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NRC FORM 313M U.S. NUCLE AR REGULATORY COMMISSION Approved by OMB
"" '8 #APPLICATION FOR MATERIALS LICENSE - MEDICAL'

10 CFR 35

INSTR UCTIONS - Comp >eteItems a throco Miithis a an initialapplication or an apphcotion for renewalof a license. Use supplementalsheetss
where necessary. Item M must be completed on allapplications and sired. Retain one copy. Submit originaland one copy of entire
application to : Direcer. Office of Nuclear Materials Safety and Safeguards. U S. Nuclear Regulatory Commission. Washington. O.C.
M555. Upon approvalof this application. the applicant willreceive a Materials License. An NRC Materials License is issuedin accord-
ance with the generalrequirements contained in Title 10. Code of federal Regulatwns. Part 30. and the Licensee is subject to Title 10,
Code of federal Regulations. Parts 19. M and 35 and the license fee provision of Title 10. Code of Federal Regulations. Part 170. The
license fee category should be stated in item M and the appropriate fee enciosal.

1.a. NAME AND MAf LING ADDRESS OF APPLICANT (institution, 1.tA STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATERIAL
firm, clinic, physician,etcJ INCLUDE ZIP CODE WILL BE USED (if difkrent from 1.n) INCLUDE ZIP CODE

Ioua !!cthodist !!cdical Contor Sanc an 1.a.
1200 Pleasant Strcot
Dos !!oinen, Iowa 50303

TE LEPHONE NO.: ARE A CODE (515 1_ 2H3 6201

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriate item)
Alexander nrvanian, !!.D. a. O NEW LICENSE

tx 0 AMENDMENT TO LICENSE NO.
c. R N F LI ENSE NO. WWNm

TELEPHONE NO.: AREA CODE ( 515) 221 6450
4. INDIVIDUAL USERS (Name individuals who will use or directly 5.11ADIATION SAFETY OFFICER (RSOI(Name ofperson designated

supervise use of radioactive material. Cortplete Supplements A and 8 as radiation safety officer. If other than irutividualuser, complete resu-
for each individual.) me of training and experience as in Supplement A )

See Supplement 4. Charlen Dicchof, Ph.D.

6.a. RADIOACTIVE MATERIAL FOR. MEDICAL USE
MAXIMUM MARK MAXIMUM

ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: DESIRED LIMITSRADIOACTIVE MATE RIAL DESIRED LIMITS
*

L1STED IN: "x" (In millicuriosi "X" (in millicuries)
IODINE-131 AS IODIDE FOR TREATMENT

10 CFR 31.11 FOR IN VITRO STUDIES x 3 nci OF HYPERTHYROIDISM 100 nCi

' 10 CFR 35.100, SCHEDULE A. GROUP I AS NEEDED PHOSPHORUS.32 AS SOLUBLE PHOSPH ATE.,
**

FOR TREATMENT OF POLYCYTHEMIA X 25 nCi
VERA,LEUKEMI A AND BONE METASTASES*

10 CFR 35.103. SCHEDULE A, GROUP 11 ,; AS NEEDED.

PHOSPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT- x 50 nci2 curics MENT OF MALIGN ANT EFFUSIONS.10 CFR 35.100, SCHEDULE A. GROUP lil ,,

'' M m r+ GOLD-198 AS COLLOID FOR INTRA-
CAVITARY TREATMENT OF MAllGNANT 100 nci,,

10 CFR 35.100, SCHEDULE A, GROUP lV ,4 AS NEEDED E F FUSIONS.. a

IODINE.131 AS IODIDE FOR TREATMENT .500 nC110 CFR 35.100. SCHEDULE A, GROUP V 3 AS NEEDED OF THYRO!D CARCINOMA X

XENON 133 AS GASOR GASIN SALINE FOR
BLOOD FLOW STUDIES AND PULMONARY n 1 curic10 CFR 35.100 SCHEDULE A, GROUP VI .. 9 C"Y103 FUNCTION STUDIES.** *-

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. (Sealedsourcesup rosmCiusedfor
calibration and reference standards are authorized under Section 3S.14(d),10 CFR Part 35, and NEED NO T BE LISTED.)

CHEMICAL MAXIMUM NUMBE R
ELEMENT AND MASS NUMBER AN

pgy3iC L ORM OFE M

153 Gadoliniun Scaled nource 1.5 curic Dual Photon Padioahnorpti-
onotry

169 Ytterbiun DTPA 1 curio Cisternography
235 Uranium (Depicted in Cadmiun-platc< | 205 hy Shielding in Linear

Uranium-235) natal Accolorator

NRC FORM 313M

g 850619
24-02908-01 PDR
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f INFORMATION REQUIRED FOR ITEMS 7 THROUGH 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 , Rev. Date:

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

X Names and Specialties Attached;and Appendix G Rules Fo!! owed;or

x 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

Supplements A & B Attached for Each Individual User;
and X Equivaient Procedures Attached

X Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check Onel

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

x Appendix C Form Attached;or X Equivalent Procedures Attached

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

10. CAllBRATION OF INSTRUMENTS Appendix J Form Attached;or

Appendix D Procedures Followed for Survey
X Equivalent Information AttachedX Instruments; or

(Check One)
A C E W MNNMNEquivalent Procedures Attached;and 19* (Check One)

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

(Check One)
Equivalent Procedures Attached X Equivalent Procedures Attached3

11. FACILITIEG AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES

X Description and Diagram Attached Detailed Information Attached;and

Appendix L r rocedures Followed;or12. PERSONNEL TRAINING PROGRAM e

i

X Description of Training Attached X Equivalent Procedures Attached

13* PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERI AL 21. R ADIOACTIVE GASES (e.g., Xenon - 133)

X Detailed information Attached X Detailed Information Attached

PROCEDURES AND PRECAUTIONS FOR USE OF
PROCEDURES FOR SAFELY OPENING PACKAGES

22. RADIOACTIVE MATERIAL IN ANIMALS14. CONTAINING RADIOACTIVE MATERIALS
| (Check One) NA Detailed Information Attached

Appendix F Procedures Followed;or
23* RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b

+ X Equivalent Procedures Attached x Detailed information Attached'

NRC FORM 313M
% (9-81) Page 2- g g>
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24. PERSONNEL MONITORING DEVICES
TYPE

SUPPLIE R(Check appropriate box) EXCHANGE FREQUENCY

X FI LM Landauer 2 weeks
a.WHOLE

TLDBODY

OTH E R (Specify]

FILM

b. FINGER K TLD Landauer 2 weeks

OTHE R (Specify)
__

FILM

c. WRIST TLD

OTHER (Specify)

d. OTHER (Snecify/

,

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
e. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATE RI AL

N AME OF HOSPITAL h ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR.

Malt.mG ADDRESS
c. WHEN REQUESTING THERAPY PROCEDURES,

ATTACH A COPY OF R ADIATION SAFETY PRECAU.
CIT Y STATE | ZIP CODE TIONS TO BE TAKEN AND LIST AVAILABLE

I RADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE
(This item mus t be completed by applican t) .

The applicant and any of ficial executing this certificate on behalf of the applicant named in item la certify that this application is prepared in
conformity with Title 10 Code of Federal Regulations, Parts 30 and 35,and that allinformation contained herein, including any supplements
attached hereto,is true and correct to the best of our knowledge and belief.

tx APP O YING OFFICIA L (Signature)

a. LICENSE FEE REQUIRED
'

(See Section !70.31,10 CFR 170)
_

}GlennE.PotterYN AME (Type of Print)(
(1) LICENSE FEE CATEGORY: C) TITLE

Renewal Executive Vice President and
A rim 4 ni s tra tor

c. DATE
(2) LICENSE FEE ENCLOSED: s 150.00 paid November 1983 pg,[

NRC FORM 313M (9-81)
Page 3
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PRIVACY ACT STATEMENT

Purwet 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
stahot 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(b) 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 36 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 officials 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. WHETHER 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 not be processed.

5. SYSTEM MANAGER (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.

.

|

|

NRC FORM 313M
(9-81)
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Alexandor Ervanian,!! D.
John II. Green, Jr. , li.D.

Russo11 II. !!ahoney, !!.D.
Edward P. Loeb,!!.D.
Louis L. !!aher, !!.D. -

-'Torranco J. Allen,!!.D.
~ Gordon L. Grado,It.D.
Jeffrey II.17atters, !!.D.

Thomas E. !!urphy, !!.D.
trillian L. !!cGinnis, !!.D.
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SUPPLEMENT TO ITDi 4, NRC-313M'
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RADIATIOtt PR0rECTIO!! OrrICER

' The Radiation Safety Officar is Charlos Dischof, Ph.D. 11RC-31311 Supplomnt A
for Dr. Dischof is attached. Ito has had extensive prior experience as a rad-
iation physicist at the University of-Iowa. Ito uas fornorly on the license
of the University of Iowa.

i

,

s

SUPPLEMENT TO ITDI 5, NRC-313M
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NRC FORM 313M SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION
''

TRAINING AND EXPERIENCE
*

AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR RADI ATION SAFETY OFFICER 2. STATE OR TERRITORY IN
WHICH LICENSED TO

Charles J. Bischof, Ph.D. PRACTICE MEDICINE

3. CERTIFICATION
SPECIALTY BOARD CATEGORY MONTH AND YEAR CERTIFIED

A B C

American Board of Radiology Therapeutic Radiological Physic 4 June 1981

4. TRAINING RECEIVED IN BASIC RADIOlSOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE / SUPERVISED
FIELD OF TRAINING , LOCATION AND DATE(S) OF TRAINING LABORATORY LABORATORY

A B COURSES EXPERIENCE
(Hours) (Hours)
C D

St. Johns University 9/66-6/70 60
a. RADIATION PHYSICS AND Iowa State University 9/70-9/75 240 480

INSTRUMENTATION University of Iowa 9/75-6/77 120

tt RADIATION PROTECTION University of Iowa 9/75-6/77 60

c. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT St. Johns University 9/66-6/70 240
OF RADIOACTIVITY

d. RADIATION BIOLOGY University of Iowa 9/75-6/77 180

e. RADIOPHARMACEUTICAL
CHEMISTRY

S. EXPER|ENCE W|TH RADIATION. (Actualuse of Radioisotopes or Equivalent Experience)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DUR ATION OF EXPERIENCE TYPE OF USE

P-32 15 mci University of Iowa 6/77-7/83 [ntraperitoneal i

[ntravenous Ther ipy
Au-198 .150 mci University of Iowa 6/77-7/83

~

[nterstitial Imp Lants
Cs-137 450 mci University of Iowa 6/77-7/83

'

Enterstitial & Iatra-
cavitary Implaats

Ra-226 150 mci University of Iowa 6/77-6/83 Enterstitial & Intra -
cavitary Impla its

Co-60 6 kCi University of Iowa 6/77-7/83 External Therapy
Xc-133 20 mci University of Iowa 6/77-7/83 -:erebral Blood F Low

NRC FORM 313M Supplement A
(9-81) Page 5
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!!EDICAL ISOTOPES cot 21ITTEE

The title of the !!odical Isotopos Comittoo at this hospital is the Radiation
Safety Comittoo.

The monbors of this Cornittoo are: Alexander Ervanian, !!.D. , is Board
cortified in Pathology and !!uclear !!odicino and has boon licensed by the FIRC
for use of radioisotopos for almost 20 yearn. He is the current Chairman of
the Radiation Safety Connittee.

William McGinnis, !!.D. , is Board cortified in Radiation Therapy.

Stuart Lohr, !!.D., is Board cortified in Diagnostic Radiology.

Chad Willians, It.D. , is Board cortified in Internal Itodicino and has sub-
specialty cortification in Cardiology.

Thomas Ghrist, It.D., in Board certified in Internal flodicino.

Charlos Dischof, Ph.D., is cortified by the Ancrican noard of Radiology in
Therapeutic Radiological Physics, and ho is the current Radiation Safety
Officer.

Lavonne Cox is an Assistant Vice President for the
hospital who is the Administration nonbor of the Radiation Safety conmittoo.

The responsibilitics and duties of the Connittoo and the nocting frequency
of the Connittoo vill be identical to that in Appendi:: D of Regulatory
Guido 10.8

:

'

*

!
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j SUPPLEMENTTOITEM7,NRC-313$'
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TRAIIII!!G A!!D EXPERIE!!CE

Alexander Ervanian,!!.D. has been previously licensed under 14-01908-01
for the Ioua !!cthodist !!cdical Center and is a current user and licensee.

John 11. Green, Jr., !!.D. has boon previously licensed under 14-01908-01

for the Iowa Methodist !!cdical Contor and is a current user and licensco.

Russell II. !!ahoney, It.D. has boon previously licensed under 14-01908-01

for the Iowa !!cthodist Itodical Contor and is a current user and licensee.

Diward F. Loch, It.D. has bocn previously licensed under 14-01908-01 for

the Iowa !!cthodist !!cdical Center and is a current user and licensec.

Thomas E. !!urphy, !t.D. has been previously licensed under 14-01900-01 for

the Iowa !!cthodist !!cdical contor and is a current licensee.

Jef frey 11.17atters, !!.D. has boon previously licensed under 14-01908-01
for the Iowa Itethodist Itedical Center and is a current liconacc.

Louis L. !!aher, !!.D. has boon previously licensed under 14-01900-01 for
the Ioua !!cthodist !!cdical Contor and is a current licensee.

Terrance J. Allen, II.D. has been previously licensed under 14-01903-01 for
the Ioua !!cthodist !!cdical Centor and is a current licensee,

tiilliam L. !!cGinnis, !!.D. has bocn previously licensed under 14-01900-01 for

the Iowa !!cthodist !!cdical Conter and is a current licensee.

Gordon L. Grado, II.D. has boon previo.. sly licensed under 14-01003-01 for

the Iowa !!cthodist !!cdical contor and is a current licensen.

l

SUPPLEMENT TO ITEM 8, SUBITEM A,
NRC-313M

i
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RADIATIOff SAFETY OPPICER

The Radiation Safety Officer is Charica nischof, Ph.n. Trin !Irtc-313f t
Supplement A for training and experience are attached.

SUPPLDIENT TO ITEM 8, SUBIT7'.M B.
NRC-313M

_ _ _
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NRC FORM 313M SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION' " "

TRAINING AND EXPERIENCE*

AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN
WHICH LICENSED TO

Charles J. Bischof, Ph.D. PRACTICE MEDICINE

3. CERTIFICATION
SPECIALTY BOARD CATEGORY MONTH AND YEAR CERTIFIEDA B C

American Board of Radiology Therapeutic Radiological Physic s June 1981

.

4. TRAINING RECEIVED IN BASIC RADIOlSOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE / SUPERVISEDFIELD OF TRAINING LOCATION AND DATE(S)OF TRAINING LABORATORY LABORATORYA B COURSES EXPERIENCE
(Houtsi (Hours)
C D

St. Johns University 9/66-6/70 60
a. RADIATION PHYSICS AND Iowa State University 9/70-9/75 240 480INSTRUMENTATION

University of Iowa 9/75-6/77 120

b. RADIATION PROTECTION University of Iowa 9/75-6/77 60

c. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT St. Johns University 9/66-6/70 240
OF RADIOACTIVITY

d. RADIATION 8tOLOGY University of Iowa 9/75-6/77 180

e. RADIOPHARMACEUTICAL
CHEMISTRY

5. EXPERIENCE WITH RADIATION (Actualitse of Radioisotopes or Equivalent Experience)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
P-32 15 mci University of Iowa 6/77-7/83 Entraperitoneal i

Entravenous Therapy
Au-198 150 mci University of Iowa 6/77-7/83 *

[nterstitial Imp LantsCs-137 450 mci University of Iowa 6/77-7/83 [nterstitial & I,t ra-

cavitary ImplaatsRa-226 150 mci University of Iowa 6/77-6/83 Enterstitial & Intra-
cavitary ImplaatsCo-60 6 kCi University of Iowa 6/77-7/83 sxternal TherapyXc-133 20 mci University of Iowa 6/77-7/83 :crebral Blood F Low

NRC FORM 313M Supplement A
19 81) Page5

._ _ _ _ _ . _ _



APPENDIX C
7'

INSTRUMENTATION *

1. Survey meters

a. Manufacturer's name; The Victoroon Instrunent conpany

Manufacturer's model number! OU
f

Number of instruments available : 2

Minimum range: 01 mR/hr to 0.5
mR/hr

Maximum range: 10 mR/hr to 50
mR/hr

b. Manufacturer *s name : The Victoroon Inntrunent Conpany

Manufacturer's model number: 1^

Number of instruments available : 1

Minimum range : 100 mR/hr to __ 500 mR/hr

Maximum range: 100,000 mR/hr to 500,000
mR/hr

2. Dose calibrator a. b. [

Manufacturer's name : Capintoc, Inc. narl:e Corporation

Manufacturer's model number : CRC-30 l' ark V

Number of instruments available : 1 1 .

