From: Bensen. Debbie

To: Jankovich, John

Subject: FW: Changes to the Flexitron unit

Date: Wednesday, October 30, 2013 10:32:46 AM
Attachments: image36bf8c.PNG

GA-0497-D-115-S.pdf
Elexitron system label.pdf
label TDU flexitron 110V.PDF

Elexitron configuration label.pdf
Importance: High

Dear John,

Some time ago | sent an email to you requesting guidance. Nucletron B.V. in Veenendaal has changed the labels
for the Flexitron, see attached. They currently have devices ready to be shipped but | have not heard back from
you whether they can be shipped while we are waiting for the SS&D. Can you please look at the attached and get
back to me? | am under a tremendous amount of pressure from Company management.

Thank you,
Debbie

Debra Bensen | Radiation Safety Officer

Elekta B
400 Perimeter Center Terrace, Suite 50
Atlanta, GA 30346, United States

Office: +1-770-670-2518 | Mobile: +1-410-913-3162 | Fax: +1-443-769-1577

debbie.bensen@elekta.com | www.elekta.com

From: Bensen, Debbie

Sent: Thursday, October 03, 2013 3:22 PM
To: 'john.jonkovich@nrc.gov'

Subject: Changes to the Flexitron unit

Dear John,

| hate to be a pain, but working with my mother company in the Netherlands is sometimes a little trying. It seems
they have changed the configuration of the Flexitron in that it can now be purchased with a 10 or 20 channel
configuration in addition to the original 40 channel configuration that is registered. They have also updated the
software and user’s manual as well as changed the labels. (New labels attached) | do need to submit an
amendment for these changes (correct me if | am wrong) but are these changes enough to stop delivery and
installation while the SS&D is being amended? Please advice.

Thank you,
Debbie

Please consider the environment before printing this e-mail.

The contents of this e-mail message (including any attachments) are confidential to and are intended to be conveyed
for the use of the recipient to whom it is addressed only. If you receive this transmission in error, please notify the
sender of this immediately and delete the message from your system. Any distribution, reproduction or use of this
message by someone other than recipient is not authorized and may be unlawful.
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES

SAFETY EVALUATION OF DEVICE
{Amended in its Entirety)

NO. GA-0497-D-115-S DATE: April 25, 2013 PAGE: 10f16
(supersedes MD-0497-D-115-S)

DEVICE TYPE: Remote Afterloading Brachytherapy Unit

MODEL: 36149A02 Flexitron {Formerly 09-00-112 Flexitron)
DISTRIBUTOR: Elekta, Inc.

(formerly Nucletron) 400 Perimeter Center Terrace

Suite 50
Atlanta, Georgia 30346

MANUFACTURER: Nucletron B.V.
Waardgelder 1
3905 TH Veenendaal
The Netherlands

SEALED SOURCE MODEL DESIGNATION:

136147 {(Formerly 09-00-001)

Manufactured by: Mailinckrodt Medical B.V.
Westerduinweg 3
1755 LE
Fetten, The Netherlands

ISOTOPE: MAXIMUM ACTIVITY:

Iridium 192 12 Curies (444 GBq) One source;
13 Curies (481 GBq) replacement source stored for decay to 12 Curies
(444 GBq) at facility

LEAK TEST FREQUENCY: Six (6) Months

PRINCIPAL USE: (AC) — Photon-emitting remote afterloaders

CUSTOM DEVICE: YES X _NO
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DEVICE TYPE: Remote Afterloading Brachytherapy Unit

DESCRIPTION:

The model 136149A02 Flexitron is a remote-controlled afterloading system that treats cancer by
introducing a radioactive sealed source in or on the patient's body for intraluminal, intracavity,
interstitial, and surface brachytherapy. The system is installed in a shielded room and is remotely
contrelled, eliminating radiation exposure to staff.

