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November 6, 1997

U S Nuclear Regulatory Commuission
Region #3

Matenals Licensing Section

801 Waurenville Rd

Lisle. Hlinois 60532-4351

Re. An Amendment to Nuclear License #13-0-0951-03
Gdelonging to Ball Memorial Hospital Radiology Department
2401 West University Avenue
Murcie, Indiana 47303

Person to be Contacted M .J Ramsey, MS ABR
Radiation Safety Officer
Tel # 765-747-4440

Dear Sirs

We are requesting the following amendment to our license to permit the use of Ir-192
radioactive source in a High Dose Rate (HDR) Remote After-Loading Device

Enclosed find a check in the amount of $460 00

” \
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\11 '« ety MS \HR ;

Radiation Safety Ofhicer

RECEIVED
NOV 0 7 1997
REGION IIi




\Amendment Request for Authorization to use Ir-192
in a High Dose Rate Remote After-Loading Device

imendment in our Radioactive

1 High Dose Rate (HDR)

Description of Device & Source

L. Source Description

El.r "\1,‘. NneKkrodt \I-"\‘-L' g ( i
ind MS-HDR, Petten, H

B. Device Description

il Intended | s¢

1 Higl




1. Proposed Users

The use of this device will be restricted to those physician-users approved for use of
10CFR3S 400 material under Ball Memorial Hospital NRC License # 13-00951-03

A. Physicians
Both our physicians are approved for 10 CF 35 400 materials
I Full Name Gregg A Dickerson, M D, DABR

2 Evidence of the Physician's license to practice medicine
Dr Dickerson has an Indiana State License

3 Ewidence of Certification
Dr Dickerson is Certified by the American Board of Radiology in Radiation
Oncology

4 Expenence in Brachytherapy
Dr Dickerson has several vears of clinical expenience in LDR brachytherapy,
involving unsealed and sealed radioactive sources. He will participate in HDR training.

| Full Name A Stephen Tilmans, M D . DABR

to

Evidence of the Physician's license to practice medicine
Dr Tilmans has an Indiana State License

3 Ewvidence of Certification
Dr Tilmans i1s Certified by the American Board ot Radiology in Radiation
Oncology

4 Lxpenence in Brachytherapy

Dr Tilmans has several years of climeal expenience in LDR brachytherapy,
involving unsealed and sealed radioactive sources He will participate in HDR training

B. Physicists

| Full Name Mary Jo Ramsey
2. Cerufication American Board ot Radiology ( Therapeutic Radiology)
3. Special Traming in HDR treatment planmin,  Will attend the training given by the

Nucletron Corporation both for the operation of the HDR remote after-loader and for using th=ir
brachytherapy treatment planmng system




| Full Name Alvis E Foster
2 Certification  Arencan Board of Radiology ( Therapeutic Radiology)

3 Special Tramning in HDR treatment planning  Will attend the training given by the
Nucletron Corporation both for the operation of the HDR after-loader and for using their
brachvtherapy treatment planning svstem

(. Technician

The device operatcrs will be radiation therapy technologists who will be provided with a
device-specific traiming program by Nucletron personnei (as outlined in the attachment) both at
the 1/me of instaliation and then annually thereafter

IV. Lraining for Individuals

I All the personne! invelved in the use of the HDR remote wfter-loading device will be required
to ar nd and to complete the training provided by the Nucletron Service Corporation at our
hospital prior 1o the use of this device for treating patients. The outline of the training is attached.
I'his training will include the emergency source retraction procedure and participation in “dry-
runs of emergency procadures Re-training sessions will be held at the hospital annually

2 The name, atfiliation, and qualifications of the instructor(s) conducting the training is attached

3 Onentation training ‘viil be provided to ancillary staff (including nurses, technologists, security
staff, custodians, etc ) vho provide patient care during treatment or frequent areas where remote
afterloading devices are stored or used This training will meet the requirements of 10 CFR 19 12
and 10 CFR 35 410 Retresher training, as appropriate will be conducted at intervals not to
exceed 12 months

4 Records of the initial and refresher traiming provided for both device operators and ancillary

personnel will be maintained for a period ot three vears. Such records will include the names of
the instructors, the names of attendees, and an outhine of the topics discussed

"0 ' lsl‘li‘iﬂ
A. Room Layout

A drawing of the room layout 1s attached



B. Shielding Evaluations/Calculations
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(g) A commitment from the licensee that it shall not conduct any treatment procedure for
‘vhich a decoupled or jammed source cannot be removed expeditiously from the patient
«nd placed in a shieided container, as determined by the RSO or medical physicist

