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Introduction

This user manual is intended solely for qualified personnel. The product shall only be used
by qualified medical personnel who have been trained by OncoBeta® GmbH or sister
organizations of OncoBeta® GmbH or its certified sales partners.

OncoBeta GmbH utilizes the dose calibrator (VDC-606) from its approved supplier Com-
ecer Netherlands B.V. All the specifications and information in this manual are in accord-
ance with the suppliers part specific (dose calibrator) manual.

Intended Use

The OncoBeta® Measurement Station (later referred to as MST) is intended to exclusive-
ly be used as part of the Rhenium Skin Cancer Therapy (Rhenium-SCT®) to measure the
exact activity of the paste used for the treatment.

Indication for MST
The MST is indicated to only be used as part of the Rhenium-SCT®.

Contraindication for MST

The MST shall not be used for any other purposes than measuring the activity of Re-188 of
the REC-Carpoule and performing quality controls.

Indication for Rhenium-SCT®

The Rhenium-SCT® is indicated for:
- Basal cell carcinoma (BCC)
- Sguamous cell carcinoma (SCC)

especially for patients with co-morbidities for which a surgical approach is not indicated, or
for lesions which anatomical position may result in a suboptimal cosmetic result using con-
ventional approaches

Contraindications for Rhenium-SCT®
The Rhenium-SCT? is contraindicated in the following cases:
e Malignant Melanoma

e  Skin tumors that involve nerves or bony structures
e Lesions of the upper lid

e Lesions which anatomical position does not allow a proper application of the Rheni-
um-188 paste

e Confirmed pregnancy or impossibility to rule out a pregnancy

¢ llinesses which require medication which suppresses significantly wound healing or
the immune system

e Patients under 18 years
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e  Existing major circulatory disorders in the region to be treated

1.6 Clinical benefits and performance characteristics

The clinical benefits and performance characteristics of the Rhenium-SCT® include:
e Secure irradiation of the tumour with beta radiation up to 3mm penetration (response
rate of 99%)

o Very low recurrence rate of 1% comparable to surgery

e Treatment is possible almost everywhere on the skin

e Good tolerability

¢ Almost no side effects seen in more than 1900 treatments

e Good or excellent cosmetic results

e Single treatment

e Painless and non-invasive

e Allows for maintenance of function

¢ No anaesthesia necessary; suitable for patients with comorbidities

o Several lesions in different places can be treated at once

1.7 Intended Users

Only health professionals that have been trained by OncoBeta® GmbH or one of its
certified representatives are allowed to use this product.

Note: The device is designed for the use by healthcare professional with background
in nuclear medicine or radiation therapy or a trained person under the supervision
of such a professional.

1.8 Other products and devices

The following products are needed in addition to the OncoBeta® Measurement Station to
perform a Rhenium-SCT® procedure:

O

OncoBeta® REC Carpoule with Re-188-paste
OncoBeta® Application System
Sterile Protective Foil AEROFILM by Aero Healthcare Ltd. UK

A waste container for radioactive substances (e.g. the OncoBeta® Waste
Station)

1.9 Complaints / vigilance

Any complaints and vigilance related information shall be reported to OncoBeta GmbH. Vig-
ilance related information shall also be reported to the competent authority of the member
state where the user/ patient is established.

OBG_IFU-MST-ENG_D
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1.10 Software updates

Software updates will be distributed by download or physical distribution and will be in-
stalled manually. In case of software updates, those will be communicated through On-
coBeta® GmbH to the customer.

2 Safety and compliance information

2.1 General safety information MST

O

The rooms in which the MST is administered must meet the requirements of provid-
ing treatment with unsealed nuclides and be equipped with the appropriate infra-
structure for practising nuclear medicine or brachytherapy.

The treatment room must be designated as a controlled area in line with the nation-
al radiation protection regulations. Neighbouring rooms must be monitored for ex-
posure to radiation and, if necessary, also designated as controlled areas.

National requirements governing the medical use of unsealed radioactive substanc-
es as a form of treatment must be complied with. Radioactive material may only be
handled by persons authorised to do so by the national radiation protection regula-
tions.

The operator must have gained approval from the competent authority to handle ra-
dioactive Rhenium-188.

If possible, the treatment rooms should be chosen to prevent radioactive substanc-
es or components contaminated with radiation from having to be transported over
long distances inside the treatment centre. Transporting these materials through
public areas must be avoided whenever possible.

Great care and attention are required when handling radioactive substances. Dis-
tractions must be avoided at all costs. It is recommended any foreseeable tasks to
be trained in advance without radioactivity.

The MST must be handled with care. Careless handling may result in serious injury.

Radioactive material that is being handled should, as far as possible, always be
shielded. Suitable shielding must therefore always be available for use during all
tasks.

The time spent near Rhenium-188 and components contaminated with Rhenium-
188 must be minimised as far as possible. Maximum possible distance from Rheni-
um-188 shall be maintained at all times.

The measurement station may only be installed and maintained by qualified per-
sonnel working for OncoBeta® GmbH, sister organizations of OncoBeta® GmbH or
its certified sales partners.

After use, the device must be checked for contamination.
When moving the MST to its’ final position in the treatment room, it is advised to

move it with the measurement chamber in its’ low position. This assures more sta-
bility of the device if the ground is uneven.
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The device may only be moved over ramps with a maximum inclination / declination
of 25%.

Setting up the MST in the treatment room, the brakes of the wheels must be acti-
vated. This prevents unwanted movements of the device during the treatment.

The MST must not be placed inside the patient environment. The patient environ-
ment is a 1.5 m radius around the area in which the patient or another person can
intentionally or unintentionally touch parts of the medical system.

No simultaneous contact between MST and patient or between MST, operator and
patient is allowed.

Use only for the MST approved disinfectant (for further information see section 6.2).
The MST may only be used as part of the Rhenium-SCT.

Unauthorized modification of the MST and its’ accessories may result in unpredict-
able and unsafe behaviour of the device.

The MSTs handles are exclusively intended to push and pull the device.

2.2 General safety information VDC-606 dose calibrator

>

o

To avoid the risk of electric shock, this equipment must only be connected to a sup-
ply main with protective earth.

The connectors of the readout unit are dedicated for Comecer Netherlands ioniza-
tion chambers. No other devices should be connected to these sockets.

