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C8 wilh the general requ {in Tiide 10,

INSTRUCTIONS - Camplate items 1 theough 26 if this B an initial spplication or an application for renewal of 8 licenss. Use supplemental sheets
where necessary. lmamucammwmummw Retan one copy. Submit originat and one copy of entire

wplcation to : Duector, Olfice of Nuclear Materials Satety snd Sateguards. U S Nuclear Reguiatory Commission Washingtan, O C
. the applicant will receive « Materials License. An NRC Materiais License 8 issued 1 accord-

Coue of Federal Regulations, Part 30, and the Licensee s subject to Title 10,
Code of Fegeral Regulations, Parts 19, 20 and 35 snd the license tee provision of Title 10. Code of Federsl Regulations, Part 170 The
hcense fee category should be stated in Item 26 and the appropriate fee enclosed

1.a. NAME AND MAILING ADDRESS OF APPLICANT (institution,
firm, clinge, physician, ete.) INCLUDE 2IP CODE

Rockford Memorial Hospital
2400 North Rockton Avenue
Rockford, Iltnois 61101

TELEPHONE NO.. AREA copel 815) 968 - 6861

l.b. STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL
WILL BE USED (/f aifferent trom 1.a) INCLUDE ZIP CODE

Same

2 PERSON TO CONTACT REGARDING THIS APPLICATION

Richard Goodman
TELEPHONE NO . AREA cooilalsi£&6_ﬂ6_l X5545

3. THIS IS AN APPLICATION FOR: (Check wWppropriate item)

a [[] NEW LICENSE

o menOomENT TO License no. 12-02530-03

e. ] nenewar oF License no.

4. INDIVIDUAL USERS (Nane ndividuals who will use or directly
Supervise use of radioacive material. Compleie Supplements A and 8
tor each mndwidual )

Please refer to attached Item #4

5 RADIATION SAFETY OFFICER (RSO} (Name of person designated
o5 rachation satety officer. If other than individual user. complete resu-

me of traning and experience as in Supplement A |
Richard Goodman, M.S.

[Please refer to revious application for his

training and experience]

6a RADIOACTIVE MATERIAL FOR MEDICAL USE

LISTED IN: “X* | 0 mitlicuries)

rems | MAXIMUM MaRK MAXIMUM
POSSE S5 ESSI
RADIOACTIVE MATERIAL DESIRED :Msnon ADDITIONAL ITEMS: DESIRED roasms"ou

e

(In muilhicurias)

VO CFR 3101 FUR IN VITRO STUDIES

10 CFR 35 100, SCHEDULE A, GROUP | AS NEEDED
10 CFR 36 100, SCHEDULE A, GROUP 11 AS NEEDED
;0 CFR 35100, SCHEDULE /.. GROUP 111

1O CFR 35 100 SCHEDULE A, GROUP IV ASNCEDED
10 CFR 35 100 SCHEDULE A, GROUP V AS NEEDED

VICFR 35 100 SCHERQULE A, GROUP VI

IODINE- 131 AS IODIDE FOR TREATMENT
OF HYPERTHYROIDISM

PHOSPHORLIS 32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VEHA, LEUKEMIA AND BONE METASTASES

PHOSPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT
MENT OF MALIGNANT EFFUSIONS.

GOLD 198 ASCOLLOID FOR INTRA.
CAVITARY TREATMENT OF MALIGNANT
EFFUSIONS.

IOOINE- 131 AS IODIDE FOR TREATMENT
OF THYHOID CARCINOMA

4l

XENON 133 AS GAS OR GAS INSALINE FOR
BLOOD FLOW STUDIES AND PULMONARY
FUNCTION STUGIES

6b RADIOACTIVE MATERIAL FOR USES NOT LISTED IN

CHIDIAtOn and relerence standards are authoriced under Secton 35

ITEM 6.2. (Seated sources up 10 3 mCi used for
13(d), 1O CFR Part 35 , and NEED NOT BE LISTED )

(Authorization

PLEASE REFER TO ITEM

#6h attached

NGl e e

EMENT A

ELEMENT AND MASS NUMBER PHYSICAL FORM i o deg pin ] DESCRIBE PURPOSE OF USE

Gadolinfum=-153 Gd On 1500 mCi As a sealed source in a
Bone Mineral Scunner,

requested for

Model DP3, sold by Lunar

two sources,
each 1500 mCi
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

No. 12-02530-03.

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. Ildentify 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 revision

number and date of the referenced guide: Regulatory Guide 10.8

For item Nos. 7, 8, 10, 13, 14, 16, please refer to our previous applications for license

, Rev, Date:

¢

15 GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE " RADIOACTIVE MATERIAL (Check One)
Names and Specialties Attached; and Appendix G Rules Followed; or
Duties as in Appendix B; or X|Equivalent Rules Attached
(Check One) '
Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One)
8. TRAINING AND EXPERIENCE Appendix H Procedures Followed; or
f:gplﬂmnu A & B Attached for Each Individual User; Saulvitent Pencodurns Adtoshed
Supplement A Attached for RS0, 17. AREA SURVEY PROCEDURES (Check One)
9. INSTRUMENTATION (Check One) Appendix | Procedures Followed ; or
Appendix C Form Attached; or X| Equivalent Procedures Attached
X List by Name and Model Number 18. WASTE DISPOSAL (Check One)
10, CALIBRATION OF INSTRUMENTS Appendix J Form Attached; or
IA:::::::\ 36::'occouus Followed for Survey x| Equivalent Information Attached
- (Check One)
. THERAPEUTIC USE OF RADIOPHARMACEUTICALS
Equivalent Procedures Attached; and 19, (Check One)
Appendix D Procedures Followed for Dose
Calibrator; o Appendix K Procedures Followed ; or
(Check One)
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 Equivalent Procedures Attached
13 JP'ROCEDURES FOR ORDERING AND RECEIVING . PROCEDURES AND PRECAUTIONS FOR USE OF
" RADIOACTIVE MATERIAL 21, RADIOACTIVE GASES (e.g., Xenon — 133)
Detailed Information Attached Detailed Information Attached
ED D PRECAUTIONS FOR USE OF |
PROCEDURES FOR SAFELY OPENING PACKAGES 22, FIOUUSUIGS FIND FHSGRF TR FON g8 UF
14, CONTAINING RADIOACTIVE MATERIALS . NADIOACTIVE MATERIAL IN ANIMALS
{Check One) Detailed Information Attached
g . PROCEDURES AND PRECAUTIONS FOR USE OF
F :
Appendix F Procedures Falowed; or 23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b
Equivalent Procedures Attached Detailed Information Attached
NAC FORM 313M
e Page 2
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24. PERSONNEL MONITORING DEVICES

