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M Veterans
%G7 Administration

# In Reply Refer To:

Directer*

Radioisotope LicensiTU Branch
Division of niel and Cycle Material Safety
1Alclear Regulatory Ozmission
Washirgton, D.C. 20555

SUB7: Proposed Amendment to the USNRC License 12-01087-07, held by
Hines VA Hospital, Hines, Illinois 60141

Dear Sir:

Enclosed are the original and three copies of the proposed amendment to
our USNRC license. Please advise us if additional raterials are
required to support this amendment request.

If I can be of further assistan:e, please contact my Staff Assistant,
Nick G. Guzzi, on ITS 387-2500.

Sincerely,
' r

i.L m % 5 "%d uk ZwdC W
JOHN R. FIARS
Director
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INFORMATION REQUIRED FDR ITEMS 7 THROUGH 23

For items 7 through 23, check the appropriate box (cs) and submit a detailed description of all the rcqucsted information. Ocgin
cach item on a separato shect. Identify the item number and the date of the application in the lower right corner of each page, if
you ;ndicato that an appendix to the medical licensing Duide will be followed, do not submit the pages, but specify the revision
number and date of the referenced guidc; Regulatory Guide 10.0 , R ev. Date:

7. MEDICAL ISOTOPES COMMITTEE (See attachment) 15' GENERR R AES FOR mE SAFE USE N %RADIOACTIVE MATERI AL (Check Onc/ Itan 20)
Names and Specialties A:tached;and Appendix G Rules Followed;or

Duties as in Appendix 0;or Equivalent Rules Attached
(Check Onc)

Equivalent Dutics Attached 10. EMERGENCY PROCEDURES (Check One)

3. TRAINING AND EXPERIENCE (Not applicabic) Appendix H Procedures Followed;or

Supplements A & D Attached for Each Individual User;
and Equivalent Procedurcs Attached

Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check Onc) (Sec Itun
20)

9. INSTRUMENTATION (Check One) dmd Appendix 1 Procedures Followed;or

Ahpendix C Form Attached;or Equivalent Procedures Attached

List by Name and Model Numbcr 18. WASTE DISPOSAL (Check One) -

10. CALIDRATION OF INSTRUMENTS Appendix J Form Attached;or (Sec a ttachment)

Appendix D Procedurcs Followed for Survey
Instruments; or Equivalent Information Attached

Equivalent Procedures Attachod;and 10. / c k O c/ Not ab c)
Appendix D P acedures Followed for Dosc
Calibrator;or Appendix K Procedures Followed;or

Equivalent Procedures Attached Equivalent Procedures Attached

11. FACILITIES AND EQUIPMENT (See Item 20 A) 20. THERAPEUTIC USE OF SEALED SOUTCES (Sec
attachnonen)

Description and Diagram Attached Octailed information Attached;and

12. PERSONNEL TRAINING PROGRAM (Soc Itew 20) Appendix L t'rocedures Followed;or
(Check Onc)

Description of Training Attached Equivalent Piocedures Attached

PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF (Not
* RADIOACTIVE MATERIAL (See iteu 20) 21. RADIOACTIVE GASES (e.g., Xenon - 133)applicabic)

Octailed Information Attached Detailed information Attached

" " ^" ^ " !PROCEDURES FOR SAFELY OPENING PACKAGES 22* RADIOACTIVE MATERIAL IN ANIMALS applicabic
14. CONTAINING RADIOACTIVE MATERIALS

(Check One/ Detailed Infomation Anached(Not applicabic)
PROGDURES AND PRECAUTIONS NR USE WAppendix F Procedurcs Followed;or

n3 RADIOACTIVE MATERIAL SPECIFIED IN ITEM G.b'

Equivalunt Procedures Attached Detailed Information Attached (Not applicabic)
NRC FOnM 3:3M
43 01) PaQc 2,
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U. S. NUCLEAR REGULATORY COMMISSION

APPLICATION EVR MATERIALS LIGNSE - MEDICAL

Item 6a Radioactive Material for Medical use

An incr ease in our possesion limit from 2100 sci to 22850 sci is
necessitated by the purchase of two new Medical Units that contain sealed
sources, hereafter referred to as Device A and Device R.

Device A

Device Type Remote Afterloading Brachytherapy Irradiator.

Manufacturer: Isotopen - Technik Dr. Sauerwein/ Cmbli
Bergische St. 16, D-5657 Haan, West Germany.

Model Name/Humbert Gamma Med II-i.
'

Distributor: Mick Radio-Nuclear Instruments, Inc.

1470 Outlook Avenue
Bronx, New York 10465

Radionuclides Iridium-192.

Sealed Source Byk-Mallinckrodt CIL 3.V.
,Manuf acturer and 1775 ZG. Petten. Holland
Model Number Dwg. No. GH 252-20-001

Type A Shipping Container / Source Charger -
Dwg. No. Tr 131-05-000.

Maximum Activity: No single source to exceed a ncainal 10 curies; two-

sources of not more than a nceinal 20 curies.

Number of Sources: Two.

*************************************************t****

* NOTE: This device is listed in the NRC's "Registry *
* of Radioactive Sealed Sources and Devices" as: *

No. NY 453 D 201 S, dated September 10 1986. **
***.***************************************************

Intended Use Medical Irradiator for int e rs titial and in tracavita ry

treatment of human cancers.

O

Item 6a
June, 1987

(01)
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U. S. NUCLEAR REGULATORY COMMISSION.

st-

APPLICATION FOR MATERIAL'S LICENSE - NEDICAL

Item 6 a

DEVICE B-

Device Type: MicroSelectron Remote Af terloading Unit.

' Manufacturer: Nucletron Engineering, B. V.
P. O. Box 110
3956.CP
Leersum Holland

.

Model Name/ Numbers- MicroSelectron/Model SEL-4000

Distributor:- Nucletron Corporation '

9008 Red Branch Road
Columbia, Maryland 21045
301-964-2249

Radionuclide Cesium-137

Scaled Source Amersham Corporation
Fbnufacturer: 2636 South Clearbrook Drive

Arlington lleights. IL 60005

Model Number: CDC - CY 14 (NOTE: Discussions are underway between Amersham,
Nucletron, and USNRC regarding the assignment of thl's new Model
Number for the sources used in the MicroSelectron; see attached
drawing. Contract Steve Baggett, Materials Certification &
ProcedureLBranch; Division of Fuci Cycle & Material Safety for information)s
We will use a permanent inventory of 270 Cs-137 seeds in 40 source
trains (st) assemblies; 4 st with 4 seed; 6 st with 5 sced; 7 st
with 6 seed; 11 st with 7 seed; 5 st with 8 seed; 5 at with 9 seed;

- 2 st with 10 seed.

Sources are not limited to one supplier or model number. Iridium
wire or. seeds encased in nylon ribbon may be adopted for supplemental
use in the 5 remaining channels.

-Maximum Activity: Nominal 2.1 Curies of Cs-137; nominal 3 Curics of Ir-192.

Number of Sources: 45 total sources may be used; of those only 15 sources are used at
any one time with the MicroSelectron; the remaining 30 sources are
stored in'an adjacent external shicided container.

(NOTE: This device is listed in the NRC's "Registry of Radioactive
Scaled Sources and Devices" as Number: MD-497-D-103-S, dated December
12, 1985.

,

Intended Use: Medical Irradiator for interstitial and intracavitary treatment of
human cancers.

Item 6a
June, 1987

Attachnent: Device B
(Source Diagram)

(02)

_-

.



_ _ _ - _ _.

Iv,

2 :: g. .

.6
f . g DEV2CE B

(SOURCE DIAGRAH),

b
.

L

$.

t

,

:
<| e | u | o | w | u | o | z | --~ [-

O ~
,

-

Il
--

N -,
__

*

h
.g.

n1 -

|' !!k0 j!_
_ !s~ L1

(j) i || 4i

-5!+}'iI .

l I t 3 |
~

I | |j [

!hjl li ||l _%
_

"
;

i ( . - IQ L'i '

: : i @ il i
I'

. $ ..0
~~l\ * * *

. a
!) .i 3_

| [
/ *g i' e ,

I | I j '

>

M,p
.n .3 s

1 gr! 3
"

u
. - s -

i a s , , ,.
-

! -1 C)j [% i' e e
i

.

, i e ,
f \ f j h

,

<

| Elij
,

* ' i.

*

r
!,

- - -

1 I I.

|
N

\

l-

1
*

k
q y

', d ; & -

- ~

t

)N

- *TEb=;r".di -=1=T. .:=c:.:.T. * ~!.
-

_Ofen *a--*'-



_ __ _ _ _ _ _ _ _ _ _ _ _ _ ._ _ . _ _ _ _ . - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ .

,

4. g-
-

,

e

U. S. NUCLEAR REGULATORY COHHISSION

APitICATION FOR MATERIALS LIGNEP - MEDICAL

It em 7 Medical Material for Medical Use

License No. 12-01087-07 grants the Medical Radioisotope Canit tee the
authority. to approve user of Group VI sources, if they possess proper

. certifications and experience.

.

-
.

4

i

Item 7
JUNE 1987

.
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U. ' S. NUCLEAR REGULATORY COMMISSION

APPLICATION FOR MATERIALS LICENSE - MEDICAL.

Item 9 Instrumentation

No additional instrumentation (Survey Heters. Geiger Counters, etc.)others than those previously listed in the license application for License
,

No. 12-01087-07 are required for use with'either Device A or Device B.

.

Item 9
JUNE. 1987

(04)
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. U.- 3. NUCLEAR ' REGULATORY COMMISSION

: APPLICATION FOR MATERIALS LICENSE - MEDICAL

Item 10 calibration or Instbnts (sous ce calibrations)

DEVICE A

Source calibration Mall-be performed at each source exchange usins one
of the NBS traceable calibrated -dosiaster systems . available (see attachedlist of dosimetry equipment). A special~aligenent device will be used to
position the chamber in air in fixed, reproducible distance from the sourcei at . a - long- distance ;' relative _ to the source dimensions, to determine the-i

exposure rate in air at a fixed distance _ from the source. The apparent
source activity, in curies, will be . derived and compared to' the equivalent -

,

activity of the-sources, _ aa stated on the Vendor's Certificate (see attachedexample certificate).

. Travel ties error. will be d' etermined using the- multiple
timing / cumulative dose techniques commonly employed for esasuring timer errorfor Co-60_ telet,herapy units.

Timor . accuracy will be asasured using an.electmnic stop watch with
1/100 second precision. Qualifications of individuals performing calibration
meets criteria in 10 CRF 35 24 (a) and (b).