Extra care must be exercised when cleaning the display area. No pressure should
be on the transparent part of the display.

It is not permitted to connect any other equipment than the one provided by OBG to
the ionization chamber.

CAUTION: Replacement of lithium batteries by inadequately trained personnel
could result in a hazard. Batteries to be changed only by trained service personnel.

2.3 EMC safety information

> B> B

O

CAUTION: Medical electrical equipment needs special precautions regarding EMC
and needs to be installed and put into service according to the EMC information
provided in the accompanying documents provided in Appendix A EMC information.

CAUTION: Portable and mobile RF communications equipment can affect medical
electrical equipment.

CAUTION: The VDC-606 dose calibrator should not be used adjacent to or stacked
with other equipment and if adjacent or stacked use is necessary, the VDC-606
should be observed to verify normal operation in the configuration in which it will be
used.
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A

O

CAUTION: The use of accessories, transducers and cables other than those speci-
fied, with the exception of transducers and cables sold by Comecer Netherlands as
replacement parts for internal components, may result in increased emissions or
decreased immunity of the VDC-606.

Only electrical equipment with IEC 60601-1 certification is allowed to be used with
this device.

Portable and mobile RF communications equipment can affect medical electrical
equipment.

24 Safety precautions during treatment

O

Inspections must be made before use, to check that the MST is in full working order.

Before each treatment, a zero-measurement needs to be performed with the dose
calibrator to be used to rule out any contamination of the device.

The medical professional must wear suitable personal protective equipment during
the treatment process. As a minimum, this should comprise the following:

» Lead glasses or a face mask that shield against radiation

» Lead apron

» Impermeable disposable gloves

» Disposable apron
After treatment, the patient, personnel administering the treatment and the radio-

therapy room, including the instruments and devices used, must be tested for con-
tamination.

In the event of contamination and/or incorporation, the appropriate contingency plan
must be followed (see chapter 8)

Contaminated instruments must be packed away in a liquid-tight manner and
shielded appropriately by using lead bricks for example.

In case of power and/or EMC failure, immediately remove the protective foil and dis-
continue the treatment immediately

2.5 Compliance

EMC (Electromagnetic Compatibility) Compliance:
This device is in compliance with the EN 60601-1-2:2015.

MDR Compliance:

This device is designed and produced in compliance with Medical Device Regula-
tion (MDR) 2017 / 745 amending Medical Device Directive (MDD) 93/42/EC, by On-
coBeta GmbH.
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3 Description

The Measurement Station (short MST) is used to determine the activity of the radioactive
substance being applied. The MST consists of a portable activity meter, so called dose cal-
ibrator, which is fitted into a trolley. With the connected readout unit, the necessary settings
of the dose calibrator can be applied, and the activity being read off.

Figure 1.: OncoBeta® Measurement Station

1 Trolley
2 lonization chamber (not visible)
3 Readout unit

3.1 Performance characteristics
3.1.1 Trolley

The performance characteristics specific to the trolley are:

¢ Adjustable height for readout unit
OBG_IFU-MST-ENG_D English
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e Four wheels that can be locked
¢ Functionality of height adjustment of the calibration chamber

3.1.2 Dose Calibrator VDC-606

The dose calibrator used for the MST consists of the ionization chamber and its readout
unit.

3.1.2.1lonization chamber VIK-202

The ionization chamber is an argon filled well type chamber which can measure the activity
of radioactive sources. The ionization chamber can be connected directly to the dedicated

readout unit running Comecer Netherlands dose calibrator software.

lonization chamber type | Well type

5.0 Argon

14 bar absolute
Linearity + 1%

(1 MBQ — 200 GBg Tc-99m)
Resolution 0,001 MBq

0,01 pCi
Saturation >200 GBg (Tc-99m)

>6 Ci (Tc-99m)
Energy range 25 keV — 3 MeV
Electrometer accuracy +1%

Temperature coefficient

0,1% / °C between 10°C and 40°C at 5 MBg and up

Reproducibility

+ 1% over 24 hours, stable conditions

Overall accuracy

+ 3% dependent of specific calibration source and geometric
variations

Response time

Maximum 2 seconds for 95% of the end value

Ranges

Auto ranging

Lead shielding

3mm Pb + additional lead rings

Storage, transport and operational conditions

Temperature range

0° - 40°C/ 35° - 105°F

Relative humidity

Max. 90% non-condensing

Interface Comecer Netherlands (Veenstra Instruments) special
Power requirements 5Vdc, 1,8 W

Dimensions 452 mm x 159 mm &

Well size 69 mm diam. x 280 mm

Weight 15,5 kg

Pressurized gas content

13 bar gauge pressure,
25,2 liters (stp),
45 grams

Table 1.: Specifications of the ionization chamber

Page 10 of 40
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3.1.2.2 Readout Unit

The readout unit runs with its own software called IBC-Lite.

Display 10.4” display, 1024 x 768 pixels
Control 10.4” touch screen
Operating System Microsoft ® Windows Embedded Standard 7
Peripheral interfaces Display Port 01
lonization chamber port (M8)  : 2
uUSB 12
Ethernet 12
Input voltage 24V d.c.
Input current <1A
Input power 15W
Dimensions (w x d x h) 256 mm x 45 mm x 193 mm
Weight 2 kg
Area of use Indoor
Temperature range 0°C-40°C
32°F-104 °F
Humidity 20 % - 90 % RH (none condensing)
Altitude <2000 m
Pollution Degree Rating Pollution Degree 2
Overvoltage Category Category |
IP Class IP 42
Table 2.: Specifications of readout unit
= O
IU?;_I Ethernet Ethernet -port -port
Figure 2.: Back panel connections of the readout unit
Port Description Number of Ports
IK-Port ‘lonisatie Kamer’-port for connection of a compatible ioni- 2
zation chamber
Ethernet Ethernet connection for connection to a Local Area Net- 2
work (LAN)
A CAUTION: The Ethernet ports are blocked for unau-
thorized access and can only be used with OncoBeta
permission or by an OncoBeta GmbH trained per-
sonnel
USB Connection Universal Serial Bus according to version 2.0 1
& of the USB standard
CAUTION: The USB port is blocked for unauthorized
access and can only be used with OncoBeta permis-
sion or by an OncoBeta GmbH trained personnel
Connection Universal Serial Bus according to version 3.0 1

