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Subject: Report concerning the contamination incident at Laval
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Dear Tomas and Eric,

Please find attached the report submitted to the CNSC concerning the discovered contamination. | will continue
to keep you informed should any new information come to light.

Kind Regards,
Debbie

Debra Bensen | Radiation Safety Officer

Elekta

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: Monday, May 19, 2014 4:06 PM

To: 'Heimann, Mike'

Subject: Lic: 13364-1-17.2 Report concerning the contamination incident at Laval

Mike,

As per the General Nuclear Safety and Control Regulations/SOR200-202, section 29.2, please find attached the
Incident Report for the contamination discovered at Laval. Should you have any questions, please feel free to
contact me.

Kind Regards,
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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1. Data

		Customer:




		Centre de Santé et de Services Sociaux de Laval

1755 Boul Rene Laennec


Laval, QC  H7C1N7


Contact:  Fadi Hobeila  450-668-1010



		CLM Case Number:

		01819773



		Device description:

		Flexitron model 136149A12, SN FT00089



		Source description

		Ir-192 Source Model 136137, SN D85B344 Activity - 180 GBq


Manufactured by Mallinckrodt Medical B.V., The Netherlands



		Date of Event:


		April 29, 2014



		Date of Notification:

		April 29, 2014



		Date of Report

		May 19, 2014



		Reporter:

		Elekta Inc.


400 Perimeter Center Terrace, Suite 50


Atlanta, GA  30346


Contact:  Debra Bensen,  770-670-2518



		Attachments:

		IUN-802932-00 Contamination check of afterloading system


SN-802973-00  Contamination measurements and wipe tests





2. Description of Event

During a routine source exchange of the Nucletron Flexitron unit at Centre de Santé et de Services Sociaux de Laval, removable contamination was detected.  Following the standard service procedure, the qualified Elekta service engineer unloaded the spent source into the shielded source container.  The service procedure includes several contamination checks, including wipe tests of the spent source tail and check cable.  Using a valid calibrated survey instrument, the engineer reported an average net reading of 1042 counts per minute for the source tail and 44 counts per minute for the check cable.  This activity corresponds with approximately 653 Bq for the source and 28 Bq for the check cable (wipe and count efficiency ~ 10 and 26.6%, respectively).  The legally set limit is 200 Bq, consequently, the Flexitron system was regarded as contaminated and needed to be taken out of commission.  The servicing procedure was discontinued.   


3. Actions Taken

The service engineer immediately consulted both local physicist and Elekta radiation safety officer (RSO). The source was contained in the transport container and external readings were within the normal range.  The device was quarantined and the room properly marked to restrict entrance.  Treatment room was restricted by local physicist.   

The Elekta RSO notified the Canadian Nuclear Safety Commission of the contamination immediately via phone and with a follow up email later that afternoon.  Emergency notification was made to the manufacturer, Nucletron B.V., and a case was opened for immediate investigation.  

The preliminary research indicated that the origin of the contamination was a limited amount of external Iridium-192 contamination of the supplied Iridium-192 source.   As a preventive measure, all source deliveries from Mallinckrodt were stopped, and any source from Mallinckrodt due to be installed was put on hold.  Customers who receive sources from QSA Global were not affected.

An email notification was sent to all licensees who operate Flexitron HDRs on April 29, 2014, notifying them of the contamination detected on one of the units.  Licensees were advised to check their Flexitron units, applicators, transfer tubes and any other system accessory for contamination according to their procedures.      

On April 30, 2014, an Important User Notice, IUN-802932 (attached), was sent to all users of Flexitron and microselectron PDR’s in the US and Canada who receive sources from Mallinckrodt Medical B.V.  In the Notice, customers were again advised to check their afterloader, applicators, transfer tubes and any other relevant system accessories for contamination, according to their local procedures. In the case where they observed elevated levels of radiation, they were to contact Elekta Technical Support.   Customers were expected to inform us of their check before May 9, via the FCO action notification. The follow-up of this Notice is being done by the Elekta service team.  No other facility has reported detecting contamination.

4. Initial Root Cause and Analysis

The Root Cause of this incident is the contamination of the iridium pellets coming from the MURR (University of Missouri Research Reactor) on January 17th and January 26th.  These were responsible for the contamination of sources found in the field which were produced between January 17th and the beginning of February.  Normally, iridium pellets are received from the Petten nuclear reactor, but it was shut down for service during this time.  

The contaminated equipment located at Laval included the Flexitron HDR afterloader and Gynecological transfer tubes (REF 111650-00, Po/Mo no: 80199754).  The contamination did not affect patients or staff.  


The self reading dosimeter worn by the Field Service engineer read zero following the service procedure. 