The components of the system are:

A. The treatment delivery unit (TDU} with source
B. Treatment control panel (TCP)

C. Treatment communications console (TCC)

D. Transit tubes

E. Patient applicators

A TREATMENT DELIVERY UNIT

The treatment delivery unit (TDU) houses the source assembly in the safe, the drive cables, the source
drive, the check cable drive, the channel selector mechanism, stepper motor, electronics, and the
battery. Dimensions of the TDU are 975mm x 625mm x 386 mm {44.3 x 24.6 x 15.2 inches) and it
weighs 98 kg (216 pounds). The unit is fitted with 4 wheels, two of which swivel. There is a foot-pedal
mechanical brake to lock the wheels. Although the TDU is mounted on wheels so that it can be placed
in a convenient location for treatment of patients, it is not considered a transportable device to be
moved to multiple facilities. It is allowed to move the device within a facility from one treatment room to
the other, provided the room has sufficient shielding and permanent electrical interconnections.

The TDU delivers dose to the treatment area, which has been planned with a treatment planning
system or a manual program. Treatment can be administered with up to 40 transit tubes connected to
40 channels in the TDU. The system allows 1 mm steps in each of the 40 channels, giving 401
separate dwell positions. The maximum source out drive distance is 1400 mm from the channel
selector plate. All transit tubes utilized with the device are 1000 mm in length and dwell positions for all
applicators and needles are calculated from this distance. The maximum out-drive distance beyond the
transit tube is 400 mm, although for selected applicators, the maximum out-drive distance may be less.
Dwell times are programmable with increments of 0.1 second and the maximum dwell time is 999.9
seconds. Minimum dweli time is 0.1 seconds per position. Zero seconds can be programmed at a
dwell position, in which case that dwell position is skipped.

When transit tubes or adapters are inserted into the channel selector, they are locked in place by
switching the three position key switch on top of the TDU to the "Treatment” position. Optical sensors
check to verify that transit tubes or adapters are in the channels for which the treatment has been
pragrammed.

Key Switch: A key switch, located on the TDU has 3 positions: standby, operation, & treatment. The
key is removable for safe storage when the HDR TDU is not being used.
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DEVICE TYPE: Remote Afterloading Brachytherapy Unit

DESCRIPTION (Continued):

Indicator Lights: Two sets of indicators are present to display system status. One set of white, green,
and red lights indicate the status of positions of the key switch. A second set of lights, red and green,
indicate the location of the source as it moves out of the safe, (flashing red) or within the treatment
area (red.)

Battery: Upon loss of power, the battery wiil retract the source back into the fully shielded position
within the safe utilizing the stepper motor. When the device is not in use, the device must be
connected to the domestic power supply in order to keep the batteries charged.

Source Assembly: The source is being evaluated within this registration and is only authorized to be
used with the 136149A02 Flexitron device. The source assembly is a multi-stranded stainless steel
cable with a stainless steel capsule containing the radicisotope at one end and the mechanism
connecting to the cable drive at the other end. The source assembly is 2120 mm (6.96 feet) long.

The source capsule which holds the Iridium-192 is 0.6mm X 3.5 mm, and is welded to the distai end of
the source cable. A source tail is welded to the proximal end of the scurce cable. The source cable
diameter is 0.85 mm and consists of 19 woven strands of stainless steel. The source cable is stripped
by peeling wire so that the distal end connected to the source is 0.5 mm in diameter and 107.3 mm
(4.22 inches) long. This stripping of wire is done so that the weld of the source to the wire is to equal
diameters and to make the source end of the wire more flexible through curvatures.

The source itself is cylindrical. The pellet is 3.5 mm long and 0.6 mm in diameter, and is singly
encapsulated in stainless steel by welds. The outside dimensions are 4.6 mm long and 0.86 mm in
diameter.

Safe: The safe, used to house and shield the source during periods of non-use, is spherical and made
of a high density tungsten alloy. A built-in radiation detector detects when the source passes in and
out of the safe.

Drive Mechanism: There are two drive mechanisms, one for the source and the other for the check
cable. The source cable is described in the source assembly description. The check cable is used to
verify the route of the most distal programmed dwell position. The check cable has its own drive. The
check cable dummy end capsule is slightly larger than the actual source insuring patency for the source
to transit. Each drive has a stainless steel wheel about which the cables are wound. Flexitron
achieves accurate source positioning by means of accurate angular rotation of the stainless steel disk
wheel.