(Check .,:,',',':,,.,. box) SUPPLIER EXCHANGE FREQUENCY
g e Siemens Monthly

OTHE R (Specity)
LM

b, FINGER " 1o Siemens Monthly
OTHER (Specity)
FiLm

€. WRIST o
GTHER [Specify)

d. OTHER (Specity)

2. FOR PRIVATE PRACTICE APPLICANTS ONLY

2 NOSPI 'AL Ab“[th(p TO ACCEPT PATIENTS CONTAlNlNh l'iADIOACHVE MATE RIAL

NAME OF HOSPIT AL b ATTACH A COPY OF THE AGREEMENT LETTER
N/A SIGNED BY THE HOSPITAL ADMINISTRATOR.
SING. RO c. WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU.
CIry lnu: ] Z1P CODE TIONS TO BE TAKEN AND LIST AVAILABLE
RADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE
(This itemn must be completed by applicant)

The aphicant and any official executing this eertificate on behalf of the applicant named in Lem 1a certity that this application is prepared in
conformity with Tule 10, Code of Federal Regulations, Parts 30 and 35, and that all intormation contained herein, including any supple nents

Mlached Bereto s true and correct 1o the best of our knowledge and belie!
uc& OR CER quc o:ylu f ‘C’

o LICENSE FEE REQUIRED

(See Secvon 170 31, 10 CFR 120) o e ””” ol Pries)
v : | John H. Loebl
(1) LICENSE FEE CATEGORY 2) LE
Assistant Vice President-Operations
-~ .. . DATE
(2) LICENSE FEE ENCLOSED $ 20,00 - - March 12, 1986

NAC FORM 313M (9.81) ,
Page 3
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PRIVACY ACT STATEMENT

Pursuant 1o 5 U S C 652ale)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93.579), the following
statement is furnished to indwviduals who supply nformation to the Nuclear Regulatory Commission on NRC Form 313M.
Tius wnformation s maintained in a system of records designated as NRC-3 and described at 40 Federal Register 45334
(October 1, 1975)

s

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

PRINCIPAL PURPOSE(S) The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30 36 1o determine whether the application meets the requirements of the Atomic Energy Act of 1954, as amended,
and the Comnussion’s requlations, for the issuance of a radioactive material license or amendment thereof.

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 officials and other persons in the event of inci-
det or exposure, for thew information, investigation, and protection of the public health and safety. The information
may also be disclosed to appropniate 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, Stare, 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 hicense issued will routinely be placed in the NRC's Public Document Room, 1717 H Street, NW.,

Washington, D C

WHETHER DISCLOSURE 1S MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION  Disclosure of the requested information is voluntary, It the requested information is not furnished,
however, the application for radioactive material hicense, or amendment thereof, will not be processed.

SYSTEM MANAGER(S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety, Office of Nuclear Mate-
nial Safety and Sateguards, U S Nuclear Regulatory Commission, Washington, D.C. 20555,

NRC FORM 313M
a8

Page 4



ITEM4&8

AUTHORIZED USERS AND TRAINING AND EXPERIENCE
FOR THE BONE MINERAL ANALYZER

/ing physicians will be using the Lunar DP3 Jpine/Fen anner:

Alan Kaplan, M.D.

Ervin G. Hrasky, M.D

Bradley D. Munsor M.D.

is

Kenneth Baliga, M.D.

Training:

Mineral Scanner i{s installed ¢ ‘ ied expert from the
two days of installation training This training
e exchange, wipe te scan operations and data

ining provided to the propo: sers of tl of the
onstration and actual "hands-on

Scanner

Pl §

1lling and replacing the Gad

g

1k testing the source,

paring the decayed sour¢

storage of the source

ITEM4&8




Element and
Mass Number
. Gd-153
2. Gd-153
3. Gd-153

Gadolinium-153

RADIOACTIVE MATERIAL FOR MEDICAL USE

(Item 6b)
Chemical / Manufacturer
Physical Form & Model No.
Gd Oy Gulf Nuclear
(sealed) Model GD-1
Gd Oy New England
(sealed) Nuclear

Model #NER-430

Gd O3 Amersham Corp.
(sealed) Model #GDCCY1

Maximum
Source

Activity
1500 mCi

1500 mCi

1500 mCi

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

*NOTE:

The Gd-153 source will be used in a bone mineral analyzer sold by Lunar Radiation Corp.
of Madison, Wisconsin. The model number is DP3 and the NRC device registration number
is NR-430-D-101-S.

For continuity of use, the total possession limit requested is for
two sources, each of 1500 mCi.
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, until it is shipped for disposal.

The Gd-153 sealed source is sold by:

l.

20

Gulf Nuclear Inc.

202 Medical Center Boulevard
Webster, Texas 77598

Phone: 713/332-3581

DuPont-New England Nuclear

331 Treble Cove Road

North Billerica, Massachusetts 01862
Phone: 800/225-1572

Amersham Corp.
2635 Clearbrook Drive
Arlington Heights, Illinois 60006

ITEM6Db

Useful life of one source is 12

(2/86)



ITEM 9

INSTRUMENTATION

Please amend to add -

One - Lunar DP3 Spine/Femur Scanner using
a Gadelinium-153 sealed source (1 Curie).

ITEM 9

CONTROL NO. § () 9 04 S



ITEM 11

FACILITIES 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.

ITEM 11 (2/86)



ITEM 12

PERSONNEL TRAINING PROGRAM FOR THE BONE MINERAL SCANNER

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 sealed source. The instructions
will be provided by a representative of the Lunar Radiation Corp. and will include the
configuration of the sourc:, 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:

ul Installing and replacing the Gadolinium 153 source,

bl  Leak testing the source,

c] Preparing the decayed source for shipment, and

d] 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)



i ITEM 15

GENERAL RULES AND THE SAFE USE OF RADIOACTIVE MATERIALS
FOR THE BONE MINERAL SCANNER

The operating instructions given by Lunar Radiation Corp for the DP3 Spine/Femur Scanner
(NRC device Registration No. NRC-430-D-101-8) 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 autherized 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.

