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U.S. NUCLE AR REGULATOH Y COMMISSIONman Approved by OMB

APPLICATION FOR MATERIALS LICENSE - MEDICAL ''' d'
10 CFR 35 mp es 30 83

INSTR UCT(0NS - Complete Items a through 28 sithis a e intialspolication or an application for rene.valof a license. Use supplemental sheets
where nosessary. Item 26 must be completalon allapplications and signed Retain one copy. Submot originaland one cooy of encore
apolacstun to : Dwector. O!! ce of Nuclear Matenals Safety and Safeguards. V S Nuclear Regulatory Commossoon. Washongton. O C.
20555. Upon approval of this applocatoon, the applocant evollreceove e Matenals license. An NRC Matonals Liconse is issued m accord-
ance oath the general requirements santamat m Totto 10. CaJe of federal Regulatoons. Part 30, and the lscensee as subo ct to rotte 10s
Code of federal Regulatoons. Nts I9. 20 amt J5 and the locense fee provasoon of Title 10. Code of federal Regulatoons. ht f ra The
loconse lee category should be stated m item 26 arkt the appnoonate fee enclosed.

1.a. NAME AND MAILING ADDHESS OF APPLICAtJT t,nstitucon,
1.b. STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATERIALfam. clinit:, physician, etcJ INC LUDE*Zie CODE

WILL UE USED (11dotkrent from I. A) INCLUDE ZIP CODE

ROckford Memorial IlOSpital Same
2400 North ROcktOn Avenue
ROCkfOrd, Ill!nOfS 61101

TE LEPHONE NO.: ARE A CODE L 815) 968 - 6861

1 PERSON TO CONTACT HEGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check .opprognate ire,n)
st [] NEW t.lCENSERichard Goodman
a O( J.MENDMENT TO LICENSE NO. 12-02530-03

TE L EPHONE NO.: ARE A CODE l iE

4. ItJDIVIOU AL USERS (Nene inaieiduals who willuse or direct & 5. RADIATION SAFETY OFFICER (RSO) IName ofperson desspiatedsup:rvose use of radooactive material. Complete Supplements A and 8
for 0aCh Individual.) as rachatron safety officer. If other chare indivsdualuser, complete resu~

me of traonong amlespenence as en Supplemast A )
Richard . Goodman, M.S.

PleaSe refer to attached Item # l [PleaSe refer tO rev10uS applicat!On (Or h!S
training and experiencel

G.a. R ADIOACTIVE MATERI AL FOR MEDICAL USE
MAXIMUM MARK MAXIMUMITEMS POSSESSION ITEMS POSSE SSIONHADIOACTIVE MATERI AL

, DESlHED LIMITS ADDITIONAL ITEMS: DEslHEDLIS TED IN: LIMITS
''X'' fin mollocuries! ''X '' (In mollicuries)

10 CFR 31.11 FGR #fJ VITHO STUOlES IODINE 131 AS IODlDE FOR TREATMEtJT
OF HYPERTHYROlolSM '

10 CFH 35.100. SCHEDULE A, GHOUP i AS NEEDED PHOSPHORllS-32 AS SOLUBLE PHOSPHATE
FOR THEATMEN T OF POLYCYTHEM1 A
VEH A. LEUKEMIA AND DONE METASTASES10 CFH 35.100. SCHEDULE A, GROUP 11 AS NEEDED
PHOSPHORUS.32 AS COLLOIDAL CHROMIC
PilOSPHATE FOH IN THACAVITAHY THEAT-10 CF H 35.100, SCHE DULE /., GH OUP lli MENT UF MALIGN ANT EFFUSIONS.
GOLD 100 AS COLLOID FOH INTR A.
CAVITAHY IHEATMENT OF MALIGNANT10 CFH 35.100. SCHE DULE A, GROUP IV ASfMEDED E f FUSIOf4S.

IODINE.131 AS lODIDE FOH TRE ATMENTto CFH 35100. SCHEDULE A GROUP V AS NEEDED OF IHYHOlO CAHCINOMA

XEtlON.133 AS GAS OH GASIN SALINE FOR10 CFH 35.100. SCHE DUt E A, GROUP VI HLOOD FLOW STUDIES AND PULMONAHY
F,tfJCTION Sf UOlESi

Gb. RADl0 ACTIVE MATERIAL FOR USES NOT LlSTED IN ITEM G.a. Isralaisourcesup to JmClusalfor
casabratran and rulerence standards are authorried under Su tion 35. !4(J), IO CFR Part J5, and NEED NO r BE LISrED |

CH E MIC A L MAXIMUM NUMUE R
E LEMENT AND MASS NUMUEH A,tjlOH IL IC Je IEp DESCH10E PURPOSE OF USE

.

Gadolinium-153 Gd O2 1500 mci AS a Sealed Source in a
( Au thOriza t!On Bone Mineral Scanner,
requested fOr MOdel DP3, Sold by Lunar

Los - hy., hijnson.-geconSin.
Ctwo Sources,

_ 6ff
~~each 1500 mci:

{g4 '- }
RE mitter . ~ - ~ ~

PLEASE.i t CI'UR TO ITPM #6b attached CM'
f

NHC FORM 393M
t , . pg /k

8606170281 060421 ; cf Eco . - UM(^v /
"" '

REG 3 LIC30 I i .e Chick Rec'd. - / - -yJ b.t12-02D30-03 PDR
c # rted v /I
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INFORMATION REQUIRED FOR ITEMS 7 TilROUGH 23 '
*. .

For items 7 through 23, check the appropriate box (es) and submit a detailed description of all the requested information. Begin
each item on a separate sheet, identify the item number and the date of the application in the lower right corner of each page. If
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the rev* ions
number and date of the referenced guide: Regulatory Guide 10.8 , R ev. Date:
For item Nos. 7,8,10,13,14,16, please refer to our previous applications for licenso

,

No.12-02530-03.

15. GENERAL RULES FOR Tile SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERIAL (Check One)

Names and Specialties Attached;and Appendix G Rules Followed;or

Duties as in Appendix 8;or
.

X Equivalent Rules Attached , .
.

(Check One)
Equivalent Duties Attached

16. EMERGENCY PROCEDURES (ChecA One)

8. TRAINING AND EXPERIENCE Appendix N Procedures Followed;or

Supplements A & 8 Attached for Each Individual User;
and Equivalent Procedures Attached

Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check One)

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

Appendix C Form Attached;or X Equivalent Procedures A'tachedt

y List by Name and Model Number 18. WASTE DISPOSAL (Check One)

10. CAllBilATION OF INSTRUMENTS Appendix j Form Attached;or -

Appendix D Proceoures Followed for Survey
instruments; or y Equivalent informa'tlon Attached

(Check One)
Equivalent Procedures Attached;and 19' THERMEUUC USE M RAMHARMACEWCRS

(Check One) ,

Appendix D Procedures Followed for Dose
Calibrator;or Appendix K Procedures Followed;or

Equivalent Procedures Attached Equivalent Procedures Attached,

11. FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
,

Description and Diagram Attached Detailed information Attached;and

12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed;or
(Check One)

Description of Training Attached E' uivalent Procedures Attachedq

PROCEDURES FOR ORDERING AND RECElVING PROCEDURES AND PRECAUTIONS FOR USE OF
' RADIOACTIVE MATERIAL 21. R ADIOACTIVE GASES (e.g., Xenon - 133)

Detailed information Attached Detailed Information Attached
'

PROCEDURES FOR SAFELY OPENING PACKAGES
22. TIADIOACTIVE MATERIAL IN ANIMALS14. CONTAINING RADIOACTIVE MATERIALS

(Check One) Detailed information Attached

Appendix F Procedures Followed;o'
23 11ADIOACTIVE MATERI AL SPECIFIED IN ITEM 6.b

'

Equivalent Procedures Attached Detailed Information Attached

NRC FORM 313M
to en Page 2

CONTROL No. 8 0 0 0 @
-
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24. PERSONNEL MONiiORING DEVICES

SUPPLIE RI ed are hl EXCHANGE FREQUENCY

y Siemens Monthlyritu

e.WHOLE
DODY I'D

0 iHE R (Spectfyl

6 ILM

b. FINGER TL
Omens Monthly

O t e e E n (Specotyl

FILM

e, WillST TLD
_

01 hen (Specifyl

d. OTHEII (Spectivl

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
HOSPIT AL AGitEEING TO ACCEPT PATIEN TS CONT AINiflG HADIOACilVE M ATE RI ALa

N AME OF HOSPIT AL
tt AT T ACil A COPY OF THE AGREEMENT LETTE FI

N/A SIGNED BY THE ilOSPITAL ADMINISTf1ATOil.
M AILINO ADDHESS

c. WilEN FIEOUESilNG THERAPY PROCEDURES,
AT TACil A COPY OF HADIATION SAFE TY PFIECAU.CI T Y

| STATE ZIP CODE TIONS TO DE TAKEN AND LIST AVAILABLE
'

il ADIAilOtJ DE TECTION INSTHUMENTS.