Risk Evaluation:  The system is a closed system and therefore contamination of patients during treatment is unlikely.  The external exposure is regarded as negligible.  The most likely route of internal exposure is ingestion. Taking into account an effective dose coefficient of 1.4 x 10E-9 Sv/Bq for ingestion, a worst-case scenario in which all the activity is ingested would result in an effective follow-up dose of 653 * 1.4 x 10E-9 Sv/Bq = 1 microSievert.  Inhalation of small particles (class S, 1 µm AMAD), taking into account an effective dose coefficient of 6.2 x 10E-9 Sv/Bq, results in an effective follow-up dose of 4 microSievert.  

These levels of radiation are 250 – 1000 times below the permissible limit for members of the public. Therefore, the risk of this contamination leading to health risks is remote.

5. Corrective Actions

Structural and procedural corrective actions are necessary to prevent and/or detect contamination in the future.  


Corrective actions completed by Mallinckrodt:

· Mallinckrodt has introduced preventive measures to eliminate this type of contamination by pellets coming from the MURR in the future.


· Mallinckrodt had already performed extensive cleaning of the hot cell including replacement of several pieces of production equipment


· Mallinckrodt has introduced additional tests including

· Additional cleaning for the source transport after the final check (since contaminated sources in the field from between January 17th and the beginning of February were possibly contaminated after the final check).

· Sources already produced at Mallinckrodt will be rechecked, to validate the above. 


Procedures measuring for contamination before installation for Flexitron sources are in preparation.  These will be forwarded to the CNSC upon completion.  In the meantime, a Service Notice, SN-802973 (attached) has been sent to all Field Service Personnel with instructions for contamination measurements. 

· All new sources shall include a wipe test of the accessible part of the source cable prior to loading.   

· Introduction of the Flexitron source wipe tool which will enable the entire source cable and source capsule to be wipe tested upon installation to detect if contamination is present prior to use.  

The contaminated Flexitron unit will not be cleaned at Laval.  A new Flexitron unit is in route and the old unit will be packaged properly to ship back to the Netherlands.  Additionally, the contaminated Ir-192 source has been returned to Mallinckrodt for further investigation.
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O&O Nucletron

Important

User Notice

We are providing the information in this Notice to notify you of an important safety issue that may
exist on your equipment, and to inform you of any actions needed to safeguard both your staff and
your patients. We ask that you please read and understand the content of this notice and
implement any recommendations provided.

We also need you to acknowledge and accept this FCO by signing and returning the statement on
the FCO Action Notification Report.

We advise you to insert this Notice in the applicable copy of the User Manual.

Contamination check of afterloading system

Product: Flexitron and microSelectron PDR in USA and Canada

Date: 1 May 2014
FCO: [UN-802932

Scope: All users of Flexitron and microSelectron PDR in USA and Canada

Description: During a routine source change by an Elekta service engineer,

contamination in one specific HDR afterloader system was detected.

Preliminary investigation indicates that the origin of the contamination is a
limited amount of external Iridium-192 contamination of the supplied Iridium-
192 source.

Clinical impact: An afterloader system is a closed system and therefore the risk of

contamination, leading to health risks, is remote.

Solution: We advise to check your afterloader, applicators, and transfer tubes or any
other relevant system accessory, for contamination, according to your local
procedures
In case you observe elevated levels of radiation, please immediately contact
Elekta Technical Support @ 1-855 — MY ELEKTA

Technical Reference: Product Issue case reference: 1819773

Contact: If you have any queries about this Notice, please contact Elekta Technical
Support @ 1-855 — MY ELEKTA

FCO: IUN-802932 VID:00 Nucletron B.V. Page 2 of 4

Tel: +31 557 133 Fax: +31 557 208
oncosupport@nucletron.com

Copyright © 2013 Elekta AB. All rights reserved www.nucletron.com gPOLO0007_3 VID:02






O&O Nucletron

Important

User Notice

1 Scope
All users of Flexitron and microSelectron PDR in USA and Canada.

2 Description

During a routine source change by an Elekta service engineer, contamination in one specific HDR
afterloader system was detected.

Preliminary investigation indicates that the origin of the contamination is a limited amount of external
Iridium-192 contamination of the supplied Iridium-192 source.

3 Consequences

Our preliminary investigation results show that it is not likely that other systems are involved. Nevertheless,
we would like to rule out possible contamination in your afterloader system. Please note that an afterloader
system is a closed system and therefore the risk of contamination, leading to health risks, is remote.

4 Resolution

We advise you to check your afterloader, applicators, transfer tubes and any other relevant system
accessories for contamination, according to your local procedures.

In the case where you observe elevated levels of radiation, please immediately contact Elekta Technical
Support @ 1-855 — MY ELEKTA to notify us of this deviation and for further assistance.