OBG_IFU-MST-ENG_D
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of the USB standard
CAUTION: The USB portis blocked for unauthorized
access and can only be used with OncoBeta permis-
sion or by an OncoBeta GmbH trained personnel

DisplayPort | DisplayPort for connection to an external monitor 1
CAUTION: The display port is blocked for unauthor-
ized acces and can only be used with OncoBeta
f permission or by an OncoBeta GmbH trained per-
sonnel
Power Power connection of the read-out unit 1
Table 3.: Port description
3.1.2.3 Cables
Port Description Cable ter- Cable type | Supplied Maximum
mination length (m) length (m)
Power | Supplied with the | IEC 60320- HO5VV-F 2,5 3,0
inlet power supply C13 3G0.75 mmz
300/500V
100 - 240 V a.c.
50/60 Hz power
supply inlet
IK-Port | Communication M8- 4x0.25mm2 | 0,3+25 15,0
and power for a connector PUR, UL
compatible ioni- IEC 61076- | AWM 20549
zation chamber 2-104, 4
pole

Table 4.: Cable description
3.2 Loss of performance during EMC events

3.2.1 Essential operation

During an electromagnetic (EMC) event the ionization chamber will meet the following per-
formance as specified by Comecer Netherlands:

“The equipment shall continue to operate as intended without operator intervention. To
comply with performance criteria A the following faults shall NOT occur:

- The displayed activity deviates more than 30% from the normal displayed activity.
- The readout unit freezes and does not update the displayed value every two seconds”

3.2.2 Exceptions

For the following events additional performance criteria have been specified:

e Electronically fast transients (EFT)

Page 12 of 40 English OBG_IFU-MST-ENG_D
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Immunity to EFT events will meet the following performance as specified by Com-
ecer Netherlands:

“During the event, degradation of performance is allowed. After the event the device
shall continue to operate as intended without operator intervention.

To comply with performance criteria B the following faults shall NOT occur:

o The degradation of performance persists after the test has finished”

e Voltage dips and variations

Immunity to voltage dips of more than 95% relative to the normal voltage level with a
duration of more than 0.5 cycles will meet the following performance as specified by
Comecer Netherlands:

“Loss of function is allowed, provided the loss of function is self-recoverable, can be
restored by the operation of the controls or is restored after reconnecting the power
supply. To comply with performance the following faults shall NOT occur:

Component failure

Changes in programmable parameters
Data corruption of any kind

Reset to factory defaults”

O O O O

e Electrostatic discharges (ESD)

Immunity to ESD events will meet performance criteria C as specified by Comecer
Netherlands:

“Loss of function is allowed, provided the loss of function is self-recoverable, can be
restored by the operation of the controls or is restored after reconnecting the power
supply. To comply with performance criteria C the following faults shall NOT occur:

Component failure

Changes in programmable parameters
Data corruption of any kind

Reset to factory defaults”

O O O O

3.3 Symbols used

Order number REF Keep in a dry place ?\

OBG_IFU-MST-ENG_D English Page 13 of 40
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Date of manufacture &I

Serial number SN

Manufacturer d
Temperature limit /ﬂ/

Medical device M D

Caution A
Fragile !

4 IBC-Lite Software

CE mark c €

Observe the instructions for
use

Read the manual @
Humidity limit
—

LA

Safe working load ~ Kg
Unique Device Identification DI
Quantity QTyY

The software to use the dose calibrator is already pre-installed on the readout unit and is
ready to be used at the customer’s site. It is a touch screen and can be interacted with fin-

gers or a touch screen suitable pen.

This section will give you an overview how to use the software and interact with its inter-

face.

4.1 Main screen

Starting the dose calibrator by plugging it in, the following screen will become visible:

Page 14 of 40 English
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Figure 4.: Main IBC-Lite screen for Rhenium-SCT

4.1.1 Isotope preset list:

The Isotope preset list in the bottom left of the screen is preset with Re-188 for the Rheni-
um-SCT treatment. It might also be preloaded with Co-57, Cs-137, Co-60 and Tc-99m
and/or F-18 for quality testing. These isotopes can therefore be accessed only by clicking
on them.

4.1.2 Container List:

On the right of the Isotope preset list you will find the Container list. For Re-188, it is pre-
loaded with two different containers. “Before Activation” and “In Use”. These different con-
tainers have different absorption correction factors due to different geometries of the meas-
ured source.

Before Activation Before activation of the Carpoule
In Use After activation of the Carpoule

Table 5.: The different containers for Re-188

During the Rhenium-SCT, the containers “Before Activation” and “In Use” are being used by
clicking on one or the other. This will change the absorption correction factor to the respec-
tive geometry of the carpoule.

4.1.3 Read out values:
In the centre of the main window the values measured by the ionization chamber can be

read off. To the right of the value, you can also see the unit of the value, the selected iso-
tope as well as the selected container.

OBG_IFU-MST-ENG_D English Page 15 of 40



OncoBeta® Measurement Station - MST

oncoBseTtTa

4.1.4 Background subtraction:

It may be advisable to remove the background radiation (contamination) before measuring
the radioactive substance when measuring low activities with possibly a slight contami-
nation in the ionization chamber. If this is not the case, the background subtraction shall
not be used.

NOTE: The configuration of the background subtraction must, in this case, be performed
before the radioactive source is exposed to or near the dose calibrator. If not, this may have
an influence on the correction and may therefor display an activity that is too low when
measuring.

The background subtraction button can be found in the top left corner of the main screen as
downwards pointing arrow and be activated by clicking it. When activated, the arrow
changes to point upwards instead. “Background subtraction ON” will be displayed on top of
the measuring value.

Figure 5.: Background subtraction

4.1.5 Selecting a different Isotope:

5.1

If the isotope preference list does not contain the required isotope, the list with all isotopes
can be opened. To do so, click the “Selecting an isotope” button.

Figure 6.: Button “Selecting an isotope”

After clicking the button, the list with all available isotopes will be displayed in alphabetically
order. Select the isotope to be measured and close the window.