(h) During all patient \reatments using ar ' 'DR remote afterloading device, both the autho-
rized user and either the medical physicist or RSO must be rhysically present

B The licensee must confirm, that as mnimum, the following safety checks will be performed
that wnitten, as well as verbal, instructicas will be provided to individuals assigned to
complete the checks A copy of the checklist to perform these daily tests will be submitted for
review

| At the beginning of each day of use, the following checks will be performed in
accordance with the manufacturer’'s instructions

(a) For dedicated treatment room, the permanent radiation monitor wili be checked with a
dedicated check source for proper operation

(b) A dedicated CCTV to maintain constant observation of the patient will be checked to
venfy proper operation Intercom systems installed in the HDR treatment room will
be checked to venty proper operation

(¢) Treatment console operational check. test of all indicator lamps, other status and
operational displays, and it appropriate, printer test

(d) Source status indicators (“sate” or “unsafe”), including those which are integral to the
afterloading device as well as any additional indicators installed at the treatment console

or room entrance, will b “ecked using a dedicated source (the afterloading device may be
used) to verify proper ope ution

(e) Electrical interlocks installed at room entrance to a dedicated treatment room for HDR
treatments will be tested for nroper operation Records of each test will be maintained for
a period of three vears and w.. include the date of the test, the results of the test, and the
initials of the individual who performed the test

(f) The mechanical integrity of all applicators, source guide tubes, and connectors to be used
shali be determined by visual inspection and or ra- ographs The presence and placement
of any internal shield and other essential internal omponents shall be determined

i2) A record of these check will be maintained for a period of three vears and will inciude the
date of the check, the results of the check. and the initials of the individual who performed
the check
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HEALTH and SAFETY PROCEDURES

SAFETY ANALYSIS SUMMARY
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SHIELDING CALCULATIONS FOR 10 Ci HDR 1r-192 SOURCE
TREATMENT ROOM

The microSelectron HDR remote after-loader unit will be installed in the existing vault
designed for Clinac 1800 Linac. The schematic drawing of the room is antached. The
calculations are perfou.ned for the worst conuitions, 1 = source in air. affixed to inner
surface of the wall. The wall thickness is calculated to reduce the exposure on the outer
surface t0 0.2 mR/h. The survey will made upon completion of the installation to verify
efficacy of the room shielding

HDR Source Data:

Radionuchde: [r-192
Average Photon Energy: 3170 KeV
Half Life: 74.2 davs ‘
Exposure rate constant, I 4 69 R em™/ mTi-hr
Ha'f value thickness (Concrete): 4.3 ¢m

Sourte of . o Calc, Point

' b . 4 |
Xe#= MOORem /mCihr)x {(10°mCi ! x e
(76.2¢em)°

“ KR077x 10" R

& F 1 O02mR K
I'ransmussion: | : ot Syt AL
:, 877210 mR ' i

2" = 40188
n |0g p |up 40388

i I\. 3 &\"l\i
Wall thickness R IR i1xdl st Nom s
SN0 cach voall of o sault 18 thicker than this value the exposure rates outside the HDR
treatment room sl be lower tha the tederance it o 9 2 mRR
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{*) Max "ON" time = 15

2|3 =(3

i

SUMMARY OF HDR SHIELDING CALCULATION AND MEASUREMENTS

EXISTING VAULT ROOM
" XTRA SHIELD CALCULATED MEASURED
AREA NEED<D EXPOSURE RATE(") | EXPOSURE RATE(™")
WALL (1) NONE 02 ™
CLINAC 2306ROOM | h
WAL (2) NONE a2 ==
CLINAC 2100C ROOM h L
WALL (3) NEW NONE 02 ™R
CONTROL CONSOLE " L_ i
WALL (4) NONE 02 mR ")
| SOUITAWALL (OUTSIDE) | h
WALL (5) NONE 02 ™R
NORTH WALL h
VAULT DOOR NONE 02 ™
i’

mn

x025h =005 mR

Instrument used for survey survey meter  Calibration date
Measurements taken in the worst condiions source n arr, afixed to the surface of each wall

i 0 25 hour cmaewermmmnmmwmz"£=oz

(Workload assumed 2h/day, 10 hiweek ) If max "ON" time 1s 0 25 h . the maxamun dose a person may recewve in one hour would be 0 2







Dose ' “aits for Shielding Calculations

NCRP Repot 91
Occupational:
Controlled A
Arnual Weekly
£ Rem 0.1 Rem
(5000 mRem) (100 mRem)
( 50 mSv) (1 mSv)
Members of the General Public:
Non-coutrolled Area
Annual Weekly
(Infrequent Occupancy) 0.1 Rem 2 x 10" Rem
(100 mRem) (2 mRem)
(Continwous Gecupancy ) 0.05 Rem 1 x10” Rem
< 2 mRem/ hour £0 mRem | mRem

