHBIX/BEIXONHEIX | BXONHEIX/BHIXOINHEIX | KOMMEPYECKHX HIH
1IEC 61000-4-4 nunuit UM neveGHBIX
3aBefIcHHAX.
Kparkonpemennoe +] kB npu +0,5; +1 kB; £2 kB
TIOBBIICHHE st depenmuansagM | nipu ogHodaznom K3
HANpSEREHHA 1JIS
pexumMe Ha 3eMJII0
TopTa NHTAHHUA +2 kB npn obmeM +0,5; =1 kB upn
TIEPEMEHNOTO TOKA eXUME Mexnypaznom K3
IEC 61000-4-5 P
KauecTBO MOIHOCTH
B CETH AODKHO OLITH
<$5% (>95% | - | comocTaBUMO ¢
noHuxeHue Ut) mal5 YPOBHEM B
') (U ceK KOMMEPUIECKHX HIIH
’ <5% (>95% INonmwkenne neqebHEBIX
Kparkue noHmwxkenue Ut) 5a HanpsHKeHUA: 3aBeICHHAX.
TPEPRIBATNIL 0.5 mukna >95%Ha 0.5 Ecnu mons30BaTeto
TaMCHCHAA 40% (60% nepHoAa HY)KHO TIDHMEHATh
m:::‘:;a;;:ﬂn nomoienne U) na5 | 60% Ha 5 nepHofiop | NpuGop HENpepLBHO
Ae. IIUKNOB 30% Ha 25 nepuonoB | mpu mepeGoax
IEC 61000-4-11 70% (30% B ceTH,
nonnxenue Ut) Ha 25 peKOMeHAyeTcs
LHKJIOB TIOAKIIIOYATH €0 K
HCTOMHHKY
6ecniepeboiinoro
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INCKTPONMHUTAHHA.

MaruuTHbie NONA ¢
yacToToit nuTaloulei

Marunrnoe nose ¢ CeTH HONKHBL

YacToTOH nuraomeit COOTBETCTBOBATD

ceTH 3 AM 3A/M YPOBHIO

(50/60Hz) IEC 61000- B OOBINHBIX

4-8 KOMMEPUCCKHX H
neuebHbIX
YYpexACHUAX.

Mpumevanne: Ut - 370 HanpAkeHHe B CETH NICPEMCHHOTO TOKA NMEPER HCIILITAHHEM.
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Tatauna 4 — Bce TecTHpyemoe obopyaosanue

PYKXOBOACTBO H ACKNAPALMSA TPOH3IBORUTENST

MCKTPOMArHUTHOM cpenge.

= AICKTPOMArHTHAH I[OMEKO){C'I’Oﬁ‘IHBDCl‘B

Cacrema declipse®SPECT npem{asnaqua IV HCMONB30BAHMA B YyKasaHHOH Hipie

[lotpeburens wumm mnonb3oBatesad cucremsl declipse®SPECT pomxen yOemutsed, wro
YCTPOHCTBO HCOMB3YeTCA HMEHHO B Takoi cpese.

Teer ua
NoMeXoycToiiHu
BOCTH

YpoBeHs
HCHBITAHHA
TEC60601

Ypol eHb
€00 I eTCTBHA

PyKoBOJCTBO ITO IPHEMEHEHHIO
B 2NEKTPOMArHKTHOMH cpeje

IIposomumasn
pammovacToTa

(RF)
’ 1IEC 61000-4-6

)

Elae !

3 mpd
150 kI'm - 8C

Mo

10

2I'u|80% AM mna
ACHBITARAM
MeZHLIMHCKOro
000pyIOBAHNSA

IlepepeHocHEIe B MOORIIBHBIC
Cpe/ICTBA PaJAOCES2A HE JOJDKHEL
MPHMEHATHCA

BOIM3H Kakux-ymbo gacteii
crcteMHl declipse®SPECT,
BKJIIOYasN Kabemu;
peKoMeHIyeMas

IUCTARIGIA YAANCHHS
PacCcUYHTEIBACTCA B 3aBHCHMOCTH
OT $ACTOTEI IEPEAATIHKA.

Hanygaeman
paauotuacToTa

(RF)
s IEC 61000-4-3

10 B/m
80MI-2.51Tn

10 B/m
2111/ 80% AM s
HCTIBITaRkH

M CKOTo
ofobyaopsrma

PexoMeHgyeas DACTAaHIA
yAaNneHus

d=117VP

d =0.35 VP 80 MTI'y - 800 MI'n
d=0.70 VP 800 MI'y - 2.5 MI'y

rae P - MaxcuManLuas BEIXOZHAT
MOIHOCTh NIepefiaTinKa B BaTTax
(BT) cornacHo AAHHEIM
Tipou3eoauTent, ad -
PCKOMEHAYEMOE PacCTOIHNE
yIOaneHns B MeTpax (M).
CHITOBEIE ITONA CTALHOHAPHHX
PAIHONEPEAATUNKOB,
onpepenseMeie
INEKTPOMATHUTHEIM
ACCIIEOBAHHEM YIacTKa,
JOJIXHBI OBITH HIDKE YPOBHA
COOTBETCTBHS I KAXAOTO
3aCTOTHOrO AMana3oHa.’
BOmusu o6opyzoBanus,
0003HaYeHHOr0 CHSTYIOMMM
CHMBOIIOM, MOTYT
MPOMCXOANT IIOMEXH:

((1)))

IIpumeuanue 1:

[Tpu ypoene 80 MI'y u &

JAHAIa3z0H.