3. Instr iments used for diagnostic procedures

Manufacturer's
Type of Instrument Name Model N*-a. Scintillation 17 ell Counter fluclear Chicarro 1135b. Scintillation 17o11 Counter !!icronodic 053547
c. Scintillation 17011 Counter !!icronodic 20059
d. Scintillation 17c11 Counter Pickor fluclear 2804
c. Scintillation Proba Picher fluclear G00321
f. Ganna Cancra Scarlo 000-64306
ti . Ganna Cancra Picher !!uclear 001109
h. Ganna Canora Technicaro 4105
1. Ganna Cancra Technicare 500

4 Other (e.g., liquid scintillation counter, area monitor, velometer) fdArca nonitor, The Victorcon Instrunont Conpany, !!odel #495 ';

!!in. rango - 100 cpn to 500 cpm; !!ax. range - 100,000 cpn to 500,000 cpn f

Victorcon, !!odel #36-751, Xen Alert, Xenon air nonitor
Atomic Products, !!odel #130-500, Xenon delivery nyaton

Y
SUPPLEMENT TO ITEM 9, NRC-313M

10.8 21 i
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Call 8 RATION OF SURVEY INSTRUMENTS

Check appropriate items.

I. Survey instruments will be calibrated at least annually and following repair.

2. Calibration will be performed at two points on each scale used for radiation protection purposes, i.e.. at least up
to 1 R/hr. *

The two points will be approximately 1/3 :nd 2/3 of full scale. A survey instrument may be considered properly
calibrated when the instrument readings are within !!O percent of the calculated or known values for each point
checked. Readings within 120 percent are considered acceptable if a calibration chart, graph, or response factor
is prepared, attached to the instrument, and used to interpret readings to within + 10 percent. Also, when higher

.

scales ase not checked or calibrated, an appropriate precautionary note will he posted on the instrument.

3. Survey ir,struments will be calibrated

a. By the manufacturer

b. At the licensee's facility

(1) Calibration source

Manufacturer's name
Model no. .
Activity in millicuries

or
F.aposure rate at a specified distance
Accuracy

_

Traceability to primary standard

(2) The calibration procedures in Section I of Appendix D will be used
or

(3) The step-by step procedures. including radiation safety procedures are attached.

c. By a consultant or outside firm

(I) Name Radiation Oncology, P.C.

(2) Location 1440 Pleasant Street, Suite 119, Des Moines, IA 50314

(3) Procedures and sources

have been approved by NRC and are on file in License No._

have been approved by an Agreement State;a copy of the Agreement State license, the
procedures, and a description of the morces are attached, and the consultant's report will
contain the information on

the attached " Certificate of Instrument Calibration."
the consultant's reportmg form as attached.

are described m the attachment, and the consultant's report willcontain theinformation on

- the attathed " Certificate of Instrument Calibration."
# the consultant's reporting form as attached.

.

.

10.8-25
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RADIATION ONCOLOGY
PROFESSIONAL CORPORATION

1440 PLEASANT + SUITE 119
DES MOINES, IOWA 50314,

(sis) 2a2 06eo

Lout $ L. MAHER, M.D. CHARLES 1. 815CHOF, Ph D
TERRENCE I. ALLEN, M.D.
wtLLIAM L. McclNNIS, M.D.

SURVEY METER CALIBRATION

1. Record date, manufacturer, model and serial numbers of sur-
vey meter on the calibration form.

2. Check the battertes in the survey meter. Use the " battery
check" mode on the instrument or a voltmeter having an
internal resistance of at least 50,000 ohms / volt.

3. Check the zero position of the survey meter and adjust if
necessary.

4. Mount-the rack for the calibration sources on a movable
cart. Position the survey meter on another cart at the
appropriate distance from the calibration rack (see the
table on the following page). These carts should be set up
inside one of the shielded treatment rooms.

5. Remove the necessary number of Ra-226 sources from the
radium safe using tongs and place them in the lead pig.
Transport the lead pig to the shielded room and place the

in the calibration rack using tongs.sources
6. Check the calibration of the survey meter at two points on

each scale using the appropriate distance and correct source
activity. Calculate the true exposure rate on the basis of
the specific gamma ray constant for radium and the inverse
square law. If the instrument reading differs by more than
10%, attempt to adjust the calibration. If this is not
possible, and the readings are within 20%, prepare a cali-
bration curve and attach it to the instrument. Otherwise
return the instrument to the manufacturer for repair.

7. After calibration replace the sources in the lead pig and
transport them to the radium room for return to the radium
safe.

8. If the survey meter has a check source use it to obtain a
consistency reading and record this reading on the calibra-
tion form.

# I
$g#,>#,

'
, p

.

) N#_______ _

av
,

x"v '

b Y bQ }

Q_ r A/g z.

i '



r-
'

, !

#
|

..

,

. . '

!
i

f = specific gamma ray constant

A = activity of radium sources (mci)

[=distancefromsourcetosurveymeter (cm)

*'= 8.25 R-cm2/mg-hr x 0.90

f = 7.43 R-cm2/mg-hr

* Corrected for 1.0 mm Pt filtration in radium tubes.

Radium Source Activities:

Serial No. Activity

38842 10.21 mgm
38843 10.14 mgm
38869 19.88 mgm

40.23 mgm

Calculated
Activity Distance Exposure Rate

40.23 mg 20 cm 747 mR/h
40.23 mg 30 cm 332 mR/h
40.23 mg 40 cm 187 mR/h
40.23 mg 50 cm 120 mR/h
40.23 mg 60 cm 83.0 mR/h
40.23 mg 70 cm 61.0 mR/h
40.23 mg 95 cm 33.1 mR/h
19.88 mg 95 cm 16.4 mR/h
10.14 mg 95 cm 8.3 mR/h
19.88 mg 200 cm 3.7 mR/h
10.14 mg 200 cm 1.9 mR/h
10.14 mg 500 cm 0.30 mR/h
10.14 mg 700 cm 0.15 mR/h

.,

e
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SURVEY METER CALIBRATION

Instrument:

Manufacturer

Model No.

Serial No.

Battery Check:

Zero Check:

Calibration Data:

Exposure Instrument Exposure Instrument
Rate. Reading Rate Reading

Scale (mR/hr) (mR/hr) (,R/hr) (mR/hr)

Check Source Reading: .

Comments:

Calibrations Source (s):

Nuclide Activity Calibration Accuracy

Calibrated by _ Date

.

. -



CAllBR ATION OF DOSE Call 8RATOR

A. Sources Used for Lineanty Test

(Check as appropriate)

First elution from new Mo 99/Tc 99m generator

or

X Other* tspecify) 200 mci is used since this is larger than any patient dose
and the first elution would saturate the dose ca11Drator

B. Sources Used for instrument Accuracy and Constancy Tests

!

Suggested
Radionuclide ' Activity (mCe) Activity (mci) Accuracy

Co-57 35

Ba 133 0.1 0.5 0.265 +/- 5%

Cs-l 37 0.1 0.2 1_0 _ /- 5%+

Ra 226 l2

C. The procedures desenbed in Section 2 of Appendix D will be used for calibration of the dose calibrator

or

X . . Equivalent procedures are attached.

'For licensees who are not authorized ror Mu 99/Tc 99m senerators. scemer must he equivelent to the highest activity used.

i
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C. Procedures described in Section 2 of Appendix D will be followed ex-
cept for the linearity test. The linearity test will be performed
using the Calicheck Linearity Test Kit manufactured by:

Calcorp, Inc.
P.O.. Box 25589
Cleveland, OH 44125

This kit contains seven attenuators designed to simulate the decay of
Tc-99m at approximately 0, 6, 12, 20, 30, 40, and 50 hours. The actual
attenuation factors have been measured using a sample of Tc-99m. These
measurements were made in conjunction with a linearity test performed
according to the procedure in Section 2 of Appendix D. The readings
obtained are listed below.

Attenuation
Attenuator Reading Factor

Black only 346 mci 1.00
Black with red 200 mci 1.73
Black with orange 110.1 mci 3.14
Black with yellow 31.7 mci 10.9
Black with green 10.2 mci 33.9
Black with blue 3.10 mci 112.
Black with purple 1.17 mci 296.

The actual linearity test is then performed as follows:

1. Prepare a sample of Tc-99m having an activity of at least 200 mC1.

2. Place this sample in a vial inside the black holder provided with
the linearity test kit. Place the black holder in the dose cali-
brator. Measure and record the activity.

3. Place the sample and the black holder inside the red attenuator.
Place the entire assembly in the dose calibrator. Measure and
record the activity.

4. Repeat step 3 for the orange, yellow, green, blue, and purple
attenuators.

5. Multiply the measured activity readings by the correction factors
listed below.

Black only - 1.00 Black with green - 33.9t

Black with red - 1.73 Black with blue - 112.
Black with orange - 3.14 Black with purple - 296.
Black with yellow - 10.9

6. Compare the corrected activity readings. All readings should be
within +/- 57. of the first reading. Present to the physicist for
his review.
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" ~ f Key to Details of Ibt Laboratory.

'
1 Iong-tenn waste storage space. Walls lined with 12" concrete block.0

Doors are metal with lead lining.

2. Area radiation monitor Victoreen Ibdel ll495, Serial //237.

3. Chromatography quantitative strip analyzer: Atanic Products Corp.
- Ibdel #149-200.

/
4. chromatography center

,

I'

5. Work station for preparing Sulfur Colloid and short-term storage of
radiopharmaceutical vials. Entire area is lead brick shielded and
front is shielded with heavy leaded glass shield.

6. bblybdenta generator in lead shield

7. emergency eyewash center

8. : telephone & intercan
| . >

9. ~ Imad shielded work station for preparation and withdrawal of radio-
'

pharmaceuticals. Front is shielded with heavy lead plate and heavyleaded glass.

10. Capintec dose calibrator

11, well for dose calibrator

12. Icad lined refrigerator

13. Two portable radiation nonitors Victorcen !bdel //IA, Lionel Electronics
Labs Fbdel #6b.

14. lead lined box for storage of sheet sources, phantans, etc.

15. Area where radioactive materials are received and surface measurmentsperfonned.
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Person!!EL TRAINING PROGRA!!

All of the technologists working in the Nuclear !!adicino diagnostic section
have boon professionally trained and during a period of indoctrination
beforo starting their duties have boon observed to be conpotent in radiation
safety natters. I have verified that they are cognisant of and are aware of
the safoty features outlined in Appendix 1 of the United Staten !!uclear
Roqulatory Commission Office of Nuclear Rogttlatory Roccarch Draft Guido of
January 1984. Ilowever, at the curront tino thoro in no fornal continuing
education progran in radiation safoty. Beginning with this application, tic
vill instituto an annual training progran for our nuclear !!cdicino technolo-
gists incorporating all of the natorial in the outlino of Appendix 1. It
is anticipated that this can all be accomplished in about 5 hours of lecturo
in our current trained personnol. This will be conducted in five separato
ono-hour loctures during our rogular Tuonday noctings. A record of this
activity will be naintained.

Our Nuclear !!cdicino personnol will also be kept inforned of all changes in
regulations or uhonover our licenso changos.

At the curront tino wo do not have any clerical personnel who work in and
around radiation sourcos. No do not have any nursing personnel that work
around radiation sourecs. Instructions to nursing personnel taking care of
thorapy patients aro listed in the Supplenont lator in this application.
!!oucohooping personnel are in the truclear !!cdicino area at dio end of the
day during cicanup. All houcokooping personnel are instructed not to touch
or handlo any of the containors that contain disposed natorials tihich nay be
radioactivo. Those containcro are all proporly labelled, and wo have
verified that they do not touch any of thoso itens. All disponal of such
natorials is handlod by our nuc1 car !!adicino technologists. trousehooping
personnel aro involved only in cicanliness of the floors. They are not
presont in the area during vorhing hours uhon radioactivo natorials are in
uso. IIousehooping supervisorn are faniliar uith thone safety requironents.
Furthernoro, noot of tho hounokooping personnel are of lens than averago
intelligenco and it would be impossible for un to givo instructions as
indicated in Appendix 1 of the proposed regulatory guido.

Security personnel are only involved in delivery of radioactivo pachagen
to the nuclear !!cdicino area as indicated in supplenont 13. They are avaro
of simplo radiation safety requirononts but have not roccived any instructions
as suggestod in Appendix 1. If the corninnion insists that this bo perforned,,

tio will, of courso, conform to this requironent and givo than instructions
no suggestod in Appendix 1.

All of our personnel are atiaro of our licanso and its requironents in ro-
gard to radiation safety, and all of our pornonnel are thoroughly familiar
with the areas uhoro radioactivo natorials are unod and.storod. By training,
they are all faniliar stith tho hasards anacciatod with radioactivo natorials
as indicated previously. They are all complotoly cognisant of standard
radiological safoty procoduros appropriato to their dution. Our personnel
aro familiar tiith tho appropriato !!RC regulations, and in futuro refresher
coursos they vill bo hopt abroast of thono requlntions. All radiation,

hasards and unsafo conditionn aro reported to the radiation Safoty Officer'

as requirod. Radiation onorgoncion are reported to the Padiation Safety
Officar and to the Director of !!uclear l'odicino, our personnel are constantly

\
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Personnel Training Progran - 2
;

and regularly informed of their radiation c:cposures and. bioassay results which;

are performed on a regular basis. The licenso is located in the' office of the
Director, and the personnel all have access to that. They have access to the !

completo regulations which are also kept in the Director's offico, and porti-
| nont safety regulations are posted in the patient exanining room.
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IOWA lETHODIST IEDICAL CEtTIER

'

c NUCEAR MEDICIIEO
PROCEDURE m R MAKING RADIATION SURVEYS

-

OF TIE NUCEAR MEDICIIE WORK AREAS

A. . Imaging rooms A, B, C, & D, Waste Store Room, Reception Area, E:: amination
. Room, and Hot Lab.

f -1. Radiation surveys to determine exposure rates of these areas in the
Nuclear Medicine Department shall be donc not less than once per

> >

normal wrking day.
2. Monitoring of these areas shall be done with the radiation survey

meter that is sufficiently sensitive to detect 0.1 mR per hour.
3. 'Ihe results of these surveys will be recorded in the area nonitor

. Iog Book and will include the following: location, date, exposure'

reading in mR per hour, and initials of the person conducting the
1 survey. ! !

4T Areas which show exposure rates two times background or nore nust be
noted in the log along with a description of the corrective action
taken to reduce the exposure rates to the appropriate level. No
area or object can be returned to norun1 service until a repeat
survey is below two times background.

; ,

B.
1. Radiation surveys using the Wipe Test will be done not less than once

' per week.

O 2. 'Ihe wipe disc are conmercially obtained and are used according to
the following instructions: hold paper by the printed end close to
the tape dispenser. Hold the tape with the other hand, depositing
the circle to printed circle. Do not touch the circle with your

( fingers. To perform the Wipe Test, hold tho' disc by the printed end,
and firmly wipe an area about six inch square. Tear along dotted line,
and fold the cloth circle to the inside. Position the folded disc in,

'

p a large test tube and push to the bottom of the tube with a wooden
i ; stick.
'

3. Count each wipe disc for five minutes on the autogarmn counter. Use
the 125 iodine baseline with the window at 1000 and record this counti'

in the log Book.
4. Take a five minute background count at the same settings and also record

in the Ing Book.
5. 'Ihis procedure is followed for work areas as described in A above..
6. If any work area shows count values of two times background or higher,

corrective action nust be taken inmediately and a description of this1

action recorded in the Iog Book, No area or object can be returned
to normal service until a repeat wipe test is below two times background.
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IOUA !!ETIlODIST !!EDICAL CEllTER
11UCLEAR 11EDICI!!E

ACCEPTABLE EXPOSURE RATES (mR/hr)

AREA! RATE

At top of lead wall 2.0-0.0
Radioimaging preparation 0.2-2.2
Quality assurance 0.2-1.0 |

Itot Lab wasto container (surface) 0.3-0.5 l

llot Lab waste container (la motor) 0.1-0.25
-Storage room - right door 0.2-0.5

,

Storage room - left door 0.2-0.5 !