Embryo - Pregnant Woman

Total < 0.5 Rem (SmSv)in 9 Months

< 0.05 Rem in One Month

DOSE TO EMBRYO/FETUS NOT TV EXCEED 0.5 REM

Units: Remember

I Rem = | mSv







PERSONNEL TRAINING PROGRAM NUCLETRON HDR REMOTE
AFTERLOADING DEVICE

| SCHEDULE FOR TRAINING
Traming will be provided

A Before an employee assumes duties with or in the immediate vicinity of the HDR device
B Annually at refresher training for all emplovecs working wvith the HDR device
C Whenever a significant chang= occurs in duties. regulations, or the terms of the NRC license

Il DESCRIPTION OF THE TRAINING PROGRAN,
Traming will be sufficient to ensure that

A Individuals who work in or frequent restricted areas are instructed in the items specified in 10
CFR Part 1912

B Individuals whose duties may require work in the immediate vicinity of radioactive materials
are informed about radiation hazards and appropnate precautions

C Device operators are thorouglly familiar with the design and use of the HOR device and its
operating and emergency procedures

I CONTENT OF THE TRAINING PROGRAM
A\ Instruction for Authorized Users, Medical Physicists, and device operators will include

| Applications of high dose rate remote atterloading treatment

2 The design, use, and function of the Nucletron microSelectron HDR device,
including satety svstems

3 Operating and emergency proceduies for the HDR device

4 Radiation protection and instrumentation. including the use of personnel
dosimeters, survev instruments, and area radiation monitors

S Pertinent terms and condivions of the NRC license, including procedures
developed as a prerequisite for obtaining the license and commitments
incorporated into the license by condition

6 Procedures for shipping ¢ d receiving the 1192 source

On-the-job (“hands-on”) tramning in the actural operation of the HDR device

under the direc supervision of an expenenced device user  This will include

the routine patient set-up and treatment as well as a dry run of the emergency

procedures



B Instruction for ancillary staff will include

Appropriate response to emergencies or unsafe conditions

Areas where radioactive matenal is used or stored

Potential hazards associated with radioactive matenal

Radiological safety procedures appropriate to the duties of the emplovee

Pertinent NRC regulations

6. The obligations of all personnel to report unsafe conditions to the radiation
safety officer

7 The right of all personnel to be informed of radiation exposure and bioassay
results

8 The locations where the !‘censee has posted or made available notices, copies

of reguiations, and copies of pertinent licenses and license conditions

(including applications and applicable correspondence) as required by

10 CFR Pant 19

b e V) -

IV QUALIFICATIONS OF TRAINING INSTRUCTORS

Instructors who will provide the required training tor HDR device operators will be Authorized
Users or medical physicists who have attended the microSelectron HDR customer training course
given by Nucletron Service Corporation engineers

V' RECORDS THAT DOCUMENT TRAINING
Records of inttial and refiesher training will be maintained for at least three years and will Include

The name o the instructor who conducted the training
The names of the individuals who received the training
A list of the topics covered

The date of the training session

& v 1) ~




9.0 CUSTOMER TRAINING - MICRQSELECTRON-HDR

leaching Aids Required:

microSelectron-HDR Installed System
mictoSelectron-HDR User Manual
Note Pads and Pany
4 Applicators & Accessores
ource contamner and Dummy Source

{ urvey Meter provided by customer
I, Introuuction to microSelectron-HDR
Nhat 15 Remote Afterioading Brachytherapy (30 minutes)
a) radiation pretecuon
b) treatment control
) short treatment times
Anplications of microSelectron-HDR (30 minutes)
) Bronchus
b) Interstitial
c) Intracavntary

d) Intraoperative

Demcnstration of Applicators and Accessories (30 minutes)

w

a) Bronchus

b) GYN

c) Esophagus
d) Interstitial

. General Information microSelectron-HDR
.- Specifications (30 minutes)

a) Source

b) Radiation protection
c) Power requirements
¢) Number of channels
e) Moving and handling




Equipment Operation {1 hour)

1) Explanztion of Console
y) Explanation of Treatment Unit
) Progran ming Mode

d) Treatment mm.ode
1) Stant
i) Interrupt
) Emergency Stop
iv) alarm and error codes

¢) Demonstration (30 minutes)
) Stugent practice (estmated 1% hours - varies with number of
students)

V. Isotope e Shipping and Receiving (30 minutes)
Delivery

a) Unpacking

b) Acceptance into Inventory

¢) Calibration Data

d) Installation by engineers
(Discussion Only)

Shipping

a) Release from Inventory

b) Packing

c) Shipping Documents

d) Measurement ot Transport Index (Tl)

¥ Quesdons and Answers
Note 1. this training course is given by Nucletron Corporation engineers and is
included in the purchase price of the unit. Annual re-training is available to all

customers as part of the Nuciletron Service Agreement.