Quality Tests

Accessing quality tests

The quality tests that must be performed can be accessed by the button at the top in
the button bar. Alternatively, it can be accessed through a message automatically displayed
at the bottom right of the screen after turning the device on as soon as actions must be per-
formed (Figure 7.). The message will disappear after approximately 30 seconds.
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Tc-99m

¥ou vall have 15 execute one or mare quality contros

-67

Er-163 ¥90

F-18 ‘ Ga- |

T | Sm-153 Re-186

Figure 7.: Main setup of the software on readout unit

The quality controls (QMM-101) appear as grouped into different categories, such as tests
to be performed on a daily basis, on a weekly basis or other. Under “Status” you can identi-
fy which tests have to be performed and which do not.

FQ‘MM-LDL ‘Quality manager v2.21 - ' —
Cuaality controls Startas Exeinte Close
3 By day Fasled T o H —

£1 Tevo adjustment Oroerdue A5
M Bins conection Faled /242015
{ [ Background effect Creerdue M5
o Agcuracy and cenitmncy test o T tr L]
a Every week ok 107172005
s High voltags chek oK 107172018
11 othe Paused 972015
I incasity test Paued 934 /2018
a Calibration check o LTk Trei 1

Figure 8.: QMM-101 window with all quality checks and their status
Each test can be started by selecting it and clicking on the start button.

NOTE: Before any quality test with a radioactive source, the tungsten cap inside of the
measurement chamber must be removed.

5.2 Every day tests
The quality control checks shall be conducted every day / week based on the check. If not
performed daily, they should at least be performed on the same day before each treat-
ment. For the last quality check (accuracy and constancy test), you will require a source
such as Cs - 137.

5.2.1 Zero Adjustment
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5.2.2

Step 1: All activity needs to be removed from and near the chamber for a correct meas-
urement of the zero setting. After selecting the Zero Adjustment, a window will open to re-
mind you of this. Click OK.

Step 2: After clicking OK, it takes at most 45 seconds for the result to be shown on the
readout unit. Two values will be produced; the PREAMP and the ITOUB value. These two
values are dependent on the background and should be between the limits indicated on the
calibration sheet (see table below) to pass the test successfully.

Minimum Maximum
Pre-amplifier amplification 3100 4500
I-to-Ub-factor 3100 4500

Table 6.: Indication limits for zero adjustment

d ~N
Zero adjustment

Preamplifier gain: 3922
Ito Ub factor 3922

Status: Passed
Comment:

This window will choose OK in 10 second(s).

| ok | [ Help

Figure 9.: Zero adjustment results

If the test has failed, the following quality controls may also fail. Your measurements in the
main application will, in any case, be less accurate or even inaccurate.

Bias Correction

Adjusting the Bias setting is necessary to obtain a near zero reading from the ionization
chamber. Leakage currents that exist in any electronic circuit will be compensated by this.

Step 1: Select Bias correction. A window will open to remind you of removing all activity
nearby. Click OK. After a few seconds a new window will appear and show you the results.

The resulting current should be about 0.1 pA. Increasing the Bias setting value will result in
a lower current and vice versa. This can be adjusted with the Up, Down and Automatic but-
tons, if needed. The measured current should be between 0.05 and 0.15 pA to pass the test
successfully.
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524

- ~
Bias correction lé]

Bias setting: 51 Automatic

Current: 0.10 pA
Status: Paszed
Comment:

This window will cheose OK in 10 second(s).

| 0K I | Cancel ‘ ‘ Help

Figure 10.: Bias correction window

Background effect

Background radiation must not be higher than a specific threshold value to ensure the quali-
ty of the measured data is kept high.

Step 1: Select “Background effect” and click on OK. This will determine the background ra-
diation and takes approximately 15 to 30 seconds.

The system automatically measures the activity 10 times and averages this. This will also
give you the standard variation.

The test will be successful when the average activity is between 0 and 0.4 MBg.

r B
Background effect l&]
Isotope: Tc-99m
Mean activity: 0.036 MBq
Standard deviation activity: 0.000 MBq
Status: Passed
Comment:

This window will choose OK in 10 second(s).

oK H — H Help

Figure 11.: Background measurement
Step 2: Click “OK” to save the quality control and to accept the background effect.

Accuracy and Constancy test

A dose calibrator must produce the same expected value every time a measurement is per-
formed with a known source. Therefor an accuracy and constancy test is performed on a
regular basis.

Step 1: Select “Accuracy and constancy test” to perform the test. A new window will open,
see figure 12.
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r b
Accuracy and constancy test &
Sources:
Serial number Isotope Reference date/time Reference activity
1234-C5137-5678 Cs-137 10/06,/2011 12:27 1956 GBq
] Subtract background
Start
Measurement:
Activity: 0.020 MBq
Mean activity:
Standard deviation activity:
Results
Accuracy Constancy
Expected activity: Expected activity:
Deviation: Deviation:
Status:
Comment:
Cancel Help

Figure 12.: Interface of the accuracy and constancy test.

Step 2: Select the source to be tested from the list of available sources in the window for
the test. Be aware that you have to have a source added to the system in order to select
one for this test.

Note: if you see a light background (under the “Measurement”, “Activity” label) and you
have a relatively low source activity, you can use the “Subtract background” checkmark to
compensate for the background. But do not use the background subtraction when the radi-
oactive source is near the dose calibrator.

Step 3: Place the source in the sample holder and into the dose calibrator and click “Start”
to start the routine. The system will ask for the correct source to be positioned.

The determination of the accuracy and constancy test will take some time (approximately
15 to 30 seconds); the system will measure the activity 10 times and averages this. In addi-
tion, the standard variation is determined.

Page 20 of 40 English OBG_IFU-MST-ENG_D



oncoBerTa

OncoBeta® Measurement Station

F I |
Accuracy and constancy test [ﬁ
Sources:
Serial number Isotope Reference date/time Reference activity
1234-CS5137-5678 Cs-137 10/06/2011 12:27 1.956 GBq
| Subtract background
Measurement
Activity: 1.956 GBq
Mean activity: 1952 GBq
Standard deviation activity: 2635 MBq
Results
Accuracy Constancy
Expected activity: 1956 GBq Expected activity: 1952 GBq
Deviation: -0.23% Deviation: -0.01%
Status: Passed
Comment:
This window will choose OK in 10 second(s).
I OK l Cancel Help

Figure 13.: The results of an accuracy and constancy test.