DEVICE B

The initial activity of the permanent inventory of Cs-137 source
. trains will be specified by the source manufacturer.'

.

The activity of any supplemental Ir-192 sources used will be specified by the
| Ir-192 source ranufacturer.

As the unit is a low dose rate device, with therapy sessions of 2 to 4
oays duration, there is no necessity for timer error measurements.

'

Elapsed time accuycy will be measured, with an electronic stop watch
i with 1/100th second precision. Qualifications of individuals performing

these checks meets criteria 10 CFR 35-24 (a) and (b).
.

.

1

Ites 10
June, 1987

Attachment: Dosimetry Equipment List

(05)
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. Mines VA hospital Dositsetry Equipment List
, ,, Frepared by C. F. Clasgoe. Ph.D. 7

LASTSYSTE". ELECTROMETER/CRA%8ER CALIBRATICI _

CALIBRaTIO4 . ENERCIES FACTOR STAIUS - LOCATIO: VIfwIK CALIB.
CALIS. EEx7

MTY
2 Tys t'D 3 -s/NEL Keithley 616/6169; 5% 134696/143e5 2/24/84 Co-60 4.741 x 109 R/CEEL 2505/3A. 5%.1546 (0.6cc greptite; Acrylic Cap) 2/24/81 1.00?-

E/FIV Keithley 616/6169; 53 13?696/1&395
~

Veekly Betatron Calibr. Becatron Eo - g
2/24/8; 1.001

~ 7 Tes. 1/22/88
-

FItt E23333, 5% 514 (0.6cc acrylic; Acrylic Cap) 1/22/86 Co-60: 5.329 x 10' R/C Eot Used
0.66Cu see Report *

2.95AI see Deport *

V/v Victoreen 500-1; 5% 432 9/25/85 - 1.001 C/g Eat Used 7 Yes- 9/25/87Victoreen 555-100 RA (0.1m. Delrin); 5% &?8 9/25/85 Co-60 3.287 x 10 RfC Kot Used 7 Yes. 5/25/87Victoreen 555-100 FA (0.1=. Delrin); 5% 208 9/26/85 0.66Ce see Report Kot Used
<

2.95AL: * *

1.78Att * "

VR/YC Victoreen R-Meter 370; 5% 1409; 7/26/81 See ReportVictoreen Condenser Eodel 621; 5% $62; 7/26/81 Co-60 0.988 R/rds Kot toed ?- Ko EevVictoreen Condensor Eodel 131; SN 1934; 7/26/81 0.27Cus 1.002 " *
7 Eo sov-3.17A1: 1.012' * *
T

C/ . Capintec 192A; 5% 63T285
-

Capintec FA-06 5%CIIO.6772 (0.66cc yareer.C352) -

Co-60 1.00with polysty car Eonthly Cobalt Roo: Ko Tield
Capintec F5-033; s% CIIO.33639 (0.5s1 - Thin V) Co-60

Instrument-QA

(05/a)
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U. S. NUCLEAR REOULATORY C0HMIS8!0N

APPLICATION FOR MATERIALS LICENSE - MEDICAL

' Item 18. . Waste Discosal

DEVICE.A

Spent sources will be re turned to the supplier within _six weeks
following source transfers and replacement.

.

DEVICE B

Spent supplementary Ir-192 sources or decayed Cs-137 source trains will
- be either returned . to the vendor following their use or disposed of as

radioactive waste following the normal radioactive waste disposal practic2s
at Hines VA Hospital, under the supervision of the Ilines Radiation Safety
Officer.

Item 18
June, 1987

(06)
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U. S. NUCLEAR REGULATORY COMMISSION .,

APPLICATION FOR MATERI ALS LICENSE - MEDICAL

- . Item 20a Facilities and Equipment

DEVICE A'

la. Device A is to be located in the existing Cobalt teletherapy room,

.D008-I. See the enclosed annotated drawing (1/4" = 1') . All walls of the
teletherapy room contain concrete (1471b/ f tJ). The north wall and ww.t wall
are against the earth; the south wall ir, a part of the adjacent betatron room
maze and vault; the eas t wall forms the Cobalt teletherapy console (control)
area and entry maze to the teletherapy vault.

The floor is a sub-basement floor which consists of 8" concrete slab
resting on concrete support columns. There is no occupancy of the crawl

space beneath the slab.
.

The ceiling is a 30" c oncrete slab 10' 9 3/4" chove the floor. The area
above the concrete slab is an outside entry way int o the main hos pit al
building and is an unrestritted area occupied only by those antering the main
entrance of the hospital.

Device A, the Gamma /Med IIi Remote Af terloading System, is described in
the attached Re gis t ry of Radioactive Sealed Sources and D evicco (see
at t achmen t s) .

Ib. Continuous Viewing of the patient is provided by direct obscrvation
via a window in the North wall of the Cobalt control room with a view of the
room provided by a convex viewing mirror 18" in diameter. The remote viewing
system consists of a pan and tilt TV came ra with a zoom lens and a 9" TV
monitor located at the control console. Both the direct and remote viewing

systems allow the operator to observe the patients' under treatment either at
position 1 on the existing Cobalt teletherapy couch or position 2, in a

treatment chair.

ic. Area Security is maintained by a door interlock. Opening the door
during therapy opens an electrical circuit causing the source to retract into
it's protective hou sing. This door interlock and electrical circuit is

.

physically independent of a similar door interlock and circuitry used for the
|

Cobalt t ele therapy unit . Once tripped, the door interlock must be recct
' bafore the Gamma MadIIi can be activged.

|' id. Restricted Area control consists of a warning light (Beam ON - Beam
0FF Lamp) mounted adjacent to the door and physically independe nt of the'

warning light associated with the Cobalt teletherapy unit.

,

10. A Ludium model 300 radiation monitor, electrically powered, continuously
|

monit o rs the radiation environment in the Cobalt teletherapy vault, and is
! equipped with a back-up ba t te ry power supply for einergency ope ration. A

| flashing red light warns anyone present in the room that a sealed source is
i not in its protective housing, and that the radiation level at thu monitor
| exceeds 0.2 mR/h.

Item 20a'

l Junc, 1907

(07)
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REGISTRY OF RADI0 ACTIVE SEALED SOURCES AND DEVICES -

.
'

SAFETY EVALUATION OF DEVICE '';
..-

-
. .

,

. -..
il0. : NY 453 D 201 S DATE: September 10, 1986 PAGE 1 0F 5 '

DEVICE TYPE: Remote Afterloading Brachytherapy Irradiator~

i

MODEi.: GammaMed II-i '

'-

s .

DISTRIBUTOR:

.-
Mick Radio-Nuclear Instruments, Inc.
1470 Outlook Avenue
Bronx, New York 10465

.

MANUFACTURER:
,

. >

Isotopen-Technik Dr. Sauerwein GmbH '. .
Bergische Str. 16, D-5657 Haan
West Germany, .

.

SEALED SOURCE MODEL DESIGNATION: Dwg. No. GM 252.20-001 *

(Byk-Mallinckrodt CIL B.V. ''

1775 ZG, Petten, Holland) .

Type A Shipping Container / Source ChangerDwg. No.-Tr131.05-000
..

. '. s !| *L:.' <
*

?. . , .: ;..ISOTOPE: Iridium 192 MAXIMUM ACTIVITY: 10 Curies T''
_.

Depleted Uranium _
(shielding) ', E 6 millicuries. :

*

:.''''.
1.

.

*
-

LEAK TEST FREQUENCY: 6 mo'n ths
.

.

. . *

. - w
'

: *a i ..

.
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REGISTRY OF RADI0 ACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

i

'i

No.: NY 453 D 201 S DATE: September 10, 1986 PAGE 2 0F 5

DEVICE TYPE: Remote Afterloading Brachytherapy Irradiator,

DESCRIPTION:

The Remote Afterloading Irradiator is a mobile unit designed to
provide a predetermined dose to tissue by means of a Radioactive
Source traveling through an applicator guide tube at preset incremen-
tal mcVement and dwell time. The Irradiator can be provided with up to
twelve guide tubes, through which the single source is sequentially
indexed. The Irradiator consists of:

.
,

,

1. The carriage, which holds the shielded source housing, emergency
battery power supply, electronic controls and motors to actuate the
source. -

2. The source housing containing the Uranium and Tungsten shielding
for the "0FF" or storage position is mounted on an extendable
column by which the. neight of source guide tube can be adjusted
within the range of 75 centimeters.

3. Separate operator Consola, with treatment progress CRT display and
with hard copy printer, which enables the operator, located outside
of the treatment room, to control and monitor the status of the
Irradiator's operations.

The Irradiator's emergency battery power supply can enable the opera-
tor to retract the source i'nto the "0FF" position in case of power ,

failure. A secondary emergency procedure allows the operator to enter
the treatment room, insert a hand crank into the source housing and
manually retract the source into the "0FF" position. In case this man-
ual. retraction cannot be accomplished the last resort consists of
pulling out the guide tube and inserting the source into an emergency
lead shielded container.

.
'' '

Th'e Irradia tor'is labele'd "in J'accordance ,with''the:provi,g,
. . ): . ..-

.
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HO.: NY 453 D 201 S DATE: September 10, 1986 PAGE 3 0F 5
.. .

DEVICE TYPE: Remote Afterloading Brachytherapy Irradiator . " .
.

CONDITIOllS OF fl0RMAL USE:

The GammaMed II-i Remote Af terloading Drachytherapy Irradiator i s in -~

tended to be used in the treatment of tumors by the application of
ionizing radiatJon under the supervision and in the physical presence
of physicians or medical technologists who were trained and certified
by Mick Radio-Nuclear Instruments, Inc. '

.

PROTOTYPE TESTI!!G: '
*

,

Prior to the introduction-to the United States the Irradiator'(an *

earlier Model) was used succesfully in Europe for 10 years without any
significant malfunctions which could be attribu'ted to design problems.
TUV Rheinland Laboratory for medical technology in West Germany has"
tested the Device and has issued a seal of approval. The State of Ne'w
York Department of Health, Radiological Health Advisory Comri..ttee.u '

also evaluated the Irradiator (earlier Model GammaMed II)' and found 1t-
.

to be safe and. effective. The Scaled Source used in the Irradiator,was
tested and approved for the use by the Bundesanstalt .fuer Material ':
pruerung (Federal Institute for Material Testing). The source was
tested and found to comply with all applicable Regulations and-

'

.Standards including the requirements of IAEA Special Form and ISO /C
53211 classification. -

.