Exam room - phlebotomy chair 0.15-0.4
Exam room - wasto container (surfaco) 0.15-0.5
Roon A 0.15-0.5
Room B 0.15-0.4 ,

Room C 0.15-0.4
11asto container, Room C (surfaco) 0.15-0.5
Rocoption area (background) 0.05-0.15
Roon D 0.15-0.5
liasto storago, Room A 0.3-0.5
11asto storage, Room D 0.3-0.5*

.
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PROCEDU' E MANUALA

RADIOCIIEMICAL PURITY OF 99mTc
RADI0 IMAGING AGENTS USING

| INSTANT TIIIN LAYER CHROMATOCRAPilY (ITLC),

..

I. INTRODUCTION
.

This is a convenient screening procedure to determine
relative radiochemical labelling of ficiency in 99mTcch-
notium radioimaging agents. The entire procedure may
be run in about 30 minutes.

.

II. DESCRIPTTON (Gelman commercial IT!.C-SG)

| Instant Thin Layer Chromatography (ITLC) is a ready- .

!to-use medium. The ITLC sheet.of glass microffber is
'

| ' impregnated with silica ' gel by dipping the glass fiber '

into a freshly prepared supersaturated solution of<

'

potassium silicate in ammonium chloride. The solution-

gets in a short time and the ammonia is removed by a dis-
tilled unter chromatographic step or by heating in an
oven at 400"C. for 60 minutes. The resultant medium is
slightly acidic (pil 5.0 monosilicic acid layer). The
silica act impregnated sheets are extremely sensitive
and give excellent resolution of nonopolar compounds.
The sensitivity is a result, in part, of the small amoun't.

of adsorbent impregnated into the glass t'Iber.,

III. PRIMCIPLES OF PROCEDITRE

Instant Thin Layer Chromatography with Silica Gel
(ITLC-SG) is used to identify radiochemical impuritics
resulting from physical, chemical and radiation decompo-
sition of radioimaging agents.

The application of as little activity as 0.00luci (2,200dpm)
to TTLC-SG and the choice of the proper solvent allows for

( chromotographic separation.
.

| Hy definition a chromatographic separation is a Mobile
1 Phase possing over a Stationary Phase thereby transporting

different substances with different velocities in the '

' direction of flow.

The Stationary Phase is the adsorbent'such as silica gol.
This is impregnated into a support, glann mylar or glass
micrnfiber. The thickness of this adsorbent is 250 microns.,

!

I

i

|

|
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Instant Thin Layer Chromatography - 2
i

PRINCIPLES OF PROCEDURE (con't.)l
1

I The Mobile Phase is a developing solvent. A sample of
.

*

compound'is spotted onto the glass microffber with silica'*

gel, the spot is allowed to dry and is then placed in a
chromatographic chamber containing a developing solvent.
As the solvent rises through microffber medium by adsorp-

.

tion and capillary action, it tends to resolve or separate
the components of the sample.

Electrostatic forces of the Stationary Phase net to
retard the components in the sample as the Mobile phase
rises. This and the fact that the components have differ-

.

solubilities in the Mobile Phase cause the individualent

components to move at different rates below the Solvent
Front. Substances being separated constantly move back
and forth and equilibrate between the Stationary and Mobile
Phases. This determines the rate of travel up the sheet..

Af t er the ITLC is developed, the distance the compounds
migrated is measured. The migration of individual com-
pounds in a sample may be determined by photographing the

! developed ITLC-SG sheet with a scintillation camera.
The sheets should be allowed to dry after developing has
ended. Place the sheets between two unexposed, developed
pieces of radiographic film (8" x 10"). Place this
arrangement on or near the surface of a low energy colli-
motor attached to the scintillation camera. Record 20-50K

{
counts at a predetermined CRT intensity from camera chart
or past experience. Develope this image which will shou

i the distribution or movement of the radioimaging agent
<

components during the chromatographic procedure.
I

IV. GEf1ERAL MET 110Dt

; A. Sample Application
1. Spot a small volume, usually 2-20ul, with a Ice

tuberculin syringe with a 25g needle onto.a strip
of glass'microfiber (ITLC-SC sheet) that has been,

'

cut into two pieces lengthwise. ITLC-SG is highlypurified. Even fingerprints may interfere.with
, separation, llandle only above the top punched hole.
$ Always apply sample at bottom port of strip.;

2. Use fine tip marking pen on edge of strip to mark
spot level.

3. Let spot dry 5-10 minutes.

\

-
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Instant Thin Layer Chromatography - 3

CENERAI. MET 110D (con't.)
~

B. Migration.

l. pour approximately 100 ml. of Acetone into..

chamber base. Ecuilibrate 3 minutes.
~

2. Af ter spots are dry introduce strin to the chamber
,

using magnetic clip to hold the strip upright.
The level of the spot should be well above the

solvent (Acetone) surface. (Do not place the
snotted area directly into the solvent.)

3. When in position do not move the chanber.
4. Allow migration to continue 5-10 minutes, then

remove the strip. Let IT1,C-SG dry thoroughly
(5-8 minutes at room temperature).

C. Assay Methods '

l. The spots produced by the chromatographed
material may be located immediately by placing;

the dried strips between two sheets of unexposed,
developed radiographic film. This allows the

strips to be imaged by a scintflintton camern by
taping the film directly to a low energy collimator.
Besides acting as a holding device, the " film sand-
wich" also prevents contamination of the collimator.
The camera should be peaked for 99mTc using the
140 kev photon with 207. window and follow camera
chart for other settings. Develop the exposure.
identify and staple in tog book.

D. Interpretation

The migration of individual compounds in a sample may
be determined by Rf values. The Rf is the relative
nosition an individual comnound moves in relation to
the distance the Solvent Front (Sf) moves. These dis-
tances are calculated by measuring the distance from
the origin to the center of the particular spot and
dividing this by the distance from the origin to the
solvent Front.

,

Rf = Distance from origin to snot center X 100
Distance from origin to Solvent Front -

111th this system pertechnetate (99mTc) moves with an
R f of 1.0. Colloids, chelates and reduced 99mTc remain
at the origin. The system does not differentiate
between these components but does allow recognition
of inconsistencies from day to day in the proportion
of 99mTc 04 to these components. The imaging system

P
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Instant Thin Layer Chromatography - 4

CENERAL METilOD (con't.)

is capable of resolving two spots at a minimum-
,

separation of about 1.5 cm and can detect as little,

as 2% of total activity on a chromatographed strip.
Visual estimations of spot radioactivity can be made ,

to within 10%. Any radioactive contaminants in sulfur
colloid, macroaggregates, human serum albumin and
chelating agents are immediately evident.

R EFER ENCES

*
1. Procedure Manual Technical Bulletin 32 (February, 1975)

,

2.- Celman Instrument Company'
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NUCEAR MEDICDE PATIENT DOSE POLICIES'

O cerom uot tab to taJectioa ^res).

1. Calculate radioactivity and volume needed for patient dose. Withdraw
from vial with properly shielded syringe. For children use posted
chart (dose based on weight).

-|| 2. Re-check radioactive dose with calibrator.

3. Iog dose in Inventory Book if necessary. Patient, date, quantity
(pCi or nci), volume used (ml), and volume remaining in vial.

4. Return vial to proper storage (refrigerator or color coded boxes).
If stora8e box please close lid.

5. ' label syringe with contents and annunt of radioaulvity, i

6. After use renove or destroy needle and dispose of with syringe, in
proper radioactive garbage storage container. Retum syringe shield
to Hot Lab area.

7. Ing all patient doses in In-Vivo (Imaging) NRC Record Book. This
includes identification nteber, date, patient nane, type of innge
or study, amount of radioactivity administered, radionuclide, and
chemical form. The technologist that injects the radioagent is !

O reSPonsibic for entry of this data.

8. Use proper lead shielding when transporting doses from the hot lab.i
A syringe shield is a ndninun anount when delivering doses. Utilize

g a container which shields 360 degrees. '

jf 4 dfi
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Iowa Methodist r dical Centere

Nuclear Medicine

~

EMERGENCY PROCEDURES.

..

IMMEDIATE PROCEDURES
.

I. REMOVE ANY INJURED PERSON (S) FROM ROOM AND PLACE IN AN UNCONTAMINATED
AREA CLOSE BY.

2 LOCALIZE AND CONTAIN CONTAMINATION. CllECK FOR CONTAMINATION WITH HAND-
FOOT MONITOR. IF CONTAMINATED, STAY IN ONE AREA UNTIL llELP ARRIVES. !

> t

3'. IMMEDIATELY NOTIFY Tile PROPER AUTIIORITIES:

A .. DR. A. ERVANIAN,llEAD OF NUCLEAR MEDICINE.
P110NE: IMMC 6853

110ME 223-6764

QR,

STEPilEN A. KUllN, SUPERVISOR NUCLEAR MEDICINE. !

Pil0NE: IMMC 6458
110ME 961-6417

OR
1

Charles nischof, Ph.D.
Radiation Safety Officer
Phone: I!ric SGG4

!!ono 223-9060

.
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Nuclear Medicine Policies and Procedures
Incoming Radionuclide Shipments '

t A. All shipnumts and packages that contain radioactive unterials will $e
delivered to the Nuclear Medicine Laboratory inmediately after receipt
at IM4C. During weekdays (Fbnday-Friday) between 8:00 a.m. and 4:30 p.m.
the receiving dock will sign for delivery and notify or bring shipments
to Nuclear Medicine. After 4:30 p.m. and all day Saturday and Sunday
shipments should be delivered and signed for only by the switchboard
(information desk) operator (s) on N-1. All conpanies nuking deliveries
of radioactive unterials have been requested to follow this procedure.

!

After receiving a package the switchboard operator will notify a Security
Officer. The Security Officer will deliver the package to Room A-37 and
relock the door.

B. In the event that a radioactive shipment or package is observed to be
dannged and/or possibly leaking its contents, notify one of the following:

Stephen A. Kuhn, Nuclear Medicine Supervisor, 6458 or 961-6417-

Dr. Ervanian, 6853 or 223-6764
Q Dr. Charles Bischof, 6860 or 223-9068

or
Page Nuclear Medicine Technologist on call, 245-1829

If leakage is confirmed notify the carrier and the regional IRC office
inmediately. The NRC regional office address and phone nunber are on
the Notice To Employees Chart found in the Exam Room (A-46).

'
C. All radioactive shipments will be nonitored externally and opened in

the Ibt Lab. bbnitoring is carried out to detect leakage of radioactivity
outside of lead shielding. The survey data (MR/hr) will be recorded and
if the value is unusually high the shipnent will be opened with special
caution including disposable gloves. A list of expected exposure rates

| can be found on the next page. '

D. After shipments have been opened check all contiainers for proper contents,
amount of radioactivity, volume and expiration date.

E. bbnitor the packing material and packages' for contamination before discard-
ing. If contaminated, treat as radioactive waste. If not, obliterate,

| radiation labels before discarding in regular trash.

F. Conplete inventory sheet and affix copy of product data label. Put this
. sheet in inventory disposition book located in Ibt Lab.
L

,

e.
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Nuclear Medicine Policies and Procedures
Incondng Radionuclide Shipments - 2

G. Date all containers with date received and store properly in lead-lined
refrigerator or at room tenperature behind lead brick wall.

'
H. Couplete the inventory record for that order.

I

I. Couplete and file a " Radioactive Shipnent Receipt Report" form.

J. Conplete and file a " Receipt of Goods" form.
y 1 - ''/ $e(, ,,
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Ex'pected C-M Readings for Radionuclide Shipments

Packages Monitored at all Surfaces Prior to Opening
.

ISD
Average Range

Radionuclide Amount Company mR/hr. mR /h r.
t

51 Chromium 250 uCi Mallinckrodt 3.0 ----

67 Gallium 9 mci NEN 2.77 1.5-5.9
67 Gallium 18 mci Mallinckrodt 13.9 6.9-27.9
131-1 Capsules 250 uCi Mallinckrodt 3.1 0.9-4.9
99Mo-99mTc. 500 mci Mallinckrodt 22.7 11.9-33.4
75 Selenium 1 mci Mallinckrodt 2.5 2.0-6.6
133 Xenon Cas 100 MCI NEN 0.4 0.2-0.88
201 Thallium 1. 6-3.3 mci NEN 0.65 0.2-2.3,

169 Ytterbium 2 mci 3-M 0.90 '0.40-1.7
i

99Fb - 99nfre 4140 nci Union Carbide 19 14-24
67 Galliun 24 nCi NEN 11 4.6-17.6
67 Galliun 30 nCi NEN 13 9-17
131-1 Capsule 5 nci Mallinckrodt 20 17-23

,.b
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IOWA METHODIST MEDICAL CENTER
NUCLEAR MEDICINE LABORATORYs,

RADIOACTIVE SHIPMENT RECEIPT REPORT

l. P.O. # SURVEY DATE TIME

2. SURVEYOR:

3 ', CONDITION OF PACKAGE:

9

O.K. PUNCTURED STAINS WET

CRUSHED OTHER

4. RADIATION UNITS OF LABEL- UNITS (mR/hr)

5. MEASURED RADIATION LEVELS: a. Package surface mR/hr
nuc M

b. 3' from surface mR/h r.
'

6. DO PACKING SLIP AND VIAL CONTENTS AGREE?

L a. Radionuclide_ yes no difference

b. Amount yes no difference

c. Chem. Form yes no difference

7. WIPE RESULTS FROM: a. Outer CPM = DPM
eff = ( )

b. Final source container CPM = DPM
eff = { )

8.
SURVEY RESULTS OF PACKING MATERIAL AND CARTONS mR/hr, CPM.

above Bkg.

9. IF PACKAGE WAS SHIPPED WITH DRY ICE, WAS DRY ICE PRESENT IN PACKAGE AT

TIME OF RECEPIT? YES NO N/A
-

10. DISPOSITION OF PACKAGE AFTER INSPECTION:

y 11. IF NRC/ CARRIER NOTIFICATION REQUIRED, GIVE TIME, DATE, PERSONS

NOTIFIED.

XR 69 2/78 n/a
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Iowa Methodist Medical Center

Nuclear Medicine

Ordering and Purchasing Policies for Nuclear Medicine Materials and Supplies:
.

.

REVIEWED BY:

;

.

DATE:
.

NOTATION OF ALTERATIONS:

"

x ,
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Iowa Methodist Medical Center

Nuclear Medicine

~

Ordering and Purchasing Policies for Nuclear Medicine Materials and Supplies:*

..

1. To order and purchase materials and supplies a Request To Purchase
form must be completed. NOTE: Materials and supplies that are on .

" standing" orders will be received periodically according to instruc-
tions to supplief regarding time interval etc. (See section 5). The;
following data is required to properly complete a Request To Purchase
form: Date, Date wanted, Catalogue number, Quantity, Complete specifi-

- cation (description) of article, Departncnt Heads . estimated. cost per
item, Budget account number to be charged, Company or supplier, Nuclear
Regulatory Commission license number if item is a radienuclide product,
signature of person requesting purchase and signature of Department;
Head. Dr. A. Ervanian, Dr. J. Green or Mr. L. Claycomb may initial '

Request as " Department Head". In t'hc event that all of these peopic
are absent the Request must be initialed by someone in Administration;
usually Mr. Donald Courtright.

2. Film and film processing chemicals (developer and fixer replenisher)
are on a " Demand standing order". To request delivery telephone Litton
Medical (288-3656), state item wanted, quantity, and date wanted.

.