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

ITEM 15
(2/86)



AREA SURVEY PROCEDURE FOR THE BONE MINERAL SCANNER

|
|
\
|
|

The DP3 Spine/Femur Scanner from Lunar Radiation Corp. '

containing the Gd-153 sealed source will be surveyed once

a week using a low-level GM surve, meter on contact with

the external surface of the sorice housing. Results will

be recorded.

ITEM 17

CONTROL NO. R N
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WASTE DISPOSAL

Gd-153 sealed sources received from Gulf Nuclear Corp., Amersham Corp.
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
source will have lead shielding sufficient to maintain radiation levels less than
2 mR/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 NRC regulations will be followed for the shipment of the source.

Recoris of source disposal will be kept.

(2/86)




LUNAR RADIATION CORP.

NP3 SPIME/FEMUR SCANNER and SP2 FOREARM SCANNER
 SPECIFICATIONS

Computer

KorthStar Advantage

Ournensions. 28x51x32¢m (20kq)

Processor ZB0A CPU and INTEL £035; oplion IBM compalible

Lsplay. 28cm diagonal P31 Phosphor; 1920 characler (24 ines x 80 characlers):
graphics 2140x640 pixels bitmapped, screen dump to pilnter

Disks Teo 514 lloppy diskeite drives (double-sided, double density); 360K L, e per
d-sielte (10 seclor), holds 25 spine or lemur scaiis of 55 lorearm scans por diskatte

Hucloar Instrumontatlon

High voltage: Progiammable 600 to 1600V

Ampiber: High speed (0.25 microsec chaping time)

Dual channel analyzer: Low-dnll last analyzers

Dual sealers: 10 MHz scalers (1€ ba)

Tener. Crystal controlled progranunable

Diztecior: Collunzted Nal (T2 ) scintillation delector with Bialk all Cathode

Motors and Control
Molurs. dphose stepping molors
Contiol Prcgrammable controller, menu-driven step interval and soeed

Scan Table (lor DP3)
Dimensions: 183 x 81 x 69¢cm (50kg)
Materials: 2.5 x Scm chrome plaled sieel legs, laminale covered wood lop

Consale Table (lor both DP3 and Si°2)
Lrmensions: 152 x 76 x 69cm (30kg)
htatenals: 2.5 x 5em chrome plated steel legs; laminate covered wood lop

Scanner Mochanlsm

DP3-Durensions: 60 x 60 x 25¢cm metal enclosure below table (30kg)
SP2-Dimensions. 56 x 54 x 46cm metal enclosure

Source access Through locked table top

Sullwaro

Operating system, graphics and BASIC are standard.
Compiled programs include: spinal scanning, lemoral scanning, quality conlrol;
1eanalysis ol dala tiom diskette

(2/86)



Warrarty o \ 1 1]
" Ninely day complete parts and labor coverage warranty. One vear parls warranty

on Lunar Radialion components (scanner and counting eleclronics).
Sawvice Conltracts

gt L )
Exiension of the complete warranly service can be oblained under a service con-
Iracl. Service coniracls provide 'or the continued operation of your systems al a
prediclable cost. Benelits include one-day replacement service in case ol lailure
and on sile service il necessary. 2

Radlonuclide sources j i | i

1L3CD (1 Ci) sources are supolied by Gull Nuclear of Websler,| Texas
(713:332.3581) lor approximately $6700 and can be used for 12-19 months, §;

. s
1251 sources (200mCi) are supplied by Alomic Energy ¢! Canada, Lid.

i

'.

b
v 4
| -

(617 592-2790, exl. 2048) for about 1600 and can be used for 6 months. '
NHC. Device Registration: DPJ NR-430-D-101-5, SP2 NR-430-D-102-S. 8-hours
tranung required for license, 3

iy
Dollvery 0
30 days ARO.

System Configuration (typical)

R T R e 4 e
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APPENDIX A

L4

RADIATION SAFETY
FOR USERS OF LUNAR
BONE MINERAL ANALYZERS
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Figure
Figure
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Source capsule and holder for Gd-153
Gd-153 Source collimator/holder assemble
Side view of transverse carriage of DP3

I1-125 source holder assemble for SP2

Unlocking SP2 top

Source location and removal (SP2)
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A. Basic Principles

A.1 Radioisotopes

While a hone mineral analyzer is scanning a patient the
system uses x-ray radiation to acquire information abount the
qual ity of the bone. The type of radiation used in the LUNAR
bone analyzers is similar to that used in conventional diagnostic
radiology, howvever, 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 radiation but this radiation is in part
shielded by the container in which the source is located. They
must be handled by a professional trained in the use of
radiation. Radioisotopes are in an unnaturally excited state and
undergo nuclear and atomic change to become stable. This nuclear
change results in the emission of radiation, x-rays and gamma -
rays.

A.2 Radioactive Decay

These changes occur spontaneously to change the unstable
parent element to a stable daughter element. This change is
called radioactive decay and may resalt in the emission of an
alpha particle, a beta particle or gamma rays. Radioisotopes are
always decaying so the amount of the parent is constantly
decreasing, Different isotopes decay at different rates. The
time it takes to reduce the amount of a radioisotope to half of
the original amount is termed the half-1ife. The amount of
radiocactive material is measured in units of curies {Ci). The
half-life of Gd-153 is 242 days and the recommended starting
activity for sources in a bone analyzer is 1 Ci (1000 mCi).
The half-1life of 1-125 is 60 days while that of Am-241 is very
long, 458 years.

At the end of 8 months (240 days) the remaining activity
of a Gd-153 source will be 500 mCi. As the amount of Gd-153
decreases, the information that the bone analyzer acquires
decreases and the precision of the measurement bhecomes
unacceptahle. The Same is true for 1-125 but the half-live is
much shorter. The useful livetime of these sources is typically
2-3 half-lives depending on application. Most users will replace
the Gd-153 source at 12-18 months (when the activity is 120 to
200 mCi) and the 1-125 source at 6 months (when activity is 25
mCi). Users often retain sources on premise for a period after
withdrawal form use to allow further decay before returning Lthe
source for disposal.