9
EXTERNAL RADIATION LEVELS: .

Maximum radiation levels around the shielded source housing with 10
Curies of Iridium 192 source in the "0FF", retr. acted position.

,

Distance in Centimeters Exposure in milliroentgens .

, ,

5 2.8-
*'

30 O.45 .I ..
.

1 ' '''
'

. -

b '[. . f. ' d; ,f .
..

!
.' *

.
, ,

;,.

, . . kf , ' .' . ! b,., ' y
'

,

5The manufacturer submitted procedures!acc,. ,
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NO.: NY 453 D 201 S DATE1 September 10, 1986 PAGE 4 0F S

DEVICE TYPE: Remote Afterloading Brachytherapy Irradiator

LIMITATIONS AtlD/OR OTHER CONSIDERATIONS OF USE:

The Irradiator shall ba distributed only to persons specifically
licensed.

,

The Sealed Source shall be leak tested at periods not exceeding six
months pursuant to Indastrial Code Rule 38, Section 38.26.

Handling, storage, use, transfer and disposal shall be determine'd by
the licensing authorit/.

The Sealed Source, exc.3pt when utilized during the normal course of
operations, shall be handled during service and source exchange only
by persons specificall/ authorized, trained and certified by Mick
Radio-Nuclear Instrumelts, Inc.

Prior to engaging in tie application of Radioactive Materials to
humans the operator must perform the required tests to ascertain that
the Irradiator'is func:loning properly and that all emergency proce-
dures and equipment a*3 operable and in place.

The Irradiator shall i.e installed and tested for proper operation of
all systems prior to any application to or treatment of humans. Person

; installing the Device shall. ascertain that all required labels, radia-
' tion levels and safety monitoring components are in place and opera-

tional. Installation shpil only be performed by Mick Radio-Nuclear
Instrument, Inc., or by other persons specifically licensed by the NRC
or an Agreement State who,were trained and certified by Mick Radio-
Nuclear Instruments. Inc.

|

| SAFETY ANALYSIS SUdMARY: .

:- ... .

Li
@'rf/O.Basedondataandevaluat. ions'submittedtotheDepartment(the.GammaMed,[q<0II-1.isacceptablefor.licensingto'. hospitals.andmedical'jinstgtutions
%'? /lengaged 'in treetments of. humans for. conditions forr whichEth.eWof

.

% .y kerautosse was vestened. Furthermore it can,be ascertained 4 bat <even J.g,
~ v:

@Jf.f.p[on.the size of the source, available emergenc.ygequipment!.and/,proce" T$under conditions caused by equipmentjor.compo.nentXmalfunctio'n,3b'aied. Il5f

. ?k
(.,.,p;jdures ;and time 'to implement sthem,! theroperator 'ynderlmos, tea,dvers'eTojfr.

.

N/cumstances would not sustain?a' dose'which'could.JexceedslimitsJspeo'i g .%H: ' fled in Industrial Code Rule 38, Section 38.21. :. ' .

f'
.4. . . 41n: .g,.
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NO.: NY 453 D 201 S DATE: September 10, 1986 PAGE 5 0F 5

DEVICE TYPE: Remote Afterloading Brachytherapy Irradiator

R EFER E!!CES :

This Registry is based on informatien and test data contained in the
following supporting documents which are hereby incorporated by ref-erence and made,part of this document:

A. His letters dated January 18, 1985 and June 16, 1986, signed byFelix W. Mick, with enclosures.
.

DATE: Seotember 10, 1986
REVIEWED BY:___ j*7/c. %-

G .e LM Kasyk #

DATE: September 10, 1986 CONCURRED BY: .h /
.

Franc J. Bra , Ph.D.'

_ ISSUING AGENCY:

The State of New York, Department of Labor

This document is not a License to receive, possess or distribute
Radioactive Materials. Receipt, possession and distribution of Radio-
active Materials, Sealed Sources and Devices containing Radioactive
Materials, are subject to. the terms and conditions of applicable
Reg'ulations and Licenses issued by The U.S. Nuclear Regulatory
Commission or by an Agreement State.
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U. S. !RICLEAR REGULATORY COMMISSION

APPLICATION FOR MATERIALS LICENSE - MEDICAL

Item 20a (Cont'd.) Facilities and Equipment DEVICE'A

if. Independe nt ope ration of Device A and the Cobalt teletherapy unit
is assured by having totally separately operating consoles and a single key

~

that activate each console, but only og key ring, lle nce , the key must

physically be removed from the Cobalt teletherapy console to activate the
Gamma IIi console. Emergency replacement keys are kept in Room IF 334-W, in
a separate building, and multiple console keys are ny available to radiation
therapy technologist operating these units, but are available to supervisory
pe rs onnel .

Ig. Shielding Evaluations.

The outside of North and West walls of the Cobalt teletherapy vault are

backed by earth fill and cannot be occu pied. Outside the South and East
walls are restricted areas. The only area that can be occupied by the
general public is the entry way to the main hos pit al, over the ceiling
covering the Cobalt vault. For the Cobalt vault, and Device A, :ssume that
any patient treated would be placed no closer than about 0.5 meter f rom any
adjacent wall and neglect any pa tie nt sel f-at t enua tion of radiation.' The
exposure rate 0.5 m from a 10.0 Ci Ir-192 source is:

2 4 I ~'

i = (4.6Rcm h-ImCi-1 (10 m 01) (5 x 10 cm) (1)

k=18.4Rh-10 0.5m (2)
.

As the betat ron maze wall is about 3 ft or im thick, from NCRP Report #49,
pp. 102, the transmission through concrete is about 10-6 Hence, the

exposure rate in the maze is:

I cm/1.5 x 10 cm) 2 (3)
-

i maze = (18.4 Rh-1) (10-6)(5 x 10

i maze = 2.0 x 10 Rh" (4)

This is well within the limits required for this restricted area.

For the Cobalt wall about 2 ft thick (-0.67m), the wall transmission factor
is 8 x 10-5 The exposure rate in the Cobalt console area ist

;

i cobalt = (18.4 Rh-1) (8 x 10-5) (5.0 x 10 cm /1.17 x 10 cm)2 (5)

-Ii cobalt console = 2.7 x 10 4Rh (6)

| It em 20a
June, 1987

! (18)
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U. S. NUCLEAR REGULATORY COMMISSION

APPLICATION EDR MATERIALS LICENSE - MEDICAL

Item 20a (Cont'd.) Facilities and Equipment DEVICE A

This is less than 2 mR per hour and even with continuous operation of
Device A, the cumulative exposure would be only 10.8 mR in 40 hours.

The floor-to-ceiling height is 10' 9 3/4" and the floor-to-top of the
concrete slate is 13' 3 3/4" at the concrete slab's lowest elevation; hence,
the slab is 2 1/2' (76 cm) for which the transmission factor is 4 x 10-5,
The source will be at a maximum height of 3' above the floor with the patient
in either treatment location so the source will be 10' 3 3/4" from the top of
the slab.

The exposure rate at the top of the slab is:

i. = (4. 6 Rem 2 -Imci-1)(10 mci)(3.12 x 10 cm )-2(4 x 10-5)4h

X = 1.89 x 10-5 Rh-1

Assuming continuous operation of the unit for forty (40) hours will yield
a cumulative exposure at the top of the slab of 0.75 mR.

Ih. Restricted Arca for Device A, the door of the Cobalt vault, is
posted with "Cautio n : High Radiation Area" and "Caution: Radioactive
Materials" signs. The room is secured and locked after regular working hours
and the key is kept in a key box away from the unit.

li. Personnel Monitoring consists of qua rt e rly the rmoluminescent
dosimeters for monitoring whole body dose equivalents and supplied by R. S.
Landauer, Jr. Co.

lj. Annual In s t ru ction of pe rsonnel in radiation safety pe r 10 CFR
19.12 is perf ormed annually.

Ik. Surveys of exposure rates around a typical Device A are attached.

.

Item 20a
JUNE, 1987

.
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U. S. NUCLEAR REGULATORY COMMISSION
1

APPLICATION FOR MATERI ALS LICENSE - MEDICAL

It'ee 20a . Facilities & Eauioment
|

DEVICE B

- 1. a.- Device B is to be located in Room 741 W of Building 200. See the
attached annotated drawing (1/4" = 1'). All walls of this room are
conventional 6" thick plaster on both walls with no special or enhanced
shielding capabilities. The North wall is an unaccessible pipe chase,
toilet for the ro om , - hallway to sink, and a wall adjacent to the
lockers. The West wall is an outside wall. A portion of the South wall
is adjacent to Room 740; with the remainder adjacent to the entryway to
room 740. The East wall is adjacent to the hallway.

The floor is about 8" concrete slab and the layout of the room below,
641 W, and adjacent arcas, is identical to 741 W.

The ceiling above is an 8" concrete slab and the layout of the room
above, 841 W, and adjacent areas, is identical to 741 W.

The separation between floors is 12' .

Device B, the MicroSelectron Remote Afterloading Unit, is described in
the a ttached Regis try of Radioactive Sealed Sources and Devices (see
at tach ment) .

b. Continuous viewinn of the patient is n21 required with this device;
however, audible contact will be maintained via:

(1.) an intercom in the remote control unit outside the door;

(ii.) an intercom with a patient call button inside the treatment
room.

(iii.) An audible and visual repeater system mounted at the Nurses
Work Station.

c. Area Security is maintained via a door interlock when the patient
; is receiving radiation and the sources are out of the safe.

Opening the door during therapy opens an electrical circuit causing
the sources to retract into the protective safe. Once tripped, the
door interlock must be reset before the unit can be activated.

When Device B is n21 being used to treat a patient, it will remain
in Room 741 W and the door will be locked and secured,

d. Restricted Area Control consists of a treatment "0N" light on the
remote control unit mounted adjacent to the door. The light glows
"Green" for a sa fe conditions, and "yellow" when treatment is in
progress. Similar lights are on the nurse display station unit.

Additionally, the door of the Room 741W will be posted with
"Caution: Radioactive Materials" and "Caution: 111gh Radiation
Area" Signs.

Item 20 a
(21) June, 1987

ATTACHMENT: Devico B Location
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DEVICE B
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|
:

5. NRC S&D Registration and Review

MD-497-D 103 S MicroSelectron Remote Afterloading Unit
.

The following 7 pages are a copy of the registry review of the
Selectron LDR system, MD 497 D 103 S.

Note: The hiicroSelectron uses the same iridium sources normally
used by the Hospital. No change in ordering or delivery
procedures needs to take place, although the AfteroSelectron can
enable the Hospital to re use the sources.