26. CERTIFICATE
(This item must be comple ted by applican t) -

The a sphcant anif any cificul eAeCuling this CPetificate On behaII of the opphcant named in item la certify that this application is prepared in
contorrnsty with THle 10, Code of Federal Hegulations, Paris 30 and 35. and that allinforrnation contained herein, including any supple nents
att.icheti hereto,is true acd correct to the best of our knowledge and behef.

P
*

Oil CEllilb tjG OFFPLIC i IAL ( ana . rol
~

(See Seceon I10.11,10 CFIf i10) . N'N b* bda. LICENSE FEE HEOUlHED

g11 AhME iT>pe of Printi

|| John H. Loebl
til LICEtJSE FEE CA TEGORY:

Assistant Vice President-Operations.
c. DA IE

128 LICENSE FEE ENCLOSED: $ _120.00 flarch 12s 1986 ,

NFIC FORM 313M 19 Bil
Parp 3
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PHIVACY ACT STATEMENT

Pursuant to 5 U.S C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93 579), the following
statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on NRC Form 313M.
This information is maintained in a system of records designated as NRC-3 and described at 40 Federal Register 45334

*
(October 1,1975).

1. AUTHORITY Sections 81 and 161(la) of the Atomic Energy Act'of 1954, as' amended (42 U.S.C. 2111 and 2201(b)').

2. PRINCIPAL PURPOSE (S) The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30 3G to determine whether the application meets the requirements of the Atomic Energy Act of 1954,as amended,
and the Commission's regulations, for the issuance of a radioactive material license or amendment thereof.

3 ROUTINE USES The information may be used: (a) to provide records to State health departments for their information
and use; and (b) to provide information to Federal, State, and local health of ficials and other persons in the event of inci-
dent or exposure, for their information, investigation, and protection of the public health and safety. The information
may also be disclosed to appropriate Federal, State, and local agencies in the event that the information indicates a
violation or potential violation of law and in the course of an administrative or judicial proceeding. In addition, this in-
formation may be transferred to an appropriate Federal, State, or local agency to the extent relevant and necessary for
a NRC decision or to an appropriate Federal agency to the extent relevant and necessary for that agency's decision about
you. A copy of the license issued will routinely be placed in the NRC's Public Document Room,1717 H Street, N.W.,
Washington, D.C.

,

4. WilETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECTON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. If the requested information is not furnished,
however, the application for radioactive material license, or amendment thereof, will siot be processed.

5. SYSTEM MANAGEll(S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety Office of Nuclear Mate-
rial Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555.

.

5 |
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ITEM 4 & 8 .

.

I
,

AUTHORIZED USERS AND TRAINING AND EXPERIENCE
FOR THE BONE MINERAL ANALYZER .

-

The following physicians will be using the Lunar DP3 Spine / Femur Scanner:

1. Alan Kaplan, M.D.
2. Ervin G. Hrasky, M.D.

3. Bradley D. Munson, M.D.
4. Kenneth Baliga, M.D.

For training and experience of these physicians please refer to License No. 12-02530-03.
Furthermore, these physicians will receive training from the Lunar Radiation Corp.

Training:

Each Lunar Bone Mineral Scanner is installed by a qualified expert from the Lunar Corp.
who will provide two days of installation and training. This training covers source
installation, source exchange, wipe testing, scan operations and data analysis and
interpretation.

1. The training provided to the proposed users of the of the Scanner will include
demonstration and actual " hands-on" training in -

a] Installing and replacing the Gadolinium-153 source,

b] Leak testing the source,
c) Preparing the decayed source for shipment, and

d) Proper storage of the source when not in the above Scanner.

2. For step-by-step procedures for the exchange of Gadolinium 153 sealed source, please'
refer to the attached Appendix A. This source exchange will be conducted by, or
under the supervision of, one of the licensed physicians listed above or the Radiation
Safety Officer.

3. The Scanner will be serviced by a representative of the Lunar Corp., Madison,
Wisconsin.

4. The whole body and extremity monitoring will be worn during source exchange.

.

ITEM 4 & 8 (2/86)

. _ - _ _ _ _ _ _ _ _ _ - _ _
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Gadolinium-153

RADIOACTIVE MATERIAL TOR MEDICAL USE

(Item 6b)
'

Maximum
Element and Chemical / , Manufacturer Source
Mass Number Physical Form & Model No. Activity

Gulf Nuclear 1500 mci1. Gd-153 Gd O2
(sealed) Model GD-1

<

2. Gd-153 Gd O2 .New England 1500 mC1

(sealed) ' Nuclear
Model # NER-430

3. Gd-153 Gd O2 Amersham Corp. 1500 mci
(sealed) Model #GDCCY1

Or any sealed source approved by the NRC for use in such a device.

* NOTE: For continuity of use, the total possession limit requested is for
two sources, each of 1500 mCf. Useful life of one source is 12
to 18 months according to the manufacturuer. Old unusable sources
will be held in the decay area as indicated in Item 18 of our previous
license application, untilit is shipped for disposal.

,.

The Gd-153 source will be used in a bone mineral analyzer sold by Lunar Radiation Corp.
,3 of Madison, Wisconsin. The model number is DP3 and the NRC device registration number

is NR-430-D-101-S.

T'ho Gd-153 sealed source is sold by:

1. Gulf Nuclear Inc.
202 Medical Center Boulevard
Webster, Texas 77598
Phone: 713/332-3581

2. DuPont-New England Nuclear
331 Treble Cove Road
North Billerica, Massachusetts 01862
Phone: 800/225-1572

3. Amersham Corp.
2635 Clearbrook Drive
Arlington Heights, Illinois 60006

s

1 TEM 6 b (2/86)
s
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ITEM 9

'' #
INSTitUMENTATION

l' lease amend to add -

One - Lunar DP3 Spine / Femur Scanner using

a Gadelinium-153 scaled source (1 Curie).

ITEM 9

'
:COivrROLNo. 8 0 9 0 4
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ITEM 11 *

FACII.lTIES AND EQUIPMENT
.

The bone mineral analyzer will be located in the Nuclear

Medicine Department in the imaging area.

Old, unusable Gd-153 sources will be stored in a lead

container' in the department's radioactive decay area until
shipped to the manufacturer for disposal.

i

ITEM 11 (2/86)
,
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ITEM 12
.

4

PERSONNEL TRAINING PROGRAM FOR Tile IlONE MINERAL SCANNER
i

The technologist (s) will be instructed in the use of the Lunar DP3 Spine / Femur

Scanner and the radiation safety aspects of the Gd-153 scaled source. The instructions
will be provided by a representative of the Lunar Radiation Corp. and will include the
configuration of the soure.s, safe removal of the source, safe storage of the source, the
installation of the source and wipe testing of the source.

Specifically, the training will include demonstration and actual " hands-on"
training in:

al Installing and replacing the Gadolinium 153 source,

b) Leak testing the source,

c) Preparing the decayed source for shipment, and

dl Proper storage of the source when not in the bone mineral scanner.

el Whole body and extremity monitoring will be worn during source exchange.

ITEM 12

(2/86)

___ _
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GENERAL RULES AND TIIE SAFE USE OF RADIOACTIVE MATERIALS
FOR TIIE IlONE MINERAL SCANNEll

The operating instructions given by Lunar Itadiation Corp for the DP3 Spine / Femur Scanner
(NRC device llegistration No. NRC-430-D-101-S) will be followed. For details please
see attached item No. 8 and 12.

1. To secure the source -

The department will be locked when unattended by authorized personnel. Similarily,
the Gd-153 source, when not in the Scanner, will be stored in the radioactive
materials storage area behind lead shielding and the door to the area will be locked
when unattended by authorized personnel.

2. The source will be Icak tested once every six months and the wipes will be analyzed
by an organization specifically authorized by the Commission to perform such
services.

,

'

t

e

;)

.

.

ITEM 15
(2/86)
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ITEM 17 _
-. .

,
.

AREA SURVEY PROCEDUltE FOlt Tile BONE MINERAL SCANNElt

I

Tlic DP3 Spine / Femur Scanner from Lunar lladiation Corp.

containing tlie Gd-153 scaled source will be surveyed once
a week using a low-level GM survey meter on contact with
tlic external surface of tiic soince liousing. Ilesults will
be recorded.

.

.

ITEM 17
.

CONTROL NO. 80004(2/86)
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ITEM 18

WASTE DISPOSAL

Gd-153 scaled' sources received from Gulf Nuclear Corp., Amersham Corp. .i

of DuPont-New England Nuclear, will be held in storage until shipped to an authorized
organization for disposal of the source.

The source will be held in storage in one of our radioactive materials
decay areas, either in the Nuclear Medicine or Radiation Oncology Department. The
cource will have lead shielding sufficient to maintain radiation levels less than
2 cR/hr in contact with the shielding material.

The source will be shipped for disposal in a container similar to the one used

for shipping the source to the hospital by the manufacturer of the source. Applicable
DOT and NitC regulations will be followed for the shipment of the source.

1

Records of source disposal will be kept.

ITEM 18

(2/86)

.
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LUSAR RADIA TION CORP.
.

.
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'
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DP3 SPINElFEMUR SCANNER and SP2 FOREARM SCANNER
SPECIFICATIONS

-

,

Cainputer . ' , -

^
tea thStar Advantage .