Note 2: facility radiation protection requirements and record keeping will be
discussed by the lL:ensee's R.S.0. or designated deputy.



Customer Training

a0 Agenda for the
n® microSelectron HDR
Version 2

18/21/97
1200 PM to 345 PM
Facility Name and Address

\eenda Topices

1 01245 PM Functions of the Teeatment Contral Station




m -
1J. Mauntenance

1 Self Test
2 Source Excharge
3. Source Calibration
4 Check Cable Excliange
£ Dutabase Menu
1. Apphicators
2. Stall Members
3 Groups
4 Moessages
5. Backup ana Restore
F. Reponts
1. Standards
2. Message Logbook
3. Texts for Reporting
G Help
1. Contents
2 Aboul microSclectron
12:45-1:30 PM Treatment Session
A Explanation of the Patient Data Panel
B Explanation of the Session Pl Panel
C. Programuming the Treatment Data
I Via Keyboard
2 Using Standard Modes
3 lmporung from PLATO/NDPS
a  Explanation of Impont Plato Plan Dialog Box
b. Associated Source Strength

D Sample Treatment Adnunistered Using Dummy Source




1:30-2:16 PM

2:15-3:00 PM

Treatment Control Pancl

A Treatment Control Panel Interface 10 Treaunent Uil

2. Status Messages/Event Log

3

B. Explanciion of Key Operated Swilches
1 Standby/Operation

2

1

€ Explanation of Systen Status Indicators

i
]
‘
5

i

S

6

Transfer of Data from 1restment Control Station

10 Treatment Umi

Emergency Stops

Overnde Swilch

Feset Swatch

Interrupt
Alarm
Engaged
Acuon

vt of Safe

Radwtion

D Sowce Locauon

N

Oul of Sale

In Safe

I Power Status

|

)
“

Power Present

Power Fail

Treatment Unit

A Handling

1. Telescope UpDown Switch
2.

1

Wheel Locks

Access 1o Top Panel

B Power Recviremonts

]
2

-
5

C Treatment Unit Radiation Detecton

Dedicale. Power Outict
Power Condivoner

Power Switch Location

“




“”

D. Motors
1. Source Cable Stepper Motor
2. Check Cable Stepper Motor
1. Indexer Stepper Motor
| 4 DC Emergency Stop Motor
£ Source Head Lock Mechanisin
F. Applicators and Accessones
| 1 Connections of Applicators/ Accessornies (O
1 a Transfor Tubes
b Adapters

¢ Treatment Unit

4

EMERGENC
3:00-3:45 PM Emergency Procedures

A Radiaton Indicators/Detectors

I Independent Facility Installed Radiation Detector
2 Treatnent Control Panel Radiation Indicator(s)
Faciliny Instatied “Raaation-in-Use™ Light
4 Facduy Owned Radistion Survey Meter
B. Emergency S.ops
1 Master mergency Stop Switch
2 Awnillary Emergency Stop Switchees)
3 Treatment Unit Emergency Stop Swich
C Hand Cranks
1. Gold (Source Cable) Hand Crank
2 Black (Check Cabley Hand Crenk
D. Removal of Applicatorts) from Patient
! L. Storage of Applicator(s) in Emorgency Contmner
i F. Survey of Patient

G Whom to Contt




o

¥

VL. Ancillary Staff Training microSelectron-HDR

What HDF 1t locks like and what it 1s used for.
Location o! HDR Device and Console

a) Device posses Radioactive Source
b) Safety Instructions about entrance into Room
(what to ook for, who to ask, prior to entrance

Basic Radiation Safety Techniques

a) Time, Distance and Shielding

b) Use of \vhole body radiation badges
(if issue | film badge)

c) Survey Meter use «f applicable)

Awarenens of Safety Devices and Locations

a) Locatinns and understanding of caution signs and
device;

b) Awar:eness and understanding of
Applic ators/Connectors/Tubing, etc.

c) What to look for in the evem of emergency

Who to Contact in Event of Emergency

a) Radiation Safety Officer (RSO)
b) Authorized Users (M.D.'s and Physicists)

Care of Patient Receiving Treatment




10-17/97 13:%8 ND.127 PORS019

Nucletron lVec

DearT
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microSelectron HDR Emergency Procedures
Trdiring Outline