3. All Request To Purchase must be documented in Nucicar Medicine ordering
and purchasing log book. Information needed includes: date, company or
supplier, item ordered, date wanted, number of request to purchase form,
and amount ordered. Subsequently, when supplies are received the receiving
date is entered to complete the log.

4. All completed Request To Purchase forms should be hand delivered to our
purchasing agent, Mr. Robert Noriem or placed on his desk in a conspic-
uous arca.,

S. Use the following guide to determine delivery information:

COMPANY OR SUPPLIER DELIVERY

Mallinckrodt Nucicar Most orders placed by phone
before 11:00A.M. will be re-
ceived the next day in the

A.M.

E. R. Squibb & Sons Most orders placed by phone
before 11:00 A.M. will be
delivered in 48 hours.

Diagnostic Isotopes Inc. Most orders placed by phone
before 11:00 A.M. will be
received at some time during
the following day, usually in
the P.M. Orders placed after
11:00 A.M. on Friday usually
cannot be received until the. ,'
following Tuesday.
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Iowa Methodist Medical Center

Nuclear Medicine
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**
CONTANY OR SUPPLIER DELIVERY

Medi-Physics, Inc.
-

Rush orders placed by phone .

before 11:00 A.M. will arrive
the following day. Casual orders
take about 48 hours.

3-M Company Most orders placed by phone
before 11:00 A.M. will arrive
within 48 hours.

'
Scientific Products Most orders arrive,within !,

72 hours.

New England Nucicar Most orders arrive within
2 - 4 days.

Amersham-Searle Most orders arrive 48 - 72 hours.

H.'B. Leiserowitz Co. Most orders arrive in 24 hours.

Litton Medical Most orders arrive in 24 hours.

Millipore Corporation Most orders arrive in 48 hours.

Curtis.Nucicar Most orders arrive in 3 - 4 days.

Clinical Assays Most orders arrive in 3 days.
.

Roche Most orders arrive'in 3 - 5 days.

Pharmacia Most orders arrive 2 - 4 days.

Nucicar Medical Systems Most orders arrive 1 - 2 days.

6. The following is a list of "SIANDING ORDERS":

COMPANY PRODUCT SIIIPPIEG INTERVAL
*

Curtis Nuclear Digoxin 1 Kit /10 days
iClinical Assays, Inc. RIA-T4 500 tubes /3 weeks

Beckman Inst. RIA-TS!! 4 kits /4 weeks,

Roche CEA Kits 1 kit /2 weeks.

Mallinckrodt Nucicar 99 Mo - 99 MTC Gen. I each week
131 I Capsules 10 (50 uCL) every other

week - on Monday..

(Litton tiedical Demand Film, Film Chemicals Phene as needed.

- - - . _
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! 7. If an expected shipment is overdue double check all laboratory storage'

areas and the receiving dock. If the shipment is still not found ask*

Mr. Robert Neriem, of the Purchasing Department, to inquire, lie will
usually call the supplier and report back in a short time.

,

8. All shipments of radioactivity (except in-vitro test kits) must be
taken to the llot Lab. immediately after receipt. They will then be

| monitored with @-M survey instrument. All surfaces of the container
are surveyed before opening. The range of exposure rate (MR/hr) is then

! documented in Radionuclide Receiving Log Book. If the range is usual
for that product, amount and company the container may be opened. If
survey data indicates Icakage caution should be used during opening
including the use of disposable gloves and absorbant pads.

9. Most deliveries of supplies include a packaging list and or invoice.
These papers are used by the Accounting Department and by the Clinical
Laboratory office Supervisor in confirming receipt of ordered materials.
Therefore, all packaging lists and invoices should be processed promptly.

.

Processing includes: signature or initial of Nuclear Medicine Supervisor,
date received and any special notation that may be indicated regarding
condition of product when opened.

!

$ 10. If product and all contents of shipment conform to ordering specifica-
5

tions, the packaging list and/or invoice should be hand delivered to
the Clinical Laboratory Office supervisor so payment of charges will
be initiated. Many Companies and suppliers charge a " Carrying Fee" or
give a percentage discount based on the length of time from deliveryj to payment of charges, so the cost per item ordered can be affected
by proper and prompt handling of these forms.

| 11. If information is needed about past orders check Nuclear Medicine *

Purchasing Log or Purchase Order file in Clinical Laboratory Office,;

i

i 12. Rush orders cost more for transportation. Try to avoid Rush Orders.
!

.
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IOWA METHODIST YEDICAL CENTER

EMPLOYEE JOB DESCRIPTION

*

Karen Stuyvesant I,,

Title: Nuclear Medicine Technologist Department: Nuclear Medicine Lab.

.

Approved by: Department Head Administration: '

Date Effective: 12-19-77 Date Revised:

Primary Function and Relation ,to Total Organization:
To operate radiation detection equipment such as scintillation cameras, well
type counters, and scintillation probes. To prepare and administer radio-
active imaging agents to patients. To produce scintiphotos and radioisotope
assays which measure concentrations of drugs, hormones, and body products.
To obtain information for u:.e by physicians in diagnosing patient illness.

Reports To:
Nuclear Medicine Supervisor and/or Chief of Nuclear Medicine.

Supervises:
None

Duties and Responsibilities:
(1) To operate scintillation detection equipment. (2) To prepare and administer
radiomaging agents to patients. (3) To observe strict precautions in handling -

radioactive substances to safeguard against any unnecessary radiation expos-
ure. This means using shielding, time and distance. (4) Explain nature of
tests to patient to relieve anxieties and to obtain cooperation during testing.
The performance ofin vivo imaging procedures includes recording all neces-
sary information in the Nuclear Regulatory Commission Log Book and the use
of proper anatomical markings on all films. (5) Assist patient in assuming the
required anatomical position for studies. (6) To perform in vivo non-imaging
tests such as blood volumes, red cell survivals, and Schillings test. To per- -

form in vitro radioimmunoassays. Performance of these tests include the calcu-
lation of the test result, using electronic calculator or nomogram, following

.

specified statistical procedures; posting results to appropriate forms; posting
results to physicians for interpretations; and assaying and recording reference
standards tested with patient specimens. (7) To assist in performing test under
investigation by the Nuclear Medicine Laboratory. (8) This includes the use
of matched specimens and reference control material. Also, the calculation of
matched specimens and reference control material. Also, the calculation of statis-,

tics to indicate performance and to make reports about the investigation. (8) To

.

.

__
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i keep records of tests, test results, use and deposition of radionuclides and :

quality assurance procedures. (9) To be responsible for the general good |
, housekeeping of the Nuclear Medicine Laboratory. (10) To clean and maintain,

*

Kodak film processor according to scheduled services. (II) To perform all,

duties and responsibilities in such a manner as to insure the most efficient
and accurate in vivo and in vitro Nuclear Medicine service possible to the

,

clinicians and patients of Iowa Methodist Medical Center.

Personal Specifications: -

Experience: One year employment in Department of Radiology as Staff Technolo-
gist in charge of Nuclear Medicine service and radiation therapy. Two and
a half years employment in department of Nuclear Medicine as Staff Technolo-
gist.

Education: High School graduation. Graduate of School of Radiologic Technology.
'

Graduate of Nuclear Medicine Technology Training Program. Registration by
American Registry of Radiologic Technologists (ARRT) in the field of X-Ray
Technology and Nuclear Medicine Technology.

Mental Demands: Must be able to react well to constant verbal stimuli. Must
be able to psychologically cope with doctors, patients, nurses, students and
co-workers .

Physical Demands: The work is light except for occasional patient anatomical
positioning for studies. There is considerable standing and frequent reaching.
Near visual acuity and depth perception are required for handling and adminis-
tering radioactive agents. Much talking and hearing are required to instruct,

patients and to explain procedures to be performed. Radiation dosemeters are
worn on body and hands to measure accumulative radiological exposure. The
use of gloves, tongs, and lead shielding are required when preparing radio-
nuclide doses. '

Working Conditions: The Nuclear Medicine Laboratory is located in a modern
building designed for Nuclear Medicine studies, it has excellent ventilation
and adequate lighting. -

.
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NUCLEAR MEDICINE LABORATORY PROCEDURE FOR RADIATION MONITORING.

..

1. Nuclear Regulatory Commission licensure of the Nuclear Medicine Laboratory ,

stipulates that the facility will be routinely monitored (surveyed) for
radiation contamination. A Nuclear Medicine Area Monitoring log book is
kept to document these surveys.

2."Mbnitor" comes from a Latin verb that means "to warn". In health physics
to monitor means "to test for intensity of radiations" in order to warn
people of contamination and possible undesirable levels of radiation!
exposure. !

!

3. The Nuclear Medicine Laboratory has a Geiger-Mueller monitor instrument
which is usually used for area monitors. If an area needs conitoring and
the G-M instrument is not operabic use the portabic ion chamber (cutie
pie) that is kept in Radiology. This cutie pie. instrument is jointly
owned by Nuclear Medicine and Radiology.

4. Follow these general suggestions to do a proper monitoring inspection:

a. Turn the G-M on and allow about 5 seconds to come to full power,
b. Inspect the G-M for mechanical defects such as broken tube, loose-

knob or frayed cable.
c. Before starting your survey check the level of radiation in the back-

ground.
d. With the instrument turned to the X1, or most sensitive scale, the

needle will fluctuate visible due to background radiation. You need
to know your G-M response to background radiation so that you will
be able to. interpret your later survey readings. Observe the dial
long enough to find the maximum fluctuation and the apparent average
reading because the intensity of background varies. Background should
not exceed 300 cpm. If it does exceed 300 cpm you should check for the
presence of a radiation source nearby and/or contamination on the probe.

e. Make sure that the G-M responds properly to a knnwn source of radiation.
As the probe is brought near a test source, the dial reading should

,

increase. From this check procedure you can also observe that the ;G-M
has a time log in its response. The M'aximum reading is not given |
instantaneously. It will take a few seconds for the needle to reach .

its greatest deflection. If the probe is moved too fast over the sur-
' face that is surveyed, it could miss some snots of contamination. Also
noutthe length of time necessary for the needle to return to its normal
background position after the source is removed. '

f. Hold the probe as close as possible to all surfaces to be monitored
; without actually touching it. The correct distance is about one inch.

~

; When the nredte reaches its maximum reading. you can read the enm
' directly off the dial and multiply by the scale you are operating on
| (x1, x10 or x100).
I
'

.

.
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Iowa Methorlist Medical Center

Nuclear Medicine

NUCLEAR MEDICINE LABORATORY PROCEDURE FOR RADIATION MONITORING*

..

.

g. If you take a positive reading, allow time for the needle to return,
to the normal . background position before continuing the survey. :

h. Record findings in area monitor log that is stored'in the hot lab.

If you find no positive reading above background in an area, report
as indicated Ardthe log book.

NOTE: 1. The life of the G-M tube is limited to about 1 X 10 counts.
7 'The instrument should not be left on needlessly becau'se it has

a limited use time and because the batteries will be rapidly
'

depleted.

'2. If you use a G-M in the presence of a strong electrostatic or
electromagnetic field, you may get a false reading.

.
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"llOT" LAB PROCEDURE MANUAL
.

i 1. . Quality Assurance '

A. Always discard outdated agents.
B. Check dose calibrator with 137Cs reference vial daily and log.

Once every six months do wipe test on 137 Cs standard.
Use the 133 Ba standard to check the medium energy range of
the calibrator. This is done at the start of each work day using
the 133 Ba module...

I

Use the 137Cs standard with all the other modules to check pre-
cision. Do not use any module which is outside two standard
deviations from the most recently calculated mean for that module.
Record all results.

'

C. Check for 99Mo contamination in the 99mTc. 04 after each generator
elution and log results. A patient dose of 99mTc. X may not'containi

..
;

| 'l more than 5 microcures of 99Mo. Discard any 99mTc. preparation
which exceeds this limit.

) D. Enter the amount (mCl) and volume (ml) of 99mTc, 0 cluate and4
the time and date of the elution.

E. Check level of Aluminum ion (A1+3) in 99mTc. Og and enter,in,

Radioagent Q.C. log book.
F. Use I.T.L.C. quality control (Q.C.) kit to evaluate bound and

unbound 99mTc. In all 99mTc, X preparations.
When not in use all radioagents shall be kept in proper lead | on-

.

( G. c
tainer and stored in proper colored . box with lid closed.

11. Preventative Maintanence ,
'

A. Clean exterior instrument surfaces.
I B. Replace absorbant bench covers as needed.,

; C. Transfer waste materials to storage room and label with date'and
relative half life-(short=less than' five days) . '

D. All work areas shall be kept neat and orderly.

Ill. Radioagent preparation
A. 99m Technetium pertechnetate (99mTc. 0 )

!4

(From Mallinckrodt 99Mo-99mTc. Generator)
Remove the protective cap from the bottom of dispense |r' -

1.
plunger and attach Luer-Lock needle and return needle guard
to position.

2. Place collecting vial in the elution shield (white) so that the
ml. graduations can be viewed through the lead glass window.
Remove aluminum cap and clean rubber closure of collecting

'

vial with antiseptic swab.
3. Slide elution shield into the dispensing station as far as it

will go. The dispensing station automatically centers the

; -

collecting vial under the needle.

;
'

X -- i

-
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Hot lab - 2
.

b
' 4. Depress dispenser plunger conpletely and rotate one-half

times clockwise to lock in position. The dispenser needle
at this time will have pierced the rubber closure of the
collecting vial and the clution procedure is in progress.
If the plunger is left in this position the clution will con-
tinue to coupletion. The lead glass window allows visual
determination of the cluate volume, and the elution processa
may be stopped at any volume desired by releasing the plunger.

5. Botate the plunger counter clockwise to release it and with-
draw needle from vial. Renove clution shield from dispensing
station.

6. Replace dispenser needle with sterile Luer-lock needle with
plastic needle cover in place. Do not renove this cover until
next elution.

7. Use dose calibrato'r and special 99nEc. shield to assay eluant
" for 99Mo contamination. Iog anotut of 99Mo. If 992 exceeds

5 microcuries per dose, discard that eluant.
8. Use dose calibrator to assay eluant for 99nEc. Iog anount and

volume.

not use preparation if Al+3 ex(A1+3) with A1+3 test kit.
9. Test eluant for alundnum ion Do

ceeds 10 meg /ml.,

10. Apply proper data to vial and shield. This includes time,'
date, concentration, total volume, total radioactivity and
chemical form.

-( B. 99nEc. Sulfur Colloid (S.C.)
(Mallinckrodt //090)
1. Attach string tag to reaction vial and aseptically inject 99nfrc.

04- (0.1 - 5.0 ml.) into reaction vial. To release pressure
withdraw air equal to volume injected. Do not exceed 400 nci.-| 2. Aseptically inject contents of syringe I. Relieve pressure by
withdrawing up to 5 ml of air from the vial.

3. Shake gently and boil in water bath for 8 ndnutes.
1 4. Renove and aseptically inject contents of syringe II. Return

vial to water bath for 2 minutes.
i 5. Shake gently and assay and record proper data on string tag.
; 'Ihis includes time, date, volume, concentration, total radio-

activity, and chemical form. Preparation should be clear to
slightly hazy in appearance.

6. No precipitate should be present. If precipitate is visible,
the preparation should not be used. Do not use after six hours
from time of preparation.

7. Calculate % bound or unbotnd with Q.C. kit and log. Do not,

use preparation if unbound exceeds 107..'

8. Adult liver dose is 2.0-4.0 nC1.
C. 99nTc Pyrophosphate (99nEc. PYP)

(From Mallinckrodt #094) .

1. Renove PYP reaction vial from refrigerator and allow to cone
to room tenperature (5 minutes).

2. Attach string tag and aseptically inject 1-10 ml. 99acc. 04 .
Do not exceed 100 nci.

6 3. Shake gently for at least one minute. Allow to stand for 5
minutes or put in ultrasonic bath for 5 minutes.

-
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/ 4. Assay and record data on tag. This includes time, date,h volume, concentration, total radioactivity and chemical form.
5. Do Q.C. and 109 Do not use if unbound 99mTc. exceeds 15%.
6. Adult dose for bone is 20.0 mCl, cardiac (M.I.) dose is 10.0-

15.0 mCl.
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D. . 99ntre. Disofenin (DSF) -

1. Attach string tag to reaction vial and aseptically infect
2-4 ml of 99ntrc04- into the vial. The Tc04- may be diluted
with additive-free Nacl. Release pressure ',y withdrawing
an equal volume of air. Do not exceed 100 mci.'