In any case please return the completed FCO Action Notification Report to lisa.wright@elekta.com by May,
9, 2014.

FCO: IUN-802932 VID:00 Nucletron B.V. Page 3 of 4
Tel: +31 557 133 Fax: +31 557 208
oncosupport@nucletron.com

Copyright © 2013 Elekta AB. All rights reserved www.nucletron.com gPOLO0007_3 VID:02
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FCO Action Notification Report

Please complete the details below and sign the appropriate acknowledgement section.

*The information in this FCO has been provided to address a safety issue and therefore the customer is expected
to acknowledge and accept the recommendations given, and ensure they are implemented. By refusing to
implement the recommendations, the customer assumes full responsibility and liability for all matters (including
costs, losses, claims, and expenses) resulting, whether directly or indirectly from not implementing such
recommendations. Further the customer will hold Elekta harmless from all matters (including costs, losses, claims
and expenses) resulting, whether directly or indirectly from not implementing such recommendations.

Failure to sign and return the acknowledgement may affect any follow-up actions necessary for us to take, and
may require Elekta to report to the Regulatory Authorities in your country.

Classification:  Important User Notice FCO Ref: IUN-802932
FCO o .
d N Contamination check of afterloading system

escription:
Scope: All users of Flexitron and microSelectron PDR in USA and Canada
Hospital:
Device Serial No: Location or

Site No:

Acknowledgement by customer

| acknowledge that | have read and understood this Notice and accept implementation of any given
recommendations.

| have checked the afterloader system and:

] Did not observe elevated levels of radiation

[0 Observed elevated levels of radiation

Name: Title:
Signature: Date:
FCO: IUN-802932 VID:00 Nucletron B.V. Page 4 of 4

Tel: +31 557 133 Fax: +31 557 208
oncosupport@nucletron.com

Copyright © 2013 Elekta AB. All rights reserved www.nucletron.com gPOLO0007_3 VID:02
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Contamination measurements and wipe tests
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O~O Nucletron

Service

Notice

Please confirm reading and understanding the information in this Service Notice
by signing and returning the Acknowledgement page.

Contamination measurements and wipe tests

Product: Flexitron and microSelectron

Date: 14 May 2014
Reference number: SN-802973-00

1 Scope
This service notice is valid for all factory trained and certified afterloader engineers.

2 Related Documents

Reference Revision |Description

77700160MAN 02* Flexitron User Manual

190051ENG 08* microSelectron Digital Reference Manual

77700245MAN 00* microSelectron Digital V2/\VV3 PM Procedure
77700196MAN 01* microSelectron Digital V2/V3 PM Checklist

77700106 MAN 05* Flexitron Planned Maintenance Information
77700221MAN 03* Flexitron Planned Maintenance Checklist

77700291MAN 01* Flexitron Corrective Maintenance Information
190056ENG 06* microSelectron Digital/V3/V2/HDR/PDR Technical Manual

*The mentioned revision numbers are the latest revisions at the time of publication of this document. The
latest revisions are available on Elektamarketing.info.

3 Description

Contamination has been reported that was found during routine source exchange. This document provides
general information about source contamination, wipe tests and references to updated service
documentation.

4 About radioactive contamination

Contamination is basically loose radioactive material, that could originate from an unsealed (damaged)
source, contact with other contaminated surfaces or tools (during source production in the hot-cell or
container), radioactive dust or liquids (e.g. during storage or transport).

Ref number: SN-802973-00 VID:00 Nucletron B.V. Page 2 of 6

Tel: +31 318 557 133 Fax: +31 318 557 208
oncosupport@elekta.com
Copyright © 2014 Elekta AB. All rights reserved www.elekta.com gPOL0007_8 VID:03
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Service

Notice

This may be a problem in terms of spreading contamination into unrestricted areas, applicators and
accessories, exposing yourself and others to radioactivity. Contamination problems could also lead to
internal exposure via ingestion, inhalation, absorption through cuts, etc.

Legal contamination limits for gamma and beta emitters are (local regulations may be different):

< 185 Becquerel for a radioactive source
< 4 Becquerel per cm for any surface that is considered to be normally free of radioactivity (e.g.
the afterloader parts, applicators, transfer tubes and check cable).

Any level of contamination above the legal limit means that a part must be replaced or cleaned before it
can be used again.

5 General Practices for Measuring Contamination

The most likely source of contamination are the Iridium pellets that are used to produce the source. Iridium-
192 emits beta-particles (electrons) that can be effectively measured with a GM-detector.