1 Standard treatment starts and interrupts
a) Explain proper treatment start (room clurod\xcept for patient, door closed)
bi Explain proper tre stment interrupt and restart

2. Door switeh functionality, ‘ wtlld © o o

al poor interlock functionality (Linac- m/HDR}
b) DOES functionality

J. Emergency Stop functional®y
a) E-stop switch location
b) Master E-stop reset function

4 Radiation Indication Verification
a) Radiation in use hght
b) Room monitor (Prime Alert)
5 Entering treatment room
a) Statf required to handle emergency
b) Calibrated Survey instrument turned on
8. Hand crank functionality
a) Hateh cover accessibility
b) Crank cluteh functionality (indrive only) .
¢l Test cranks for each user
7 Emergency / L orvice Container :
a) Placement near indexer
b) Container usage
R Applicator Removal
al Applicator construrtion (closed ended for containment vessel)
b) Applicator removal {rom patient
] Applicator placement in Emergency container
9 Patient and Staff egress from treatment room

a) Pauent Radiation Survey




10.

1.

12,

18041797 13:198

Ronm security

8 Close and lock door
b Post “No Entry” sign
c) Post guard

Notification |
e) Notity facility RSO
b) Notifying Nucletron

i) Regular hours

i) After hours

Developing site spacific Emergency Procedures
a)  Encourage staff to develop specific procedures to suit their naeds

ND. 127 Pae 81y



101797 13:%7
ND.127 POD4D19

seryice oorpuretion

NUCLETRON TRAINING SEMINAR

institution.
Chty, State, Zip'

1 Ieaching Alds Useo

Users Manual S
Applicators & Accessones EAldesss
Source Container & Dummy Sources
et .
2 lopics Cavered
Explanation of Remote Afterioading e il
£ planation of Ragiation Protection pe
Applications Applicators A Accessories Equipment Qperatian
Aronchus SRR e Broncnus R Treatment Unh SR
imersinial - GYN SR Handling e
IMracaviary B Esophagus e Power Requirements
intraoperative Lrfeste imerstial A Console e
Orher L Treaiment e
Stan PR——
Interrupt L
Emergency S10p e
Alarm & Error Codes
Radioantive Source: i
solope
Recexing shipmung
Unpacking e Helease
Acceptance o Packing PR
Calibration = Documents .
instalation RN Measurements Tl Emergancy Procedures

s M- _—#_—
ANl areus marked were coversd during training

NS INEI S Doparmmant Haad
B e P Tite
Datwe =* b ‘
\

st of 8l aMenBees socoMpanian ihis form




101797 1387 ' ND. 127 Paas-uly

nucletron

. (uo\ au-uu

NUCLETRON TRAINING SEMINAR
ATTENDANCE REGISTRATION

Dae

FOBD D e comem——————
Couvrse
-
LV T ———— s, il
LAME DEPARTMENT TITLE | SIGNATURE
, -
| — e R S, S e o ——————— A (]
p—— FUTURpRUIIEU—————— S
— — ... —p I— —
— S— —— -
e ——— | cv—— -
, s e Ralhon E | {
|
— I—— - -
|
— a— e ——p— |
- - —— — —_ B i
!
—— | ——— ~ t———— — - A e e a—— el l
|
— — R - — f ]
i
-
ety INAI INE BDOVE NG VOUA'S have been nsirucie » Eav cmem Operston Salety Pr ons and Emergency

Proceaues N BeeOrEance wih Nycigiran Corporaion Tranng S1anceos

irucior § ghawr

ol VI ls ] ML " -




7.5 Quaifications of Engineers and Training Personnel
RADIATION SOURCE LOADING FOR MICROSELECTRON-HDR
The personnel listed below have been trained in the installation of the microSelectron

Remote Afterloading equipment and the loading of the radiation sources into the
storage safe of the microSelectron-HDR from the transport container. (listed below).

Years
Person Experience Experience and Training
A. ten Brinke 10 International Service Manager of Nucletron

Engineering B.V., responsible for worldwide
wrranty and service of the 200 + Selectron
systems. He has installed over 0O systemns.
Training "lonizing Radiation” Level 8 (handling
of Encapsulated Radicactive Sources-IVBS
Rotterdamj.

C. Mellink 10 Trained by Nucletron, Engineering
B.V. (L. van Zwol and I Yermanus).
Has carnied out installations in USA,
Canada, China, Europe.

0. Dionne 1 Nucletron Corporation Radiation Safety Officer

C. Jones 8 Trained by Nucletron Corporation. Attended 4 weeks'
certified training in Holland on operation, service and safety
of the machines end sources.