*

2. Agitate the vial by repeated inversions for 60-90 seconds.
| 3. Assay the annunt of radioactivity and prepare a label with

the necessary information; affix it to the tag.
4. DSF should be allowed to set 1-2 minutes before using or:per-

forming the ITIL procedure. This allows nnxinun labelling.
Examine vial for particles.

5. After waiting 1-2 minutes, spot a small drop of 99nfrc. DSF
on a strip of Whatman #1 filter paper (5 X 20 cm). Also,
spot a small drop on a strip of silica gel paper (5 x 20 cm.
ITIL paper).

6. Allow these drops to air dry before developing. This requires
about 5 minutes.

7. Develop the l'Hf silica gel paper in a mixture of Acetonitrile
and water 3:1. This checks for hydrolyzed DSF.

8. Develop the Whatman filter paper in Acetone. This checks for free
99afrc04 .

9. Read the filter and chromatography strips and interpret according
to the established procedure for such.

10 Do not use any DSF preparation that has a labelling efficiency
under 9&...

V 11. Document this Q.C. procedure.
12. Adult dose in 3-5 nci of 99affc. DSF.

NorE: Acetronitrile is poison. Keep stored, capped and under negative,

pressure hood.
~
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Iowa Methodist Medical Center
b Nuclear Medicine

ROUTINE RADIATION SAFE 1Y REGlMTIONS

1. Only designated, trained Nuclear Medicine mployees are allowed '

to handle or in any way manipulate radionuclide sources.,

2. Pregnant personnel are not allowed in room A-37, the " Hot I2b",
may not check in any shipment which exceeds one millicurie, md
may not empty radioactive waste ccatainers in the innging areas. j

i

n e HCG (RIA) test will be considered the standard test to determine
pregnancy.

3. L hersonnel nonitoring devices are to be worn while in the laboratory
(eg. film badges, pocket ionization chambers, etc.).

4. Only work involving the preparation or dispensing of radiopharmaceuti-
cals is to be carried out in the laboratory.

5. 12boratory coats and rubber gloves are required to be worn when work-'

ing in the laboratory. We lab coats shall be buttoned. Personnel nust,

' dispose of the rubber gloves before leaving the laboratory or monitor
L either for contamination. Be gloves should be properly renoved so as

not to contaminate the hands and then disposed of as contaminated waste.

6. Eating, drinking, snoking and the application of cosmetics are prod
hibited in the laboratory. We storage of food in the laboratory is

,

prohibited.'

; 7. Pipetting or any similar operation by nouth suction is prohibited.

8. Radioactive waste and contaminated materials are to be disposed of in
a specially designated receptacle in the laboratory.

9. " Good Housekeeping" shall be maintained at all times. Spillage should
be prevented, but in the event of such an accident, the following
procedure shall be used:

a. We liquid shall be blotted up with absorbent paper. (Wear rubber
glovest)

b. All disposable materials contaminated by the spill and cleaning
materials shall be placed in the radioactive trash can. !

c. Mark the area of the spill, designate the type of radioactivity,
name of the isotope, date and your name. Report the occurrence
to the Nuclear Medicine Supervisor.
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Routine Radiation Safety Regulations - 2
h

10. Hood exhaust fans are to be kept running when hood areas are in use.

11.- All handling of Radionucides should be done over surfaces lined with
absorbent material. In general, a series of covered stainless steel,
aluninun, or plastic trays is better than sinply covered table tops.

I

12. In no instance should preparative radiopharmaceutical procedures be
conducted outside of Room A-37, " Hor IAB".
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'13. Radioactive material shall not be removed frem the " HOT" laboratory
I

Q unless: ,

a. Totally enclosed in a non-contaminated, shatter proof container.
b. Properly labeled.

,

i

14. Equipment, articles or objects shall not be carried out of the " HOT"
laboratory unless they have been found to be free of surface contamination.

;

15; At the end of each procedure the person responsible should clean up
his work space, disposing of any contaminated material in a suitable
fashion . If a spill occurs it should be dealt with immediately. Frequent
monitoring of work areas is required during radiochemical procedures
and at their completion. |

!

16. A special kit containing equipment for decontamination procedures shall
be kept in the " HOT LABORATORY" ready for emergency use.

17. All contaminated wounds, spills and other emergencies should be reported
to the Nuclear Medicine Supervisor or Physician.,

!

18. It is required that anyone leaving the "IlOT" laboratory monitor their
hands, for radioactive contamination before entering any other area of the
Nuclear Medicine Section..,

,

w
19. Whenever a new radionuclide procedure is initiated, dummy runs must be

made and precautions taken to prevent contamination.
i

'
20. Syringes shields shall be used for the preparation and administration of

patient doses. Shields should be 3-4 mm (Pb) thick, this will attenuate
99mTc. emmissions by a factor of about 1000.

21. .Whenever possible remote handling devices (tongs) shall be used.
,

22. After decontamination the area or equipment must be at background before
putting back into operation, y g ',
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EMERGENCY PROCEDifRES '

!

Auxiliary Emergency Procedures

'

sThe following emergency procedures should be observed when the surface
or air-borne contamination level is suddenly raised to an unsafe level
as a result of a spill, release, or by any other means. It shotild be !
remembered that in the case of any accident, the individual's first res-
ponsibility is for himself and others. I,oss or damage of materials and'

equipment, under emergency conditions, is of secondary importance,i

'
i. ', ! -j

j |Lj n; '

>
;- ; '

!

't.'" Procedure for individual contamination: 1

a. Warq other occupants of the room; leave the room. If you have time,
righ:: containers, drop absorbent pads on liquids, or other primary"
measures to prevent the spread of contamination,

b. Close the laboratory door or effectively isolate the area and ask.*g someone to prevent entrance by personnel until the area is posted.,

w c. Wash and flush any radioactive material from your skin. '

d. As soon as possible, report or ask someone to report the accident to
the proper authoritics. This'should not be done at the.cxpenseiof de-;

laying personal decontamination when the hazard has been isolated from
8

others and the immediate danger is to yourself.

c. Remove contaminated clothing and rewash with tcpid (not hot) w ter
and a mild soap or detergent.

|*
-

f.Checkyourbodyforcutsandabrasions.Ifthereareany,whetther
they were caused by the accident or not, notify a physician in. Nuclear.

Medicine and Itcalth Service,

g. If no'immediate medical attention is required, wait for the Nuclear
Medicine personnel. A detailed account of the incident will aid in
the decontamination of the area for re-occupancy.

h. In areas where the air is not exhausted through absolute filters,
turn off the exhaust fans. This will' orevent the spread of contamina-
tion throughout the building by way of the ventilation; system,

i2.O Procedures for personnel not directly involved in the radiation contamination
incident. '

w'
a. Notify the Supervisor and a physician in Nuclear Medicine (in case of

injury) .

* *
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b '. Care of persons involved in the incident: j,

i j
1. Apply necessary first aid.-

4

1

2. Measure clothing for contamination.

3. Remove significantly contaminated clothing, and, if
necessary, clothe in an uncontaminated laboratory coat.

> 4. Stay with persons involved in incident until emergency
: help arrives. Advise the emergency help on the extent,

of the personnel contamination. ;
i a

q,

'c.' Contamination control procedures while waiting for help:

l. For a localized non-volatile liquid spill:

i a) ~ Rope off or guard spill area against re-entry.
|

b) Assenble potentially contaminated persons in one
location of laboratory and nonitor them for

L contamination.

, c) Remain in the area until released by thiclear
j Medicine personnel,'

i

2. For a release of powdered volatile-liquid, or gaseous
activity: ;

! a) Evacuate personnel inmediately, turning off any !

laboratory apparatus that needs contant attention.

b) Assenble personnel imnediately outside the room and '
instruct them to stay in one location, to prevent the,

'

spread of contamination.
'

c) Close and lock the room doors to prevent re-entry. If
the fans are off, try to seal accessible openings into'

| the laboratory to prevent further escape of airborne
; activity to the corridors.

!
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Operational Procedures for Radionuclides

1. Operational Safety :
,

~

Generally standard precautions observeb in routine chemicalA.
procedures are not sufficient for radioactive work.

B. Work with radioactive material should be confined to'as small
an area as possible. This aids in limiting the affected area in
cases of accidental contamination. ;

C. Transfer of radionuclides from one area or vessel to another
should be minimized and kept as simple as possible.

D. Limiting the duration of personnel exposure, lead shielding
(ie. rubberized apron or solid forms) and distance should be
used as ways to control exposure.

E. Liquids and or solids containing gamma emitting radionuclides,g
which emit in excess of 2mR/hr. at the surface of the container
must be stored in a lead container or provided with lead shielding.

F. Glassware, tongs and other similar tools used in a radiation area
should not be used in a non-radioactive area. Equipment of this
sort used in a restricted area must be suitably marked.

G. Gloves must be worn during any manipulation with radioactive
material which may possibly result in contamination. When
using gloves care should be taken not to contaminate switches, '
door handles and similar objects. Always discard gloves in

; radioactive waste container.
!

| H. Laboratory coats or aprons must cover normal attire.
l

I. Absorbent paper with a non-absorbing backing is required for !
Iwork surface coverage. ,

J., Smoking, eating and the application of cosmetics is prohibited
in rooms where radionuclides are stored or used.

K. Food or drink must not be stored in the same refrigerator or

( other area or container with radioactive materials.
|

L. Mouth pipetting of radioactive material is prohibited.

'
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2. Supervision of Procedurcs

A..All procedurcs and operations involving actual or
potential radiation exposure shall be under the direct'

supervision of competent personnel who are qualified'

by training and experience to deal effectively with
technical and safety problems which may arise.

3. Hazards'to consider when working with' Radioactive. material'

o , ,,
p> , ,

| $ A> Internal hazards occur as a result of deposition of#

c,
radioactive materials within the human body, as a'

result of inhalation, ingestion, immersion or entry
through cuts or wounds. Relatively small amounts of
radioactive materials may give exposures equivalent
to maximum permissible external exposures.

B. External exposures can be controlled by adequate
shielding. Normally all operations shall be shielded

fTS so exposure. levels cannot exceed 2 mR/ hour,

k/ .

C. Exposure to hands can be kept to safe levels by use
of proper techniques. Every operation of this type
must be checked with ring or wrist-badges. Remote

,

use tongs, local shields and limiting of time all
i must be utilized in safe procedures.

'
4. Posting and labeling

A. Federal law requires that contginer,s, rooms, areas.

and glassware requiring wantni fa861s shall use the
conventional radiation caution colors of Magenta
(purple) on yellow background. The symbol described
by this regulation is the conventional three-bladed
design. In addition the proper wording is also essential.
" RADIOACTIVE MATERIAL", this sign will be posted at the
entranco to all rooms or arcas in which the. quantity.
of radionuclide present exceeds amounts in Appendix I.

" RADIATION AREA" - This signi will be posted in every
area in which there is a radiation level of SmR/ hour.
"IIIGl! RADI ATION AREA" - This sig# will be posted in overy

/~N area in which the radiation level is 100mR/ hour or more.
*# " AIR-DORNE RADIOACTIVITY" - This sign will be posted in

any room in which air-borno radioactive materials exist.
.- , .3
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5.'"UnrestrictedArea"isdefinedasanyareawhereaccess!is
not controlled by Iowa Methodist Medical Conter Nuclear Medicine
personnel for purposos of protection of individuals from expo-,

sure to radiation. Unrestricted areas have radiation levels
' loss than 0.5 mR/ hour.

~

6. " Restricted Arca" is defined as any area where access is
controlled by Iowa ~ Methodist Medical Center Nucicar Medicinc

''

~ personnel for purposes of protection of' individuals from,,

| exposure to radiation levels in excess of 2 mH/hou'r or 100 mR
in seven consecutive days. Access shall be controlled either by
locked doors, guards or visually. Visitors may be shownjthrough
the area but .must wear suitable dosimeters and/or film badges
if they are likely to roccive an exposure in excess of 10
millirem. j

i !

All janitors entering radig,rogra;fn'if they are likely to Treceivetjgq ppeas or high radiation-areas
must be on the dosimet p

. I,("5 a radiation dose in-cxecos of 2mR. It is the responsibility
of the Nuclear Medicine personnel to instruct the custodian

gs not to', handle radioactive containers. .

.

7.'All radioactive materials in non-restricted areas must be"

: secured against' unauthorized removal from place of storage ore

' use..When in use the material shall be under supervision of
one or more individuals in order to , prevent unauthorized re-'

moval..When the material is not in use it will be under lock
_

,"and key.
J

,

L !

8. Contamination is defined as deposition of radioactive material
in'any place except where it is specifically supposed to be.
The two objectives of decontamination. procedures are to minimize
human exposure and to prevent invalidation of'present and future
. procedures by spreading radioactivity. 1

i

Who,n_an accident occurs isolate the area by such means as a
: locked door roping off or guarding to prevent spread. :If human
contamination. occurs, surface contamination should be treated2

by washing with pure soap and copious amounts of warm water.'
i

When skin is lacerated the wounded arca must be washed.immediately
under a' stream-offcold water. After first aid measures have been
taken report to !!calth Services or Emergency Service Department.gg, , ,

i If.the accident occurs after working hours, the person in charge
shall call the Nuclear Medicine Physician or Nuclear Medicinc""# Supervisor.;
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The following items should be readily available-plastic waste bags, paper
towels, plastic gloves, reagents for decontamination (Radiac Wash), soft
brush, absorbent tissue, hand soap, tape.

9. Decontamination Techniques

t

A. Concentrate and confine to avoid spread.

G. Large amounts of liquid in clean-up should be avoided as excess
liquid merely flushes the contamination into porous surfaces.

C. Excess liquid contaminants are often casiest removed by blotting.
.

D. With short-lived materials decay is an ecceptable technique, pro-
vided that during decay provision is made for preventing spread and
exposure of personnel.

E. Dry powder contaminants can be picked up with tape.

F. Decontaminated areas and items must be at background with a
G-M meter before being put back into operation.

L
10. " Radioactive Waste" includes all radionuclide material which is due for

dispo sal . Such items as paper, glassware, needles and syringes that,

i have been used for radionuclide work are included.

A. Liquid waste shall be stored in a suitable container.

B. All waste will be stored until radioactivity has decayed to background.

C. All waste shall be marked with relative half-life, short (5 days) and
long (over 6 days) and date put in storage.

D. Radionuclide inventory book should be updated with date and method
of disposal.

;

, ' 11.' Emergency Procedures for Radionuclides

A. In the event of a spill of a radionuclide solution notify all persons in
the room and vacate the room immediately but remain in the vicinity
in order to avoid widespread dispersal of the spilled material.

V B. Contact the Nuclear Medicine Physician and Supervisor, also determine
the extent of hazard. 3

'
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C. If no radiation hazard to personnel exists, confine:the
spill and decontaminate, following the procedures outlined
in Section numbers 8 and 9.

d. If a radiation hazard to personnel does exist, notify theMedical Center Physicist immediately.
-

3= ,e :u
'

'E. Restrict personnel involved to an adjacent area till they'' ,can be monitored.
i.

F. Minor spills (those involving little or no radiation
hazard to personnel) may be decontaminated by Nuclear
Medicine personnel under supervision .of the Nuclear
Mcdicine Physician and/or Supervisor.

12. Leak Testing Requirements
I:cOi

A. All by-product sources (atomic number 1-83 inclusive)gj with a half-life in excess of 30 days, if the total
quantity of the source is equal to or greater than that
listed in SCIIEDULE OF QUANTITIES REQUIRING LEAK TCSTING..