.
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DEVICE B.

. . .

JAt12 2 REC 0
.

RECISTRY OF RADIOACTIVE SOURCES AND DEVICES
SAFETY EVALUATION;OF DEVICES

M: MD-4 97-D- 103 -S DATE: 12/31/85 PAGE: 1 of 7
DEVICE TYPE:

..

MicroSelectron remote after loading unit,

Model SEL-4000

DISTRIBUTOR: Nucletron Corporation
9008 Red Branch Road
Columbia, Maryland 21045
Phone: (301) 964-2249

-

MANUFACTURER: Nucletron Engineering, B.V.
.

P.O. Box 110
3956 CP
Leersum, Holland

SEALED SOURCE MODEL DESICNATION: Not limited to one supplier or model number.-
Iridium wire or seeds encased in nylou'

ribbon may be adapted for use.

_ ISOTOPE: Iridium-192 _ MAXIMUM ACTIVITY: 3 curies Iridiusr-192
.

LEAK TEST: Iridium-192 must be replaced at approximately 8 week intervals

j PRINCIPLE USE: General medical use, interstitial treatment of cancer.

CUSTOM DEVICE: YES X NO,

I

e
{

i *

!

!. (23)
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DEVICE B.

REGISTRY OF RADIOACTIVE SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICES

.

.

!@[: HD-4 97-D-103 -S DATE: 12/31/85 PAGE: 2 of 7
DEVICE TYPE: MicroSelectron remote after loading unit

DESCRIPTION:

The MicroSelectron is a remote controlled af terloading system for treatment of
cancer by interstitial placement of sources.

MAIN UNIT:

The main unit contains the control console, microprocessors,
safe, fif teen drive motors and cables, intermediate

power supply, battery backup, keyboard,display, and printer. The user can select any of 1 to 15 channels and atreatment timer. The printer lists all of the treatment data such as source
assembly length, active length, position of external storage containers
which source was collected, treatment time, patient number, data and channels

from-

ussd. It will also list
tegether with the amount of treatment the patient hasstart and stop treatments and any alarm situations,

received and the timerecaining.
In case of power failure, the treatment is interrupted, the

asurces are returned into the lead intermediate safe within the main unit,
dcta is stored by battery back up and an alarm sounds. all

Since the source
position within the applicator is checked by means of an air stream (as in the .
S21ectron LDE and RDR) there is also a low pressure alarm in case of pressure
failure, which will also result in the return of the sources to the
intermediate safe in the main unit.

The main unit will collect the appropriate radioactive source assemblies fromth2
external storage container and when connected to the patient,,

i transferthase radioactive sources to the treatment position within the patient. All'

esucce movements to and from the main unit
u:it located outside the treatment

initiated by the remote controlare
.

room.

REMOTE CONTROL:

The remote control unit located outside the treatment room is an independent
i

l

oicrocomputer system which has a communication link with the master computerin the main unit. From the remote control unit the "start" and "stop"' treatment signals are given. Further, it checks the condition of the door (s)
to the treatment room and indicates the source position as being in the
intermediate safe, in transit or in the treatment applicator and any failuresituctions. A r'esetable audible alarm is present.

An intercos enables the nurse at the remote control to communicate with thepatient without interrupting the treatment. A key switch is provided that can
restrict the use of the s tart-stop buttons and intercom to qualifiedparsons. If the room door is opened during treatment, then the sources are
immediately withdrawn from the patient in to the int ermed iate safe in the main
unit without the need of pressing the stop button. Contacts are available to

:

and activate radiation warning signe during patientconnect
treatment. The.

recote control also contains the interf ace electronics for the remote nursewarning system.

(t/n
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DEVICE B.

.

,

RECISTRY OF RADIOACTIVE SOURCES AtlD DEVICES
SAFETY EVALUATION,*0F DEVICES

1

1

NO: HD-497-D-103-3 DATE: 12/31/85 PACE: 3 of 7
DEVICE TYPE: llicroSelectron remote af ter loading unit

NURSE WARNING SYSTEM:
i

The suree warning is an indicator panel both visual and audible thatinstalled in the department nurse station. can be |
It has indicators for alarnsituations, system in treatment,

expir.ed, and patient call. treatment interrupted, treatment time
i

_ EXTERNAL STORACE CONTAINER:

The external storage container contains the supply of radioactive source
essemblies manually placed in the container by staff or vendor personnel.
is the slave unit of the Main Unit of the MicroSelectron af terloadi

It
device. The external storage container is mounted on wheels ng

easily moved out of the way for storage, so that it can be
insertion of new sources or to remove spent sources, or to the mainto a preparation area for manualexchange radioactive sources. unit to

45 channel external =torage container, the patientTo co11ect a set of.sourec assemblies from the
tube from the main unit isconnected to the external storage container using the quick connectcoupling. 15 channelA detectieu circuit in the main unit automatically switchesocurce selection mode to the

Source selection is then carried out by means of 15e

flexible tubes with safety connections which are attached to the storagecontainer.
An electronic detection circuit tells the main unit which of itsstorage container's 45 safes are connected to which storage area in the main

for the treatment record. unit and this data together with previously stored source details is provided

To exchange the radioactive sources contained in the main unit
tha main unit must first be returned to the storage container the sources in,

detection circuit prevents transferring a source from The electronic.

storage container safe other than the one the main unit to any
from which it

ths flexible transfer tubes can be attached to a dif ferentoriginally came. Then
safe and differentsources can then be transferred to the main unit.

_ PATIENT APPLICATOR:

Provided wie.h 'the machine is a 15 channel quick-connector, patient belt, anda supply of flexible and rigid treatment needles, a

a nd connec t ing tubes. Thetreatment needles are placed in the patient '

to the 15 channel quick-connector and thereby to the main unitand attached to connecting tubesThe quickcennector enables the nurse to interrupt treatment by returning sources to
.

osin unit intermediate storage and then disconnect the patient from theof terloader by the quick disconnector to enable the patient to move aboutwithout removing the treatment needles from the patient. The connection ofthe patient tube to the quick connector is
pneumatscally locked duringtractment and can therefore not be opened by the patient.

(25)
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DEVICE 15*
.

REGISTRY OF RADIDACTIVE SQURCES AND DEVICES
SAFETY EVALUATION |0F DEVICES

M: MD-4 9 7-D-103-S DATE: 12/31/85 PACE: 4 of 7
DEV*CE TYPE:

MicroSelectron remote a f ter loadirt. unit

SOURCEASSkHBLY:

2he essemblies are alike in that they all have:Up to 45 source assemblies can be stored in the external storage container.

3. Male connector.

4 Extension length (L3)
5. Control pellet
6. Inactive length (L1)
7. Active length (L2)

*

They differ in the length of the inactive length and active length
caeds, activity of seeds, and the spacing of seed sources in the active, number of
Isogth.

Refer to source assembly diagram. - Figure 1

Tha drive cable of the main unit has a female connector which attach
-

cale connector of the source assembly, moves the source assembly from thees to the

storage container to the safe storage of the main onic and
tha source assembly into the treatment needle and adaptor onas needed, movss,

initiated at the remote control. a command
This system assures a position accuracy ofbetter than 1 mm throughout the treatment.

3 4 5 6 7

g h,- ~. l
-

,-
a-

-w sv. c. a. a.t.c..<.I .iatp b h" b
'

s. in east *. ..r.
m.t.r.r.:. peine1 2 '" '881'**'''

l. Suusce transfer cable2. connector (female)
.

3. Cunnector (male) |F, 1 4. tafension length L 3 '
s. coni,oi oeisef
6 Inecfaye lengfh tg1. Actewe length !;LABELINC:

An cdhesive backed metallic electrical approval
label is attached to the coverof the device where the electric cable enters

"Coution Radioactive Haterial" labels with the radiation tref il
the device. Two aluminum

spacific radionuclide used in the system, o symbol and

labol specifying the Selectron trade nameand one on the storage sa fe.are secured to the treatment unit;
label on the ria,in unitone

An alursinuta adhesive
etteched to the base of the main unit and manufacturer's nerne is also

and to the ex ternal storage safe.

(26)
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DEVICE B
.

RECISTRY OF RADI0 ACTIVE SO,URCES AND DEVICES
*

SAFETY EVALUAT10H|0F DEVICES
.

*

1NO,: HD-497-D+103-S DATE: 12/31/85 PAGE: $ of 7
)

DEVICE TYPE: MicroSelectron remote af ter loading unit

CONDITIONS OF HORMAL USE:

The MicroSelectron is intended for all inte ..icial and intraluminal
treatments of cancer using low dose. The procedure is identical to that of
cornal interstiti.a1 implant where the patient requires hospital nursing and
treatment. The MicroSelectron eliminates or reduces the radiation exposure of
hospital personnel. The system must be permanently installed in a shielded
rcom'when the temperature range does not exceed O'C to 40*C, The system will
be operated under the clinical direction of a radiotherapist 'but may be
programmed by a trained medical physicist or technologist under supervision.

The normal useful life of the iridium sources would probably be two months.

The significant catastropbk. condition that could occur would be fire although
hospitals or clinics are normally built to meet local and national fire
regulations. The lead shielding in the Micros 91ectron is fully shielded in a '

steel envelope and it is not anticipated that the integrity of the shield
w uld be impacted under these conditions. The system has been designed so
t ha t the sources can be withdrawn and the patient disconnected in
opproximately $ seco.pds.

PROTOTYPE TESTING:

Tha MicroSelectron has been tested for the life of the drive motors, and nylon
drive cables used to transfer the sources. The anticipated life of these
components is greater then 10 years.

Tho Microselectron is similar to the Selectron LDn and the Selectron EDR in
terms of the internal components, both mechanical and electrical. It is
subjected to the same quality control checks and most of the data applicable j
to the Selectron HDR is also applicable to the MicroSelectron. There are ! [epproximately 10 MicroSelectrons now in use.

!
I

,

EXTERNAL RADI ATION LEVELS:
,

Wh3n the main safe contains the maximum of 3 curies of Iridium-192 the dose p,rate within 10 cas of the surface is less than 0.25 mR/hr. f
i QUALITY ASSURANCE AND CORTROL: 9.

E
i

h"Cocplete information on the manuf acturer's quality assurance program of the .I
MicroSelectron af terloading brachytherapy unit has been submitted to and
desmed acceptable by Maryland.

(27)

-
_ ..

-- _ _. . . .-. _ _ - . .



'
. .

*

DEVICE B-
.

.

RECISTRY OF RADIOACTIVE SOURCES AND DEVICES
SAFETY EVALUATION;0F DEVICES

,

.