The accuracy and constancy test is successful when both deviations are between the fol-
lowing values:

Minimum Maximum
Accuracy -5,00% 5,00%
Constancy -5,00% 5,00%

Table 7.: Limitation values for accuracy and constancy test

Step 4: Click “OK” to save and accept the quality control.

If the test has failed, the measurements in the main application will, in any case, be less ac-
curate or even inaccurate.

Perform the following steps if the test has failed:

1. Check whether the correct source has been selected and has been positioned in the
dose calibrator.
2. Check whether the dose calibrator is contaminated. Remove the sample holder for
investigation.
3. Check the position of the source in the dose calibrator. This must be the same as
the position during acceptance.
4. Again, perform the quality control routine. If this fails again, contact your supplier.
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53

531

Re-188 container test

This test is to ensure the correct functionality of the two different containers used for the
Rhenium SCT. This quality check is performed by using the Re-188 measuring setting with
the containers for “Before activation” and “In Use” carpoule.

IMPORTANT: All measurements below will be executed with the same Cs-137 source!

Step 1: Return to the main screen and choose the Cs-137 setting and measure the Cs-137
source available. To do this, introduce the radioactive source into the measurement cham-
ber and let stabilize for a few seconds. Note the value measured.

Step 2: Now select Re-188 as nuclide. Then choose the container Before activation
Again, introduce the same radioactive source. Note the value measured.

Step 3: As next step, choose the Re-188 container In Use. Again, introduce the same Cs-
137 source and note the measured value.

Step 4. After proceeding with the measurements, use the formula below to calculate the
two different factors.

Re — 188 Before activation

= + 10
Cs — 137 25+1%

Re — 188 In Use
Cs— 137

=24.3+1%

If the result of the calculated factor is within 1% margin, the test is successful.
In case of failure:

The test has failed if the margin is bigger than 1%.

In this case, check whether any quality checks still must be performed. If this is the case,
proceed with the pending quality checks until successfully completed. Then, redo the Re-
188 Container test.

If the test still fails, please contact OncoBeta GmbH.
Quality controls every week:

The following quality controls shall be executed once a week or at least before each treat-
ment.

High voltage check

The electronics has a built-in high voltage source. Without this high voltage the ionization
chamber cannot produce a proper output current. It is very important to check the high volt-
age on a regular basis to ensure a reliable operation of the dose calibrator.

Step 1: Select “High voltage check” in the main window and click the “Start” button. A new
window will open and ask you to remove all activity from and around the dose calibrator. To
continue click “OK”. The determination of the voltage may take up to 30 seconds.
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The high voltage check is successful when the voltage is above 145 V.

High voltage check lﬁl

Voltage: 155V

Status: Passed
Comment:

This window will choose OK in 10 second(s).

oK H P— H Help

Figure 14.: Results of a high voltage routine
Step 2: Click “OK” to save the quality control result and to accept the high voltage routine.

If the high voltage check result is below 135 Volt, then first perform a Zero adjustment and
Bias and perform a new high voltage check.
If the high voltage check result remains too low, please contact OncoBeta® GmbH.

5.4 Other quality controls

5.4.1 Linearity test

All deviations that have been corrected through the zero adjustment, bias correction and
calibration have been carried out with a specific activity that is relatively stable. The linearity
test is available to ensure that the other activities are also measured correctly: the activity is
measured and checked over a broad spectrum of activities.

The linearity test must be performed every six months. Tc-99m and/or F-18 are the rec-
ommended source for the intended test. With these sources, the test could be initiated on a
Friday so that it is completed by the following Monday. The activity range shall cover the ac-
tivities used during a standard production.

Step 1: Select “linearity test” and click the “Start” button to perform the test. The following
window will be displayed.
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Linearity test =)
-
Isotope: Interval:

Select anisotope and then click "Automatic” or "Manual” to start the test...

# Datestime Measured activity Expected activiy Devition (i
Background:
Deviation:

Status:

Comment:

Figure 15.: Linearity test

Step 2: Select the required isotope from the list with isotopes. If you select an isotope, the
system will automatically fill in the interval between two measurements. This is used when
you wish to perform the test automatically.

The default interval is 10 measurements per half-life with a minimum of 10 seconds and a
maximum of 1 day. Change the interval if required.

Performing the test automatically:

Step 3a: Click the “Automatic” button to perform the linearity test automatically. The next
window will be displayed, telling you to place the source in the dose calibrator.

r -
Information @

@ Please place the source in the dose calibrator.

Figure 16.: Position the source

Step 4a: Position the source (the product) in the dose calibrator and click “OK” to perform
the first measurement.
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Linearity test &

Isotope: Intervalk
Tc-99m 36 minutes v Stop
==

50
40
30 : : : : : : : : ; : :
P et beeeeoee T s ST St ISR SOEEEES SERERY FEREE R b oo bosendennnie e
10 i i i i i [ i i i i '

00 :
203 ------1
204+
-0 :
40
50

Deviation (%)

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

Time (minutes)
# Date/time Measured activity Expected activity Deviation Results
1 10/06/2011 12:42 3.562 GBq 3.567 GBq 0.13% B“',‘“’“”_“d’ it
2 10/06/2011 13:18 3332 GBq 3.328 GBq 013% LEEET Ly
Status: Busy...

Comment:

[ oK J Cancel || Pause H Help

Figure 17.: Performing a linearity test with several measurements.
You will see the diagram where the deviation (between the measured activity and expected
activity) is shown compared to time in the test. This is displayed using a large format. The
individual measurements will be displayed under the diagram.
Performing the test manually:

Step 3b: Click the “Manual” button to add a new measurement. A new window will open in-
forming about the isotope and its activity.

r B
Measure isotope &J
Isotope: Tc-99m
Activity: 3.578 GBq

OK ] [ Cancel

Figure 18.: Measuring Isotope

The screen will retrieve new activity measurements continuously. Therefor there will be suf-
ficient time to introduce the source in the dose calibrator. When the read-out of the activity
has stabilized, click “OK” to select the measurement.

Step 4b: The measuring isotope window will close and lead you to the main window of the
linearity test. There you will see the first measurement, you just performed, added. Again
click “Manual” to add the next measurement.
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Step 5: The linearity test will have been completed when the last activity measurement is
lower than 1.000 MBq.