*
,

SCllEDULE OF QUANTITIES REQUIRING LEAK TESTING.

i

By-product Material
Amount

. (microcuries)
Antimony (Sb 124)

10Arsenic 76 (As 76) 10Arsenic 77 (As 77) 10
Darium 140-Lanthanium 140 (DaLa 140) 10Deryllium (De 7)

50Cadmium 109 - Silver 109 -(CdAg 109) 10Calcium 45 (Ca 45) 10Carbon 14 (C 14) '

50Corium 144 - Prascodymium (CcPr 144) 10
Cosium - Darium 137 (CsDa 137) 10Chlorine 36 (Cl 36) 10Chromium 51 (Cr 51) 50Cobalt 60 (Co 60)A*' 10Copper 64 (Cu 64)

50Europium 154 (Eu 154)""# 10Fluorine 18 (F 18) 50Gallium 72 (Ga 72) ', 10
-

-
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SCHEDULE OF QUANTITIES REQUIRING LEAK TESTING

By-product Material Amount
(microcuries),

Germanium 71 (Ge 71) 50
Gold 198 (Au 198) 10
Gold 199 (Au 199) 10
Hydrogen 3 (Tritium H 3) 250' '

Indium 144.(In 144) 10
Iodine 131 (I 131) 10
Iridium 192 (Ir 192) 10
Iron SS (Fe 55) 50
Iron 59 (Fe 59) 10
Lanthanum 140 (La 140) 10~

Manganese 52 (Mn 52) 10
Manganese 56 (Mn 56) 50
Molybdenum 99 (Mo 99) 10
Nickel 59 (Ni 59) 10

.ggag Nickel 63 (Ni 63) 10
f Niobium 95 (Nb 95) 10
gg Palladium 109 (Pd 109) 10

Palladium 103 - Rhodium 103 (PdRh 103) 50
Phosphorus 32 (P 32) 10

*

Polon.ium 210 (Po 210) 1
Potassium 42 (K 42) 10

y Praseodymium 143 (Pr 143) 10
Promethium 147 (Pm 147) 10
Rhenium 186 (Re 186) 10,

Rhodium 105 (Rh 105) 10
Rubidium 86 (Rb 86) 10~

) Ruthenium 106 - Rhodium 106 (RuRh 106) 10
Samarium 153 (Sm 153) 10
Scandium 46 (Sc 46) 10
Silver 105 (Ag 105) 10
Silver 111 (Ag 111) 10
Sodium 22 (Na 22) 10
Sodium 24 (Na 24) 10
Strontium 89 (Sr 89) 10
Strontium'90 - Yttrium 90 (SrY) 1
Sulfur 35 (S 35) 50
Tantalum 182 (Ta 182) 10
Technetium 96 (Tc 96) 10
Technetium 99 (Tc 99) 10
Tellurium 127 (Te 127) 10#"
Tellurium'129 (Te 129) 10
Thallium 204. (T1 204) 50

'

,,

Tin 113 (Sn 113) 10
Tungsten 185 (W 185) 10
Vanadium 48 (V 48) 10
Yttr'ium 90 (Y90)' 10Yttrium 91 (Y91) 10

_ , 7.inc 65 (Zn 65) 10. . _ _

_.
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!
O

POSTING REQUIREMENTS ,

.

Material Room or Area Container4

*

(microcuries) ' i .(microcuries);

;.
Ag 105 10 !' 1.

Ag 111 100 .10.
' .

'
; , As:.76, As 77 100_ ! < 10

' Au 198' 100 .' ; 10
t .I

'

:

Au'199 100 h '| -10
Ba'140 + La 140 10 l

l-
Be 7 500 50
C 14 500 50
Ca 45 100 10

*

Cd 109 + Ag 109 100 ~10
Ce 144 + Pr 144 10 1
C1 '36' 10 1O Co 60 10 1

/'$ Cr 51 500 '50
V Cs 137 + Da 137 10 1

Cu 64 500 50
Eu 154 10 1

'

F 18 500 50.

Fe 55 500 50
!' Fe 59 10 1
h Ga 72 100 10

'

Ge 71 500 50
3l{ 3 (IITO or !! 20) 2500 250

I 131 100 10- <

In 114 10 1
*

Ir'192 100 10
K 42 100 10-

~

La 140 100 10
Mn 52 10 1

*Mn 56 500 '50.

Mo 99 100 10
Na 22 100 10
Na: 24 100 10
Nb 95 100 10
Ni 59 10 1

; Ni 63 10 1
' P 32 100 10

e' Pd-103 + Rh 103 500 .50
* Pd 109 100 10

'

,

-
,

I
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3
~

Material Room or Arca Contai.ier,

(microcurics) (microcurics)

Pm 147 100 10
~

Po 210 1 0.1
Pr 143 100 10

'

Pu 239 10 1
Ra 226 1 0.1
Rb 86 100 10
Re 186 100 10
Rh 105 100 10
Ru 106 + Rh 106 10 1
S 35 500 50
Sb 124 10 1
Sc 46 10 1
Sm 153 100 10
Sn 113 10 l'/c.;:A~

Sr 89 10
hv Sr 90 + Y 90 1 10.1

Ta 182 100 1
*

Tc 96 10 1-

Tc 99 10 10
a To 127 100 1

To 129 10 50
Th (natural) 500 50
Tl 204 500 250' -

Tritium--Sco !!3 2500 504

U (natural) 500 1-

,

U 233 10 50
U 234 - U 235 500 1
V 48 10 10g

.

W 185 100 1
'

,

!
'

Y'90 10 1,

| ! . Y 91' 10 10
E 'Zn 65J 100
,j . Unidentified radioactive

materials or any of the'

'above in unknown mixtures 1 O.1
-p

!
*
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B. All other radioactive materiiils with half-life in excess of 30 ,
days, if the quantity of the source is one microcurie or more.

13. Instrument Calibration
"

A. All instruments used in evaluating radiation exposure or
absorbed dose should be routinely calibrated at least once
every twelve (12) months. Dattery checks should be made on
the instrument at routine intervals.

B. Any instrument which fails to operate properly must be
re-calibrated after repairs have been made.

1 84 . Radiation Monitoring

A. All rooms in which radioactive materials are used or stored
are monitored once cach weekday. Monitoring is performed at a
specified, constant distance from containers.

B. Monitoring data in mR/ hour and date of survey and location are
entered in the " Area Monitoring Log".

U
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11. Facilities and Equipment

Facility Diagram (copy attached)
Two-drawer storage sate Radium Chemical Cat. No. 470-3-H
Lead glass L-block Radium Chemical Cat. No. 462

*Long-handled tongs
Lead pig with handle

Description 1 Lead pig with 1 inch thick side walls. The
bottom of the pig also has a thickness at 1 inch. The lid
of the pig is a steel lock with a thickness of 1 inch. The
handle for the pic is 6 inches long.

The Cs-137 sources are to be stored in the lead safe shown
in the attached diagram of the facility. The sources will be
loaded into the applicators behind the lead glass L-block using
long-handled tongs. These applicators will be placed in the lead
pig for transport to the simulator room where they will be loaded
into the patient. The patient will then be transferred to a
private room in the hospital. At the time the sources are re-
moved, they will again be placed in the lead pig for return to
the lead safe in the radium room.

The P-32, I-131, Ir-192, and 1-125 sources are stored in
their shielded shipping containers in the radium room. The P-32
and Ir-192 sources are transported in their shielded containers
to the adjoining simulator room tar administration to or implan-
tion in the patient. Ihe waste tram the P-32 administration is
stored in the radium room until decayed. the unused Ir-192
sources are stored in the radium room until the implanted seeds
are removed from the patient. At that time, all the Ir-192
sources are returned to the manufacturer. The 1-131 sources are
transported in their shielded containers to the nearest e:<am room
for administration to the patient. Ihe radioactive waste from
the I-131 administration is held in the radium room until de-
cayed. The 1-125 sources are transported in a shielded container
to the OR for implantion in the patient. 1he unused 1-125
sources are returned to the radium room to be held for a later
implant or until decayed.

*
.

| \ - 0
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13. Procedures for Ordering and Receiving Radioactive Materials

(See procedures on following pages for various radionuclides~

used i n Radiation Therapy)
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Procedure for Urdering and
Receiving Cs-137 lobes and Needles

1. The Physicist should place all orders tor Cs-137 tubes and
needles. It wi11 be his responstb111ty to ensure that the
requested materials and quantitles are authorized by the
license and that possession itmits are not exceeded (1 curie
total of radioacti ve mater i al s in aroup VI).

2. The physicist will complete the r arfl oac t i ve cesium order
form and contact the appropriat.e nupplier.

3. When the shipment in received, the loading dock personnel
will immediately transfer the shipping container to the
Radiation Therapy Department.

4. The physicist or his representative will monttar the package
as outlined below:

a) Visually inspect the peckaqe for any sign at damage.
Record the date and time the package was received, the
condition of the pactage, and the transport I n d e:< on
the Radioactive Shipment Receipt Form.

b) Measure the exposure rate at 3 feet (or 1 m) from the
package surface and on the surtace. Record these rea-
dings on the Hadioactive Sh i pinen t Receipt Form. The
readings should be less than the limits listed below.

Label Surtace 3 Feet
. . _ _ . _ _ . _

" Radioactive - White 1" U.5 nik/hr O mR/hr
" Radioactive - Yellow 11" 50.0 mR/hr 1.0 mR/hr
" Radioactive - Yellow 111"* 200. mH/hr 10. mR/hr

_ _ _ _ _

* Require vehicle placarding
c) Wipe the surface of the chipping container and monitor

the wipes usinq the .nultichannel analyser. (the re-
movable contamination should not exceed 0.01 uCi/100
sq. cm.) Record the results at this wipe test on the
Radioactive Shipment Receipt Form.

d) Open the outer pacfage (Wh11e wearing qloves and fol-
lowing manufacturer's directions, if supplied) and
remove pacttng sl p.

e) Open the inner pacLage and verity that contents agree
with those on packing siip and the physicten's original
order. Record the results of the this comparison on

*

the Radioactive Shipment Receipt Form.
f) Wipe the external surface of the final source container

and monitor the wipes using the multtchannel analyser.
(The removable contamtnation should not exceed 0.01
uCi/100 sq. cm.) Record the results of this wipe test
on the Radioactive Shipment keceipt Form.

g) Monitor the packing material and pacIages for contami-
nation. It contaminated, treat as radtoactive waste.
If not contaminated, either retain for return shipment

i

!
; t 4 cm
u
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or obli terate r adi at i on labels and discard in regular
trash. Indicate on the Hadioactive Shipment Receipt
Form, the survey results and the disposition of the
packing materials.

5. Place the Cc-137 tubes and needles in the storage safe in
the radium room.

6. Update the Cs-137 inventory sheet to indicate the addition
of these sources.

.

i . - 11/ S.i D.
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IOWA METHODIST MEDICAL CENTER-
1200 PLEASANT STREET, DES MOINES. IOWA 50308 TELEPHONE 515-283-6212

RADIATION THERAPY RADIOLOGICAL PHYSICS
515 283-C660 515 283-6860

LOUIS L. MAHER, M.D. CHARLES J. BISCHOF, Ph.D.
TERRENCE J. ALLEN, M.D.
WILLIAM L McGINNIS, M.D.

i i s> ,. , , .. c.

35.IE . .~. 9.919@ ! 32 )I.? CI

Vendor _ _ _ . _ _ _ _ _ _

t h.im b e r at Sourcen

Rad a um-Equ i v.a i r ric e

Date of Request
__

Physicist Placinq Urder
_,

| *ii r ,t Il - 91051 s ief, l lo* *t ? ) ( -

Vendor . _ _ _ _ _ . _ . _ . _ _

Number at Sources

Rad t um-liqu 1 v a l t'nr * *

Date at Request

F'h y G 1 C 1 c. t F'l d C 1f. ! 'Ir'**r_

|

Signed _ . _ , _ _ _ _ .
_

*
.

13. 2/28/85
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IOWA METHODIST MEDICAL CENTERmuc
1200 PLEASANT STREET, DES MOINES, IOWA 50308 TELEPHONE 515 283-6212

s

RADIATION THERAPY RADIOLOGICAL PHYSICS
515 283 6660 515 283 6800

LOUIS L. MAHER, M D. CHARLES J. BISCHOF, Ph.D.
TERRENCE J. ALLEN, M.D.

Radicactive Shipment Receipt FormWILLIAM L. McGINNIS, M.D.

bote itme

Condition of Packager

O.K. Punctured _.___ Crushed

Transport Indext

I: asured Radiation Levels:

Package surface mk/hr

3 feet (1 m) from surface mh/hr

Do Packing Slip and Vial Contents Agree >

Radtonuclide _ yes ._no, dittorence
_ . _ _ _ _ _ _ _ _ _

Amount
__

yes
_ _ . no, ditterence _ , _ _ _ _

Does Sh1pment Agree w1th F'h y s 1 c t a n ~ s Urder?

Radtonuclado _ yes . _ ____. n o , ditterence __ _ _

Amount ____ . . v e s _
no, ditterence

_ _ _ _ _ _ _ _ _ _ _ _ _

Wape lest Results:

Outer Container _ _ _ _ _ _ . _ _ pC1

Final Source Container __ _ . pC1

Survey Results of Packing Material and t.ontainer _.. . . _ _ _ mR/hr

Disposition of Package After Inspection
_ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ . . _ _ _ _ _ _ . _ .

If NRC/ Carrier Notificatton Required, unve lame, Date, and
Persons Notified.

Signed _
. . _ _ . . .

13. 2/28/85

,
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Procedure for Urdering and
Receiving Radioactive 1-131 and P-32

1. 1-131 and P-32 are ordered to be shipped directly to the
Radiation Therapy Department with specific attention to one
of the radiotherapists. The radiotherapist should enter his
name, the patient's name, the radionuclide, the desired
activity, the patient's name, the vendor's name and the
planned date of administration on the Radionuclide Order
Form.

2. The shipment will either be delivered directly to the Radta-
tion Therapy Department (if ordered -from NPI) or will be
transferred immediately to the Radiation Therapy Department
by the loading dock personnel (if ordered from another
vendor).

3. The physicist or his representative will monitor the package
as outlined below

a) Visual 1y inspect the paciage ior any sign of damage.
Record the date and time the package was received, the
condition of the package, and the transport index (not
needed if delivered by NPI) on the Radtoactive Shipment
Receipt Form.

b) Measure the exposure rate at feet (or i m) from the.

package surface and on the seutace. becord these
readtnqs on the Radioactive Shtomont Heceipt Form. The
readtnqu should be less than the itmits listed below.

Label Surface 3 fnot
" Radioactive - Whtte 1" 9.5 mR/hr o mR/hr
" Radioactive - Yellow II" 50.0 mR/hr 1.0 mR/hr
"Radinactive - Yel1ow Ii1"+ 200. mRLhr 10. mR/hr
* Require vehicle placarding

c) Wtpe the surface of the shippinq contalner and monttar
the wipes uning the multichannel analyser. (ihe re-
movable contamination should not exceed U.01 uCi/100
sq. cm.) kecord the results at this wipe test on the
Red 1oacttve Shipment Receipt Form.

d) Upen the outer package (while wearing gloves and fol-
1owing the manutacturer's direct ons, if supplied) and
remove the paciinq sltp.

e) Open the inner pacLago and ver i t y that the contents
agree with those on the paci.tnq siip and the physt-

,

ctan's origanal order. Record the results of this
comparison on the Radacacttve Shipment keceipt Form.

f) Wipe the enternal surface of the final source container
and monttor the wipes using the multichannel analyser.
(The removable contamination shculd not exceed 0.01
uCt/100 sq. cm.) Record the results of this wtpe test
on the Radioactive bhtpment beceipt Form.

g) Monttor the pacItnq matertal and pactages for contam1-
nation. If contaminated, treat as radioactive weste.

t '</a.
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If not contaminated, either retain for return shipment
or obliterato radiatton 1abeln end discard in requiar
trash. Indicate on the badioactive Shipment Receipt
Form, the survey results and the disposition of the
packing matertals.

4. Place the 1-131 or P-32 in their shielded shipping contain-
ers in the radium room until time +or administration to the
patient.

I

i

I

(
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IOWA METHODIST MEDICAL CENTERum
1200 PLEASANT STREET, DES MOINES, IOWA 50303 TELEPHONE 515-2834212

RADIATION THERAPY RADIOLOGICAL PHYSICS
515 283-6860 515-283 6800

LOUIS L. MAHER, M.D. CHARLES J. BISCHOF, Ph.D.
TERRENCE J. ALLEN, M.D.
WILLIAM L McGINNIS, M.D.

i, . . . , . . . . , , .i.