Dimensions: 20x51x32ci$i'(20kg) '

Proc.onsor: 200A CPU and INTEL 8035; oplion IBM compatible
,

l. splay. 20cm diagonal P31 Phosphor; 1920 charactor (24 lines x 80 charheters):
graphics 210x640 pixels' bit mapped; screen dump to printor

Dir,l ',: Two 5 'i " lloppy diskelie drives (double sidod, double density): 360K L, te per
d.skette (10 sector); holds 25 spine or femur scans or 55 forearm scans por diskatte

flucinar Instrumontatlo'n
High voltage: Programmable 600 to 1600V

Ampiilier: lingh speed (0.25 microsec shaping time)
Dual channel analyzer: Low drift last analyzers

Dual scalers: 10 Milz scalers (IC bit)
Terv:r: Crystal controlled programmable

Detectori Collirnsted Nal (T4 ) scintillation detector with Bialials Cathode
.

Motors and Control
Motors. 4 phase stepping motors

Contiol- Pn grammable controller; menu driven step interval nnd speed

Scan Tablo (for DP3)
D:mensions: 103 x 01 x 69ctn (50kg)

PAaterials: 2.5 x Scm chrome plated steel legs; laminale covered wood top

Connolo Tablo (for both DP3 and SP2).

0 rnensions: 152 x 76 x 69cm (30kg)

I,talerials: 2.5 x Scm chrome plated steellegs; laminate covered wood top

Scannor Machanism -

"

DP3 Dimensions: 60 x 60 x 25cm metal enclosure below table (30kg)
'

,

SP2 Dimensions: 56 x 54 x 4Gcm metal enclosure
Source access Through locked table top

Sultwaro
Operating system, graphics and BASIC are standard.

'

Compiled prograrns include: spinal scanning, lemoral scanning, quality control;
icanalysis of data from diskette

(2/86)
.. . ,_
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'
q 1Warranty

'

j li-t -
1

' Ninely day cornplete parts and labor coverage warranly. One vdar parts vjarfantyyi
c,n 1.unar Radiation components (scanner and counting electronics). p. u L ' i.

,

Sorvice Contracts ! . ' . JI J
' ' "

1 I ld
biension of the complete warranty , service can be obtained under a servicb' con-

i
' *

tract. Service contracts provide for ,

predictable cost. Benefits include on,the continued operation of your systems at a!.!;
e day replacement service in case of failure ,;yand on.sile service il necessasy. ; 4 .p ',, < n .Radlonucilde sources ! q;i

-

153.GD (1 Ci) sources are supolied by Gull Nuclear ol! Webster, TNas
(713 332 3581) for approximately 16700 and can be used for 121!) months. y

,

; ;~

1251 sources (200 mci) are supplied by Atomic Energy ' l Canada,!Ltd.
.

'c

f ' ; e?{ ',|. ' f(613 592 2790, ext. 2048) for about 4600 and can be used for 6 months. /j
N H C. Device Registration: DP3 NR 430-D.101 S, SP2 NR .130 D.102 S. 8 hnuts

-[.
"

training required for licence. .

;I {
l '. ! f' I'-j

.

.-
, !Dollvory t{ -'

|.

30 days ARO. I
,. ,.

j, i ;;i
*

i H ti .

1G l'
.System Configuration (typical)

'
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RADIATION SAFETY
i FOR USERS OF LUNAR

BONE MINERAL ANALYZERS
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Figure 1 -- Sou rce capsule and holder for Gd-153 -

'

Figure 2 - Gd-153 Source collimator/ holder assemble

Figure 3 - Side view of transverse carriage of DP3
u

Figure 4 - I-125: source holder assemble for SP2

Figure 5 - Unlocking SP2 top
i *

Figure 6 - Source location and removal (SP2)
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A. Basic Principles

A.1 Ra'd i oiso t o p e s

W h il e a bone mineral analyzer is scanning a patient the
system uses x-ra y rad la tion to acquire information a b oin t the
qu allt.y of the bone. The ty pe of radiation used in the I.llN A R
bone analyzers is simliar to that u's e d in conventioiral diagnostic
radiology, however, the source of the radiation is different. A

conventional x-ray film is made using radiation that is produced
'when an electrical voltage is applied to the x-ray machine.. The
x-ray radiation used in the bone analyzer comes from a
radioisotope, Gd-153, 1-125 or Am-241. These sources are always

"on" and emitting ra d iat io n but this ra d ia t io n is in part

,

sh ie ld ed by the container in which the source is located. .They
p rof e ssional~ trained in.the use ofmust be handled by a

radiation. Radioisotopes are in an unnaturally excited state and
u n'd e r go nuclear and atomic change to become stable. This nuclear
change results in the emission of ra diat io n , x-ra ys and ga mma-
rays.

.

A.2 Radioactive Decay

These changes oc cu r spontaneously to change th e u ns ta bl e^

pa re nt element to a stable daughter element. This change is
ca ll ed ra d ioa ct iv e d ec ay and may result in the emission of an

beta. particle or ga m ma rays. Radioisotopes arealpha particle, a
always d ecay in g s'o the amount of the parent is constantly
decreasing. Different iso to pes d ecay at different rates. The
' time it ta kes to reduce the amou nt o f a ra dioiso tope to half' o f -
the. o rigina l amount is termed.the ha lf -lif e. The amount.of
ra dioactiv e ma terial i's measured i n u n i t s 'o f cu ries (C1). The
half-life o f Gd-153 is 242 days a nd the r ec o mm e nd ed starting

|
ac tivi t y for sources ln a -hone analyzer is 1 Ci (1000 mci).
Th e hal f-li f e of I- 125 is 60 da ys while that of A m-241 is very
long, 458 years.

At the end of 8 months (240 days) the remaining activity
of a Gd-153 sou rc e w i ll be 500 m C 1. As the amount of Gd-153
decreases, the in f orma tion that the bone a na ly zer acquires

. decreases and Lhe precision of the measu re men t becom es

un ac ce p t ah i c . The Same is true f o r 1-125 bu t the half-l ive is
much shorter. The useful livetime of these sources is typically
.2-3 half-lives depending on application. Most users will replace
th e Gd- 15 3 sou rce a t 12- 18 mo n t hs (when the activ it y is 120 to
200 MCI) and the 1 -125 sou rc e at 6 months (when activity is 25
mC1), lisers often retain sources on premise for a period after
w i thd raw al form use to~ allow further decay before returning the
source for disposal.
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A.3 External Radiation
.

This radiation is called ionizing radiation and subjects the
pa tie n t to an ex ternal rad ia tion e xposure, This is in con trast
to an internal exposure where the ra dioi so to pe is within the
patient. The. radioisotope used in the bone analyzers is
physically exterior to the patient. There is never any
radioactive. material present in the patient either du ri ng or
after a scan. X-rays and ga m ma-ra ys arc ~ packages of energy
wi th ou t t ha t t ra vel a t' the spee d of light. Some of t hese rays
are stopped-in the patients body and others pass through without
any interactions. ~ Differences amoung patients in the amount of
ra diat io n s to pp ed .by bone allows the bone mineral an alyz er to
diff ereniate good f rom . poor bone. -

;,

.

A.4 Radiation E'xposure

When not scanning a patient or standard the radiation beam
is oc cl ud ed by a lead shutter. During a scan this shutter is
op en and t he radiation area confined to a na rrow (4 m m) beam at
the surface of the patient table for both Gd-135 and 1-125. The
confinement of the radiation is achieved by the source holder and
results in radiation levels within the room far below the level
where a dd it io nal shielding would be needed to protect non-
radiation worker or pregnant women. The actual amount of
ra d ia ti on exposure received by the patient and the operator are
presented in Appendix A of the User Manual.

"

In genero1, the ex po su re received by a patient during a
LUN A R I-125 forear m rec tilinear scan or a G d- 15 3 sp in e sc a n is . . _

approximately 12-15 mrem which is comparable to a typical chest
x-ra y. During a spin e sca n the 'o pe ra to r exposure at one meter
from the patient is approximately 0.012 mrem. For a. comparison,
the average per capital background exposure is 170 mrem. These
comparisons.are only presented to offer an assessment of the
re la ti ve ri sk of bo ne mi ne ral a naly ze rs., The s tate d values of
a p p ro x im a.t ely 12-15 mrem is for a new radioactive source. During
actual practice the typical patient exposure will be about half
this v alue.I n a ctual p ra c tic e, 'all rad ia tion exposures must he

practical and all medical use of radiation mustkept as low a
occur Judiciously.

.
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!i B.1 Licensing *

t

The possession ~and uses of I-125, A m -2 41 and Gd-153
radionuclides for bone mineral scanning r,equires licensing from
the appropriate state or federal authority. The Nuclear
Re gu la tory Com mis si on a d m i n i s t e r,s licenses tio ind iv id ua ls or
institutions within certain states . The re maining states , the so
called "a greeme nt states", administer licenses to their own
re sidents. Although th e followin g in formatio n covers only the ,

NRC regulation, most state rad ia ti on contrcl agencies have
similar re qu ire me nt s. Individuals within agreement states must,

contact their appropriate state agency for licensing information.
,

B.I.a License amendment ,

Most maj or hos pi tals have broad NRC li c'e n s e s that al lo w
possession of all ra dionuclides with a tomic n u mber 1 to 83 for
medical use. The total am oun t allowed for an individual
radionuclide will vary w ith institution and requires a check of
th e pa r ti cu la r i ns ti tu ti on 's license. I f the , lice ns ed am ou n t s
are compatible w i th those listed below in section B.I.c then the
license need not be amended, llo we v er , since broad licenses may
also hav e a limit on the to tal rad io ac tivity , it may be pr ud en t
to amend for the specific inclusion of I-125 and Gd-153 for bone

,_

mineral analyzers.'