Note: When the test passes the threshold value, the background activity will be determined
automatically. The background is an activity between -200 kBqg and 200 kBg where the
maximum deviation will have been minimized. The background will be subtracted from the
measurements. Then the reference activity, expected activities and deviations will be rede-
termined.

The linearity test is successful when the maximum deviation is between -5% and 5%.
Step 6: Click “OK” to save the quality control result and to accept the linearity test.

Note: If necessary, the test can be paused and resumed at a later state. To do so, click the
“Pause” button to pause. And “Start” to resume the test.

Calibration Check

The calibration of the dose calibrator means adjusting three parameters that will ensure that
the dose calibrator again meets the standard model criteria. Three sources are used for the
calibration check: Co-57 (low energy) and Co-60 (high energy). These two first sources are
introduced one at a time and the two parameters are calibrated until minimum deviations
are obtained. A third source, Cs-137 (medium energy), is introduced as last in the control
source.

Note: Only service personnel who are qualified and experienced with the product should
calibrate a dose calibrator. Because this group is not available everywhere and a statement
must be made anyway about the quality of the dose calibrator, we have the calibration
check.

The calibration check uses the same sources as the basic calibration of this device:

e Co-57 (low energy)
e (Cs-137 (medium energy)
e Co-60 (high energy)

The three aforementioned parameters cannot be changed during the calibration check. On-
ly deviations are the determining factors for the success or failure of the check.

The check must be performed every 6 years, starting from VIK-202 Calibration Certificate
date delivered with the device.

Step 1: Select “Calibration check” in the main window and click the “Start” button. The fol-
lowing window will open:
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Calibration check

==

Low-energetic source:

0967-CO57-6543

Properties

Isotope:

Reference date/time:
Reference activity:

Mid-energetic source:

1234-(Cs137-5678

Co-57
10/06/2011 14:07
2914 GBq

Properties

Isotope:

Reference date/time:
Reference activity:

High-energetic source:

6574-C060-7992

Cs-137
10/06/2011 12:27
1.956 GBq

Properties

Isotope:

Reference date/time:
Reference activity:

Results

Deviation:

Comment:

Co-60
10/06/2011 14:08
559.6 MBq

Start

Status:

[ Cancel [ Help

Figure 19.: The calibration check still without results

The window mainly shows the three required sources and the properties.

Step 2: Check carefully that the serial numbers and properties match the ones of the
sources that you have prepared for the check. If one or more of the sources in the window
do not match the actual source, select the correct source in the window by clicking the seri-

al number.

Step 3: After having checked all sources, click “Start” to start the calibration check. The
system will ask you to introduce the correct source in the dose calibrator every time.

Measuring each source will take approximately up to 30 seconds. The system measures
the activity 10 times and averages this. In addition, the standard deviation will also be de-
termined for each source.
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5.5

5.6
5.6.1

Calibration check [
0987-C0O57-6543 |
Mean activity: 2.906 GBq
Standard deviation activity: 4.270 MBg
Expected activity: 2914 GBq
Deviation: 0.26%

1234-C5137-5678

Mean activity: 1.951 GBq
Standard deviation activity: 3.204 MBq
Expected activity: 1.956 GBq
Deviation: -0.28%
6574-C0O60-7992
Mean activity: 558.4 MBq
Standard deviation activity: 0.938 MBq
Expected activity: 559.6 MBq
Deviation: -0.22%
Back
Results
Deviation: -0.28% Status: Passed

Comment:

\ 0K ‘ \ Cancel I Help

Figure 20.: The results of a calibration check
The calibration check is successful when the maximum deviation is between -5% and 5%.

Step 4: Click “OK” to save the quality control result and to accept the calibration check rou-
tine. If you wish to again perform the calibration check, click the “Back” button instead.

Calibration

A re-calibration has to be performed in case of a failure of the calibration check. In this case
please contact OncoBeta GmbH.

Ready for use

The dose calibrator is ready to be used as soon as all quality controls have been success-
fully completed.

Sources and configurations
Source management

Long-life sources will be needed for the accuracy and constancy test, calibration check and
calibration quality control routines.
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To manage the sources, click on the “Sources” button in the main window of the
QMM-101 window. This will require a password. The ‘Setting Password’ is: OncoBeta

The following window will open:

-
Source manager @
Serial number Isotope
0987-C057-6543 Co-57
1234-CS137-5678 Cs-137
6574-C060-7992 Co-60 " |
'

Properties
Reference date/time: 10/06,/2011 14:07
Reference activity: 2914 GBq

Figure 21.: Source management

All defined sources will be displayed in a list in the window. Click a source to view the refer-
ence properties under the list.

5.6.2 Adding a source

Step 1: To add a source to the list with sources, click the “Add” button in the source man-
ager window. The following window will open:
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~
Add source Lé

Serial number:

Isotopes:

Ba-133
C-11
Co-57
Co-60
Cs-137
F-18
Ga-63
Mo-99
N-13
0-15
Tc-99m

Reference

Date/time:

12/14/2015 211 PM
Activity:

[ ok || cancel |

Figure 22.: Add a source
Step 2: Specify the serial number of the source. This is very important and must be unique.

Step 3: Select the isotope followed by the reference data. The manufacturer may refer to

this as “calibration” and not as “reference”. In any case, this refers to the date, time and ac-
tivity that the manufacturer has specified.

Step 4: When all source data has been specified, click “OK” to add the source to the sys-
tem.

5.6.3 Edit source

Select a source from the list and click the “Edit” button to edit a source. The following win-
dow will be displayed:
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- -
Edit source ‘\ﬁ

Serial number:

1234-ABCD-0987

Isotopes:

Am-241
Ba-133
c-11
Co-57
Co-60
F-18
Ga-68
Me-99
N-13
0-15
Te-99m

Reference
Date/time:

12/14/2015 211 PM
Activity:
2.000 + GBg

Figure 23.: Edit source

The functionality of the window is the same as when the source is added. The only differ-

ence is that the serial number can no longer be changed. Change the required data and
click the “OK” button to implement the source change.

5.6.4 Deleting a source

A source can also be deleted. Select the source to be deleted and the click the “Delete” but-

ton. The system will require you to confirm the deletion in a new window. Confirm the dele-
tion by clicking “Yes”. If not, click “No”.