NC[: MD-497-D-103-S DATE: 12/31/85 PACE: 6 of 7

DEVICE TYPE: HicroSelectron remote after loading unit

i LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE:

1. The device shall be iistributed only to persons specifically licensed
by RRC or an Agreement State.

.

2. Iridium sources will be replaced at approximately 8 week intervals.

3. Handlict, storage, use, transfer, and disposal; to be determined by the
| licensing authority. Because the source assemblies must be assembled

.
individually and manually placed in the storage. container, the loading

] of the storage container must be done only b'y experienced, "; rained, and
licensed personnel using adequate handling equipment and procedures.

4. The device shall be installed and initially tested for proper operation
i of the source exposure mechanism, safety warning conoonent labels, and

external radistic, levels (both source exposed and source shielded) by
a trained Nucletron service representative. Further, the reviewer
should request documentation of training / experience of the service
representative who will install and service the unit.

'

5. The device stall be installed in a shielded room that has adequate ;

interlocks and labeling to meet the requirements of C0KAR 10.14.02,
Part D, Section D.203 or comparable NRC or Agreement State Regulations.

6. Because the connection made between the applicators and the guide tubes
is critical to safety, the applicators used must be obtained from
Nucletron.

7. This registration sheet and the information contained within the
references shall not be changed without the written consent of the
Maryland Department of Health and Mental Hygiene.

SAFETY ANALYSIS SUMMARY:

Based on our review of the information and data submitted, we conclude that
the MicroSelect.ron device is acceptable for licensing purposes. We conclude
that this device will be expected to maintain rSe containment integrity for

3'

both noruel and accidental conditions which might occur during normal use.
,

REFERENCES:

The following supporting documents for the MicroSelectron are hereby part of
this registry decument:

#
Application for evaluation submitted by Nucletron Corp. , 9008 Red Branch
Road, Columbia, Maryl and, 21045 unde r _.le t t e r d a t ed Se ptembe r 2 6, 1985.

(28)
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. . , DEVICE B

RECISTRY OF RADI0 ACTIVE SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICES

_NO) b-497-D-103-S DATE: 12/31/85 PACE: 7 of 7

DEVICE TYPE: MicroSelectron remote after loading unit
.

ISSUINC AGENCY:

This document is not a license to receive, possess or distribute radioactive
caterial. Receipt, possession, and distribution of radioactive materials,
sources, and devices containing radioactive material, are subject to terms and
conditions of applicable regulations and licenses issued by !!RC or Agreement
States. Maryland Department of Health and Mental Hygiene.

/!7/ /2,DAE REVIEWER

/

DATE / /b b CONCURRENCE Md'

.

9

6

4

e

(29)
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U. S. NUCLEAR REGULATORY COMMISSION

APPLICATION FOR MATERI ALS LICENSE - MEDICAL

Item 20a. Facilities & Eauioment

DEVICE B

c. An additional, electrically powered, battery backed-up visual Area
Radiation Monitor, independent of the MicroSelectron, will be used
in the room to detect the presence of radiation in the event the
MicroSelect ron- malfunctions. A constantly glowing light on the
device will indicate that the sources have failed to retract into
the MicroSelectron safe.

f. The MicroSelectron is key activated; the single key will be removed
from the unit when it is not being used to treat patients, and the
key will be stored at the Nurses Station. Emergency replacement
keys will be kept in Room IF 334 W, in a separate building.
Multiple keys will D21 be given to operating personnel.

g. The Radiation Survey of Room 741 W is described in the report (see '

attach men t) . The survey reveals 4 locations (E, K, L, and X)
where the potential exists for exposures to exceed 2 mR in one hour
or 100 mR in 7 days.

(i.) Location E was a point where leakage between the two lead
screens occurs. With the current screens, the support bars
precludes the screens from overlapping . Two new screens
have been designed that will overlap to reduce expos ure ' a t.

this location.

(ii.) Location K and L are in a line-of-sight with the sources '

"

and adjacent to a hollow locker. An air compressor unit
- required to operate the MicroSelectron may be placed in this

locker and could lower the hallway rates. Secondly,
the MicroSelectron will be positioned by the bed and may
provide some shielding for this point. Thirdly , a second
bedside shield may be used for this loca tion. The
radiation exposure at this loca tion will be reevaluated
following siting of the MicroSelect ron and the other
components of the system and supplemental shielding used to
solve this problem will be added, if necessary.

(iii.) Location X exposure rates will be reduced by the addition
of an appropriate amount of lead to the bed in room 741 W.

In conclusion, Room 741 W can be us ed for the MicroSelectron, but
attention must be given to the exposure rates at these locations during
the actual use of the unit.

h. Restricted Area for Device B consists of the interior of Room 741
W; all adjacent areas will be unrestricted.

Item 20 a
June, 1987 -

(30)
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6/9 6/10, 1657

RADIATION SURVEY OF ROOM 741W
IIINES VA Il0 SPITAL

1. Objective: To proform a radiation survey of Room 741W to identify any shicidingrequirements for siting the MicroSolect oa.

2. Sources used: 116.2 mg Ra eq of Cs-137 * nsisting of five sources of 7.47 mg Ra eq.

and,8 sources of 9.85 mg Ra eq from the Itinos Cs-137 sources safe were used.

This activity is about equal to the total initial activity of 121.5 mg Ra eq of
Cs-137 (270 seeds, each 0.45 mg Ra) ordered for the MicroScicctron.

- Survey Instruments: (A) Keith1cy 36100 survey Meter, SN.14878, Calibrated 3/31/87.
(B) Ludlum 14C, SN. 24992, Calibraced 3/31/87.

4. Calibration Check: Prior to the survey, each instrument calibration was checked
by using a single source (7.47 mgRa) located at various distances from the meter.

.

}kter X at 3 m X at 2 m X at Im
. .

(mRh-1) (mRh-1) (mRh 1)

Calculated X 0.68 1.5 6.2
Ludlum 0.6 1.5 5.5
Keithlcy 36100 0.6/0.7 1.4/1.5 5.3/5.4

Both Meters agree with the calculated X within the accuracy and precision limits
of each meter,

S. Source Position: Sources were positioned, unshicided,12" from the headboard of the
bed, on the midline of the bed. The mattress was 30" above the floor; this -

simulates the sources in a head and neck cancor patient. We anticipate the vast
majority of our patients will be head and neck patients.

6. Shiciding Arrangements: Following initial surveys of the adjacent areas, two
1" thick lead shields were positioned as shown. The bed was positioned 3'
from the wall with a 40" wide shield placed 6" from the bed. An additional
36" wide shield was placed next to the bed. The shicids were not in contact.

7. Exposure Rates: Exposure rates were measured at l' (30 cm) from the walls,
30" above the floor, at designated points around the room. Reported rates are
the average of the readings with the two motors; at most locations, the meters
gave identical results. In the room above rates were measured l' (30 cm) above
the floor; in the room below rates were measured 18" below the suspended ceil-
ing which is 8.5' above the floor, so these rates are 7' above the floor of the
room below..

8. Worst case conditions: These rates represent the "worst case" or highest ex-
posure rates likely to be found becausc:

a) Unshicided sources were used; during treatment patient self-attenuation will
reduce exposure rate from 0% to 30%, depending on the site of implant and the
relative position of the sources in the patient to the measurement point.

(31)
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GPG
6/9 6/10, 1987

RADIATION SURVEY OF ROOM 741W
llINES VA Il0 SPITAL

8. b)
Fuximum activity has been used; as only 15 of 40 sources can be used at the
same ti.me, the maximum activity of the 15 most radioactive sources with 126
seeds from theinventory of 40 Cs-137 sources, each with an activity of
0.45 mg Rq eq, is 56.7 mg Ra eq. This is 47%, or, of the total of 121.5
mg Rq eq in the permanent inventory and 49% of the 116 R mg Ra eq usedfor this survey. It is highly unlikely that more than 56.7 mg Ra eqwould ever be used in a patient; this exceeds, historically, the maxi-

activity used fn a patient, treating cancer in this anatomicalmum
site.

c)
A typical implant will ecquire treatment for 3 to 5 days;
5 days (120 hours) as the maximum use during a week of 7 days

I havcassumed
(164 hours).

.

(32)
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HADIATION SURVEY HESULTS-
..

i

LOCAT10N LOCATION. - DATA USINO.115 2 av', Ra c4 DATA USINO $6.7 ad Ra cq
DESCRIPTION

.NEASUDED ESTIMATED ESTIMATED CA! CULAT1D EST1HATI.D ESTIHATED
EXPOSURE - EXPOSURE-.

EXPOSURE EXPOSURE ~-

I IN 1 Il0VR IN 5 of 7 X IN 1 |10UN IN $ OF 7 -

DAYS DAYS

- (mid) (mR) '(mR) (alm'I) (an) (mR)

- ADJACENT HOOH 740
A) I' from S & W wall 0.55 ~ 0 55 66 0.27 0.27 32D) 4' from W wal1~ 0.65 'O.65 78 0 32 0 32 38

~ C) 5 5'. from W wall 0.60 U.60 72 0.29 0.29 35D) I' from 1cckce wall; 0.11 0.11 13 0.05 0.01 63,

7.5'-from W wall

llALLWAY
E) l' from LOCKER, W wall 298 298 340s 1,4) 1'41 170se,

l' from 5 wall
'F) O' from cornce SE wall 0 30 0 30 36 0.15 0.15 18
C) 2' from corner SE wall 0.55 C.55 66 0.27 0.27 3211) 4' from corner SE wall 0.55 0.55 66 0.27 0.27 32811 0 5 from cdEo of door 0.70 0.70 .9% 0 34 0 34 41

-I) contcr of CLOSED DOOR 0.65 0.65 78 0.32 0.32 38
J) 0' from c'ornce NE wall 0.00 0.80 96 0 39 0 39 47
K) 14 from N wall 2.2 8 2.2 e 264e 1.1 1.1 12988L) 4' from N wall 2.0 * 2.0 e 240s 0 98 0 98 117seH) 7.5' from N wall 0.65 0.65 78 0 32 0 32 38

ADJACENT N001743W
N) O' from corncr NE wall 0 35 0 35 42 0.17 0.17 20
0) 1.5' from corncr NE- 0 35 0 35 42 0.17 0.17 20

w,il l

.P) 2.5' iron cornce NE 0 35 0 35 42 0.17 0.'1 20
w.all

Q) 2.58 from W. 0.02 0.02 2 0.01 0.01 1

ROOM B41W ( Al L EXPOSURE RATES HEASUHED 12" AD0YE Flh0H)
(Directl y above)