.

Institutions w it h Group VI licensin g d o n ot' have to amend .

for use of I-125. Ilo wev er, Gd -153 is curren tly not a Grou p VI
isotope and its use requires a license am e nd m e nt. Institutions,

wi thou t broad licensing or G roup VI must amend their current
licenses to in clud e the use o f scale d radio nuclid e sou rces for
bo ne mineral analyzers. The i ns ti tu ti on 's Radiation Safety
Officer will d irect th e filing of an amende d N RC fo rm 313. Th e
information found in section B . I . c. will assist in answering item

5 and 6' o f f o r m 313.

B.I.h New Licenses

By d ef in it io n , broad medical li ce n s e e s and Group VI
licensees have users w ho have adequate training and experience to
use radiation. Individuals pl a n n i n g to use LU N AR's bone mineral
an al yz er who lack t he re q u ir ed training and experience must
approach their institution for required training.

*

Connecticut, Dela war e , Illinois, I nd ia na , Iowa, Maine, Mass,
Maine, Michigan, Minnesota, Missouri, Montana, New Jersy, Ohio,
Oklahoma, Penn sylvania, S ou th Dakota, U ta h , Ve r mon t , Virginia,
West Virginia, Wisconsin, Whyoming.
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Each LUN AR bone mineral analyzer is 4nstalled by qqpli[ icd
experts who provide two. days of installat4on and train 4ng. This
training eqvprs sourcp insta14qttop, wipe testing, scan -

Theopprations, and data pnalysis and 4ptprprppgttpn. _ forinstitutions Radiation-Safety Office myst'bp prpappt
instruct 4or) on sqqrep rpplappment and wipe tpsping,

Institutions and individuals who are applying for the first
time f or s pecific licensing rqu st d e mon st ra te tha t- the p ro po se d
physician-users have . adequate tra4ning (NRC Polipy pad Guidance
Directive FC 83-24). This m a y- be gpl4pypd by qpe of the3

following: ,

,

a. A re licensed by the NRC or agrepmppt state to use
byprodpcts material specified in one or more of Groups
i thrgygh VI, inclusive of Spptipp 3'i.100, or

h. Are certifieq by the Aper 4can Bpard of Nuclear
Med4 cine, or the Am er $can Board of Radiology in

with Special Competence in
R ad io 4(o gy ,

Diagnostic
pritish " Fellowcertification as aRadiologyNuclearof the Fnculty o f Radiolog y" or l'f elloy of the Royal

College of Radiology" or Capadian Certification f orm
the Royal College of Physicians and Surgeons on
radio 4ogy may be accepted in lieu L.hererof), or

c. As a minimum, have received a total of 8 hou rs of
training as described 4q Direct 4yp FC 83--24

-

|
The 8 hours of training required in item c must be provided

' by a ce rt ifie d lle a lt h Phy si cist, U pon reqpest, LUNAR will

provide.a list of national and regional llealth Physics
Consultanting groups. Alternatively, we suggest reierring to
ones phone directory for local health physics support.

A health physicist can assist in training, licensing, source
replacement and disposal, and wipe testing.

'

i

!
î

B.I.c Licensing information

The appropriate source information as determined by intended
clinical use should be included in itep 5 of.NRC form 313.

. .,
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.Elecent ' chemical manufacturer amount..
*

' .+ ...
a'nd/or. and !

.

'

.and '' ''

,-

A mass number physical form model number
r

125-I lon exchange AECL C324 240 mci cach
300 mci total

153-Gd GdO Gulf Nuclear 1200 mci cach
2 Model GD-1 1500 mci to tal

*
, ,

241-Am' ceramic Amersham 60 mci-each -

head
.

During nor mal . use only one isotope per unit w ill b'e on site. For
co nt in ui ty of pa tient scanning, the total amount listed in the
license must include th e summed activity of a n'e w l y' r e c e i v e d
so u r ce a nd the d ecay ed source to be returned to the source
manufacturer.

Th e sca le d sou rc es listed ab ov e will be used in one of two
types of hone mineral analyzers. There must be a direct
reference to the flRC device re gi st ra tion num ber.

source device NRC. device
registration

r. .

125-I SP2 NR-430-D-102-S

153-Gd DP3 NR-430-D-101-S

241-Am SP2 To be appl ed for

!

B.2 Receiving Sources

The transport of radioactive materials is governed primarily
Theby Title 10 and Title 49 Cod e of Fed eral Regulations (CFR).

Radiation Safety Officer (RS0) must inspect packages containing
byproduct material within three hours after receipt or 18 hours
if received after normni working hours (10 CFR 20.205). The RSO
should be conscious of expected delivery dates so that shipments
can be quickly inspected. The inspection p r oc e d u 're is included
at the end of this discussion. ,

,

1.. ,

|-B.2.a General Rules - -

The f oklo wing de finitions a re used in Federal regula tions
and in the procedure forms:

Packa ne' mea ns' - th e packaging plus the contents'of radioactiven-
f .

materials as presented by the shipper for tr'ansportation.

'
5.

-

'.
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Pa ckaning means the assembly of.the container and other
components nece as ar y,, to assure co m plia nc e.., with . p re se ri be d
regulations.

6-

LRadioactive materials means any material or combination of
materials which spontaneously emits ionizing radiation and which
has a sp ecific aetivit y in e xcess of 0.002 micr.ocu ries per g ram
of material:(49CFR173.389(e)).

~

Removab1e Radioactive Contamination means ra dioa ct iv e
co nta min ation w hich . can be readily removed in measurable
qu an ti ties by wiping th e con tamina te d surface with absorbent
material. The . measurable quantities are not considered-

significant if the average amount of radioactive contamination as
me as ur ed on the w i pi ng m at er ia l d oe s not exceed:
(49CFR 17 3.389(f) a nd 173.398(a)). :

.
~ '

1. 10 II Ci of b e ta-ga m ma / c m 2 (22,000dpm/100cm 2)
(220dpm/100cm 2) for na tu ral or depleted uranium or
natural thorium. -

2. 10- 10
'

i of be ta-gammg /cm 2 (22,000d pm/g00cm 2), . an d10 1 Ci of alp ha /cm ( 2,2 00 d p m /100c m ) f or natural or
depicted uranium or natural thorium.

'

. Transport Group means the number to be placed on a pa ck ag e
la bel to d es igna te the d egree o f con tr 01 to be e xercised by the
carrier during transportation and indicating the highest
radiation exposure ra te in milliroentgen per hour at three feet
from a ny a cc es si bl e ex te rn al s ur f a ce of the pa ck ag e "

: ( 49 CFR 173. 3,89 (i)) .

Ty pe s A Hij uid f orm ) an d B_ (s ealed s ou rc es) Qua nt it ie s d
Radioactive M,aterials m ea ns a quantity the aggregate

.

_

ra dioa ctivit y of which does not exceed the f ollowing amoun ts:
(49CFR173.389(i)).

Type A Quantity Type B Quantity
Transport Group in Curies in Curies

I 0.001 20
II 0.05- 20

III 3 200
IV 20 200

V 20 5,000'

VI and VII 1,000 50,000

General requirements for r a d io ac ti ve mat er ia ls packages
in cl ud e a seal which is not readily breakable, to pr ov id e
evidence that the package has not 'been illicitly opened.
Packages must not have any dimensions s m a ll er that 4 inches.
Sh ie ld in g mu st be suf ficie nt to limit the ex posure ra te at any
ex po se d s urf ace of. the package to 100 mR per hour a nd to limit
t.h e e x p o s u r e r a t e a t 3 f e e t f r o m an y e xp os ed su r f ac e to 10 m R pe r
hour. S p ec if ic requirements for Type A and B packages must be
met and if inter es te d consult 49CFR for details. Lab el s for v

6
. s
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packages of. ra d i oa c t iv e materials mu st be diamond shape, in*
.

colors specified in this s ec ti on , with each side at least 4
in ch es long. Printing mu st be in black .insid e; a black line
border measuring at least 3.5. i nche s on each side and as shown in
this section ( 49 CF R 17 3.414 ). Two labels must be placed on the
package on opposite sides so that one label is always visible. ,

I"Radloactive Whit _e-I" label m u st be white in color. The
~ si ng le v er ti cal ba r on the lo wer hal f of the la bel mu;s t* b e b ri gh t
red in color. Lab els mu st be a p p1,ie d on t w o o p po si te sides o f
each package having an exposure rate not exceeding 0.25 millirem
per hour at any point on the external surface of the' package.