5.6.5 Changing source parameters

If any of the parameters that define the sources was to be changed, select ‘Isotope’
In this field, the user would be able to adjust the following Isotope values:
Half life

e Factor
e Scale
[

Absorption Correction Factor for the isotope container

A second password, different from the previously mentioned ‘Setting Password’ would be
needed. This one is known as the ‘Isotope Password’ and it shall be individualized for each
device and only available for OncoBeta employees.
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6.1

6.2

6.2.1

6.2.2

6.2.3

7.1

Errors

Errors in Use

Errors in use could occur:
— By selecting a wrong nuclide
— After a faulty calibration has been performed
— When the ionization chamber is not connected properly

Errors in the Equipment

Communication error

The most probable cause is a faulty connection. Please check the cable between the
readout unit and the ionization chamber. If the cable is connected correctly, the cable itself
has to be checked for wear or damage.

No zero value

If the measured value cannot be adjusted to zero with the Bias adjustment, there are sev-
eral reasons why this could happen. Below a description and explanation in question - an-
swer form.

Q: The well liner is contaminated.

A: Decontaminate the well liner.

Q: High background value because of a large source in the surrounding of the ionization
chamber. Shield or remove this source.

A: If changing the Bias adjustment setting doesn't bring the reading close enough to zero,
use the background subtraction option to produce a close to zero value.

Q: The leakage current is too high because of moisture.

A: The desiccant cartridge inside the ionization chamber needs to be changed.

No proper calibration (check) is possible

If no proper calibration is possible, this can be caused by:
— An improper Bias/ zero adjustment
— An excessively high background value

— A defective ionization chamber
— The uncertainty level of the calibration sources is too high

Measuring activity
Overview of the steps

The process of using the Measurement Station together with the applicator is illustrated in
the following flow chart:

Step Activity

0 Turn on the dose calibrator and let
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stabilize for at least 30min.

1 Perform all required quality tests before
starting the treatment.

2 Starting treatment: Insertion of the loaded
Applicator into the MST

3 Lowering of applicator into measurement
chamber

4 Measurement

5 Lifting of applicator into end position

6 Continue with treatment

7 Cleaning

8 Turn off the dose calibrator

7.2 Description of the steps for measuring the activity

The Measurement Station will be used together with the applicator to measure the activity
of the REC-paste inside the carpoule in use. To do so the following steps must be per-
formed:

1 Before starting the treatment, various quality tests
must be performed. Those tests can differ de-
pending on the time passed since last tested.

To do so, please follow the instructions as de-
scribed in chapter 4 of this IFU.

NOTE: Before any QC with radioactivity, the
tungsten cap must be removed from the inside of
the measuring chamber.

JJJJJJJJJ

2 Insert the loaded applicator into the deepening of
the measurement station. Place the actuator in its
holder.
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To lower the applicator and its carpoule into the
measurement station, turn the handle of the ap-
plicator counter clockwise until stop. This allows a
separation of the handshield and the rest of the
applicator. This also locks the shield in its position
with help of 3 hooks.

When loosened, let the handle slowly dive into the
chamber until it reaches the bottom. The hand-
shield will stay in place.

CAUTION: The initial activity of each carpoule must be compared to the activity stated in the
Certificate of Compliance provided by OncoBeta with regards to the calibration time and

checked for plausibility before use.

To measure the activity, follow the instructions for
the dose calibrator and its readout unit. All neces-
sary test needs to be done beforehand.

Before Activation: To measure the activity of the
non-activated carpoule, select first Re-188 in the
bottom left corner. Then select the container “Be-
fore Activation”. The correct value will appear in
the main window.

In Use: To measure the activity, when the car-
poule already is activated, select first the Re-188
in the bottom left corner. Then select the contain-
er “in Use”. The correct value will be displayed in

the main window.
_

When proceeded, keep record of the measured
activity in the treatment protocol to then calculate
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the treatment time.

5 After the measurement lift the handle back up
until a click noise can be heard. That means the
handle and its handshield connect to each other
again.

Turn the handle clockwise until both parts are
locked with each other. The hooks fastening the
shield will be opened again.

6 The applicator can now be removed from the
MST and the treatment can continue.

7 After the finished treatment the device shall be
checked for contamination and all surfaces shall
be cleaned.

8 Turn off the dose calibrator by unplugging the
device from the power socket.
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8.1

8.2

8.3

Maintenance

The ionization chamber is, apart from cleaning after each use and its quality control tests,
service free for the end user.

Cleaning the MST

The MST can be cleaned, decontaminated, and disinfected by means of wiping with
Kohrsolin® extra tissues. The devices are not suitable for being immersed in water or steri-
lised. Alcohol-based cleaning products must never be used on acrylic glass surfaces.

Contact OncoBeta® GmbH for an up-to-date list of the suitable cleaning, decontamination
and disinfecting agents.

Procedure to follow in the event of incorporation

For the safety of the patient and all personnel involved in the treatment process, it is im-
portant that the contingency plan is followed carefully in the event of incorporation of the ra-
dioactive material.

Since the radioactive component of the OncoBeta® Rhenium-188-Paste is in the form of a
Re2Sr colloid with a low solubility, it is generally not expected for the incorporated rhenium-
188 to distribute itself systematically throughout the body. The steps taken in the event of
incorporation should therefore focus on the localized removal of the incorporated material.

PLEASE NOTE Medical practices are the responsibility of hospital personnel providing the
treatment. The clinical procedures described here have been observed in everyday clinical
practice; however, they do not constitute mandatory requirements set by OncoBeta®
GmbH. Hospital personnel have a duty to keep up to date with the latest medical findings
and to choose the most appropriate procedures for their patients.

The extent of the incorporation must be calculated and the possible potential damage esti-
mated. Appropriate measures to be taken must be justified by the potential for damage.
Depending on the route of incorporation, measures can be taken to speed up the natural
excretion process or attempts can be made to remove remnants of the paste , e.g. using
tweezers.

Life time and Disposal

The lifetime of the MST is defined as 6.000 cycles of use. One cycle is defined as one
measurement of a REC Carpoule.
For disposal of the Measurement Station please contact OncoBeta GmbH.
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Appendix A

EMC Information:

Electromagnetic disturbances such as electrostatic discharge, mains supply overvoltage spikes and mains
interruptions may cause the following types of degradation of performance:

¢ Noticeable influences on the screen. These should be discarded because it’s clearly not a meas-
urement of the activity of a radioactive source.
e As aresult, the VDC-606 product may need to be restarted (recycle power).