D) 4' from W wall 1.15 1.15 138 0.56 0.56 67
1.5' from S wall

'S) 4' from W wall 1.10 1.10 132 0 54 0 54 64
4"' from S wall

- T) 4' rrow W wall 0.60 0.60 72 0.29 0.29 35
6' from S wall

U) 8.5' from W wall 0 30 0 30 36 0.15 0.15 18
1.5' from S wall

V) 8.5' from W wall 0 30 0 30 36 0.15 0.15 18
*

48 from 5 wall
'W) 8.5' frce W wall 0.25 0.25 30 0.12 0.12 15

6' from S wall

% . ,

' h001641W ( ALL "XPOSURES HATES HEASURED 18" DELOW CEILING, 7 8 ADOVE FLOOR)
(Directiv Below)
X) 4' froe.W' wall 2.208 2.20s ;6ge 1.1 1.1 12988

15 from S wall
Y) 4' fros*W wall 1.60 1.60 192e o,78 o,78 gg

4' from S wa*1
Z) 4' from W wall 0.70 0.70 84 0 34 0 34 41

6' frua 3 wall
A A 8.5 ' from W wal l 0.40 0.40 40 0.20 0.00 23

1.5' from S wall
Du 8.5' from W wall 0 30 0 30 35 0.15 0.15 18

4' fcca S wall
CC 8.5' from W wall 0.20 0.20 24 0.10 0.10 12

6' from S wall

_
h - -
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U. S. NUCLEAR REGULATORY COMMISSION-
,

APPLICAT. ION FOR MATERI ALS LICENSE - HEDICAL

Itea 20a. Facilities & EauiomRD1

DEVICE B

1. Pe rs onnel Monit oring consists of quarterly thes columinescent
dosimeters for monitorin8 whole body dose equivalents of personnel
and supplied by R. S. Landauer, Jr. Co. The Nursing staff on 7 W
is currently monitored.

j. Annual Instruction of personnel in radiation safe ty per 10 CFR
19 12 is performed annually.

k. Surveys performed by the Vendor of the MicroSelectron and mobile
safe indicate that for 3 Curie of Ir-192, the exposure rate is 0.25
mH/h at 10 cm from the surface. As the Cs-137 tenth value layer
and Ir-192 tenth value layer are almost identical, an equivalent
activity of 43 curies of Cs-137 will yield the same 0.25 mR/h
exposure rates at 10 cm. As we will have about 0.322 Ci total
.ctivity of Cs-137, exposure rates at 10 cm should be well beJow'

0 25 mR/h.

!

,

1

!

;

t

:

!

| Item 20 a I

(32) June , 1987 f
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U. S. NUCLEAR HEGULATORY COMMISSION

APPLICATION FOR MATERIALS LICENSE - MEDICAL
,

~

Item 20b. DEVICE'A

1. a. Trainine or ' Individuals is outlined in the attached ' l

Traininn course Outline, which is an all-day -(8 hour)
training session given to Radiation Therapy Technologists ;who ~ operate ~ the . unit, and to other staff members
(Physicians, Physicists Assistants, Dosimetrists) who have

j- axillary responsibility for safe use of the device,

b. Source Exchannes are performed exclusively by trained -
personnel from Mick Radio-Nuclear, Inc. i

c. TnatruCL2c of the initial training of individuals and
of personne? exchanging sources is Felix Mick, president of '

Mick-Radio ~ Wuclear, Inc. Subsequent training of new
personnel not employed the time of device installation anda

retraining personnel will be provided by the trained s

senior members of the Physica' staff and the trained Chief
Technologis t.

'

d. Eg11ge_&_)oeration will be limited - to those individuals,

who ha'm ent sfact orily comple ted the Training Course, j' inc1',c ,ng Egggere' PrQ~edures Practictio

e. Re :rainins, . of Personnel on Device A will occur at
inte vals not t o exceed two years. The Retraining Course - i
will include tne following:

1

1. Review of control functions, including
!' displays, menus, keys, buttons, . printer, and

emergen'.y button use. ,

; 11. Review of console operating procedures
;
1

E of di;a entry and responses to displayed
! machine parameters.

iii. Review of functions to be observed via.

closed circuit television prior to and during ,

treatment.

iv. Review of medical procedures and ,

axillary applicators used with Device A. '

!v. Review and practice of emergency !
procedures for several types of "failures" or '

emergencies.
!

j Item 20b.
June, 1987 .

(33) '
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U. S. NUCLEAR REGULATORY COMMISSION

APPLICATION FOR HATERI ALS LICENSE - MEDICAL

Ites 20b. (Cont'd.) DEVICE A

f. Ooeratina Procedures for Device A are contained in an*

Ooerator's Manual, one copy of which will be located at the
console controls; an additional -copy will be available on
site. Eme rgency Procedures for Device A will be

. conspicuously posted near the control console for operating
personnel. The control conso'.e will be secured (off) and
the operating key removed when not in use or when
una t tended .

,

&

Item 20b.
June, 1987

(34)
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U.. S. NUCLEAR REGULATORY COMMISSION
~

APPLICATION FOR MATERI ALS LICENSE - MEDICAL

Item 20c. DEVICE A

Extremity dose equivalent . for Device A will ng.k be
necessary as Device A operators do n2.L handle sealed sources
with Device A.

-

.

e

4

Item 200.
June , 1987
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DEVICE A.

[TraNNsn-ltalast astrunaafs, ria.
i

\,A) k, am' fN- 1470 Outlook Avenue, Bronx, N.Y.10465
' '''d

(212) 597 3999

C A Mt1A -FIE D II-i

"TRAINING PROGRAM OUTLINU"

I. GENERAL DISCUSSION : Informal - open to questions and answers

1. Afterloading and Pomoto Afterloading

1.1 Explain the differenco
1.2 Manual radioactive material handling as in im pl a n t s , etc.
1.3 Remote Afterloading - no exposure...
l.,4 Ilistory of Remote Afterloading at Memorial
1.5 Showing of slides - various llDR applications with Gamma Med

system
1.6 Showing of 1/2" videos ( Vils )

a. original Memorial - Dronchus
- b. original Schumacher - Berlin - Brain, Dreast, Bronchus

c. Al Korba's - St. Mary's - Evansville, IN - Bronchus

II. IlOW Tile gat 1MA-f1ED SYSTEM WORKS :

2. Source Travel
2.2 Stepping Distances
2.3 Dwell Times
2.4 Optimization

III. DESCRIPTIOtl OF GAMt1A-t1ED TROLLEY : On site

3. Power Supply ll5V
3.1 nattery Storage 24V
3.2 Power Failure - Battery takeover
3. 3 Source ficad

! 3.4 Controls

| 3.4.1 Elevator contro'1 - up/down
3.4.2 Emergency button
3.4.3 Radiation beam "ON" indicatorj

3.5 Source Guido Tube
3.6 Swiss Connector

i

I ,

June, 1987

_ _ _
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$. DEVICE ^-,

-TRAINING PROGRAtt'OllTLINE .(cont'd)

3.7 Ouick Connector
3.8 Indexer
3.9 Iland Crank
4.0.Pb Container

IV. .SOlliiCE' DRIVE MECilANISP1 & SOllRCE SilIE!. DING : Removal of Protective Cover.

4. -Dopleted Uranium Shielding
4.1 Tungsten shiciding mechanism
4.2 Source delve mechanism
4.3 Stopping motor
4.4 Emergency motor
'4.5 Encodor whool
4.6 Photo electric sensors
4.7 Limit switches
4.8 Storage tubing

-V. CONTROT. CONSOLE :

5. Display scroon
5.1 Monu

e5.1.1 Monu - completo explanation
5.2 Keys - buttons
5.3 Printer
5.4 Emergency button

VI. ROOM SilIELDING :

6. Primary walls - 60cm concreto
6.1 Secondary walls - barrior
6.2 Door - Lead lined

VII. RADIATION SAFETY DEVICES :

7. CP1 Detector in trolley
7.1 Camma Med "DEAft ON" Light box
7.2 Irradiation Oti-CONTROL Panel
7.3 Door interlock - Deadman switch
7.4 Control consolo - Interrupt
7.5 Control consolo - Emergency
7.6 Rostart - Program - Reset
7.7 Printer
7 . 11 Emergency Proceduro (posted)

June, 1987
.

(37)
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DEVICE A

i
I

TitAINING PROGRAM-OUTLINE ~(cont'd)
;.

!

|

b,7.91 Radiation Alert - Auxil'liary~ system
_

(with zoom)- '

7.9.1'Short circuit camera for patient surveillance
7.9.'2 Mirror
7.9.3 Intercom ~- Patient communication
7.9.4' Alarm: Gamma Med (acoustic)

.VIII. IN1 CASE OF AN EMERGENCY :

8. Follow' Instructions (Emergency Procedures Posted)
0.1 "Dry run emergency simulation"

IX.. APPLICATORS / NEEDLES

X .' DEMONSTRATIOt1 OF ACTUAL DilMMY SOURCE CABLE

'DISCllSSIONSXI. OUESTIONS -

XII.- TEACilING COf1 SOLE PROGRAM ENTRY ON AN'INDIVIDtlAL BASIS

.

.

!

JUNE, 1987
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U. S. NUCLEAR REGULATORY COMMISSION

APPLICATION FOR MATERIALS LICENSE - MEDICAL

I t em 20d .

Transportation of sources for Device A from a storage site is nyrequired as the source is contained in the treatment device.

Ltem 20e.

Source Accountability for Device A will be maintained via use records atthe unit. The use record will, as a minimum, identify patient , date, source activityand the duration of treatment. Device A will be used only in the Cobalt
vault and, with the exception of source changes, only one source will be
available for use.

Item 20f.

Surveys during the treatment course with Device A are ny required, as
personnel will ny enter the room during a normal treatment. The Ludium 300
area survey monitor will be used to determine that the radiacion levels in
the room are safe following termination of a treatmnt. During treatments
only the patient will be in the room, and all attending personnel will renain
in the control area until treatment has terminated as indicated by both the
control console and Ludium 300 area radiation monitor in the room.
Item 20g.

Safety tests on Device A will be pe rf ormed only on those days that
patients are scheduled for therapy. With the source "0N", we will open the
door and we will verify that the source reacts, the alarm sounds, and theprinte r reads; DOR-Interrupt. With the source "0N" we will verify theRadiation Alett Light on the console is "0N", the warning light above thedoor is "0N", and that the independen t Radiation Monitor is "0N", and thatthe source indicator lamp on the console is "0N". Nith the source retracted,
we will verify that, after opening the door, that the door light indicator onthe console is "0N", but that the source cannot be activated.