A.3 External Radiation

This radiation is called ionizing radiation and subjects the
patient to an external radiation exposure. This is in contrast
to an internal exposure where the radioisotope 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 during or
after a scan. X-rays and gamma-rays are packages of energy
without that travel at the speed of light. Some of these rays
are stopped in the patients body and others pass through without
any interactions. Differences amoung patients in the amount of
radiation stopped by bone allows the bone mineral analyzer to
differeniate good from poor bone,

A.4 Radiation Exposure

When not scanning a patient or standard the radiation beam
is occluded by a lead shutter. During a scan this shutter is
open and the radiation area confined to a narrow (4 mm) beam at
the surface of the patient table for both Gd-135 and I1-125. The
confinement of the radiation is achieved by the source holder and
results in radiation levels within the room far below the level
where additional shielding would be needed to protect non-
radiation worker or pregnant women, The actual amount of
radiation exposure received by the patient and the operator are
presented in Appendix A of the User Manual.

In general, the exposure received by a patient during a
LUNAR 1-125 forearm rectilinear scan or a Gd=153 spine scan is
approximately 12-15 mrem which is comparable to a typical chest
x-ray. During a spine scan the operator 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
relative risk of bone mineral analyzers. The stated values of
approximately 12-15 mrem is for a new radioactive source. During
actual practice the typical patient exposure will be about half
this value.ln actual practice, all radiation exposures mustL he
kept as low a practical and all medical use of radiation must
occur judiciously.



‘B. Radiation Regulétions

)

B.1 Licensing

The possession and uses of I1-125, Am-241 and Gd-153
radionuclides for bone mineral scanning requires licensing from
the appropriate state or federal authority. The Nuclear
Regulatory Commission administers licenses to individuals or
institutions within certain states ., The remaining states, the so
called "agreement states", administer licenses to their own
residents. Although the following information covers only the
NRC regulation, most state radiation contrel agencies have
similar requirements, Individuals within agreement states must
contact their appropriate state agency for licensing information.

B.1l.a License amendment

Most major hospitals have broad NRC licenses that allow
possession of all radionuclides with atomic number 1 to B3 for
medical use. The total amount allowed for an individual
radionuclide will vary with institution and requires a check of
the particular institution's license. If the licensed amounts
are compatible with those listed below in section B.l.c then the
license need not be amended. [However, since broad licenses may
also have a limit on the total radioactivity, it may be prudent
to amend for the specific inclusion of I-125 and Gd-153 for bone
mineral analyzers.

Institutions with Group VI licensing do not have to amend
for use of 1-125. However, Gd-153 is currently not a Group VI
isotope and its use requires a license amendment, Institutions
without broad licensing or Group VI must amend their current
licenses to include the use of sealed radionuclide sources for
bone mineral analyzers. The institution's Radiation Safety
Officer will direct the filing of an amended NRC form 313. The
information found in section B.'.c will assist in answering item
5 and 6 of form 313,

B.l.b New Licenses

By definition, broad medical licensees and Group VI
licensees have users who have adequate training and experience to
use radiation. TIndividuals planning to use LUNAR's bone mineral
anal yzer who lack the required training and experience must
approach their institution for required training.

W*

Connecticut, Delaware, Tllinois, Tndiana, Towa, Maine, Mass,
Maine, Michigan, Minnesota, Missouri, Montana, New Jersy, Ohio,
Oklahoma, Pennsylvania, South Dakota, Utah, Vermont, Virginia,
West Virginia, Wisconsin, Whyoming.



vory ¢ i "o

Each LUNAR bone mineral analyzer is installed by qualified
experts who provide two days of installation and training. This
training covers source installation, wipe testing, scan
operations, and data analysis and interpretation. The
institutions Radiation Safety Office must be presept for
insltruction on source rgylacemen; and wipe testing,

Institutions and individuals who are applying for the first
time for specific licensing must demonstrate that the proposed
physician-users have adequate training (NRC Policy and Guidance
Directive FC 83-24). This may be aghieved by ope ol tLhe
following:

a. Are licensed by the NRC or agreement state to use
byproducts material specified in one or more of Groups
I thrgugh VI, inclusive of Section 35,100, of

b. Are certified by the American Board of Nuclear
Medjcine, or the Amerjcan Board of Radiology in
Diagnostic Radiology, with Special Competence in
Nuclear Radiology (certification as a British "Fellow
of the Faculty of Radiology" or "fellow of the Royal
College of Radiology" or Canadian Certificalion form
the Royal College of Physicians and Surgeons on
radiology may be accepted in lieu thererof), or

G As a minimum, have received a total of 8 hours of
training as described in Directiye FC 83-24.

The 8 hours of training required in item ¢ must be provided
by a certified Health Physicist, Upon request, LUNAR will

provide a list of national and regional Health Physics
Consultanting groups. Alternatively, we suggest referring to

ones phone directory for local health physics support.

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

B.l.c Licensing information

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



Element ; “chemical manufacturer amonnt
and : and/or and
mass number physical form model number
125-1 ion exchange AECL C324 240 mCi each
300 mCi total
153-Gd Gdo, Gulf Nuclear 1200 mCi each
Model GD-1 1500mCi total
241 -Am ceramic Amersham 60 mCi each

bead

During normal use only one isotope per unit will be on site. For
continuity of patient scanning, the total amount listed in the
license must include the summed activity of a newly received
source and the decayed source to be returned to the source

manufacturer.

The sealed sources listed above will be used in one of two
types of bone mineral analyzers. There must be a direct
reference to the NRC device registration number.

source y device NRC device
repistration

125-1 SP2 NR-430-D-102-S
153-Gd DP3 NR-430-D-101-S
241 -Am SP2 To be applied for

B.2 Receiving Sources

The transport of radioactive materials is governed primarily
by Title 10 and Title 49 Code of Federal Regulations (CFR). The
Radiation Safety Officer (RS0O) must inspect packages containing
hyproduct material within three hours after receipt or 18 hours
if received after normal working hours (10 CFR 20,205). The RSO
should be conscious of expected delivery dates so that shipmenkts
can be quickly inspected, The inspection procedure is included

at the end of this discussion,

B.2.a General Rules

The following definitions are used in Federal regulations
and in the procedure forms:

Package means the packaging plus the contents of radioactive
materials as presented by the shipper for transportation.




Packaging means the assembly of the container and other
components necessary to assure compliance ,with prescribed

regulations.

Radioactive materials means any material or combination of
materials which spontaneously emits ionizing radiation asd which
has a specific activity in excess of 0.002 microcuries per gram
of material (49CFR173.389(e)).