Hand crank: This is to be used only if the emergency system does not retract the source after one of
the emergency buttons is pressed. The user can wind the cable back into the safe by inserting a finger
into a recessed indent on the cable drive wheel, accessed via a panel in the front of the TDU. The
check cable can also be retracted by hand by accessing the drive through the rear panel of the TDU.
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DEVICE TYPE: Remote Afterloading Brachytherapy Unit

DESCRIPTION (Continued):

Channel Selector : The channel selector is a round plate found on the top of the TDU and has 40 holes
in a circular shape for the insertion of the transit tubes. On the plate is also the key lock which locks the
tubes in place when the key is turned to "treatment."

B. TREAMENT CONTROL PANEL

The treatment Control Panel (TCP) is a separate box and interfaces to the TDU via a serial
communications port. Its main function is to be a mechanism for the user to start and stop patient
treatment. The dimensions are 218 mm x 195 mm x 150 mm (8.6 inx7.7in x5.9in). Thereis a
touch screen control panel and display. The TCP starts, interrupts, and displays the progress of
treatment. Before a treatment can be initiated, the user must enter a unigue PIN code on a numeric
panel. After the correct PIN code has been entered, the "initiate" touch button will be illuminated. If
the treatment needs to be interrupted, the operator may push "interrupt” and then "continue” to resume
treatment. A large red emergency button is located on the top of the TCP. When pushed, the source
is immediately retracted by the stepper motor. If the stepper motor fails to retract the scurce, a backup
DC motor is activated and exerts more force than the stepper motor.

C. TREATMENT COMMUNICATIONS CONSOLE

The treatment communications console (TCC) includes a keyboard, pointing device, loudspeaker and
application software. Its purpose is to store treatment plans imported from an external Brachytherapy
Planning System or manually entered plan. It then exports these plans to the Treatment Delivery Unit
(TDU) and also it receives data from the TDU regarding the treatment in progress, The TCC supplied is
a commercially available PC, but becomes a dedicated TCC after software installation is done, and it
can be used only for TCC functions.

D. TRANSIT TUBES

Transit tubes are provided for patient applicators, catheters and needles. Transit tubes are connected
to a special connector which is then fitted into the indexing unit. The other end of the transit tube is
fitted into a specific applicator. Transit tubes are marked for insertion in certain channels, depending on
the type of treatment. All connecting tubes are individually inserted and locked.

E. PATIENT APPLICATORS

Patient applicators supplied by the manufacturer are designed for specific anatomical therapies.
Applicators are fitted on the distal ends of transit tubes. The machine cannot send out a source unless
an applicator is properly connected. Every treatment by a live source is preceded by a check cable run
to detect any blockage or constrictions in order to ascertain that the live source can move freely both
out and back. If the check cable run does not move freely out and back, the treatment run is not started
and the source remains within the safe until all obstructions are removed.
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DEVICE TYPE: Remote Afterloading Brachytherapy Unit

LABELING:

Labels are made of plastic and are self-adhesive and included with each radicactive source shipment.
When the scurce is loaded inte the afterloader, a label must be attached to the lower right hand comer
of the TDU. See attachment 6. Additional labeling for the TDU consists of the trefoil indicating
radioactive material is contained within the unit, arrows on the drive cover plate that indicate the
direction to tum to withdraw the source, and a label which identifies the TDU by model number, its
operating conditions and the manufacturing date. Labeling is tested as to its durability, its ability to stick
where it is attached, and its legibility according to IEC 60601-1 standard.

DIAGRAM:

See attachments 1-5

SOURCE CAPSULE

The source capsule is of stainless steel containing a 0.6mm diameter by 3.5 mm length Iridium-192
source. The auter capsule diameter is 0.86 mm. The source capsule is attached to and becomes part
of the source assembly as described above in the source assembly description.