" Radioactive Ye ll o w-II" m u st ha ve th e up per 'ha lf a bright.
yellow and the bo t tom hal f white. The two vertical bars on the
lo wer ha lf o f the la bel mu st b e bright re d in color. ! Labels must
be appl.ied on two opposite sides of: i

: ..

1. Ea c h pa ck ag e having an exposure rate not! exceeding 5
milliroentgen per hour at any point on the externali

surface of the pa ck ag e and not, c x' c c e d i n g 0.5
mil 11 Roentgen per hour at 3 feet f rom ' t he external
surface of the package; or

t2. Each package for w hi ch the transport i nd dx does not
e x c e e d- 0.5 m il11 Ro en tg en at any time d ur in g
transportation. - i,

-
;

.

have ' thei u} pper" Radioactive Yellow-III" labels must half a
bright yellow and the bottom half white. The three| vertical barson the lower half of the label must be bright red in color.
La b e l s must be a p pl ie d on two opposite sides of;each package
ha vi ng a sur f a ce ex posu re ra te no t ex ceed in g 100 mil 11R oe ntgen
pe r hou r a nd no t e xcee ding 10 milliRoen tg en per h ou r at 3 feet
from the external surface of the package (49CFR173.399).

!,
B.2.b Procedures i

i

The;RSO should supervise the unpacking of byproituct material
shipments. The package should be placed on a nonpor'ous su rf ace
when it-arrives at the factory. Protective gloves and a lah coat
should be worn when processing packages.

i

NOTE: The Transport Group on new' sources you receive-would
be I for 241-Am, IV for 153-Gd, and III for 125-I.

, , i1. Monitor the pack'agel,for' radiation fields using the GM meter.
'The reading should be ta k e n at each surface and at 3 feet
'from the surface. The readings sh ou ld correspond to the
Transportation Index rating. See previous discussion for
information necessary for determining transporti index. If
t h e r ad ia' ti on le vel is above 200 mrem on the !sur f a ce orO 10 mrem 3 feet from the surface then the NRC must immediately
be notified. - !

j. . . .
.

7 |t
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the, ex terior,\ofj the packag.,e,, f o,r, ,d a m a g s d a r e a s .
i

2. Ex cimin e g,,,,.

d: . '
.

* :

' , i

3. Note the iadiation related information. stat 6d on.the package

an d o th er' , gene ra,1 i nf or m a ti on ,an,d r ec or d o n , A ' ',' c h e c k: ,in," ,
'

form.

4. Test the packags for removab1' containination |using alcohole
. wipes a nd the'GH detector. If' removable contamination
ex is t s the wipe test kit should be used to quantify the
icvel of contamination.

~

,

,,

5. Open the package and veriff that the contents agree in name
and quantity.with the packing slip.

,

6. Test the surface of the shielded vial containing the ssaled
source for removable contamination.

7. If no contdmination exists, ths backaging can be discarded
only Aftir all rad ioactive labels are removed or crossed
out. If, contamination ex is ts , the ps ck agin g s h o u'Id be
sealsd in a plastic bag and stored behind protsttive lead
sh ie ld in g. Again, the amount of co n t d in in at io n should be
quantified using the w ipe test kit. If removabic
contamination in excess of 0.01 microcuries (22,000dpm) per
100 squsre" centimeters on ths surface of the package is
found, the final delivering carrier and the NRC should
immediately be notificd. ,

a:
8. Remove the adhesive label which st&tes the initial activity,

shipment number, etc. and affix to a receipt form. In some
cases.it m6y be impossible to rsmove the label; in this
case, b e cer tain that all the label info tmatioh is copied
onto a ' receipt . form., ,

9. Monitor the radiation field around the shicided source vial.
If the wipe test is negative, the source can be installed in
the scanner or te mp o r ally stored in a ssaled source
containment area. ,

,

10. Using remote handlin g d evices. hn d a dequ ate shielding open
the shield ed vial had leak test the sou rc e. The wipe test

'

kits should be used at this point.

11. Immediately process the wipe test kit. Wait for results
before using the scaled source. De p e n d i~n g on the State
Regula tions and in terpre ta tion of 10CFR35.14(5)(1) a wipe
te s t ma y n ot be re qu ired i,f th s _s up plie r o f t he so u rce ha d a
wipe test within the past 6 months and supplied a copy with
the shipm ent. ,

12. Reco rd all pertinent information on a receipt. form.
' v

B.3 Routine Radiation Survey

.

8
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- The term " survey" means an evaluation of the ra d i a t io n.h ha za rd s inc id en t. t o the pr od uc ti on , use,_ release, disposal, o r,

presence of radioactive materials or other sources of radiation
.

under a specific set of conditions. When appropriate, suche valuation includ es .

a physical survey of the location of
materials and equipm ent, and measurements of levels of radiation
or concentrations of radioactive material present. . The followingsituations should necessitate a survey: *. .

1. Incomingand . outgoing shipments of byproduct material,
2. Con tam i na tion of equipment due to' leakage of sealed -

sources,

3. Sealed source leak testing, '

4 Emergency procedures, *

5. Routine quality control procedures.

During a s ur ve y s ys tema tic measurements must be made to
determine th e f o ll o w in g : (1) dose r at e,(2) su rf ac econtauination, (3.) atmospheric con ta mina tion , and (4) presenceof an unknown radiation source.

^ '.A ~ routine survey should be conducted monthly. Record s andthe results of surveys and monitoring must be preserved for two
years a f t er com ple tion of th e s urve y e xcep t that the followingrecord s shall be mai ntaine d un til the Ra dia tion Au thorit y (ie.,NRC) authorizes their disposal when they pertain to: (1) records
of the results used to determine com pliance with regulations, (2)
in the absence of personnel monitoring data, records of the
results of surveys to de termined ex ternal ra dia tion d oses, and
(3) evaluation of th e release of ra dioa ctiv e e f flu en ts .to theenvironment.

B.4 Leak testing

The r a d ia ti on so u rce s used in bone mineral analyzers are
. permanently scaled in metal capsules. Before being shipped from
the supplier, all such sources must pass inspection for freedom
from surface contamination and leakage. Either during transportfrom the supplier or in the course of tim e, however, the capsule
may develop faults through which the radioactive source materialmay escape. Although the possiblity of source leakage is remote,each sealed source mu st be periodically tested for surface
contaminat io n a nd Icakage. The NRC d evice re gist ra tion allows
LUN AR .a nal yze rs to contain sources which are leakage tested on an

S. annual basis but we recom m end a test interval of 6 month
.- intervals.

"

9
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The scaled' sou rc e *ca ps ules ar e. insid e b ra ss h o ld.e r . ThE
brass source holder *must be removed from the scanner (see s e c t i on '.,]', , i bC.I. S ou rc e ch an ge s ) 'to perform a w ip e t e s t. To,' le a k test for
surface contamination w i pe all e x p o se d, s u.r f ac es of the brass'"'.
hold er w ith a piece of filter pa per or co.t ton, sw ab.' mois tened w ith. ' ',
an appropriate. solvent, then measure the activ.ity on the paper or'
the swab. The source.is free of con.tamination if the act;ivit y is *

1e ss t ha n 0.005 uCi.*

i - e: - l i- '-

The wipe testing must be performed only by individ.uals who
are ex pe rien ce d radiation users.

.~ surface of the bra ss. holde r .fo r .
The r ad ia tion level at the

a new source o.( G d. - 1,5 3 is 75
mR/hr. Wipe tes ting mu st be p er f o rmed. e x ped itiously with the
source holder directed away f rom personnel. The radia. tion levels
at the sur f ace of a new I- 12 5 s ou rc e a r e m.u ch, lo.w e r ,. le ss than
0.1 mR/hr.

Several commercial com panies supply wipe test kits that aid
in fulfilling this requirement.
the wipe test kit.

. Follo w the. d itec ts ,s.u p plied, w iti)i
'

. . ,
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*.,. ,0.5 Cont ~ rolled Areu.

** .. .
. , . ,

controlled area.'' All radioactive material must be used in a+

A This is achieved by la belling t he entry into the. bone scanning
room-and noting that access is limited to authorized individuals.*

If the bone scanning room is a sub. area o f a, la rg er c on tr olle'd
-

spac e, the n the acce ss will be limited at the .maj or e nt ry. The
sign must state; '

.. .

' CAUTION RATIATION AREA-,
,

and . ,

i

CAUTION RADIOACTIVE MATERIALS.

There must also be a noticed posted in the. area for w orke rs
to contact th e RSO in case of an emergency, the appropriate .

lo ca t i on and tel ephone number s o f S ta te Agency or re gion al NRC
office and location of license and radiation r e gu l a t i o n, .

.