General guidelines for measuring contamination include the following:

e Because contamination is generally about very low levels of activity, measurements should be
performed over a sufficient period of time (typically 5 min for wipe test measurements).

e Itis important to establish the background level (BGND) to distinguish contamination from normal
background radiation. Background radiation is basically cosmic radiation and radiation coming
from the earth and building materials and other radiation sources.

e Minimize the distance between detector and surface being measured but without making contact.
Avoid contaminating the instrument.

e If you measure a surface directly with the meter, scan the area slowly otherwise contamination
could be missed due to slow response time of instrument.

e Use audio on the survey instrument for an immediate indication.

6 Practical guidelines for contamination checks

This section contains practical guidelines for contamination checks that are based on the above mentioned
general practices and legal limits on contamination.

Ref number: SN-802973-00 VID:00 Nucletron B.V. Page 3 of 6

Tel: +31 318 557 133 Fax: +31 318 557 208
oncosupport@elekta.com
Copyright © 2014 Elekta AB. All rights reserved www.elekta.com gPOL0007_8 VID:03
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6.1 Tools for measuring contamination and wipe tests

Nucletron recommends the Inspector survey/contamination meter as an engineer’s tool for contamination
checks. This instrument has a tray to place wipe test pads directly below the detector. The efficiency of the
meter for Iridium-192 is around 20%. Practically this means that if there is 100 Bq on the wipe test pad, the
meter will show around 20 counts per second, or 6000 counts in 5 minutes. Based on this efficiency and
the detectable limit, it can be calculated that the minimum measurement time should be 5 min. Natural
background levels are usually around 100-250 counts in 5 minutes but can be lower or higher in certain
areas.

Nucletron also recommends to use the dedicated wipe test pads (smears) that can be placed in the wipe
test tray of the Inspector. These pads have an adhesive side for the fingers and the tray, and are made of a
special fabric that collects and holds dust. The pads should be used dry. As a general rule, a wipe
efficiency of 10% is used. That means that by wiping a surface, only 10 % of the removable contamination
is taken up by the wipe pad.

For the Flexitron a dedicated source exchange and wipe tool is available. With this tool, a wipe test is
performed on the entire source cable and source capsule while loading the source. The wipe tool is
described in the Flexitron User Manual (77700160MAN).

Ref number: SN-802973-00 VID:00 Nucletron B.V. Page 4 of 6
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6.2 Performing Wipe Tests
During a source exchange, minimally the following wipe tests must be performed

e On the check cable that is in the afterloader
e On the accessible part of the unloaded source cable
e On the accessible part of the new source cable, prior to loading.

The planned maintenance procedures for the microSelectron and Flexitron prescribe in detail how to
perform the wipe tests on the check cable and source cable.

e microSelectron Digital PM Procedure (77700245MAN)
¢ Flexitron Planned Maintenance Information (77700106 MAN)

Users are generally obliged by regulations to perform periodic contamination checks on the equipment
outer surfaces, applicators and accessories. Often this is done by placing applicators and transfer tubes in
a large well chamber and performing spectral analyses.

6.3 How to act in case contamination is found
As an action level has been determined: two times the background radiation. If you use the Inspector
dosemeter, measure for 5 minutes to get a valid reading.

If you measure a value on any wipe test or surface that exceeds two times the back ground level:

e Do not proceed. Your safety and the safety of the hospital staff comes first!

e Check yourself (hands, shoes) and the things you take with you for contamination.

e (If clean) Leave the room, seal or close the door and mark it ‘No entry’.

e Contact the local physicist/RSO and Elekta support and decide on the course of action.
After contacting the radiation safety officer further actions will be defined based on the level and location of
the contamination.

6.4 Decontamination Procedures
In case a system is found to be contaminated, it will require decontamination and some parts will probably
need to be replaced. The decontamination procedures are part of the following manuals:

e Flexitron Corrective Maintenance Information (77700291MAN)
e microSelectron Digital/V3/V2/HDR/PDR Technical Manual (190056ENG)

Prior to performing these procedures, the engineer involved must contact the supervising
engineer/manager and Elekta Technical Support and the supervising Radiation Safety Officer (RSO).

Engineers performing these procedures must have extensive experience with Nucletron afterloader
equipment and must be trained and qualified in handling radioactive (open) sources and performing
decontamination procedures.

Ref number: SN-802973-00 VID:00 Nucletron B.V. Page 5 of 6
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Service Notice

Acknowledgement

Please complete the details below and sign the appropriate acknowledgement section to oncosupport@elekta.com

Classification:  Service Notice Ref number: SN-802973
Description: Contamination measurements and wipe tests

Scope: Flexitron and microSelectron

Name:

Organization:

Country:

Acknowledgement by certified engineer (Elekta or Representative employee):

I confirm reading and understanding the information provided in the Service Notice:

Name: Title:
Signature: Date:
Ref number: SN-802973-00 VID:00 Nucletron B.V. Page 6 of 6

Tel: +31 318 557 133 Fax: +31 318 557 208
oncosupport@elekta.com
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