H. Archibald 8 West Coast Service Manager. Trained by Nucletron
Corporation. Attended 4 weeks' certified training in
Holland on operation, service and safety of the
machines and sources

B. Loudy 7 . s

C. Scott 7 gt




Years

Person Experience Experience and Training (June. 1996)

rvice Viat 10 ramneagt
Nucletron Corporation on operation. service

iNg satety o1 the maciune ang sources

Pk nee ¢ lrained by Nucletron rporation ©n

operation, service and safety 2t the machine

iNga sources
{ lessner ¢
L. Vincent 4
A 1 OW 1 "
Mark lrvin »
{ Hicks S -

K. Ertugrul ¢
{ valentine |
ivi. Cermiack 1

NUCLETRON CORPORATION

;1\' (, du/a.z%/'{//,ow& .

ovia J. Lhonne,&r. Radiation Satety Utticer




Nucletron

This certifies that

Hal Ahchibald

has successfully completed our course on

microSelectron High Dose Rate Version 2

given the 14 through the 18™ day of July, 1997

at Nucietron Corporation
Columbia, MD

) 4

Alan Taylor {
Technical Support Speciaiss!

ONuclet-on Corporation 7080 Columbia Gateway Drive Columbia, MD 21048-2133

Sairt

BIA2104 LET'ON



Nucletron

This certifies that
has successfully completed thz
microSelectron HDR Training Course®

given the 27th through the 31st days of January, 1997

at Nucletron Corporation
Columbia, MD

)

J
e
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40| Nucletron

This cerfifies that

————g——z‘.z. é.

has successfully completed our course on

ectron High Dose Rate Versic‘m 2

microSel

given the 14™ through the 18" day of July, 1997

at Nucletron Corpcralion
Columbia, MD

i @

Alan Tayler [ /
Technica! Suppott Spec-als!

oNuciezon Comporation 7080 Columbia Galeway Drve Coksribia, MD 210402133

IPT'MN

ST TJ




@" Nucletron

This certifies thal

" :
sfully completed our course on

microSelectron High Dose Rate Version 2
)

given the 14" through the 1 8" day of July, 1997

at Nucletron Corporation
Columbia, MD

T
Mt i.‘l.l 4\




@ Nucletron

Training Certificate

given to:

Alan G. Taglor

for havin(jc'ompletgd t.,e following training course:

Radiation Safety Procedures for Source Haodlers

Course Date: December 12, 1996

-

s W\ 5
Ralph Shuping, Sc.D. ~J Ovila J. Dionne, Jr.,
Instructor/ Regulatory Affairs Manager Radiation Safety Officer
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OPERATING PROCEDURES



MICROSELECTRON HDR WARMUP CHECK LIST

DEPARTMENT OF PADIATION GNCOLOGY
HALL MEMORIAL HOSPITAI

SOLRCE LOCATION

POSITTON I. EXPECTED MEASURED
s. EXPECTED MEASURED
EXPEITED MEASURED

y P THIS TEST, A KODAK XV FILM AND THE NUCLETRON SOURCE
POSITION CHECK RULER SHOULD BE USED. AT THE END OF THE TEST,
THE PEADING FROM THE WHITE ROD WILL INDICATE 6.5 mm FARTHER
THAN THE POSITION EXPECTED. ¢

RADRIATION SAFETY CHECKS

'V MONITOR FUNCTION
INTERCOM FUNC I'TON
CHANNEL CHECK
EMERGENCY SWITCH
INTERRUPT KEY

DOOR INTERLOCK

ROOM RADIATION MONITOR

TOOM RADIATION MONITOR
TESTWITH CHECK ' O CRCE

HDR SOURCE ACTIVITY
VERIFIED FROM DETAY TABLI

i COMMENTS QA checks are in compliance,

PERFORACD BY

MEDICAL PHYSICIST
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MICROSFLECTRON HDR SOURCE CALIBRATION

NSTRUMENTS USED

ELECTROMETER ______ CDX.2000A
Al IBRA ACTOR OF ELECTROMETER (C.E.)