., , .,

B.6 Personnal Monitors
~

All individuals who work in a co nt roll ed ar ea must be
monitor for their radiation exposure. This is the f amiliar film
hadge Josimeters;that are av aila bl e from several s'u p p l i e r s .
These ba dg es a re read monthly a nd the o p e ra t.o rs ra d i a t io n

'exposures are reported.m ,

B.7 Source Disposal / Shipping I'

Ex pend ed source s ca n be ret urne d to the' origi nal su pplier ;
i.e., I-125 sou rc es to AECL in Cana da and Gd-153 sources to Gul f
Nuclear in Webster, Texas. These ma nu f a ct urer s can pr ov id e

'.

di sp osal information. The following is a s uggested me thod for
source d is po sa l. These sou rc es can be stored! un til the to ta l
a c t. i v i t y is less than 70 mci for I-125 (6 months) or 200 mci for
Gd-153 (20 mon th s). Several so urces can be ship pe d at one time
hut the total activit y for 1- 12 5 m u st not exceed 70 mci or 200j

mci for Gd-153. Many carriers w ill not. ship restricted material.
Ilow e v e r, a depleted source is not considered restricted and can
be sent. The shipping form should state " depleted sealed source
for recycling" A statement similar to the . follow ing should be.

included along with the results of the most recent wipe test:
~

This shipment conf orms to the conditions and limitations.

! specifled in 49-CF R- 17 3.421 for excepted ra dioa ct iv e
material in limited quantity, n.o.s. UN2910. It contains

scaled ~ source (s) of I-125 (Gd-153) radionuclide(s) with
an activity of mci as of

,

.

,

G Radiation Safety Officer

11*

.o, ,
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The f o llo win g 'in f o r m ation w ill :b e o f 'a ssis ta ne e w he n s hi pp ih j;
'

non-exem pt 'sou rces.' '' The' shipper's: responsibilities include 'that b'where containers are' supplied by the shipper, the. shipper shall
,

be responsible f or ' d et ermining >thdt s shipme nts . ai e hind e in
containers which have been constructed or assembled with,all
pa rts or fit tings in their pro per place, an d mark ed to show the
DOT or ICC specification' number anddauthorized gross weight,
e.g., DOT 15A-100 (49CFR173.24(c)(1)). See Section B.2.'a for

package specifications. .

Each s hi pp er 'o f f e ti ng ' ra dioa ct iv e m a t er ia ls for
transportation must provide shipping papers. to include
(49CFR173.427(a,)(5)): - .

1. The Transport Group or Groups of the radioacti.ve
material,.if in normal form; ' i

.

2. The name of the radionuclides and a description of their
physical and chemical form, if the material is in normal
form; e

3. The activity of the radioactive material in Curies;
s + , .

,

4. The ' t,y p e of label applied to the package, i.e.,'

Radioactive White-I,'d R a d i o a c t i v e- Y ello w -ll, or'

Radioactive Yellow-III.

5.. -If the quantity'of radioactivity is below levels stated -

by NRC (10CFR71) and DOT-(49CFR170-189) then the
category of exempt ma te rial ap plie s and no' label is

'

required. -

'- .. t 1,. , ,

- , .
,

Each shipper of f ering any dangeroith article for shipment via
ai r, hig hway ,' or rail ca rrie rs must show on' the ship pi ng papers
th e f ollo wing ce rtific a t e signed by the shipper ( 14 CF R 102.2 ;
49CFR173.430, 174.511, 175.654, 176.704a and 177.819): .

i. . , .

"T hi s ' is' to' ce rtif y that the above na m ed articles are
'

properly' classified, described, packaged, marked and
'

,

labelled, are in proper condition f or transpor ta tion ,-

.

according to'the applicable regulations of the Department of
Transportation (or Federal Aviation Ad m i n i s t r a t io n) ."

Be f o re the actual shipment the RSO should notif y the receiving
pa rty ;of the estimated ti m e of~ arrival of the shipm en t. The
shipment must include " ship ping papers" that in cl ud e all the

'

required information about the source. '

'
,

* *
Is- .
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C. Rou' tine ,itgel th. Phy sics Services,, . . ,

"..,..'.i. ',,
,!* , .

. . ' , , ' .
~

, .. ,* .
.

, s < > L' : >.

C.l Source Changes
.. ,

,
*

" ' '

-

W A RNING: Onl y individuals trained in the prinUEples of
.

radiation safety and protection iand the device specific radi'ation
requirements of LUNAR scanners should conduct these procedure's

.

.

,, e C.I.a Gd-153 Source Changes #

!,

t.

,i..;,,,
,

'

The s ou rc e 'l s,
,

e nc ap su la te d in a' m'e'ta 1 cy11nder,approximately 1 inch in length and 1/8 inch dia meter. This metalenpsule is inside a lead-lined brass
all phases of operation, the capsule need not he removed for the

source.holderj(Fig. 1). For
source holder.

During a source exhcange the entire source holderis ret ur ne d. . Ope ra to r ex posu re i s min i miz edthe capsule from the holder. hy. n'e ve r' r e m o v i n g
' 3, ,, . >- "

j'ithout
.

All the following steps should be performed .

Use of
tools'may cause damage # o the equipment.,

w tools.t ', ,.
< ' ,

Procedure <

i!
- *

1

Remove pad and the' lucite insert from thd table.' ^

Ilse O PTION 5 (S ta tic Coun t er, k2.
ref. User Manual of theDP 3 S pi ne so f t w ar e to ~pos i t io n th e ar m ari d !so u rc)e a t th ecenter of the window.

3. Place a lead source hold er 'ca p onto the sou rce
.,

collimator (Fig. 2)
t [3 *4. Ils e the " shutter open"' command of OPTION 5 to access thesource holder /collimator assem bly. A l t e r tia ti v e l y , thesh u t te r may be manually opened. B e' ca re f u l to keephands and other body parts clear of the actual radiationhea m. I f th e .so u rce..

is opened' manually 'd o no t fo rc ethe shutter blade to swing more than 35 de'grees; then
,

ta pe th e shutter in this open po si ti on .during theexchanged.,
'

.6
S.

Turn the chuck ring (Fig. 3) counterclockwise until the
,

collimntor is loose in the chuck. Do not { completelyloosen the chuck ring.
s - d .1 - i,, , ,

6

Pull the source collimator (which w ill have the sourceho ld er a ttached) out of the chuck. The s o'u r c e h o l d e rand collimator can'now he' handled as
,

-

an unit!,., ,,, ,.i...., . . . e . .. 2 a. - - ' '

!. n, , .gA . .t i i ) 1
* '

' ' ' ' ' .dS , ' . ,
, ,

- ' ' ' ' ' ' ' '-

, y ,, i. i b s v o ,w s toi . r >- I' ' " ' * I'
I

.

. , ,

'

13- 'i -
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"

.

,,e .7 / ." . 3 .. . r,tgg pq[y; trg:|
-

; m .. v .
,

, , ,q|:.p ,,,y @ .f:
, , ,e . g. .. 6.w.- t; : >+ e ' e og y, y,.a e. . .

.

;y

s o u r c e ., h o,1,d.e r/ c o,111 m.a t o rn u p r i g h t N a u El. I'ib;
'e . - . . . . .

7. Holdyng the
positioned in the scanner,"hnscrew the source holdersJ F

sou rc e collimator. Put . th e lea d cap on thefrom|the
' ', 7'' ' '

. i n , '')source, polder. .<. t > -
-

' ' ' ' '

CAUTION: R ADIATION PRESENT! . Af ter. the collimator
*

MMI"is fremoved, a broad beam of radiation-projects from ' I "i'"'''' '

' ' the top of the' source holder,. da 9 ''iv''. '

( , n < m t. r . 6 -
'

.

, ,

!

8, Exchange the spent source . for the new source. Place the
lead |ca p from the s ou rc e. ho ld er onto th e collimator.
Tread the source holder onto the base of the col] > m ator.

! Do no!t f orce the collima tor on to the sou rc e hol des or it
may yross-tread.; The ; source, holder /collimator can ' now

,

be handl,ed as an, unit. ,...i.'
- +

'
.

;

I
9.1 Slide the source holder /collimator into the source chuck

so that the pin on .. t he bottem fits into'the(Fig! 3)
no tch" o n t he source chuck. The collima to r sh ould re7t
on the top of the chuck, not the chuck ring.

,

l. '

10. Close th e' sh ut te r by.using "sh u t te.r cl os e" c o mma nd o f
.

OPTION 5 or remove a'n y ta pe used to hold open the
'

s h u t ti e r .

|
11. Verif y that the shu tter blade mov es f reely in a nd out o f

the js'ou r c e c ollima to r.: .,. If necessary, adjust the
,.

'

location'of the collimator to allow free motion.i

. ' 12 . ! Turn 'the chu ck ring Sloc,kwise until. the collimator is v.

held firmly in the. chuck. .<,:. ..

,

13. Remo ,the lead cap,from the.. top of the collimator.
CAUTION: A narrow beam of radiation is now projected

upward [fromthecollimatoraperture., ,

. . . 4
. ,

.
. ,

14 . . Replace the lucite inse r t. ,and . pa tie n t pad. '

' '

M o ni|to r , r ad la ti on
, ' 'I , , .* .

. . .

levels arou nd .the table to. insure15.| ,

operator safety. i. r.
,,

l' ,.

16.' Perform Standard' Scan and QA procedure to verify proper
! operation..

''
- 4 ...