Removable Radioactive Contamination means radioactive
contamination which can be readily removed in measurable
quantities by wiping the contaminated surface with absorbent
material, The measurable quantities are not considered
significant if the average amount of radioactive contamination as
measured on the wiping material does not exceed:
(49CFR173.389(f) and 173.398(a)).

1. 10-!1ci of beta-gamma/cm? (22,000dpm/100cm2)
(220dpm/100cm2) for natural or depleted uranium or
natural thorium,

2. 10-12 i of beta—gammg/cm2 (22,000dpm/ OOcmz), and
10-77Ci of alpha/cm* (2,200dpm/100cm?) for natural or
depleted uranium or natural thorium.

Transport Group means the number to be placed on a package
label to designate the degree of control to be exercised by the
carrier during transportation and indicating the highest
radiation exposure rate in milliRoentgen per hour at three fecet
from any accessible external surface of the package
(49CFR173.,389(1)).

Types A (liquid form) and B (sealed sources) Quantities of
Radioactive Materials means a quantity the aggrepate
radivcactivity of which does not exceed Lhe following amounts:

(49CFR173.389(i)).

Type A Quantity Type B Quantity
Transport Group in Curies in Curies
I 0,001 20
Il 0.05 20
I11 3 200
1V 20 200
Vv 20 5,000
VI and VII 1,000 50,000

General requirements for radioactive materials packages
include a seal which is not readily breakable, to provide
evidence that the package has not been illicitly opened.
Packages must not have any dimensions smaller that 4 inches,.
Shielding must be sufficient to limit the exposure rate at any
exposed surface of the package to 100 mR per hour and to limit
the exposure rate at 3 feet from any exposed surface to 10 mR per
hour. Specific requirements for Type A and B packages must be
met and if interested consult 49CFR for details. Labels for



* packages of radioactive materials must be diamond shape, in
colors specified in this section, with each side at least 4
inches long. Printing must be in black inside a black line
border measuring at least 3.5 inches on each side and as shown in
this section (49CFR173.414)., Two labels must be placed on the
package on opposite sides so that one label is always visible.

"Radioactive White-TI" label must be white in color. The
single vertical bar on the lower half of the label must be bright
red in color. Labels must be applied on two opposite sides of
each package having an exposure rate not exceeding 0.25 millirem
per hour at any point on the external surface of the package,

low-TI" must have the upper half a bright
yellow and the bottom half white. The two vertical bars on Lhe
luwerhnlfofthelabelmustbelwightred in color. Labels must
be applied on two opposite sides of:

l. Fach package having an exposure rate not exceeding 5
milliRoentgen per hour at any point on the external
surface of the package and not exceeding 0.5
milliRoentgen per hour at 3 feet from the external
surface of the package; or

2. Each package for which the transport index does not
exceed 0.5 milliRoentgen at any time during
transportation,

"Radioactive Yellow-III" labels must have the upper half a
bright yellow and the bottom half white. The three vertical bars
on the lower half of the label must be bright red in color.
Labels must be applied on two opposite sides of each package
having a surface exposure rate not exceeding 100 milliRoentgen
pPer hour and not exceeding 10 milliRoentgen per hour at 3 feet
from the external surface of the package (49CFR173.399),

B.2.b Procedures

The, RSO should supervise the unpacking of byproduct material
shipments. The package should be placed on a nonporous surface
when it arrives at the factory. Proteclive gloves and a lab coat
should he worn when processing packages.

NOTE: The Transport Group on new sources you receive would
be T for 241-Am, TV for 153-Gd, and III for 125-1I.

Monitor the package for radiation fields using the GM meter.
The reading should be taken at each surface and at 3 feet
from the surface., The readings should correspond to the
Transportation Index rating, See previous discussion for
information necessary for determining transport index. It
the radiation level is above 200mrem on the surface or
10mrem 3 feet from the surface then the NRC must immediately
he notified,

7
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10.

11.

12.

B.3

' s} . gt * T A ] } &

Examine the_extgriorﬁof the packagg“fokﬂdamaged areas, ;Ji“

Note the radiation related information stated on the package
and other general information and record on a "check=-in"
form, ' ' ‘

Test the package for removable contamination using alcohol
wipes and the GM detector. If removable contaminmation
ex ists the wipe test kit shouyld be used Lo quantify the
level of contamination.

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

" Test the surface of the shielded vial containing the sealed

source for removable contamination.

1f no contamination exists, the packaging can be discarded
only after all radioactive labels are removed or crossed
out, If contamination exists, Lhe packaging should be
sealed in a plastic bag and stored behind protective lead
shielding. Again, the amount of contamination should be
quantified using the wipe test kit. 1f removable
contamination in excess of 0.01 microcuries (22,000dpm) per
100 square ‘centimeters on the surface of the package is
found, the final delivering carrier and the NRC should
immediately be notified,

Remove the adhesive label which states the initial activity,
shipment number, etc. and affix to a receipt form. In some
cases it may be impossible to remove the label; in this
case, be certain that all the label infotmation is copied
onto a receipt form.

Monitor the radiation field around the shielded source vial.
If the wipe test is negative, the source can be installed in
the scanner or temporally stored in a sealed source
containment area.

Using remote handling devices and adequate shielding open
the shielded vial and leak test the source. The wipe test
kits should be used at this point.

Immediately process the wipe test kit. Wait for results
before using the sealed source. Depending on the State
Regulations and interpretation of 10CFR35.14(5)(i) a wipe
test may not be required if the supplier of the source had a
wipe test within the past 6 months and supplied a copy with
the shipment.