HDR-1000 Plus AETRIER E

BRATION FACTORS  (Cal. FOR HDR-1000 Plus) Sl

Air Kerma Strength C F 664 x 10°Cym* h"' A

Exposure Rate C F 5318x 10 Rm*h' A"

Activity ~ 281 GBa nA ) or
1157 x 10" Ci A

\d
|

HAMBER CALIBRAT
LL‘“\L,' ‘?((ETT‘CL,
THERMOMETER

-~

Cal

 MAXIMUM READING SEARCH READINGS AT POSITION OF MAXIMUM

|

Time (se Electrometer

reading reading
S— - - ] . - - ——— -

S W ——— ——

me (Se(

S S S S R — |

__COMPARISON WITH MANUFACTURER CALIBRATION

RSV e e e
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microSelectron-HDR
Relocation Procedure

Treatment Unit/Treatment Control Unit

adaownwara

the key on the treatment unit that source in the safel(in the

1 PO ition)

sation of "source in safe” condition Hand held

{

1r

meter to accompany unit aurnng transp

:

t TU data catle from wall box. This is accomplished by unscrewing

rina on the CPC connector ( the connector will disengage while the

Nna turned)

wer off to unit (switc ase of the TU)

the power cable the ¢ fitioner and along with the data

ecure them 10 the
C'\

the unit as per step #9.

room in which i1t 1s 1o b

ord into the on line powet

the aucible "power off" stops

Reconnect TU data cable to the wall box taking precautions to align the pins

) as to not dumage the ptas
Reconnect the TCU data cable

Re-survev the head of the TU to verify the "sours~ safe” condition




keyswitch 1t ind verity 2 norimal

Q/A process on the system to verify correct function of all

or interlock E" stop boxes, source transpori and source

mplete all required documentation




EMERGENCY PROCEDURES
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EMERGENCY PROCEDURES

FOR
microSelectron-HDR
IF THE SOURCE FAILS TO RETURN TO THE SAFE

. Depress RED EMERGENCY STOP BUTTON on emergancy stop button on the treatment
control panel, If the source retracts, go to step 7, otherwise step 2.

. Emer the treatment room

® LM the access panel on top of the treatment unit to access the GOLD hand erank. Tum it
in the direction of the arrows (on the hand crank) until it bloc

® If the source retracts, go 0 step 7, ctherwise step 3

Golg Mang Crank Glack Han

Sate ndicoor -

Cmerjency Slop
button [

& ’ Gold Hand Crank Location
Radaation indicator

Access Panel Location Emergency Container

3. Check the patient for radiation. If detected, remove the applicator from the patient, ensunng
that radiation is confined to the applicator. Open the lid of the Emergency Container. Insert
the applicator containing the source into the well, using long forceps. Guide the transfer
tube through the recess at the container edge. Close the lid. Leave the radiation waming
tag hanging outside the contriner, 10 indicate it contains radioactive material

. IMMEDGIATELY a.sist the patient from the room

. Ensure that the applicator and source are safely stored ingide the emergency container.

Leave the room. Close the door. Mark it NO ENTRY

. Retain the treatment data printout and contact the following:

Physicis! : T
Dociar

Nuch tron-Qldem

Representative Te

The unintended radiation dose to which those present have been subjected should be
estimated and recorded by a suitably qualified person

microSelectron-F DR \"1.0X
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Emergency Procedures

RAAE!

A significant safety risk of High Dose R-te remote afterloading brachytherapy procedures is the loss
of the source outside of the shielded safe of the device. This risk is virtually eliminated in the
Nucletron MHDR by both source and afterloader design as well as certification of source integrity to
more than 20,000 transfers. The design includes a highly accurate measuring mechanism the

the length of the source and cable every time the source is advanced from the shielded s.
retraction, the length is verified. If a discrepancy exists an Error Code is generated a,

operator. Due to the high intensity of radiation emitted by this source proper precautions must be taken
for any actions related to retrieval of a disconnected source inciuding removal of applicate~ A
catheters from patients and recovery of the source into a shielded storage container. In kee:

the ALARA principle, all source recovery efforts should be conducted using time, distance, «
with appropriate film dosimetry of the effected staff and estimated radiation dosage to the patient.

3

An unshielded source is considered to be an encapsulated source that has either detached from its
driving cable or has not been positioned appropriately either within the shielded sate of the unit, or the
shielded transport container, This condition will be apparent if the independent Radiation Mon:‘cr is
activated when the unit has retracted the source cable.

If a source is determined to be in an unshielded condition, ascertain if it is detached from its drive
cable. Review the Error Codes listing in the MHDR User's Manual for appropriate Error Codes for
this condition. If the source cac . drum is not fully against the mechanical stop and radiation is still
present in the room, follow the posted Emergency Procedures titled “If the Source fails to Return to
the Safe". These procedures describe the use of the Emergency Stop button located at the Treatment
Unit, and the use of the GOLD hand crank to manually retract the source into the shielded safe of the
unit. If the source cable drum is fully against the mechanical stop and radiation is still present in the
room, use of a su.vey meter can determine if the capsule is detached and its approximate location.