,. . . , .,, ,
, , ,

' ''
, . , ' . *

'
'

f,.3- !
,

,

C.1.b 11125 or Am-241 Source Changes
''' '

i 1. . >
. . .,,.g ,

'-; i.,,

The 1-125. source is encapsulated .in -a metal cylinder, 10 mm

in le n8 tih and'3"mm d ia me te r. This metal capsule fits inside the
.

brass source holder, SRC-0100-1 ( F ig . 4). For all phases of
operation, the capsule need not be removed for the source holder. ,

,i

j 14
4
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.- - - - . . . - . ..

.
.

.,

e j * 0parator exposure 'is minimized by never. removing the ' capsule f roeDu ri ng . a sou.rc e qpx ch an ge t he e nt ir e so u r ce. ho ld er . is re tu rn ed .
a

*. , . . . .'

.th a holder...

' 6' .
: . . .; , . <

t..>.. . ..a .. a, u. s. .
'

I ,'; . When a vaila bic, . th e Am-241 . source capsule w111 he '

encapsulated in a metal cylinder similar to the I -125 source
.ho ld er . Due.to the long ha lf -liv e A m-241, no so u rce;ex ch an ges .

will be n e c e ss.o r y. -The source installation is.very simila r to
the 1-125 sou rce.

.. 1 a ::
.

a . , _ . . .
. .

. , .

All the following . steps should be performed. without tools.
Use of tools may cause damage to the equipment.

. . o i: .,
Procedure . . '.

. i.. < ,; i g, , , ,

i . ! s ii .f . . .

. '
, .

l. . Turn off the SP2 scanner and unplug the power cord..
.
*

4 3: i. ..

2. Unlock the sca nn er top (Fig 5) a nd remove.from scanner<

with care to' avoid bumping.the detector..
1

.. .

, .. - t
. . ...

.

3. The shutter may be manually opened (Fig 6 ). "Be careful
to k cep hands an d o th er; bo dy pa rts clear of the actual
rad ia tion . beam. Do not force the shutter blade t'o swing
more than 35 degrees; then tape the~ shutter in this open
position during the exchanged. .. .

* 4. Turn the source holder assembly (Fig 6) counterclockwise
and remove f rom . s ca nn er.B e careful to keep ha nd s and
other body parts clear of the actual radiation beam.*

4

' '

i S. Il o i d i n g the source holder assem bly upright, as
positioned in the. scanner, unscrew the source arbor from
the source holder. Put the lead cap on the source
holder.,

CA UTION: RADI ATION PRESENT! Af ter th[ arbor is
~

.

removed a broad beam of radiation projects from the
top of the source holder. . . .. . i ,.

'

.
.. . ,

n

.: . . . '
,

. .;ig,
6. Exchange the spent source for the new source. Place the

lead cap from the new source holder onto .the- old source.
Follo w s ta nd ar d pr oc ed u res for source disposal. If a

'

new source is not to be installed, screw the arbor back
into place to avoid loss.

!
4

17. Screw source hold'er into arbor. [
.

.

'

3
8. Turn source holder assembly cloc kw is e into scanner and

be sure it is properly seated. Ve ri f y that the s hii t t er
blade can swing freely over the arbor. .(g , 1

r.- i ..
. g

9

i! 15 |3 ,' :, .. c,
.

. e .. \

I
. .

s
. .g g

* 3

.i r . i -
...

. :.*g -

. T,d[ .w n, to
k. .

'
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'

, '- .h fI '

,
'h : . ),p

' ' CAUTION $' A narrow beam'of radiatiok is now , projected ' ' ' d!h I I
~ ,

' ' upward fiom ithe* collimator> aperture..im I r. m et !
. W;0 ly g ' y:;.'

'

3ai i J' *
* ,

, 01

Replace the scanner' top arid lock into position.
Piug in g,'

. $ 0-9.
npower cordt'and turn on the.t system. 3 -

.

''i- the'

. ,,

.I I , o,I p . ,,1 c t < . i .-. .Jt.
- c.,,., .

-

Mo nito r' ra diation'. lev el s la ro undi the; to bl e ':t o insure'i10.
operator'isaf ety .' 3 : sp ' e '- -

' . .
'*

'

11. Perform Standard Scan and QA procedure to verify proper
2 - 'I

*
'' >> ;-operation. 5o' s. :,

.,,,i. ,; ,-

, ,t, ,; , : 4,3.

of Canada Limited ( AECL) sources C235 areIf Atomic Energy
used in AECL holder C236, then an additional source collimator is-
used in the arbor. This ca n be inserted in the arbor prior toUse of this additional
insertion o f 4 the' sou rce ' hold e r. the table therety lo wering
collimator redu ce s the beam size at The SRC-0100-1radiation ex po su re and. sca ttered rad ia tion. th eho ld er does not require the e xt ra .c ollima to r si nce

itself provides sufficient (co111mation. (source
source - |. , ,1 ,. ,,

,;4. , ;.
f

.!
8 )... e'

**** ,

#| .j
g*8 *.*$ .

e

, ,

, , , . ,
,

i t e, s e'

' C.2 Source Indicator Light
' ' '.

a red illuminated lightAll LUNAR.' scanner are equippbd with
'that indicates when the shutter mechanism opens and effectively- .

open th e source.' When the source is on .the com pu te r always
indicates this to the o pe ra tor by n'continous message on the v

.The ope ra tion of t.h e so ur ce lig ht- is check ed daily by
~

screen.
the operator during the ST ANDARD; SCAN and QA. .

- . .u, L. ., t . . :. a ,

.1

C.3 Source Shutter Mechanism- . ..
;;. ., . ,. > . , a. 3, .,

The radioactive sources in all LUNAR scanner are effectively
turned on/off by means o f a rotary' solenoid'that moves a lea d
block in/ ou t of the ra diation | beam.

The operation of this

shutter is v erif ie d daily by the co m p ut er during the STANDARD
d'

e -' ' ' ~

4 '" - -

SCAN and Q A. ''8'

The normal position of the solenoid is closed so tha't in the
event of power failure the source:will be shut off.

||
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Source capsule and IIolder for 153-cd Capsule , ,
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FIGURE 2
.

Gd-153 Source Collimator/lloider Assembly
for DP3 Scanner.
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FIGURE 3
Side View of Transverse Carriage of DP3 Scanner *
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SOURCE LOCATION & REMOVAL

NOTE: " DASHED" lines refer to
shutter in " occluded" position.
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SPECIAL PROCEDURES POR PATIENTS TREATED WITH IRIDIUM 192 WIRES

a. You must describe the area where Ir-192 sources will be stored,--

including (1) placement and thickness of shielding (2) proximity
'-

of the storage area to any unrestricted areas. This condition
is best satisfied with a sketch which should include the radiation
levels on all sides of the storage safe.(see attachment)

b. Special precautions to be used while handling sealed sources.

1. All Iridium wires are stored in shipping pig or labeled
lead safe. When fully loaded the maximum radiation level
at 5 cm. from the surface of the safe is 120 mr/hr.

.2. Any manipulation of the sources prior to use is done within
a shielded area with forceps. Forceps and scissors will be
monitored for removable contamination, and decontamination
if necessary.

3. All sources are contained in a shielded source carrier before
leaving the storage area.

4. Iridium sources will be transported to the treatment area by
personnel trained in the proper handling of radioactivity.

5. . The Iridium sources will be administered or af ter loaded by the
radiotherapist.

c. All personnel handling Iridium wires will be supplied with TLD ring
badges to determine the radiation dose to their extremities.

d. Describe the equipment and shielding available for transporting sources
from storage sites to place of use. A sketch of the device with
thickness of lead and radiation levels at 5 cm. will satisfy this
requirement. Oftbn a manufacturers brochure is adequate.(see attachment)

e. The following inventory procedure will be kept for maintaining source
accountability at all times.

,
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INVENTORY PROCEDURE

1. A sign in sign out procedure will be kept for all Iridium wires.
-

~~

2. When Iridium wires are received by the institution the number of
sources received, their strength, and the calibration date is
recorded in the brachytherapy inventory log.

3. Prior to use for treatment, the num'ver of wires placed in the
safe for transport to surgery or the treatment area will be
recorded on form RS-100, (copy attached), or equivalent form.

4. At such time that sources are returned to the storage area,
whether unused for a specific' treatment or at the completion
of treatment, the number of sources (wires), the strength, and
the date will be recorded on RS-100, or equivalent form.

5. Always initial or sign the inventory form when checking out or
checking in sources.

6. Render comments. Please ' indicate whether sources returned are
retutued prior to treatment or after treatment is completed.

f. Surveys will be performed during the course of treatment and at the
conclusion of treatment. The patient and room will be surveyed with
a GM-type survey meter at the end of treatment and before
dismissal. The dismissal survey will include a source count and will
be adequate to determine that all temporary implant sources have been
removed from the patient and from all areas that the patient occupied.

g. Instructions for nursing care of patients who tre treated with Iridium
wires will be in accordance with our current procedure for sealed
source therapy (copies attached).

,
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RS-100.

IRIDIUM WIRE TRANSFER RECORD

Instjtution
.-

Patient's Name Hosp. No. Room No.

.

DESCRIPTION OF SOURCES DELIVERED TO THE TREATMENT AREA

No. Carriers Type Sources Per Carrier Active Length Condition / Remarks

Checked, recorded above, and delivered by
(Signature and Title)

Checked against description, and received by
(Signature and Title)

Date delivered Time (AM.PM.)

r

DESCRIPTION OF SOURCES RETURNED TO THE STORAGE AREA
.