Record all pertinent information on a receipt form,

Routine Radiation Survey




The term "survey" means an evaluation of the radiation
hazards incident to the production, use, release, disposal, or
presence of radioactive materials or other sources of radiation
under a specific set of conditions, When appropriate, such
evaluation includes a physical survey of the location of
materials and equipment, and measurements of levels of radiation
or concentrations of radioactive material present. . The following
situations should necessitate a survey: -

1. Incomingand outgoing shipments of byproduct material,

2, Contamination of equipment due to leakage of sealed

sources,
3 Sealed source leak testing,
4, Emergency procedures,
L 38 Routine quality control procedures,

During a survey systematic measurements must be made to
determine the following: (1) dose rate,(2) surface
contawmination, (3) atmospheric contamination, and (4) presence
of an unknown radiation source,

A routine survey should be conducted monthly, Records and
the results of surveys and monitoring must be preserved for two
years after completion of the Survey except that the following
records shall be maintained until the Radiation Authority (ie.,
NRC) authorizes their disposal when they pertain to: (1) records
of the results used to determine compliance with regulations, (2)
in the absence of personnel monitoring data, records of the
results of surveys to determined external radiation doses, and
(3) evaluation of the release of radioactive effluents to the
environment,

B.4 Leak testing

The radiation sources used in bone mineral analyzers are
permanently sealed in metal capsules. Before being shipped from
the supplier, all such sources must pass inspection for freedom
from surface contamination and leakage. FEither during transport
from the supplier or in the course of time, however, the capsule
may develop faults through which the radioactive source material
may escape. Although the possiblity of source leakage is remote,
each sealed source must be periodically tested for surface
contamination and leakage. The NRC device registration allows
LUNAR analyzers to contain sources which are leakage tested on an
annual basis but we recommend a test interval of 6 month
intervals,



The sealed source capsules are inside brass holder. Th;,
brass source holder must be removed from the scanner (see section
C.1, Source changes) to perform a wipe test, To 'leak test for

surface contamination wipe all exposed surfaces of the brass''

holder with a piece of filter paper or cotton swab moistened with
an appropriate solvent, then measure the activity on the paper or
the swab. The source is free of contamination if the activity is
less than 0,005 uCi. A i

The wipe testing must be performed only by individuals who
are experienced radiation users. The radiation level at the
- surface of the brass holder for a new source of Gd-153 is 75
mR/hr. Wipe testing must be performed expeditiously with the
source holder directed away from personnel. The radiation levels
at the surface of a new I-125 source are much, lower, less than
0.1 mR/hr.

Several commercial companies supply wipe test kits that aid
in fulfilling this requirement, Follow the directs supplied with
the wipe test kit.
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radiocactive material must be used in a controlled area.
ichieved by labelling the entry into the bone scanning

! noting that access is limited to authorized individuals.

one scanning room is a sub-area of a larger controlled

the the cce s will be imited at the major entry. The

| ,' V,O

UTTON RATTIATION AREA
CAUTION RADIOACTIVE MATERTALS.

! ust ] bhe a noticed posted in the area for workers
t the RS in case of an emergency, the appropriate
aind telephone number of State Agency or regional NRC

ind 1 ation of license and radiation regulation,

) | ”1 LO1
' idual who wor! in a controlled area must be
for heir radiation exposure. This is the familiar film
| eters tLhal are available (rom sceveral ‘wll[lI»!l(‘ff\.

1 dg e yre read monthly and the operators radiation
are reported

Y | }
¢ P i 11 ping

pended urce xn be returned to the original supplier;

| ) urces to AECI 11 i 1da ind Gd-153 sources to Gull

Webster, Texas. 'hese manufacturers can provide

1 1 nfor 1tion, he following is a sugpgested method for
I & hese source can be stored until the total

vy 1 less than 0 mCi for 1-125 (6 months) or 200 mCi for
) months), everal sources can be shipped at one Lime

total activity for 1-125 must not exceed 70 mCi or 200
| } Man irrien 11 not hip restricted material,

- 1 deplet rce not considered restricted and can

¢ form sl i tate "depleted sealed source

y 1] o . \ 1 tement | ilar LO the following should be

1 a I N | e result f the 1 3L recent wipe test:

{ ent co I Lo the C« lition and limitations
ified i ) 1 12 1 r excepted radioactive
terial in 1i ted quantity, .8, UN2910, It contains
eal I F 1=} 153) radionuclide(s) with
1 ¥ 1 | l .
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The following information will be of ‘assistance when shipping
non-exempt ' sources. ' The shipper's responsibilities include that
where containers ure supplied by the shipper, the shipper shall
be responsible for determining Lhdt shipments are Mmade in
containers which have been constructed or assembled with all
parts or fittings in their proper place, and marked to show Lhe
DOT or ICC specification number and authorized gross weight,
e.g., DOTI15A-100 (49CFR173.24(c)(1)). See Section B.2.a for
package specifications. .

Each shipper offering radioactive materials for
transportation must provide shipping papers, to include
(49CFR173.427(a)(5)):

1. The Transport Group or Groups of the radioaclive
material, if in normal form;

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

3. The activity of the radioactive material in Curics;

4, The type of label applied Lo the'packugc. f.0.,
Radioactive White-1, ' Radioactive Yellow-1l, or
Radiocactive Yellow-111,

. 18 If the quantity of radioactivity is below levels stated
by NRC (10CFR71) and DOT (49CFR170-i89) then Lhe
category of exempt material applies and no label is
required. :

Each shipper offering any dangerous article for shipment via
air, highway, or rail carriers must show on the shipping papers
the following certificate signed by the shipper (14CFR102.2;
b9CFRl73:b30. 174.511, 175.654, 176.704a and 177.819):

"This is to certify that the above named articles are
properly classified, described, packaged, marked and
labelled, are in proper condition for Llransportation,
according to the applicable regulations of the Department of
Transportation (or Federal Aviation Administration)."

Before the actual shipment the RSO should notify the receiving
party j;of the estimated time of arrival of the shipment. The
shipment must include "shipping papers" that include all Lhe
required information about the source.
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C. Routine lealth Physics Services ‘ it 4
"

C.1 Source Changes

VARNING: Only individuals trained in the principles of
radiation safety and protection and the device specific radiation
requirements of LINAR scanners should conduct these procedures,

!

i

: C.l.a Gd-153 Source Changes .' j
!

The source is encapsulated in a metal cylinder,
approximately 1 inch in length and 1/8 inch diameter. This metal
capsule is inside a lead-lined brass source holderf(Fig. 1). For
all phases of operation, the capsule need not he removed for the
source holder, Puring a source exhcange the entire Ssource holder
is returned. - Operator EXposure is minimized by never'removing
the capsule from the holder, '

All the following steps should be performed Lithout tools,
Use of tools May cause damage to the equipmentﬁ

Procedure

e —— -y

1. Remove bad and the lucite insert from the table.

2. Use OPTION 5 (Static Counter, ref. User‘HEnual) of the
PP3 Spine software to position the arm and source at the

i 4
3: Place s lead source holder 'cap onto, the source
collimator (Fig. 2)

4. Use the "shutter open”" command of OPTION 5 to access the
source holder/collimator assembly, Alternatively, the
shutter may bhe manually opened. Be careful to keep
hands and other body parts clear of the actual radiation
beam. [f the source is opened'manual]y, do not force
the shutter blade to swing more than 35 degrees; thep
tape the shutter in this open positionaduring the
exchanged, i

i
Turn the chuck ring (Fig. 3) counterclockwise until the
collimator is loose in the chuck. Do not' completely
loosen the chuck ring. : , h

Al

i )
.