CONDITIONS OF NORMAL USE:

The Flexitron is intended to be used in combination with applicators, which make it suitable for
intracavitary, interstitial, intraluminary, bronchial, endovascular and surface brachytherapy. Its
operating temperature range is +10 to +35 ° C (+50 to +95° F), with a humidity range of 30-75% (non-
condensing). The operating altitude range is 0 to 3000 meters (0 to 1 0,000 feet.) It must be used only
in a properly-shielded room, designed for high dose radiotherapy and with permanent electrical
interconnections. It shall only be operated under the direction of an authorized user and authoerized
medical physicist.
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DEVICE TYPE: Remote Afterloading Brachytherapy Unit

PROTOTYPE TESTING:

Since this is a new source and device, testing was done on prototypes. The cable/source configuration
was tested to 30,000 transits, which is determined to be beyond its clinical lifetime of 7,500 transits over
the 4 month period of the effective life of the source. The manufacturer states that the source was
repeatedly driven into an obstruction and the source successfully withstood 100 collisions.

The manufacturer states that the source has been tested for temperature, pressure, and impact in
accordance with SO 2919:1999, and that this testing was done by BAM, the German Federal Institute
for Material Research. The BAM test report number 111.3/11201 and the source achieved a
classification of ISO 53211. The source is limited tensile strength tested and leak tested by immersion
as per 1ISO 9978.

The majority of prototype testing related to electrical requirements for the Flexitron IEC 6060 1-1
edition 1988 and amendments A 1 and A2 are for general requirements for safety of medical
electrical equipment. IEC 60601-1-1 second edition 2001 is for safety requirements for medical
electrical systems. |EC 60601-1-4 edition 1.1, 2004 is for programmatile electrical medical systems
(software systems). |IEC 60601-2-17 second edition 2004 is for particular requirements for the safety
of automatically-controlled Brachytherapy after loading equipment. The entire prototype testing of
the Nucletron Flexitron for these four standards was carried out by the Underwriters Laboratory
International {Netherlands) B.V. In addition, [EC 60601-1-2 second edition 2001 for the testing of
electromagnetic compatibility was executed by Thales Netherland B.V. The Flexitron passed all of
the tests.

The prototype testing according to international consensus standards was the culmination of a process
which included engineering analysis, in-house testing, and finally third party prototype testing. The
international consensus standards used by Isodose Control included:

. tSO 2919 second edition, 1999: general requirements and classification of sealed radioactive
sources

. IEC 60601-1 edition 1988 plus Al and AZ: general requirements for safety of medical electrical
equipment

. IEC 60601-1-1 second edition 2001: safety requirements for medical electrical systems

» IEC 60601-1-4 edition 1.1, 2004: programmable electrical medical systems (software systems)

. IEC 60601-2-17 second edition 2004: particular requirements for the safety of autocmatically

controlled Brachytherapy afterloading equipment
. IEC 80601-1-2 second edition 2001: electromagnetic compatibility requirements and tests






REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES

SAFETY EVALUATION OF DEVICE
{(Amended in its Entirety)

NO. GA-0497-D-115-S DATE: April 25, 2013 PAGE: 7 of 16
(supersedes MD-0497-D-115-S)

DEVICE TYPE: Remote Afterloading Brachytherapy Unit

EXTERNAL RADIATION LEVELS:

Distance from 12 Curie

. Radiation Level
source in safe

5cm 0.336 mR/hr (3.66 uSv/hr)
30cm 0.072 mR/hr (0.72 uSv/hr)
100 cm < 0.02 mR/hr (< 0.2 uSv/hr)

Dose Rate is air, unshielded 12

. Radiation Level
Curie source

5 cm 1.9 x 10° R/hr
30 cm 55.2 R/hr
100 cm 55 R/hr

QUALITY ASSURANCE AND CONTROL.:

The manufacturer states that every source is limited tensile strength tested, leak tested by immersion
per ISO 9978, and measured for radiation level. In addition, 4% of every batch of sources are used for
destructive tensile strength evaluation. Three samples of every batch of sources are not activated but
are used for quality control to monitor manufacturing tolerances, weldings and capsule.

Complete information on the manufacturer's quality assurance program on the Flexitron afterloading

brachytherapy unit has been submitted and deemed acceptable by the Georgia Department of
Naturail Resources, Radioactive Materials Program.

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE:

1, This device shall be distributed only to persons specifically licensed by the NRC or an
Agreement State.