No. Carriers Type Sources Per Carrier Active Length Condition / Remarks

.

Checked, recorded above, and released by
(Signature and Title)

Checked against description, and received by
(Signature and Title)

Date returned Time (AM.PM.)

DISMISSAL SURVEY

Positicn Radiation Level Date Signed Comments

.

'Patient '

Area (Room)

Other ,_ .

LUiilitVA. iiV. 6 V U U ,%
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. PRECAUTION SHEET-

NURSING INSTRUCTIONS FOR PATIENTS TREATED
. WITH BRACHYTHERAPY SOURCES

Patient's Name:

Room Number: Physician's Name:

Isotope and Activity:

Date and Time of Administration :

Date and Time Sources Are To Be Removed : Isotope:

Exposure Rates in mR/hr

DATE TIME BEDSIDE 3 FT.FRCet PT. 6 FT. FROM PT. 10 FT. F3M PT.

I'

. .

(Comply with all checked items.) e

1. Wear film or TLD badge.

2. Wear pocket chambers for supplementary personnel monitoring of individual tasks.

3. Wear rubber gloves.

4 Tag the following objects and fill out the tag:

door chart

bed wrist

$. Place laundry in linen bag and save.

. 6. Housekeeping may not enter the room.

7 Visiting time permitted:

8. Visitors must remain from patient.

9. Patient may not leave the room.

10. Patient may not have visitors.

.1 1. Patient may not have pregnant visitors.

12. Patient may not have visitors under 18 years of age.

13. Patient must have a private room.

14. A dismissal survey must be performed before the patient is discharged.

. . .. . . . . .

t
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15. All items must remain in the room until approved for disposal by the Radiation Safety Officer or his
"

designee.
,

16. Contact the Radiation Safety Office when temporary sources (nonpermanent implants) are removed to
perform a survey to be sure all sources are removed from the patient. to do a physical source count. and to
be sure no sources remain in the room.

17. Contact the Radiation Safety Office when the patient is discharged to survey the room prior to its assign-
ment to another patient.

I 8. Other instructions.

RSO
I-

Name On-duty /Off-duty Tc!cphone Numbers

.

SOURCES INSERTED INITIALS ' SOURCES REMOVED INITIALS SOURCES STOKED INITIA1'
i

f'
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'. BRACHYTHERAPY ROOM SURVEY
*

*

^

ROCKFORD MEMORIAL HOSPITAL

SURVEY DATE: / / ROOM NUMBER:

SOURCE TYPE: SOURCE STRENGTH:
/

INSERTED ON: / / PLANNED REMOVAL: / /
AM AM

TIME INSERTED: PM REMOVAL TIME: PM

PATIENT NAME: PLANNED HOURS:
. _ _ _ _ _ _ - - _ _ _ _ _ _ _ - _ _ _ _ - - - _ _ _ _ _ _ - - - _ _ - _ _ _ _ _ _ _ - _ _ - _ - - _ _ _ _ - _ - _ _ _ - _ _ - - - _ - - - - - - - _ _ _ - _ _ _ _ - - -

AREA SURVEY
NORTH-OUTER WALL

d

A 415 A 416 A 417

3
A -

3 7
a , ,
ad 4 A
3
m 2 2
E
P

4 -

A ..

1 i

5 6 6 33h
LOCATION READING LOCATION READING

(MREM /Hrl (MREM /Hr)
1. SIDE OF BED: 5. DOOR-OPEN:

2. 3 FEET FROM PATIENT: CLOSED:

3. ADJACENT WALL (JROOM ): 6. HALL:

4. BATH: 7. WEST WALL A41,7:

___-_-_-__-_-_--_____-_.--__________-_____________---___-______ ---_-________________
CHECK LIST MPR's OCCUPANCY FACTORS

Ad . Pt. =1Marning on door Nurse = 100 MREM / Case
Most Others = 1/3 of usualWarning on Chart Adj. Pt. = 100 MREM / Case
values to account for roughly

Nurse. Inst. Chart Visitors = 500 MREM / Case 8 hr day.

SPECIAL INSTRUCTIONS, COMMENTS OR OBSERVED PROBLEMS: *

Survey By: Review By:
. 2N CASE OF EMERGENCY CALL: Joel M. Busse, M.D. Ex. 5541

L -
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FINAL SURVEY

. .

Date: Time: Surveyer:
.

Survey indicated that no sealed sources remained in patient.

Survey indicated that no significant radiation levels or removable

contamination was present.

LOCATION EXPOSURE RATE REMOVABLE CONTAMINATION
.

*

.

'
.

.

.

.

.

.

.

.

*

.

' '

Room was decontaminated and all radioactive material removed. Date:
__

-
.

,

Comments:

.

.
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W I R E S

~ SyncorIridium 192 wires a,e for use in the treatment of malignant
tumors by interstitial or intraca vitary radiotherapy (brachytherapy). Each

' '

.

|lexible, s rradiated platinum-iridimn wire is encased in an inert platinum
sheath to filter out the beta component. The wires are available as single
or double-leg hairpin sources for use with guide gutters or as straight
wires up to 50cm sn length.

Continuous Wire
2Dil00 0.5 mm diam.-m 2D1000-0.3 mm diam.

SyncorIridium 192 wires come in a range of easily managed r
lengths, so there's no problem with tangl,ing. And,because of their (
semi. rigid nature, they are easy to form into almost any desired config- |

,

uration, no matter how intricate. Syncor wires can be conveniently
sterilized by either autoclave, gas or aqueous solution.

-
VERSATILE Double-reg nairpin

2oum-
Syncor wires are compatible with allcurrently used interstitial
implant accessories. There's no special equipment to buy, no extra
supplies to stock.

m
COMPLETE
If you do need accessories, however, Syncor offers the most compre- Double u nairpins

20 ism- -hensive selection, specifically for use with Iridium 192 wires, including
de,ep cavity suturing instruments and surgical quality wire cutting
scissors.

m
SAFE
Each wire is individually packaged in a screw top container
enclosed in a lead shield for your protection. Orders for multiple wires singie.ieg nairpin

20:2m-of the same activity are packaged together.
- O

-

WASTE. FREE
Syncor Iridium 192 wires are usable throughout their entire active life.
Smce the exact length of wire required can be inserted into the plastic single is, nairpin

2onm-ribbon just prior to treatment, this climinates the degradation of the
plastic ribbon, so no source material is wasted. y

N
* Actual sizeUNIFORM OUALITY

Activity in each wire differs by not more than 296 over its entire length.
Likewise, the difference in activity between any two wires (or pins)
Imm the same batch is always less than 296. Radioactive output is
consistently within +10%, -0% of the activity ordered. You don't get
surprises from Syncor-just uniform qualit , time after time. And
since each centimeter of wire is calibrated the Eumpean equivalent
of NDS, you can depend on the reliability of alibration.

syncor-
'
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SPECIFICATIONS
Each sourte is irradiated Pt(75%)-Ir(25%) wire in 0.3 or 0.5 mm diameter. The platinum
sheath is 0.1 mm thick.

,,- RADIATION
'

T =73.8310.07 days
HYL=3 mm lead
Gamma energy (MeV): -

0.205(3.3 %) 0.316(83.0 %) 0.588(4.5 %)
0.296(28.7 %) 0.468(47.8 %) 0.604(8.1 %)
0.308(29.7 %) 0.484(3.2 %) 0.612(5.3 % )

I *

Averafic gamma ray constant (RHM)=4.910.2 expressed as
e gamma energy =0.35 MeV R-cm

Speci h. mci

CIIARACTERISTICS

Total Outer Linear Liriear
Length Diameter Activity Activity * Exposure Rate

Product # (mm) (mm) (mci /cm) (mg Ra eq/cm) (mR/cm at I m)
2D1000 140 0.3 1-3 0.6-1.8 0.49-1.47
2D1100 140 0.5 6-10 3.6-6.0 2.94-4.90
2D1200 30 0.5 1-3 0.6-1.8 0.49-1.47
2D1300 50 0.5 1-3 0.6-1.8 0.49-1.47
2D1400 72 0.5 13 0.6-1.8 0.49-1.47
2D1500 112 0.5 13 0.6-1.8 0.49-1.47

'

Coiled lengths of up to 50 cm and pre-cut lengths encased in plastic ribbons are available upon request.
'T constant '"Ir= 4.9, P constant '"Ra= 8.25. All calibrations of '"Ir wires are NBS-traceable.

DELIVERY TIME
Products listed above can be received within 10-14 days after receipt of order. For all
other activities, delivery times are given upon request.

-
SUPPLEMENTi

| A flexible plastic tube (ciponyl nylon) for loading the wire is available. Please order
tubing for wire, product number 2F1620. This tubing can be inserted into a 17 G. needle.

l

"* DISTRIBUTED BYg
sy syncor Internatic.nal Corporation

u u me .e,O MJS, 12847 Arroyo Street
e s= e c A Sylmar, CA 91342

For information, call (818) 898-1511
Outside California, call 800-435-0165

%S F2148 83 Printed in USA May 1984
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