6. Pull the Source collimator (which will have the source
holder attached) out of the chuck, The source holder

and collimator can now be handled as an unit)
ad o1y } P . 5o .4;
W ST B TR
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7s Hold}ng the source holﬁer/collimatoriupright,-;s
poaiqioned in the scanner, unscrew the scurce holder:
fromi/the source collimator. Put the lead cap on the
source holder. ¢ Ly et T ‘v o)

{
" 1 CAUTION: RADIATION PRESENT! .After the collimator
" is /removed a broad beam of radiation projects from

' thé,ﬁfb.pf the source holder. ., - uiin ¥

-

s
t N

vioere

i
i
! i
8. : Exchange the spent source for the new source. Place the
lead cap from the source holder onto the collimator.
{ Tread the source holder onto the base of the coll mator.
Do not force the collimator onto the source holde. or it
may cross-tread. The source holder/collimator can now

be handled as an unit.

] y

9. | Slide the source holder/collimator into the source chuck
{(FigJ 3) so that the pin on the bottem fits into the
. notch on the source chuck. The collimator should rest
i on the top of the chuck, not the chuck ring.

10. %Close the shutter by using "shutter close” command of

OPTION 5 or remove any tape used to hold open the
1shut%er.

11. % Verlf! that the shutter blade moves freely in and outl of
the source collimator. If necessary, ad just the
location of the collimator to allow free motion.
; , : .
12, Turnithe chuck ring clockwise until the collimator is
- held firmly in the chuck. : '
{

R ——

13. | Remove the lead cap from the top of the collimator.

'

i !
'CAUTION: A narrow beam of radiation is now projected
upwar¢,from the collimator aperture. 1

i ; ‘ :
16.; Replece the lucite insert and patient pad.
15. " Monitor radiationllevels around the table to insure
' operator safety. :
| !
16.  Perform Standard Scan and QA procedure to verify proper

operation.

'

e it o e B

- e

|
$ !

: | " ,

The 1-125 source is encapsulated in a metal cylinder, 10 mm
in length an% 3 mm diameter. This metal capsule fits inside the
brass source holder, SRC-0100-1 (Fig. 4). For all phases of
operation, the capsule need not be removed for the source holder.

; i
| :
|
|

C.%.b 1%125 or Am-241 Source Changes
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Puring a source exchange the entire source holder is returned.

: “Operator exposure is minimized by never removing the capsule from

the holder,

When availbblé.‘the'Aﬁ-Zkliéburce.capsﬁle will be
encapsulated in a metal cylinder similar to thr I-125 source
holder. Due to the long half-live Am-241, no source exchanges

will be necessary. The source installation is very similar to
the 1-125 source.

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

Procedure ' ; § o ,'1 : .,,‘
' i ‘ 1600
1. Turn off the SP2 scanner and unplug the power cord,

2. Unlock the scanner top (Fig.S) and remove from scanner
with care to avoid bumping the detector. b

3. The shutter may be manually opened (Fig 6). Be careful
to keep hands and other body parts clear of the actual
radiation beam. Do not force the shutter blade to 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 from scanner.Be careful to keep hands and
other body parts clear of the actual radiation beam.

"5. MHolding the source holder assembly wupright, as
positioned in the scanner, unscrew the source arbor from
the source holder. Put the lead cap on the source
holder.

CAUTION: RADTIATION PRESENT! After the arbor is

removed a broad beam of radiation projects from the

top of the source holder.

I
- U I |
6. FExchange the spent source for the new source. Place the

lead cap from the new source holder onto the old source,
Follow standard procedures for source disposal. If a
new source is not to be installed, screw the arbor back
into place to avoid loss.

7. Screw source holder into arbor.
8. Turn source holder assembly clockwise into scanner and

be sure it is properly seated. Verify that the shutter
hlade can swing freely over the arbor.

15
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CAUTION:"'A narrow beam of radiation is now projected
upward from:the collimator aperture.'"

Replace the scanner top and lock into prosition. Plug in
the' power cord and turn on the sysiem.

| { ) ! ¢
Monitor radiation levels 'around the table o insute
operator safety.

Perform Standard Scan and QA procedure to vel ify propern

operation.

1f Atomic Energy of Canada Limited (AECL) sources C235 are

used in AECL holder C236, then an additional source collimatol
This can be inserted in the arbor prior to

used in the arbor.
insertion of the source holder. Use of this additional

collimator reduces the beam size atl the table thereby lowering
SRC-0100- 1

since Lhe

radiation exposure and scattered radiation. The
source holder does not require the extra collimator
source itself provides sufficient collimatioa.

C.2 Source Indicator Light

All LUNAR scanner are equipped with a red illuminated light
that indicates when Lhe shutter mechanism opens and effectively
open the source.’ When the source is on the cumputer always
indicates this to Lhe operalol by a continous messSage on the
screen, The operation of the source lipht is checked daily by

the operator during the STANDARD SCAN and QA.

C.3 Source Shutter Mechanism

The radioactive sources in all LUNAR scanner are effectively
turned on/off by means of a rotary solenoid that wmoves a lead
block in/out of the radiation beam. [he operation of this
shutter is verified daily by the computern during the STANDARD
SCAN and QA.

The normal position of the solenoid
event of power failure the source will be shut off.

is closed so that 1n Lthe




FIGURE 1
Source Capsule and Holder for 153-Gd Capsule
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Gd~153 Source Collimator/Hold

er Assembly
for DP3 Scanner
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FIGURE 3 : |
Side View of Transverse Carriage of DP3 Scanner ;
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FIGURE 4
1-125 SOURCE HOLDER ASSEMBLY
FOR SP2 SCANNER
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KEY LOCKS

FIGURE 5
UNLOCKING SP2 TOP
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FIGURE 6
SOURCE LOCATION & REMOVAL

NOTE: "DASHED" lines refer to
shutter in "occluded" position.




SPECIAL PROCEDURES FOR 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 after 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. Often 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 number 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
returned prior to treatment or after treatmeat 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 sre treated with Iridium

wires will be in accordance with our current procedure for sealed
source therapy /{copies attached).