00 MI'n, mpuMeHseTcs 60Jiee BRICOKMH JaCTOTHEIH

ITpumeuanue 2:

JaHHBIE [TONOXKESHUS
EKTPOMATHUTHOTO
NOCNOIIEHHA H OTPAKEH]

¢HHA 3aBHCHT OT YPOBHA

IPYMEHHMEI He BO BCeX CHTYaIMaX. PacipocTpaHenne
% OT COOpYKeHNit, 00BeKTOB M MoAeH.

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU




& 000 LMPMM (2] INFO@CIRMI.RU & WWW.G0SZDRAVNADZOR.RU

4. CepeacHOe H TeXHUYeCKoe 0GCaYyKHBaHHE

C uensio ofecneueHun ONTHMANLHOIO peaym;:]rra u HagexHoit paboret yctpolictsa declipseSPECT,
n

HeOGXOmMMO DETYNApPHOE M. exkerogHoe npotb
pasznene.

B pasgene Tlporpammuoe ofecmevuenue, n.4.l

aKTHYeCKOE OOCHYKHBAHHE, YHOMAHYTOE B HAaHHOM

Henpiranusa u xkanuGpoBKa CHCTEMbI ONMHCKIBAFOTCK

HeoGXOoAuMbBIE npoLeaypr! NO OUEHKe paﬁom CHCTEMBI,

KayectBo paBoTsi 30HAa AOMKHO NPOBEPATHCA T(em{enuo WK exeHeIeNbHO, NONYHEHHbIe Pe3yIbTaTh!

DOMKHBI OBITh 3a(BKCHPOBaHBI AOKYMBHTAN
obcnyxusaHmo declipseSPECT.

Exerogsad npoBepka HAa TeXHHYECKyo Ge3ol
cneupanietoM SurgicEye MaW cepTuduuipo
Huetpykium no ceppucHoMy obenyxneanuo de

3aMeHa nNpenoXpaHUTeneH pa3penaeTes TOIbKO
HcnonraoranHe CTOPOHHHX mewrpoxomnouemj
1 TIOHWKEHHIO CTADIILHOCTH (PYHKUMOHHPOBAH

Cucrema M e¢ Moau¢HKAUHH B TedeHHe medi
OLEHKE/TCCTHPOBAHMIO B COOTBETCTBUH ¢ Tpelbo

HO, Kak YyKasaHO B HHCTpYKLHMH IO CepBHCHOMY

HOocTe (TSC/STK) nomksa nmpoBOAWTHCH CEPBHCHEIM
HHbIM AunepoM. [lpomedypa npoBepKH onMcaHa B
lipseSPECT.

B COOTBETCTBHM ¢ Pazgenom 3.1 naHHOH HHCTPYKLMH.
B MOXET MPHBECTH K 3/ICKTPOMATHUTHOMY HATYYCHHIO

A CHCTCMELI.

MTENBHOTO CpOKa CNYXKOW BOMKHBL NOZBEPraTsei
Hnamu IEC 60601-1.




HoTapuanbHoe 3aBepeHne BEpHOCTU Konuu

HacTtosawmm noarBepxxgaeTcs BEPHOCTb HACTOALEN KOMuu
I.MioHxeH, 06 aBrycta 2014 roga

[MeyaTb C OTTUCKOM HOTapuyca

Ountpux, HoTapuyc- nognuco

AIMNMOCTUIb
(Faarckast kKoHBeHUMA OT 5 okTAGps 1961)

1. CtpaHa: ®egepatuBHaa Pecnybnuka 'epmaHus
HacTtoswmin odomynanbHbli JOKYMEHT

2. nognucaH HoTapuvycom r-Hom BanbTepom OuTpuxom

3. BbICTynawuwen B Ka4eCcTBe HOoTapuyca

4. ckpennéH nevaTbto HoTapuyca r. MioHxeHa, BanbTepa

Ountpunxa

YpocTtoBepeHo

5. B . MioHxeHe

6. 06.08.2014

7. 3amecTuTenem npesvgeHTta 3emenbHoro cyaa MioHxeHa |
8. 3a Ne910a -7194/2014

9. MNevaTb: Npe3naeHT 3emenbHoro cyga MiwoHxeHa , baBapus
10. MNoanucek: KpuctuH Konnn, nHcnekTop oTaena toctuuynm

MNepeBoauuk,

KopHeBa EBreHuns BacunbeBHa
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I'opoo Mockea.

Bmopozo oxkmaopa o0ee muicauu uemuvlpHadyamozo 200d.

A, Axumos I'neb6 bopucosuu, Homapuyc 2opoda Mockevl, ceudemenbcmeyro
NOOIUHHOCMb  NOONUCU, cOelaHHou nepesoouuxom Kopnesoii Eeeenuetl
Bacunvesnoti, 6 moem npucymcemeuu. Jluunocmos e20 ycmanoeiena.

3apecucmpuposaro e peecmpe 3a Ne J'

Bsvickano no mapugpy: 100py6. 00 kon.

Homapuyc:

'ﬁflucm (4 {Hu

Homapuyc:
"
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