Reproducibility of source positioning to within +1.5 mm will be checked
monthly by viewing the transpa ren t tube assembly via the closed circuit TV~

systun. Selected time sequences will be checked monthly using a conventional
electronic stopwatch reading to .01 of a second. Monthly, we will check that
without a source guide tube attached, the source cannot be activated.

The emergency, hand cran _k will be inserted into the source head prior toeach use.

Source guide tubes will be inspected for imperfection prior to each use.
Calc ula t ed treatment time sequences will be verified via computer

simulation, comparison to a s tanda rd dose a tl as , or comparison to priortreatment sequences for identical therapy prior to each treatment.
Additional safety checks outlined in an attached list (see attachment)

will be performed by the vendor changing the source at the time of source
change.

Posted emergency procedures will include a current list of
telephone nunbers of individuals to be contacted in case of an emergency.

Item 20 g
June, 1987
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DEVICE A<

';,1 <

MICK FADIO ND:1 EAR INSTIGEN1'S, INC.. - SOUICE EXCl!ANGE PIOCEDURE ,"

|b '

'!
!

!
.

CHECX- LIST'

. RADIATION SAFETY TESTING ON.GMtfA-MED II-i
.

I

]-

:

CUSICNER:-
I

i
r

DATE:SERVICED BY:
*

.

During regula,r maintenance service, the Gamna-Med Rmote Afterloading
systs has been found in good fair poor conditioh.

.

'Iho folicwing:itms have been checked:
.OKAY FNJLTY

lJ
-

6

1. Door Interlock with source in "ON" position
and door is accidentally opened:
a.) Source nust retract autcmatically

,

b.) Alam (ammtic sound) nust go on
c.) Printer nust read: DOR . Interrupt

(retain copy of print-out)
.'

2. Door Interlock: When door to treatnunt rocm is
opent

a.) Source can not be activated
!;

b.) Door light indicator on console "ON" l'
I
t'

- 3. Control Panel Light Irdicators: I;

a.) Main Power Light
b.) Battery Power Light

I;
c.) Source "ON" or "OFF" indicator light

d.) Guide Tube

4. Source nust retract to "OFF" position
I.at "O" time t ;,

h|5. 'Ite 2 Timers function properly '

(use stop watch) ||
*

||6. During use of the afterloader: n
Dncr9ency hand crank nust be inserted into ''

source inad (key lock rmoved)
.-

(40) ausg,ifa7 .
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D1WICE A*'

.

MICK IMDIO NUCLF.N1 INSITOURPS, ItC. - SOUICE EXQlANGE PIOCEDURE

GAbf%-MED ODIK LISP / cont'd.
OKAY FAULTY

,

,7. Without a Source Guide Tube attached,
the source can not be activated

8. When Source is in "ON" position:
a.) '1he Radiation Alert Light on the control

console is "m "
b.) 'Ihe Light Dox above the treatment rocan

is "W "
*

c.) 'Ihe independent Radiation Alert is "ON" .

d.). Source Indicator (red button) on control
console is "ON"

.

General Status on Safety Equipment:
.

9. Independent Radiation Pbnitor*

10. Audio and visual patient surveillance
11. General order in treatment area ,-

12. Type and Model of Survey Equipnent used:
Type ,,,,

bbdel:
Serial I:.

Calibration Date:
'

Special Ccuments:

SIGNED:

REMMD SOURCE TAG

.

F

JUNE, 1987
,

,

6
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U. S. NUCLEAR REGULATORY COMMISSIO!4.

APPLICATION FOR MATERIALS LICENSE - MEDICAL

|
|Eme rge ncy procedures for Device A are to be carried out by thu

operator when the treatment must be aborted due to an equipment
malfunction or an unforseen patient condit ion. In the event

source retract fails, as noted on the closed circuit TV, and the

source does not retract, the following emergency procedures

attached will be carried out. (These procedures will be posted

at the console.) A synopsis of the procedures f ollows: The

manual interrupt will be activated. Next the treatment room door ,

will be opened. If both of these methods fail to cause sourco

retraction the operator will then enter the room and press the

emergency button on the Device A. If this fails, the operator

will use the hand crank to return the source to the shielded
source container. If the hand crank fails tc operate, the source

applicator tube will immediately be removed from the patient and
placed in the emergency lead container on the front of the mobile
irradiation device. All manual source handling will be done with

long hand-held forceps. The in-room radiation monitor and a hand
held survey meter will be used to confirm the source is- properly '

restored or retracted. If the source cannot be returned to the
,

irradiation dev ice, the room will be secured af ter removal of
'

patient and the access door locked. A sign will be posted
'

indicating an unshielded source is present. The chief physicist

and the attending physician will be notified. The physicist or

a t tending physician will enter the room and locate the s ou rc e ,
and place it in a lead pig (shielded cont ainer) ; Mick Radio-
Nuclear will be notified. (212) 597-3999, and the source will not

be used again until the malfunction is identified and repaired, j
;

,

,

i

.

!
Item 20g
June, 1987 ,
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U. S. NUCLEAR REGULATORY COMMISSION

APPLICATION FOR HATERI ALS LICENSE - HEDICAL

Item 20b. DEVICE B

1. a. Trainina of Individuals is outlined in the attach 6d
Trainine Course outline, Device B. The manufacturer's
installation engineer provides on-site training in
programming and operating the device, including emergencies
procedures. This training is given to Physicists, Nurses,
and Radiation Therapy Technologists, and other staff members
(Physicians, Physicist Assis tan ts , Dosimetrists) who will
have responsibilities for safe use of the device.

* b. Source Installation of the initial permanent inver. tory
of Cs-137 source trains will be preformed by trained
personnel from Nucletron Corporation.

Subsecuent Source Exchanges of the inventory of,

permanent Cs-137 sources between the intermediate safe in,

the MicroSelectron safe and the adjacent external safe and
of any Ir-192 supplementary sources will be performed by
trained individuals in 'a' .

c. Instructor of the initial training of individuals in
'a' will be by of the individuals on the attached list of
Nucletron Corporation Personnel. Subsequent training of new
personnel not employed at the timo of device installation
and retaining of Personnel . ill be provided by trainedw
senior members of the Physica staff, trained senior members
of the Nursing staff, or the trained Chief Technologist.

d. Device B Ooeration will be limited to those individuals
who have satisfactorily completed the training course,
including Emergency Procedures Practices,

e. Retraining of Pe rsonnel on Device B will occur at
intervals not to exceed two years. The Retraining Course
will include the following:

1. Review of control console fu nctions ,
including keys, buttons, and emergency button
use.

11. Review of console operating procedures
of data entry and response to displaced on
drive parameters.

Item 20b.
June, 1987

(43)
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U. S. NUCLEAR REGULATORY COMMISSION ;

I
APPLICATION FOR MATERIALS LICENSE - MEDICAL .i

*

-
|
1

Ites 20b. (Cont 'd . ) DEVICE B

l

111. Review of the functions to be observed
at the remote console during treatment.

iv.- Review of- Medical proced ures and
axillary applicators used with Device B.

v. Review and practice of emergency
procedures for several types of "failures" or
emergencies.

.

f. Ooeratina Procedurga for Device B are contained in an
Operator's Manual, one copy of which will be available at
the remote console; an additional copy will be available on

,

site. F=a rre ncy Procedures for Device B will be
conspicuously posted near the remote console and adjacent to ;
the door of the treatment facility. The control console

!

will be secured (off) and the operating key removed .when not
!in use or when unattended. '

!

!

!

.

Item 20b.
June, 1987
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DEVICE li-e

,

10

6.2 Qualifications of engineers and tralning personnel

The personnel listed below have been trained in the installation of the
Sclectron Remote Afterloading equipment and the loading of the radiation
sources into the shicided lead safe of the Selectron from the transport
container.

There are now 180 Selectron systems in 26 cotintries and people trained by
Nucletron (the manufacturer of the Selectron) have been involved in every
installation and commissioning of the equipment and in the training of tech-
nologists who operate the equipment.

Years
l'erso n Experience Experience and Training (Nov 1985)
L. van Zwol 10 Technical Director of Nucletron,

responsibic for design of Selectron equipment
and quality control. Training ir. handling
radiation sources given by Amersham Interna-
tional in Europe. [ Amersham manufactures the*

radiation sources.) Also, 'lonizing Radiation *
Level B (handling of Encapsulated Radio Active
Sources IVBS Rotterdam).-

.

R. !!ctmanus 5 International Service Manager of Nucletron
responsible for worldwide warranty and service

| of'the 175 Selectron systems, lie has
installed over 50 systems. Training, "loni-
zing Radiation * Level D (handling of
Encapsulated Radio Active Sources - IVBS
Rotterdam).

M. Cragg 3 Service Manager, Nucletron.
30 installations of Selectron equipment and
servicing in USA, United Kingdom
and Canada.

JUNE, 19t!7
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Years
Person Experience Experience and Trainlug (Nov 1985)

C. hiellink 2 Trained by Nucletron (L. van Zwol and-

R. liermanus). lias carried out installations
in USA, Canada, China, Europe.

.

A.ht. hiou n t . 8 Nucletron Corporation Columbia, htaryland.
Physicist with 5 years background in handling
radiation sources for medical and industrial
use while working for Amersham in England,
+ two years experience with Nucletron in
England where there are 30 Selectron systems,
and 2 years in North America where there are
30 Selectron systems.

bl. Gribble 10 Joined Nucletron September 1985,
hiedical Physicist who was advisor
for the il Selectron systems used by,

the Ontario Cancer Foundation in Canada.
Training by R. liermanus and ht. hiount.
Previous radiation physics caperience in
United Kingdom, USA and Canada.

NUCLETRON CORPORATION

.

11y:

A.ht. hiount
President

.

.

.

JUNE, 1987

:

(46)

.-



L=d

e
'

..-

c.

U. 3. NUCLEAR REGULATORY COHNISSION

APPLICATION FOR MATERIALS LICENSE - MEDICAL
Ites 200

DEVICE B

Extremity dose
D21 be necessary as Device B operators doeouivalent desih for Device B will

n21 handle sealedsources with Device B. They 2DlX connected sealed sourcesin well shielded safes to mechanisms that remotelv removethe sources
with this unit.from the safe; no direct source handling occurs

Only staff members manually preparing supplemental Ir-192
sources for use with Device Bdosimeters. need wear extremity

i
|

I

l

!

l-

\ -

.

|
|

i
i

i
tItem 20c.