If during a patient treatment, wne above Emergency Procedures fail to position the source in a shielded
location, the following Emergency Pr xcedures should be followed explicitly.

microSelectron-HDR Page 1 of 4




Emergency Procedures

ENDOBRONCHIAL - ESOPHAGEAL TREATMENT1

ng treated when the Error Code 15 generated us g

room with a hand held survey n. ter at 1ts highest setung ( > 1000R/hr)

y 1adiauon 1n or near u

and 2ontlir

apidly and smoothly remove the apphcator from the patient's body maintaining its connection
10 the afterioading device

1

shielded emergeacy container should be available for inseruon of the removed applicator

Alter the applicator has been removed, survey the pauent with the hand held survey meter to
contirm tnat the source has indeed been removed from the pauent.

INTRACAVITARY APPLICATORS

Ascertain the channel number currently being treated when the Error Code 1s generated using

the pnnt out.

Enter the room with a hand held survey meter at its highest setting (> 1000R/hr) and confirm
hat there 15 radiation 1n or near the pauent’s

b

Rapidly disassemble the applicator aad remove any packing maternial. The applicator
components should be removed 1n the reverse order of insertion.

i

Rapidly and smoothly remove the applicator from tiie patient’'s body maintaining its conrection
10 the afterloading device.

A shielded emergency container should be available for insertion of the removed applicator.

After the applicator has been removed, survey the patient with the hand hLeld survey meter to
confirin that the source has indeed been removed from the patient.

microSelectron-HDR Page 2 of 4




Emergency Pro

INTERSTITIAL IMPLANTS - FLEXIBLI

IMLher Ct penerated

ever
slal end of the implant tube

remove the button from the tube

A shielded emergency container shouid inseruon of the removed apphcator

Alter the applicator has been removed, survey the patient with the hand held survev meter to

S 13 % 'Y » Y Y | v ’ ') )
onfirm that the source has indeced been removed from the patient

INTERSTITIAL IMPLANTS - RIGI

4

QOde 1§ generated using

room with a nand held survey [VOOR/hr) and confir
ragiauon in o1

appropnate tool, icosen the needle ciamp on the erfected needle and withdraw it fi
echanism

.

A shielded en.2rgency container shouid be a uon of the removed i‘f‘p“ﬁd(ﬂ.’

varlahle 111 CPAY
dvililldll {00 HISCT

After the applicator has been removed, survey the patient with the hand held survev meter
confirm that the source has indeed been removed from the patient

i il

microselectron-HDR Page 3 of 4




Emergency Procedures

Unshieided source not within the patient’s body.

rgency Pr jures anc the wree 15 not returmed to the sinelded ..

Container. the following procedure shall be followed contain the

in a comer of the shielded room with the indexer “cing the corner.
torage container should be adjacent to the unit and contain a» much of the

Uik

treatment tubdbe as possioie
{ 1 | 3 )
Nd 1OCK 1NE I'ix

., and the appropnate Agreement State

microSelectron-HDR Page 4 of 4
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‘ Nucletron o tt: Saats

Columbla, MD 21046-2133
‘ 410-3124100

Fax 410-312-4189
D JAVWW. O ON.0OM
To whom it may concern.

The following information summarizes the Nucletron source procurement, delivery and
spent source disposal procedures. .

Nucletron Corporation is responsible for ordering and delivering Ir-152 sources to clinical
sites requiring initial or replacement sources. Sources are ordered from and returned to
the manufacturer, Mallinckrodt Medical in Petten, The Netherlands Sources are
fabricated with activities exceeding 10 Ci and delivered to the customer with activities of
approximately 1C Ci for instaliation in the machine at 10 Ciorless. Ifthe site’s
radioactive material license permits, the source may be shipped to the site for storsge for
decay to 10 Ci. Mucletrun personnel are respensible ror initial insta'lation of the Ir-192
source in the mHDP, and thereafter for the removal of the depleted source #nd ipstallation
of the replacement source at the clinical site. Nucletron is the party responsible for
transportation of the source to and from the clinical site and is responsible for arranging
for transportation of the fresh source to the clinical site and for wransportation of the
depleted source to the manufacturer, Mallinckrodt Medical in Petten, The Netherlands.
Maliinckrodt Medical has a license (# AUC/VCR/KEW96/35198) to manufacture and
dispose of Ir-192 sources issusd by the govemnment of The Netherland«. This license is
cited in the attached letter from Mallinckrodt.

'—-\3 > \ “ -

N2 A -
Ralph Shuping, 5¢.D.

Regulatory Affairs Manager

Rﬁl ES!"“H immonte