Basic safety is not affected by these phenomena.

Guidance and manufacturer’s declaration — electromagnetic emissions

The VDC-606 is intended for use in the electromagnetic environment specified below. The
customer or the user of the VDC-606 should assure that it is used in such an environment.

All tests are executed in combination with ionisation chamber VIK-202

Emissions test Compliance Electromagnetic environment - guidance

o The VDC-606 uses RF energy only for its internal
RF emissions function.

CISPR 11 Group 1 Therefore, its RF emissions are very low and are
not likely to cause any interference in nearby
electronic equipment.

RF emissions

Class A
CISPR 11
The VDC-606 is suitable for use in all
Harmonics emissions establishments _
Class A other than domestic and those directly connected
IEC 61000-3-2 to the public low-voltage power supply network
that supplies buildings used for domestic
Voltage fluctuations/ purposes.
flicker emissions Complies
IEC 61000-3-3
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Guidance and manufacturer's declaration — electromagnetic immunity

The ionisation chamber is intended for use in the electromagnetic environment specified below. The customer or the
user of the ionisation chamber should assure that it is used in such an environment.

Immunity test

[EC 60601 test level

Compliance level

Electromagnetic environment - guidance

Electrostatic +6KV contact +6kV contact Floors should be wood, concrete or
discharge (ESD) ceramic tile. If floors are covered with
E synthetic material, the relative humidity
IEC 61000-4-2 +8kV air +8kV air should be at least 30%.
Electrical fast +2kV for power +2kV for power supply | Mains power quality should be that of a
transient/burst supply lines lines typical commercial or hospital
IEC 61000-4-4 +1kV for +1kv for input/output | SN¥Ironment
input/output lines lines
Surge +1 kV line(s) to +1 kV line(s) to line(s) Mains power quality should be that of a
line(s) +2KkV line(s) to earth teg;:;:.rl;:r.;lncnﬁ;nnrtnerﬂal or hospital
IEC 61000-4-5 +2kV line(s) to earth

Voltage dips, short
interruptions and
voltage variations on
power supply input
lines

<5 % Uy

(=95 % dip in Uy} for
0,5 cycle

40% Uy

(60 % dipin Uy) for 5
cycles

<5 % Uy

(=95 % dip in Uy) for0,5
cycle

40 % Uy

(60 % dip in Uy) for 5
cycles

Mains power quality should be that of a
typical commercial or hospital
environment. If the user of the ionisation
chamber requires continued operation
during power mains interruptions, it is
recommended that the ionisation chamber
be powered from an uninterruptible power

IEC 61000-4-11 supply or a battery.

70 % Uk 70 % Uy

(30 % dip in Uy) for {30 % dip in L) for 25

25 gycles cycles

<5 % Uy <5 % Uy

(=95 % dipin Uy) for | (>95% dipin Uy) fors

5 seconds seconds
Power frequency 3 A/m 3 A/m Power frequency magnetic fields should be
(50/60Hz) at levels characteristic of a typical location

magnetic field

IEC 61000-4-3

in a typical commercial or hospital
environment.

MOTE Uk is the a.c. mains voltage prior to application of the test level.
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Guidance and manufacturer's dedlaration - electromagnetic immunity

The ionisation chamber is intended for use in the electromagnetic environment specified below. The customer or the
user of the ionisation chamber should assure that it is used in such an environment.

Immunity tast IEC 60601 Compliance Electromagnatic envirenmeant - guidance
test laval level

Portable and mobile RF communications equipment should be used
no closer to any part of the ionisation chamber, including cables, than

the recommended separation distance calculated from the eguation
3IVrms ) !
Conducted RF applicable to the frequency of the transmitter.
3 ¥rms Recommended separation distance
150kHz to
IEC &1000-4-6 80 MHz d=124F
d =1,2¢F 80 MHz to 800 MHz
d=23F BODMHzto25 GHz
where P is the maximum output power rating of the transmitter in
watts (W) according to the transmitter manufacturer and d is the
recommendead separation distance in metras {m).
Radiated RF IVim Field strengths from fixed RF transmitters, as determined by an
electromagnetic site survey,* should be less than the compliance level
3IVim in each frequency range.!
B0 MHz to
IEC 61000-4-3 2.5GHz

Interference may occur in the vicinity of

equipment marked with the following

)

symbol:

NOTE 1 At B0 MHz and 800 MHz, the higher frequency range applies.

MOTE2 These guidelines may not apply in all situations. Electromaqgnetic is affected by absorption and reflection from
structuras, objects and people.

* Field strengths from fixed transmitters, such as base stations for radio {cellular/cordless) telephones and land mobile
radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically with accuracy. To
assass the electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey should be
considered. If the measured field strength in the location in which the ionisation chamber is used exceeds the applicable
RF compliance level abowve, the ionisation chamber should be observed to werify normal operation. If abnormal
performance is observed, additional measures may be necessary, such as reorienting or relocating the icnisation
chamber.

B Owver the frequency range 150 kHz to 80 MHz, field strengths should be less than 2 VW/m.
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Recommended separation distances between

pertable and mobile RF communications equipment and the ionisation chamber

The ionisation chamber is intended for use in an electromagnetic environment in which radiated RF disturbances are
controlled. The customer or the user of ionisation chamber can help prevent electromagnetic interference by
maintaining a minimum distance between portable and mobile RF communications equipment (transmitters) and the

ionisation chamber as recommended below, according to the maximum output power of the communications
equipment.

. Separation distance according to frequency of transmitter
Rated maximum
m
output power of
transmitter
150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2,5 GHz
w — — —
d=12VFP d=12vP d=23P
0,01 012 0,12 0,23
0,1 038 0,38 a73
1 12 1.2 23
10 38 3.8 73
100 12 12 23

For transmitters rated at a maximum output power not listed above the recommended separation distance d in metres
(m) can be estimated using the equation applicable to the frequency of the transmitter, where P is the maximum output
power rating of the transmitter in watts (W) according to the transmitter manufacturer.

NOTE 1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects and people.
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