2. The source shall be leak tested at intervais not to exceed six (6) months using techniques
capable of detecting 0.005 microcuries {0.185 kBq) of removable contamination.

3. Handling, storage, use, transfer, and disposal is to be determined by the licensing authority.

Because the sealed sources have high exposure rates, they must be installed and transferred
only by experienced, trained and licensed personnel using adequate handling of equipment and
procedures.

4. The device shall be installed and initially tested for proper operations: the source exposure
mechanism, safety warning component labels, external radiation levels, both source exposed
and source shielded, and leak tested by trained service personnel specifically licensed to do
so by the NRC or Agreement States. Further, the reviewer should request documentation of
traininglexperience of the service representative who will install and service the device.
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DEVICE TYPE: Remote Afterloading Brachytherapy Unit

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE: (continued)

5. The Nucletron 136147 model (formerly Isodose Control source model 09-00-001) sealed source
is approved by the Georgia Department of Natural Resources, Radioactive Materials
Program.for use in the Nucletron 136149A02 Flexitron (Formerly Isodose 09-00-112 Flexitron).
The source is not registered in a separate certificate.

B. The Nucletron 136147 model (formerly |sodose Control 08-00-001) sealed source is
manufactured by Mallinckrodt BV, Petten, The Netherlands.

7. The source wire shall not be cut or altered by the licensee

8. The manufacturer states that the power to the TDU must be maintained in order to keep the
batteries charged. Batteries are to be replaced every two years.

9. The system is not protected against the ingress of fluids.

10. The manufacturer states that the device is not to be used in oxygen-enriched atmospheres of
more than 21% oxygen, anesthetic mixtures with air or nitrous oxide and/or in atmospheres
containing explosives or flammable gases.

11. The Flexitron must be used only in a properly-shielded room, designed for high dose radiation
therapy and with permanent electrical interconnections.
12. The mariufacturer states that the Flexitron system is intended for use in an electromagnetic

environment in which radiated RF disturbances are conirolled. The user can help prevent
electromagnetic interference by maintaining a minimum distance between portable and mobile
RF communications equipment {transmitters) and the Flexitron system.

13. The expected life ofthe Flexitron system is 10 years, when maintained according to the
preventive maintenance schedule.

14. The manufacturer states that the expected lifetime of the cable drive mechanism is one million
transits or ten years of heavy clinical use when maintained according to the preventive
maintenance schedule.

15. The source cable and check cable must be replaced before 30,000 transits.

16. The expected life of the transit tubes and applicators is three years.

17. The manufacturer states that no software other than the manufacturer's TCC software may be
fun on the TCC.

18. This registration sheet and the information contained with the references shall not be changed
without the written consent of the Georgia Department of Natural Resources, Radioactive
Materials Program.

FDA APPROVAL SUMMARY

The manufacturer submitted a copy of the U.S. Food and Drug Administration, Approval No. K070574,
form 510K dated April 13, 2007 for the Flexitron "system" (device and source).

SAFETY ANALYSIS SUMMARY:

Based on our review of the information and data submitted, we conclude that the Nucletron 136149A02
Flexitron (Formerly Isodose Control model 09-00-112 Flexitron) device and the Nucletron source
modei136147 (formerly Isodose model 08-00-001) source are acceptable for licensing purposes. We
conclude that this device and source will be expected to maintain the containment integrity for both
narmal and accidental conditions that might occur during routine use.
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DEVICE TYPE: Remote Afterloading Brachytherapy Unit

REFERENCES:

The following supporting documents for the Nucietron 136149A02 Flexitron (Formerly Isodose
Flexitron) are hereby made part of this registry document:

Isodose Control application dated July 3, 2007

Isodose Control letter dated December 19, 2007

Letter with attachments dated February 25, 2008

Isodose Contro! letter with attachments dated April28, 2008

Letter with attachments dated May 16, 2008

Letter dated June 19, 2008

Electronic mail with attachment dated June 20, 2008

Isodose Control letter with attachment dated July 25, 2008

Isodose Control letter with attachments dated August 21, 2008 i0. Nucletron Corporation |etter
dated October 12, 2010, with attached Isodose Control/Nucletron letter dated October 9, 1009
10. Nucletron Corporation letter with attachment dated October 27, 2009

11. Nucletron Corporation letter with attachments dated February 4, 2010,

12. Electronic mail with attachments dated March 15,2010.

13. Nucletran Carporation letter with attachments dated November 11, 2010,

14. Nucletron Corporation electronic mail with attachments dated January 6, 2011
15. Nucletron Corporation letter with attachments dated January 19, 2011.