IRIDIUM WIRE TRANSFER RECORD

Institution

Pati;nt'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.)

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

Position Radiation Level Date Signed Comments

Patient

Area (Room)

Other

CONTROL U S U T U R
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Patient's Name:
Room Number:
Isotope and Activity
Date and Time of Administration

Date and Time Sources Are To Be Removed Isotope -

PRECAUTION SHEET

NURSING INSTRUCTIONS FOR PATIENTS TREATED
WITH BRACHYTHERAPY SOURCES

Physician's Name:

Exposure Rates in mR/hr

TIME BEDSIDE 3 PT.FROM PT. 6 FT. FROM PT.

10 FT. FROM PT.

(Comply with all checked items.)

]

RRRAAREAR

2.

Wear film or TLD badge.

Wear pocket chambers for suppiementary personnel monitoring of individual tasks.
Wear rubber gloves,

Tag the following objects and fill out the tag:

door chart

e ———

bed wrist

Place laundry in linen bag and save.
Housekeeping may not enter the room.

Visiting time permitted :

Visitors must remain from patient,

Patient may not leave the room.

Patient may not have visiiors.

Patient may not have pregnant visitors.

Patient may not have visitors under 18 years of age.
Patient must have a private room.

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



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

———— 2
perform a survey to he sure all sources are removed from the patient, to do a physicai 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.
18 Other instructions.
RSO
Name On-duty/Otf-dury Telephone Numbers i
SOURCES INSERTED INITIALS SOURCES REMOVED INITIALS SOURCES STOKED INITIAL




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: i PLANNED HOURS:
AREA SURVEY

NORTH-OUTER WALL

A 415 A 416 A 417

e

o

STAIR WELL
[}
™o

/{_1L>\ )

5 6 6 uats

LOCATION READING LOCATION READING
(mREM/Hr) (mREM/Hr)
1. SIDE OF BED: 5. DOOR~OPEN:
2. 3 FEET FROM PATIENT: CLOSED:
3. ADJACENT WALL (ROOM )3 €. HALL:
4. BATH: 7. WEST WALL A417:
CHECK LIST MPR's OCCUPANCY FACTORS
Warning on door Nurse = 100 mREM/Case AG): PR =3
Warning on Chart Adj. Pt. = 100 mREM/Case | MOSt Others = 1/3 of usual
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:
IN CASE OF EMERGENCY CALL: Joel M. Busse, M.D. Ex. 5541




FINAL SURVEY g

Date: Time: Surveyer:

Survey indicated that no sealed sources remained in patient.
Survey indicated that no significant radiation levels or removable

contanination was present.

A EXPOSURE RATE REMOVABLE CONTAMINATION

T

Room was decontazinated and all radioactive material removed. Date: q

Comments:

CONTROL Mo, § 0 9 ¢



_ = Syncor Iridium 192 wires a.e for use in the treatment of malignant
tumors by interstitial or intracavitary radiotherapy (brachytherapy). Each
flexible, irradiated platinum-iridium wire is encased in an inert ;I:im'num
sheath to filter out the beta component. The wires are available as single
or double-lefohai rpin sources for use with guide gutters or as straight
wires up to 50 cm in length.

EASY TO USE
Syncor Iridium 192 wires come in a range of easily managed

lengths, so there’s no problem with langfing. And, because of their
semi-rigid nature, they are easy to form into almost any desired config-
uration, no matter how iniricate. Syncor wires can be conveniently
sterilized by either autoclave, gas or aqueous solution. ]

[ s |
VERSATILE
Syncor wires are compatible with all currently used interstitial
implant accessories. There's no special equipment to buy, no extra
supplies to stock.

COMPLETE

If you do need accessories, however, Syncor offers the most compre-
hensive selection, specifically for use with Iridium 192 wires, including
deep cavity suturing instruments and surgical quality wire cutting
SCISSOrS.

| e |

SAFE

Each wire is individually packaged in a screw top container

enclosed in a lead shield for your protection. Orders for multiple wires
of the same activity are packaged together.

WASTE-FREE

Syncor Iridium 192 wires are usable throughout their entire active life.
Since the exact length of wire required can be inserted into the plastic
ribbon just prior to treatment, this eliminates the degradation of the
plastic ribbon, so no source material is wasted.

UNIFORM QUALITY

Activity in each wire differs by not more than 2% over its entire length.
Likewise, the difference in activity between any two wires (or pins)
from the same batch is always less than 2%. Radioactive output is
consistently within +10%, —0% of the activity ordered. You don't get
surprises from Syncor — just uniform quality, time after time. And
since each centimeter of wire is calibrated by the European equivalent
of NBS, you can depend on the reliability of calibration.

iridium 182

L

Continuous Wire
2D1100-0.5 mm diam *
2D1000-0.3 mm diam

Double-Leg Hairpin
2D1400*

Double-Leg Hairpin
2D1500*

Single-Leg Hairpin
2D1200*

O

Single Leg Hairpin
2D1300*

QO

*Actual size



B % o
SPECIFICATIONS

Each source is irradiated Pt(75%)-1r(25%) wire in 0.3 or 0.5 mm diameter. The platinum
sheath is 0.1 mm thick.

[ oo ata R R R TR S e i ESRCRE S
- RADIATION
T, =73.83 £0.07 days
HVL=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%) 0484(3.2%) 0612(5.3%)
== BEd
Average gamma énergy =0.35 MeV R-cm?
Specific gamma ray constant (RHM)=4.9 £ 0.2 expressed as | h.mCi
e
CHARACTERISTICS
Total Outer Linear Linear
Length Diameter Activity Activity* Exposure Rate
Product#  (mm) (mm) (mCilem)  (mgRaeg/cm)  (mR/cmat 1 m)
2D1000 140 0.3 1-3 0.6-1.8 0.49-1.47
2D1100 140 0.5 6-10 3660 2.94-490
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 1-3 0.6-1.8 0.49-1.47
2D1500 112 0.5 1-3 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.
*I' constant “Ir=4.9, I' 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.

SUPPLEMENT
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.

pw DISTRIBUTED BY
Syncor Internaticnal Corporation

Masutactured in Frasce by QRS 12847 Arroyo Street
» divisien of CEA Sylmar, CA 91342
For information, call (818) 898-1511
Outside California, call 800-435-0165

p

TSF2I488 Privted in USA  May 1984
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