[ lar rt. + +,r e!;

f'ar t 1

|

Patient's Name:

Radionuc11de:

Activity: . . _ .

Vendor
_ ..____

Date at Adminte' ration:

fhys1cian's N a ni.2 :

Date at Requer, t :

i

|

,

*
.

13. 2/28/85
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Procedure for Orderina and Receiving
Radioactive 1 - 1.J 5 and I r -- 192 Seedo

1. The physicist should place all or h rc tor radtoactive seeds.
It will be his respons1htlate to ei e s ur e that the requested
materials and quantitles ar e author t ; ed by the license and
that possession 11:ni t s are not exc eeded (1 curie total of
radioactive materials in group VI).

2. When accepting an order tor radt oat: tivn reeds rom the
physician, the physicist wilI need the tollowtog
infarmation:

a) Pettent's name
b) Radtonuclide
c) Activity per seed
d) Number of seeds
e) Date at implant

3. The phystcast wilI record thts i n t or<na t t on on the order farm
along with the physician's name and t. h e date the request was
received.

4 The physic lst will then contact the appropriate supplier and
record the vendor's quoted activity per seed and the cost of
the radioactive seeds (including thtpping).

5. On the day the shipment tu to be received, the vendor will
contact the physicist regarding the approntmate time of
delivery. When the shipirent as reretved, the loading dock
personnel wi11 1mmediately tranutor the shipping container
to the Radtation therapy Departn'ent.

6. The physicist or hts repretentattve wt1i montter the pactage
as outlined below;

a) Visual 1y 1nspect the pactoae tor any nigo of damage.
Record the date and time the pac 6 age was recei ved, the
condition at the pactage, and the transport inden (not
needed at del i ver ed by llP l ) on the hadtoactive Shipment
Receipt Form.

b) Measure the exposure rate at teet (or 1 m) from the
paciage surface and on t iie s t it tace. Record thene
readings on the Hadioact.1ve Shipment Receipt Form. The
readtnqs should be less than trie 1amits listed below.

.

Label Surface 3 feet
,,

" Radioactive - White 1" U.5 mH/hr O mR/hr
" Radioactive - Yellow 11" 50.0 mR/hr 1.0 mR/hr
"Radtcacttve YetIow I11"* .:Oh mR/hr 10. mRLhr-

*Requtre vehac1e placardanq
c) Wipe the surtace of the nhtpp1nq container and manitar

the wipes using the multachannol analyser. (lhe re-
movable contemanation should not e ceed v.01 ut:1/ LOO

i ..'ir,"
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sq. cm.) Record t h r> results of this wipe test on the
Radioactive Shipment Receipt Form.

d) Open the outer package (while Hearing gloves and fol-
lowing the manutacturer's dir ections , it supplied) and
remove the packing s1ip.

e) Open the inner packege and vertfy that the contents
agree wtth those on the packinq sl1p and the physi-
clan's original order. hecord the results of this
comparison on the Radtcactive Shipment Recetpt Form.

f) W1 pe the e:< ter mal suriace of the tinel source container
and mon 1 tor the wipes us1nq the mult1 channel analyser.

'

(The removable contamination should not e:: c eed 0.01
uCi/ LOU sq. cm.) Record the results of this wipe test
on the Radtoacttve Shtpmt'nt Recetpt Form.

g) Monitor the packing material and packages for con tami -
nation. It contaminated, treat as radioactive waste.
If not contaminated, ettoer retain for return shipment
or obliterate radiation labels and discord in regular
trash. Indicate on the hadioactive Shipment Receipt
Form, the survey reuoltu and the dtsposttion of the
packing materialm

7. Place the radioactive seeds in their shielded shipping con-
tatner in the radium room until they are needed for implan-
ting.

G. M ter the needs are 1mplanled 1m the patient, the physictan
should record the number at ueeds actual 1y used 1n the
1mplant on the or1yinal nrder torm.

9. 'I h e dispos 1t1on at the unused needu (permanent 1mplant) or
al1 the seeds (temporary amplant) shoold be indtcated on the
original order torm. If the needs are to be returned to the
manufacturer, the seeds should be placed in their original
shipping container, the waste druposal torms should be com-
pleted, and the shipping con t ai ner shoeild b>> carried to the
loadtnq dock tar picLup the *iame day. If the seeds are to
be held for decay, they should be plared to a uhteided
container to the radium room.

.

4

f If /
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IOWA METHODIST MEDICAL CENTER=c
1200 PLEASANT STREET, DES MOINES, IOWA 50308 TELEPHONE 515-283 6212

RADIATION THERAPY RADIOLOGICAL PHYSICS
515 283-6860 515-283-6860

LOUIS L MAHER, M.D. CHARLES J. BISCHOF, Ph.D.
TERRENCE J. ALLEN, M D.
WILLIAM L McGINNIS, M.D.

H .< r t t n . * t'*- nr1>

I tr e i t i .o

Pi3 r_t ,1.

Patient's flame:
__

kadaanuctide:

bes a r r+d fic t 1 v i t y / '.we . t :-

flumber of SeedL:

Date of implant:

Physician G ft.im'''

bate of hequest:

F- h y s i c i s t Pl aci no Urdt r :

Ava11able Ac t i v i t y / bsu'd :

Cost (includino shi pp t r q :

P a r_t 1.1

flumber at tienti . I m p i .u .t . d :

Ivpe at l er.p l an t :

_ _ _ _ . _ h r in inere t ' -

Disposition at needur

,_ _ _ _ Returned to ruu e a t: i ue.,

. _ , _ _ .
Held for r'It''i- t i . t** -

Signed
._. _ _ _ _ . .

13, 2/28/85
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14. Proceduren +or Safely Opening Packages Contalming
Radioactive Materials.

(See the procedures outlined in t t ein 13 for details regar-
ding the opening of packages containing radioactive mater-
ials used in Radiation Therapy.)

,

|

|

*

|

|

!
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19. 'Iherapeutic Use of Radiopharmaceuticals

a. ihe radtation satety procedures outi1ned below wt11 be
t011 owed.

Radiation Satety Procedures for
Iherapeuttc Use of had1opharmaceut1cals

1. All pattents treated with 1 - 1 ".1 wtll be placed in a prtvate
room that has a totiet. the large surtacos in the room and
totlet areas that are more ittely tn be contamtnated wt11 be
covered wtth absortsent pads or protective mater 1al as
appropriate to'the amounts of contamination expected.

2. The pattent's room wi11 be proper 1y posted or attended 1n
accordance with 20.203 or 20.204 of 10 CFR Part '2 0 .

3. Surveys of the pattent's room and surrounding areas will be
conducted an uoan es practicablo atter administration of the
treatment dose, fixposure rates wti1 be measured at the
patient's bedside, 3 feet from the patient, and at the
entrance to the room. ihe kadtatton Hafety Utticer or hta
designee will then determine how long a visitor may remain
at a distance at !. teet f r om the patient. The measured
exposure rates and visittnq ttine will then be recorded,
along with other pertinent data, are the Nursing Precautions
for Patients Contatning Radicartive Matertals Form. O copy
wt1I be posted on the patient s cleart.

4. Radtation levels 1o unrottt irted er .> w wt11 he maintatned.

less than the limttu specitted in paragraph JO.105(b) of 10
CFR Par t 20 (i.e. J mrem ist any orn- hour, or 100 mrem in any
seven consecuttve days).

S. Al1 11nons wt11 be surveyed tor cuntamtnat1on hetare being
removed from the patient's rcom atul, 14 necessary, will be
held for decay.

6. Dtuposable plates, cups, esttnq ut ens t ! s, tinsue, surgtcal
dressings, and other utmtlar u m, t e items will be placed in
plastic baqs tn the pattent q ruom and wt1I be checked tor
contaminetton by the Hadtatton S a t M. y Utiacer or hts
dentqnee. ther>e maternals atll theti be disposed at as
normal or r adt cact i vo wanto, as op r npr i e t e.

7. Nondtsposeble stemt uted t or t ouw patsents will be held in
*

plastte bags in the pattent u room and at1i be chec6ed tor
contamtnat1on by the Hadtatton hatuty UttIcer or hts
designee. Items mty be returned t tir normal use, held for
decay, or decontamtnated, as appropr1ato.

H. If urano and vomttus t r u.' 1 - 1 .51 thorapy patients are
collected, they will be s ured for decay in the radioactive
waste storage area. Such tor ed w ates will be retained
until they have reached b ac o1r ound leveln, 09 meatured with

! i
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a l ow-l evel survey meter. they wt11 then be released to the
sanitary sewer syst em.

9. Before a therapy patient s room ts reassigned to another
patient, the room wt11 be surveved for contamination and
decontaminated it necessary, and all radioacttve waste and
waste containers will be removed.

10. Nurstng Instructions

a) Nurseu should spend only that amount of time near the
patient required for or d) narw ourstny care. Special
restrictionu may be noted on the precautton sheet on
the pattent's chart. Nursou <,houd read these

instructions be t ar e admintntering to the patients.
Call the Radiation Sa f et.y Officer with any questions
about the care of these pattents. Nursing personnel
who attend the p a t i en t. wt11 wear monitoring devices as
advised by the Radtetton Satuty Utttcor.

b) Visttors will be limited to those 18 years of age or
over unless other tnstreictionq are noted on the pre-
caution sheet on the pattent'n chart..

c) Patients must remain in bod whilo vtuitors ire in the
room and visttorn shou l t! remain at least 3 feet (or 1
m) from the patient.

d) Patients contatninq rad t t sac t t "e materials are to be
conftned to their room, em c ep t tor spectal medical or
nurstny purposen appr oved ti y t t .e kadtation fherapy
Dopartment.

e) No niirse, v i e t t or . <ir a t t oiv im it wh. > io pregnant should
be permttted io the room ot a pa t t "n t who has recetved
a t her apei tli c amount at r od s om.t t vi t y untti the patient
no longer presents a redtatton hareed. F- ema l e visitoru
should be asied whether they are pregnant.

f) Attending personnel should woor rubber or dtsposable
gloves when handling ortnals, bedpans, ements basins,
or other containers having on. matertal obtained from
the body at the pottent. H a nii q 1 o v e ;, betare removing
and then wash handu. ihe ult ><"s rhotild be lett in the
petiont'n rnom in the den t gna t ud wautia contalner.
these q1 oves need r io t. Inr mt*ri1e or surqtcal tn type.

q) Disposable t t v mu uhould be umi in the care at these
pattentn, whenever pon% b1". Ihe9e ttums should be
placed an the dentunat"d n u t. " c (in i a a nor . t.no t ac t the
had t a t.1 on datety U f t i a 'r 4 'r ht d"siquee tor proper+

disposal of the content' me t em destqneted waste,

conta ner.
h) AlI clothes and bed Itnens uu d t)y the patient should

be placed 1n the 1aundry bag pr avi ded and should be
lett tn t h er patient. s room ta he chec6 ed by the
Rod t at t on Sa t ety Offtcer or htu destOnee.

1) AlI riond i s p osab l e 1t"mn *,hou i ) b" placod 1n a plasttc
bag and nhould he let t in t he - pottent's room to bP
checked by t.h e Rad t st ten % t et (It t 1 cor or htu
designee.

., ,-,

.
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J) Surgical dressings shnold be changed only as directed
by the phystcian. Such dressinqs should not be
dascarded but shoutd be col 1ected tn plast 1c bags and
turned over to the Hadtation '2a t et y Utticer or his
destynee. Handle these drencinos only wtth tongs or
t wee;: er s . Wear et t sposabi e al oves.

k) For I-131 pattents:
(1) The pattent should be ent our aqeil to use the totlet

himself, and to tripio + lush the tutiet atter each
use.

C) Disposable plates, cepu, and eatinq utenstis will
be used by patients who are treated with 1-131.

(3) Vomiting within 24 hours etter or al administra-
tion, urinary incontinente, or excessive sweattnq
wtthin the f1rst 48 hour a may result in contamtna-
tion of linen and floor. In any situotton where
the pat i en t. * s rcom may be contamtnated or if
radicactive urine and/or teces io spti1ed durinq
colIection, col 1 the hadiation Wfety Ut+tcer or
has destgnee, Ext. nih0. Meanwhale, handle alI
c on t am i n a t.ed matertal with disposable gloves and
avoid spreadtnq carit ami na ti on.

(4) Feep all contaminatud wantes and vomitus in
plastac bags an the patient's room tor disposal by
the Hadtat1on Satetv UttIcer or hts desagnee.
f eces need not be routtoely saved unless ordered
on the chart. lhe saine totlet should be used by
the patient at all timeu and at should be well
flushed ( J. tsmes). lhe Hadtation Safety Ufficer
wt11 establish pr ocedor o= tor dinpasal of wastes
(see item 11 below).

1) It a nurse, attendant, or anyone else inows or suspects
that his or her siin or clothing, including shoes, 1-

contominated, nottty the Radiatton Satety Utticer or
his dustgnee ammedtately. Ihn3 person should rematn in
en area adjecent to the pattent's room and should not
wall about the hospita1. It the hands become contemt-
noted, wanh them tmmedtately atth naap end wate .

m) If a therapy patient thould r u md emer ger ic y suraery or
should die, nattty the kad t a t i on batetv Utticer or the
Radtation lherapy Dopartment jmmodtatelf.

n) When the patient in discharood, call the hadtation
Safety Ut t icer nr h1s doqtoneo or the b id i at i on Iherapy
Depart ent and request Ihat ih+- rnom ho m ir < e ett tor

cantamtnatann be t or e r om A t no ' lie r ooire.

11. Waste Disposa1

When contaminated wasten are transported ta the Waste
Storage / Disposal area, precauttons will be ta6en to min t ml; e
entornal irradtat1on of personnel. Stored wante5 wt11 be
shielded to maintain orpocitr e to peruonnel in r eqtr i c ted and
unrestricted areas al. AR A .

'
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b.

P-32 1s being used in 1) quid torm t or admtnistration to
therapy patients. Since P-2.J ts nonvalatile, precautions
with this eadionuctide do not tnvolve the use of a fitme
hood. The P-32 (in its shielded container) is placed on an
absorbent pad on a portable cart. This portable cart is
used to transfer the P-32 from the radium room to the
adjoining simulator room for administration to the patient.
The physician hand 1tnq the P-32 wears disposable gloves.
After the physician has insttlled (colloidal P-32) or injec-
ted (soluble P-32) the P-32 into the patient, a radiation
survey of the simulator room and the materials used in the
administration is performed. Any contamtnated materials are
placed in a disposable plastic bag and stored in the radiume

room until decayed. If the simulator or the room is contam-
inated, the radiation safety officer or his designee is
contacted to 1nstituto decontamtnation procedures.

1-131 ts ordered in liquid torm and received in a glass
vial which ts sealed wtth a rubber stopper. At the time of
administration to the patient, the 1-131 (in its shielded
container) is placed on an obsorbent pad on a portable cart.
This cart is used to transter the 1-131 from the radium room
to exam room #3 for administration to the patient. The
physician handling the 1-131 wears disposable gloves. A
needle-tipped straw is inserted through the rubber stopper
into the 1-131 solution. Iho patient uses this straw to
sucF up the 1-131 solution. A second " th r ea t h er " needle is
also inserted through the rubber stopper to avoid the crea-
tion at a vacuum inside the stoppered bott le. After the 1-
131 solut1on has been.admtn1 stored to the patient, the
needle-tipped straw is removed from the vial and placed in a
nip-loc plastic bag. ~l h t s plastic bag'and the empty glass
vial are placed in the original uhtolded shipping containt:r
for return to the manu t ac tur er . Ihe " breather" needle and
the absorbent pad ar e sur veyed and, if contaminated, are
stored in a plastic bag in the radium room until decayed.
Since the stoppered bottle is never opened, tt is not felt
to be necessary to perturm the procedure under a fume hood
or to perform bloassays of the physictans handling the 1-
131. However, emergency btoansays would be deemed necessary
if the stoppered vial were accidently opened. The procedure
to be fal1 owed in oullined below.

14 A bioassay should be performed as soon as possible
after any incident that might cause thyroid uptakes to
encoed 0.04 uCi of I-131.