16. Nucletron Corporation letter with attachments dated February 3, 2011.

17. Nucletron Corporation letter with attachments dated February 9, 2011

18. Nucletron Corporation electronic mail with attachments dated April 12, 2011.
19. Elekta, Inc. letter dated January 25, 2012.

20. Two letters, each dated January 30, 2012, from Nucletron, an Elekta Company.
21. Elekta, Inc. d/bfa Nucletron letter dated March 30, 2012.

22. Elekta, Inc. d/b/a Nucletron letter dated June 6, 2012
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DEVICE TYPE: Remote Afterloading Brachytherapy Unit

ISSUING AGENCY: Georgia Department of Natural Resources
Radioactive Materials Program

This document is not a license to receive, possess or distribute radioactive material. Receipt,
possession and distribution of radioactive material, sources and devices containing radioactive
material, are subject to the terms and conditions of applicable regulations and licenses issued by NRC
or Agreement States.

Date: Aprii 25, 2013 Reviewer: L '

Eric T. Jameson / )
Date: ﬁf{'aﬂl Q§/ X X /I"b Concurrence: %LN % 7% £ *ﬁﬁ-/
Frank Nederhand //
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Q ELEKTA Flexitron System label

150875-00 [00]

Label Specification

Page 1 of 1

NB00475[00]

Sample of label:

& Nucletron C €034z

Flexitron®

@ Serial No. [N r{0]

Product No. kI FEFXp;
M] Manufactured  Month: [(Ell  Year: KEEZ

Nucletron B.V., Waardgelder 1,
150875-00-00 3905 TH Veenendaal, The Netherlands

For details and placement instructions, see the following documents:

Doc. No. Titel

RND-02708 Flexitron Product and Packaging Labels — Label Design
136871 Placement Labelling Co60 TDU

136872 Placement Labelling

Copyright © 2013 Nucletron B.V. Company Confidential. All Rights Reserved. A print out is uncontrolled after
10 September 2013, verify before usage in SmartSolve whether this is the latest revision.







Q ELEKTA

150883-02 [00]

Flexitron HDR TDU 110V label

Label Specification

Page 1 of 1

NB00475[00]

Sample of label:

& Nucletron

Y.

Flexitron HDR TDU

Radionuciide [[EEFTIIINEG
0] F 00000 [Rvee

Mains Supply
Power Input  EX{R4]
150883-02.00 Mains Freq. [ENE

3.15/100-120 AV

For details and placement instructions, see the following documents:

Doc. No. Titel

RND-02708 Flexitron Product and Packaging Labels — Label Design
136871 Placement Labelling Co60 TDU

136872 Placement Labelling

Copyright © 2013 Nucletron B.V. Company Confidential. All Rights Reserved. A print out is uncontrolled after

10 September 2013, verify before usage in SmartSolve whether this is the latest revision.







Q ELEKTA Flexitron Configuration label

050543-00 [00] Label Specification Page 1 of 1

NB00475[00]

Sample of label:

& Nucletron
Flexitron Configuration

Type: HDR QO PDR Q Cobalt-60 QO
Channels: 100 200 400
Voltage: 100120V O 220-240V O

Language: | |

Nucletron B.V., Waardgelder 1,
050543-00-00 3905 TH Veenendaal, The Netherlands

For details and placement instructions, see the following documents:

Doc. No. Titel

RND-02708 Flexitron Product and Packaging Labels — Label Design
136871 Placement Labelling Co60 TDU

136872 Placement Labelling

Copyright © 2013 Nucletron B.V. Company Confidential. All Rights Reserved. A print out is uncontrolled after
10 September 2013, verify before usage in SmartSolve whether this is the latest revision.