June, 1987
G7)

P

.

p

I

!



__. . _ _ _ _ _ .

e .i

*
. .

(

U. S. NDCLEAR REGULATORY COMMISSION

'
APPLICATION FOR HATERIALS LICENSE - HEDICAL

i
'

Item 204. DEVICE B

Transoortation of sources for Device B occurs only with
supplemental Ir-192 seed or. wire sources; these are
transported using conventional, well-shielded. transporters

(carriers) .

*
.

4

,

I*

'
,

,

t

i

n

.

j

.

t

I
i

. .

!

I.

t

Iten 20d.
'June, 1987
i
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U. 3. NUCLEAR REGULATORY COMMISSION
,

' APPLICATION FOR HATERI ALS LICENSE - MEDICAL

Item 20e. DEVICE B

Source Accountability for Device B'will be maintained
via use records at the unit. The use record will, as a
minimum, identify ~ the patient, the date,- the number, type
and activity of cs-137 permanent inventory sources, the

| number , type, and activity of any supplementary Ir-192
sources, and the duration of use of each source. Device B
will be used only in Room 741 (West) of flines VA Hospital.

|

|

!
!
|

|

.

.

.

Item 20e.
June, 1987
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U. S. NUCLEAR REGULATORY COMMISSION.

' APPLICATION FOR HATERI ALS LICENSE - HEDICALi

|

Ites 20f. DEVICE B

For Device B, surveys of the dose equivalent rate at 1
m from the patient will D21 be made as this rcquires
defeating the door interlock to allow the surveyor to enter '

the room with the sources out (Unit "0Na). During routine
;

use the sources will be retracted into one MicroSelection
Unit's safe when someone enters the room.

Adjacent area surveys will be performed to ascertain
that adjacent areas remain unrestricted areas.
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2

Ites 20g. DEVICE B -

Safety tests on Device B will be performed only on
thosa days that patients are scheduled for therapy, with the
device "on" during a test treatment. We will verify that
main, remote, and Nurse display console lights functions;
Lhat all timers functions, and that "treatment", radiation
"on", and "safe" lights functions, and that sources retract
at the end of the test trea tment sessions. The door
interlock will be tested to verify that ope ning the door
interrupts treatment and retracts sources into the safe and
that the device will not come back "on" without being
properly reset. (See attachnent).

Accuracy of the desired sources positions to within
I/1.5 mm will be checked by inspection of an auto radiograph
taken during the test treatment.

Source guide tubes will be inspected for imperfections
prior to each use.

Attached Safety Checks will be performed by the vendors
se rvice pe rsonnel at recomme nded ir.tervals during the
regularly scheduled servicing of the unit, or by in-houto
bio-electrical engineers. Who have received training on how
to perform recommended servicing of the device.

Posted Emergency Procedure 4 will include a current list
of telephone numbers of individuals to be contacted in case
of an emergancy and list corrective actions to be taken in
the event of ALARM conditions (see attachment).

Ites 20g.
June, 1987
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Nucletron Corpora tion

On Site Trainina MicroSelectron l.DR_

The following operational scquences arc covered by the on site training

scheme, and are delivered by the Nucletron installation personnel:

1) General system description

2) Treatment unit initialization

3) Source transfer (transport container to mobile storage safc)

4) Source inventory entry

5) Source transfer (mobile storage safe to treatment unit safc)

6) Programming of treatment unit

?) llandling and interconnection of applicator systems with treatment

unit

8) Patient treatment sequence

9) Treatment completion and applicator reclamation.

10) Source transfer (treatment unit safe to mobile storage sarc)

11) Nursing guidelines for patients undergoing Selectron treatments

12) Safety and backup systems

13) Emergency and error recovery procedurcs

14) Preventive maintenance recommendations and procedurcs,

NUCLETRON CORPORATION,9o08 Red Branch Road, Columtxa, MD 2104s u Telephone:(3011964 2249
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Device B.

Check List

Radiation Safety Testing of HioroSelectron

Patient: ___

Safety Test bys

Date: / /

1. After collecting the sources from the MicroSelectron LDR
source container into the intermediate safe of the
MicroSelectron, program th e' HicroSelect ron for a test
treatment using the auto radiographic test device.

2. Make an auto radiograph of all sources during the test
treatment.

3 During the test treatment observes

a. All main console panel rights, remote console
panel lights, and Nursing display console
panel light function.

b. Both primary and secondary timors on the main
console and the remote console function
(count) correctly,

c. Treatment "0N" lights on the main, remote,
and Nursing dispatcher console function
properly.

d. Radiation "0Na light on the independent radiation
monitor function properly.

4. Observe that all sources retract into the safe, "0FF", a t
time "0", at all e nd of the elapsed test treatment time
period, i.e., "safe" lights function on main and remote

,

console, when the test treatment is finished.

5. Inspect the printout for proper listing of test conditions
and time duration of test treatment.

6. Re-program the "test" treatment and initiate it a second
ti me . Open the door and observe that;

a. Sources retract into safe, i.e., Radiation "0N" light
on the independent monitor is "0FF";

June, 1987
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Check List

Radiation Safety Testing of MicroSelectron

- b. Timor ceases counting;

c. Treatment "Interrupted" light functions on consoles and
alara sounds.

d. Observe that when the door is closed the sources remain
in the sa fe , e .g . that the independent radia tion

,
monitor light stays "0FF".
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DEVICE B

ALARM CONDITIONS DURING TREAThlENT

Computer detected alarms during the use of the hiicroSelectron fall into one
(or more) of six categories, which are depicted both on the REhiOTE CONTROL
outside the room, and on the MICROSELECTRON CONSOLE inside the room.TheNURSE STATION has only a non specific ALARhilight.

In all cases, an ALARhi condition will be indicated by both audio (continuous
"beep") and visual (red ALARhi lights) signals. There is no audible
indication inside the treatment roorn. The AUDIBLE OFF buttons will cancel
the audio signal, but the ALARhilio.ts will remaia illuminated until the
fault is rectified.

The PRINTER on the hi!CROSELECTRON CONSOLE will shnweither an explicit error message, or an error code from which th>
malfunction can be determined. A list of these error codes fo! thisSection.

Below are brief descriptions of the Alarm Conditions. Procedures to
be followed in the (unlikely) event of an alarm. occurring are the
responsibility of the individual hospital, and the radiation safetyofficer.

Great care should be taken when drawing up a list of necessaryactions.

Indica'tes a computer or electronics associated malfunctionSYSTEht:
(extremely rare).

Warning: In the unlikely event that this indicator is alight, machine
functions and displays may be suspect. Sources may be outside
shielding. Treatment must be cancelled and the machine thorougnty
inspected before putting it back in operation.

Note: It is strongly recommended that the installation includes
an independent gamma alarm to warn of sources outside the shielded
safe.

POWER: Indicates a loss of mains power to the hiicroSelectron; cither
by loss of main hospital power, or by disconnection of the power cable whilethe unit is operational. Following a 30 second delay (to determine if power
is speedily restored) the treatment is halted, the backup battery is being
used to re. move the sources from the patient applicator back into the lead
radiation safe. The battery will also retain all treatment parameters in
the computer memory for a period of up to 10 hours (dependent upon batterycondition) for subsequent recall. A treatment print out is initiated.

(54)
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Allt: Indicates loss of air supply to the MicroSelectron; by loss of
main hospital air, compressor malfunction (if fitted), or disconnection of
air supply hose. In any event, treatment is halted and the sources returned
to the radiation safe, and m 'catment print-out initiate.d.

SOURCE: indicat 3 it source transit problem, either to or from the patient
applicator, or a fauir. in the source array detection circuits.

Warning: A limited radiation hazard may exist inside room.

.TI M E: Indicates a computer timer error. The computer continuously monitors
the difference between the primary and secondary timer circuits. In the
event of the difference being outside preset limits, the treatment will be
halted, and the sources returned to the radiation safe. A printout is given
of the current treatment status and times.

LEAK: Indicates an air leak condition either in one of the applicators, or
in the patient belt fitting (which joins the applicators to the umbilical
hose).

.
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DEVICE B

Operator Responses to MicroSelectron Alarm Conditions

1. If the ALARM lights on the Nurses Display Console Lights,-
and the audible alarms sources, proceed to the door of the
treatment room and identify on the remote control unit- which
alarm condition exists:

Systems (computer or electronics) failure;a.

b. Power loss;

c. Air (pressure) loss;*

d. Source transit problem;

e. Time (c lock) failure;.

f. Leak (air).

2. Consult the Resoonse Chart and take the corrective actions
indicated.

3 If the independent monitor ' radiation monitor light is "CN"
wnile you are in- the room attempting to restart the unit,
the sources are not in the safe and a radiation field
exists. Keep a maximum distance between your self and the
patient; stand behind the lead shield while restoring
function, if possible, and work efficiently to minimize your
time in the room.

4. Resume treatment if the alarm condition is cleared; if not
cleared, contact the radiotherapist or physicists, and
minimize the time spent in the room if the independent
radioiion monitor is "0N".

i

|

|
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RESP 0NSE CHART F0R

HICR0SELECTR0N ALARHS
.

SHOULD I
ALARM ARE SOURCES ENTER ROOM
CO NDI- - AUTOMATICALLY AND PRESS CORRECTIVE ACTIONS

TION BETRACTED "RESET"
BUTTON

System No No Contact the Radiotherapist or Physicists
immediately. Record elapsed times on the
timers and record time of failure .
Treatment' can only resume after Physicists
has corrected malfunction and reprogrammed
device.

Power Yes Yes Following a momentary or power loss of
short auration use RESET button to restart
unit after power is restored. Contact
Radiotherapist or Physicist if unit . fails
to restart or if power loss is of longer
duration. ,

Air Yes Yes Use RESET button to restore functions; if
_ _ RESET fails to remove alarm condition,

contact the Radiotherapist or Physicists.

Source No Yes Use RESET button. If alarm condition
still exist!/, source is likely hung in
source tube. Contact Radiotherapist or
Physiciste.

| Time Yes No If alarm occurs at the and of treatment'

session, notify Radiotherapist or
j Physicis tr; if alarm occurs during a
i session, immediately record time of

occurrenco and contact the Radiotherapist
or Phys 1 Lists.

!

Leak Yes Yes Use RESET button; if alarm condition is
| nat cleared enter the ror; and inspect all
L source guide tube connections. Pa tien t
! may have attempted to disconnect source!

guide tubes. Call the Radiotherapist or
Physicists if the alarm condition
pe rsis ts .

.

! *
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