2) If the thyroid burden at the time of measurement ex-
coeds O.14 uCt of I-131, therapeut1c procedures to
accelerate removal at radtoactive todine from the body
should be constdered. Ihts snould be done wtthin 2-3
hours atter enposure no that any prescribed thyroid
blocking agent would he ettective.

art',| ,
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3) If the thyroid burden at the time of measurement ex-
ceeds 0.04 uC1 of 1-1.31, a repeat bicassay should be
taken within 2 weeks in order to confarm the presence
of internal radtotodtne and to obtain en estimate of
its efiecttve half-1ite tor use in est rinati ng dose
comm1tment.

4) Carry out repeated bioassay me.isurements at approxi-
mately 1-week intervals at least until the thyroid
burden is less than 0.04 uC1 of I-131.

!

!
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20. Therapeutic Use of Sealed Sources j
|

Cesium-137 I

a. The Cs-lJ7 sealed sources writ be placed in the lead-lined
safe (Radium Chemical t;orpor a t t on , t at. No. 4/O-fcH) at the
location shown in the facil1tv diaqram at item 11 of this
application. lhe nearest unrestricted area is the public
staircase to the South of the storage room. I'he approximate
distance to this unrestracted areu as 7 feet.

The long-terni exposure rete is determined by the shielding |
provided by the lead-lined sate and the concrete wall. The
walls of the lead sate ar e at least 4 inches thick in all |
directions. The concrete wall lu 12 inches thick. There- I

fore, the calculated exposure rate in the staircase would be

E (375 mci ) (3. 28 R-cm2/mC1 -hr ) / (213 cm) 2 J x exp(-ux)XR =

27.1 mR/hr x 1.91 x 10-u=

5.2 x 10-' mR/hr=

1

and the dose equivalent would be much less than 100 mrem in
any 7 consecutive days.

The short-term exposure rate is det ermined by the presence
of C s- l I7 sources outstde of the lead nafe during the
loading at the appl i cat or s. t>uring this time, there would
he a maximi!m of 1/S mC of i. 4, - l '. / ointside of the safe for a

i

period at time not exceeding S mi ni s t es. Ilie distance to the
unrestricted area in this esse in approntmately 7 feet.
based on these assitmp t i ons , the e :pestire rate would be

L(17S mC1)(3.28 H-cmd/mC1-hri. (. li cm)2] exp( ux)XR =

The shielding in the wall consists at 12 inches of concrete.
'

lhus

XR 12./ mH/hr U. W )J4= -

and I|
i

|AR 0.030 niH/hrn

lhe dose equivalent recei vers ilur i n< t ; one tiour pertod when
the sources are out of the Late tsu- % minut e s would be

DE = (v.OM) mr um / hr > i,5 mi n / w mi n i,

* O.0025 mrem /hr
!
'

b. The sealed aourcec will be loaded i nt o the applicators usingm

long-handled tongs while worlinq hehind a lead glass L-block'

(kadium Chemical Corportatico, t:s t . No. 46Jf. When loading
the applicators into the not1ont U ie war 6 wi1i aluo be
performed (tsi ng 1ong-h+ndled tnnqs.

4

h, N )
i
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c. Ring badges will be worn by all personnel handling sealed
sources.

d. The sealed sources will be t ranspor t ed in the lead pig
described in item 11 of this appitcation. ihe exposure rate
at the end of the handle used to carry the lead pig would be

XR = [ (175 mci ) (3. 28 H-cm2) / (25. 4 cm 2] x expt-ux)
= 890 mR/hr x exp(-ux)

Correcting for the shielding provided by the steel lid

ex p (-t$< ) = 0.131
,

Hence,

XR = 117 mR/hr

e. Attached is the signout sheet that will be used to record
th>e removal of the sealed sources from the lead sate. This

~

i 'same sheet will be used to record the return of the sealed
'

sources and verity that a radiation survey was performed.
' Semi-annual inventories will be made of the sealed sources.

f. A radiation survey will he performed as soon as possible
after the patient is returned to her room. Exposure rates

,

will be measured at the pattent's bedside, at 3 feet from
/ the patient, and at the entrance to the room, lhese expo-

sure rates will be recorded on the attached Nursing Precau-
tions Form a copy of which will be placed in the patient's
chart. Upon completion at treatment, the sources will be
removed and counted. After the sources are removed and
placed in the shielded cart, a survey will made of the
patient and the room to ensure that no sources have been
misplaced.

g. A copy of the Radiation Safety Procedures for fherapeutic
Use of Sealed Sources is attached.

1-125

a. The I-126 seeds (JM Corporation, Lat. No. 6701) will be
shipped from the manufacturer for arrival the day before the
proposed implant. The seeds are shipped in a glass vial
inside a lead container twall thickness approximately 5 mm)
and will be stored in the radium room of the Radiation
Therapy Department. Ihe nearest unrestricted area is
approximately 7 feet from the storage site. The dose rate
in this area, assuming 100 mC1 activity, would be

DR = (100 mci ) (1. 32 rad-cm2/mC1 -hr ) / (213 cm) 2 x exp(-un)
2.9 mrad /hr x exp(-ux)=

For long term storage, the seeds will be inside their
shipping container. In that case, exp(-ux) is nearly zero

'. :rco d5
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and the radiation levels in the unrestricted area will be
less than 100 mrem in any / contecittive days.

For short periods at time, the seeds will be outside of
their shipping container (e.g. during transfer t. o the
implant gun maga:Ine or inventorv). In that case, the walls
of the radium room provide attenuatton q1ven by

exp(-ux) exp C-(0. 693) (30. 5 cm) / (0. 85 cm > J=

1.59 x 10-12=

where it has been assumed that the wall in composed of 12
inches of concrete and that the HVL for concrete is equal to
that for tissue after correcting for density. Hence, the
dose rate in the unrestricted area would be

DR = 2.9 mrad /hr x 1.59 x 10-12
= 4.6 x 10-'1 mrad /hr

,

and the radiation levels in the unries tr i c t ed area should not
exceed 2 mrem in any one hour.

b. The following equipment is available for handling the I-125
seeds and descriptions of this equipment are attached.

Manufacturer _D. esc r i p t 10,n Cat. No.

Mick Radio-Nuclear Instruments V-bloct 7509
Radium Chemical Corporation Lead-blass L-block 462
Mick Radio-Nuclear Instruments 1-12b bun 7203-1
Mick Radio-Nuclear Instruments tsun Maga: Ines 72O3-2
Mick Radio-Nuclear Instruments Maga: Ine Holder 7203-5
Mick Radio-Nuclear Instruments Stainless Steel fray 7203-6
Mick Radio-Nuclear Instruments fweezers 7613

Ihe seeds are handled tallowing the procedure described in
the attached instruction sheet from Mick Radio-Nuclear
Instruments, Inc.

c. Ring badges will be used to monitor the radiation doses to
the extremities at personnel hand 11ng the 1-125 seeds.

d. The 1-125 seeds will transported either in their original
shipping container or in the gun maga:Ines/ magazine holder
described in item b) above.

,

e. The sources will be counted when the shipment is received to
verify that their number agrees with the quantity ordered.
They will be counted again as they are loaded into the gun
maga:Ines. Folowing implantation, a count will be made of
the unused seeds. Films of the patient will also be taken
after implantation. The number at seeds observed on these
films will be added to the number of unused seeds and this
total wi11 be compared to the original shipment quantity.
The unused seeds will then be returned to-the radium room in

1 5 i
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Radiation 1herapy where they will be held for decay.

f. After the ratient is returned to his room, a radiation
survey will be made. E.xposure rates will be measured at the
patient's bedstde, 3 feet tram the patient, and at the
entrance to the r oom. lhe patient and the room will also be
surveyed before the patient is discharged from the hospital.

g. A copy of the Radiation Saf ety Procedures for lherapeutic
Use of Sealed Sources is attached.

.

Ir-192

a. The Ir-192 seeds (best Industries, Inc.) will he shipped
from the manufacturer for arrival the day before the pro-
posed implant. The seeds are shipped in nylon ribbons
inside a lead container (wall thickness approximately 3.2
cm) and will be stored in the radium room of the Radiation
Therapy Department. The nearest unrestricted area is
approximately 7 feet from the storage site. The dose rate
in this area, assuming 100 mC1 activity, would be

DR = (100 mCt)(4.72 rad-cmW/ mci-hr)/(213 cm)2 exp(-ux)
10.4 mrad /hr x exp(-ux)=

For long term storage, the seeds will be inside their
shipping container. In that case, exp(-ux) is 7.35 x 10-=
and the dose rate would be

DR = 7.64 : 10-* mrad /hr

and the radiation levels in the unrestricted area will be
less than 100 mrem in any / consecutive days.

For short periods of time, the seeds will he outside of
their shipping container. In that case, the walls of the
radium room provide attenuation given by

exp(-ux) ex p t-(0. 693) (30. 5 cm> / ( 6. J cm) J=

3.49 x 10-2=

where it has been assumed that the wall is composed of 12
inches of concrete and that the HVL tar concrete is equal to
that for tissue after correcting for density. Hence, the
dose rate in the unrestricted area would be

D'R = 10.4 mrad /hr x 3.49 x 10-2
3.6 x 10-2 mrad /hr=

and the radiation levels in the unrestricted area should not
exceed 2 mrem in any one hour.

b. The Ir-192 seeds are used with an atterloading system that
is implanted in the patient in the operating room. After
the patient has recovered from surgery, he is brought to the

... . t ' :H ibb.
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simulator room in Radiation t her ap v. f ly l on ribbons contain-
Ing dummy sources are placed in the atterloading system.
Films are then taken to det er mi ne e lie ,pproprtete number of
seeds to be implanted. lhe t r -It oceds are transported in
their shielded cont.alner from the adjoining radium room.
Long-handled tongs are used to t hr ead the nylon ribbons
containing'the Ir-lY2 seeds into the atterloadtnq system.
Stainless steel buttons are cr imped on the nylon ribbons to
hold them in place. The patient 19 then transported to a
private room in the hospi t.al .

When the implant lu t a he r emoved , the shielded ship-
ping container is carried to the patient's room. The nylon
ribbons are clipped and the sources are removed using long-
handled tongs. The sources are counted as they are placed
in the shipping container. The shtelded container is then
carried natt to the radium room and held for return shipment
to the manufacturer.

c. Ring badges will be used te monitor the radiation doses to
the extremities at personnel h and l i nr1 the Ir-192 seeds.

d. lhe Ir-192 seeds are transported in their oriqinal shipping
container. Assuming a total scli vi ty of 100 mC1, the dose
rate 20 cm tram the container would be

DR = (100 mci)(4.72 rad-cm2/mC1-hr>/(20 cm)2 exp(-ux)s

1.10 rad /hr 2.1 10 - '=
, ,

2.5 mrad /hr=

e. The sources m 11 be counted when the uhlpment is received to
verify that their number agrees with the quantity ordered.
Following implantation, a count will be made of the unused
seeds. Films of the pat. tent w111 also be taken after im-
plantation. 1he number at seeds t ih s er v ed on these films
will be added to the number at unused seeds and this total
wi11 be compared to the ertytmal shtpment quantity. The
unused seeds will be stored in the radium room in Radiation
Therapy. When the implanted seeds are removed, the used and
unused seeds will be returned to the manutacturer.

f. After the patient is returned t.o lit s rcom, a radiation
survey will be made. Expocure rato, will he measured at the

,

patient's hedside, ? +eet from the patient, and at the
entrance to the room. The pettent sod the room will also be
sprveyed betore the patient is distharged tram the hospital.

f

g. A copy at the Radiation Satety Procedures for Therapeutic
Use of Sealed Sources is attached.

.

I

L



- _,

NURSING PRECAUTIONS FOR PATIENTS"
CONTAINING RADI0 ACTIVE MATERIALS

~

lowa Methodist Medical Center
Des Moines, Iowa

PATIENT DATE

Room No. Physicians

Rrdioisotope and Dose Administration Date/ Time

Source RemovalTimelDate

Exposure Rates in mR/hr

DATE/ TIME BEDSIDE 3 FEET DOOR WAY

Comply with checked items

1. Visiting time at 3 feet.

2. Patient may not leave room.

3. No pregnant visitors or visitors under 18 years of age permitted.

4. Film badges must be worn.

5. Disposable gloves must be worn while attending patient.

6. Patient must use disposable utensils.

7. Linens and disposable utensils are to be collected.

8. Smoking not permitted.

9. Room is not to be released to Admitting Of fice until approved by Radiation Therapy Department or
Radiation Safety Of fice.

10. SpecialInstructions

in case of emergency call

xn s2 i2* = 20. 2/28/85
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L.OADING ACCESSORIES
V-BLOCK,

This tool is ovoiloble to facihtote the fooding of I 125 seeds .nto the mogormes cf the Mick Applicator or.d 1-125 Gun.i

l

it conusts of two ports; A base plote with a well for seed pci up. u"d o peonaner.tly otteched stebihrer block. The stabilizer block,
pos tioned at on ongle, hos in the right hand corner o retto.:gu ar . u 't dg. r ea ..or o nmg v. hah fits fle cartridge. To the left ofr

the cortridge receiver ore fi<e threaded hofes wh,ch ser
ve os s'; oge .on po in.er ts !ct tFe loaded magazines. With five fooded

r..ogozenes in the storoge comportments, the V. Block of fers sulhoer;r po'ect.cn ago.ost n.diotic,n exposure.

Ec,th components of the V. Block are mode of bross The surface is hmhed a.th decoratne e!ectrcifess nickel.

For looding seeds into the cortridge, sc porote the magor,rie F ead bcm the ,mer.dge This is achieved by turning the magazine head
counterclock wise. Insert the cortridge ir:to the cortridge rece..cr . I the s'ob t er t b!c,ck and push .? as for down os possible, thei

| corti.dge slot matching the opening from the | 125 seed sh r p.no n.nto r c.. du p 10 seeds a.to the weli Carefully reccunt the number
!

21 seeds With our special forceps, pick up one seed, hc! Jing the <.ct d in f! e to >r,

er automattolfy the seed will be perpenticular to the
!

fccceps ond, withcut squeezing, feed it down s!caly into the cartridge w i ont.1.t souches the bc' tom Do not drop the seed into the
e ortsidge, guide it down. Pick up the nest seed in the some manner, feed -t dean into the s!ct until the seed rests parolfel on top of the.

pre <ious one Continue prxedure until the well c.f the V4tock is tmpty .,h.ch n cons the cartridge is full to copccity (10 seedst.

Check once more the number of seeds in the cartridge it oni f nine seeds one occcmnted for,it may be that cre has follen upright bchind
the ofready stocked seeds in this cose, empty the cortocPje mio the U og no und serat the food.. g procedure With 10 seeds visible
,. +e cartridge, insert mogoz.ne head p'enger ir.ta cartridge stat ord turo A. <.re, anth down preuvre, until it stops. Pemove mogo-

.

. e frc,cn cortr.dge receiver and, before storing look shielded b, ' ecd ,|. , 6, irregular.t es m the stocked seeds-1

, . . . .
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The seed monufacturer guorontees quohty control cf each seed by ;m3+g el em thrcugh our cortodge before 56 pment- To osoid
whcu' ries it is odvisoble not to use seeds shot ore too long teeds that o<e e fren>ely short, c,r seeds that have large welds at the end

Geer or s.nderuzed seeds con be used for superhcial implon's wl cre. 6 th ine hdp of a 17 gauge needie and our need'e f ur nel ot'och-
i.ent, the seed is dropped into the funnel and tror sferred .in the Nmm n, n ears d a st,let

5 e V. Block and the torceps should be port of tr.e ster.hred ms% " t *. o , " 'he c perat.ng rocm

// ih the he'p of the V4tock, the lood.ng of l 125 seeds is o sm p . f 7 tot.'r a b.t h rec s.< es only o Ic6 ninees of practice

; 12 L - - -
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SEED GAUGE

C|' ' . -

li + i f . lptal teo! if r eed arises, to determ:ne if a
. .' * * j

# ' N''M[)
i l'.'5 seed * il paa et, rough the instrutnent without get.
t.. g . c ; ?t,,, tc,p cf the seed gas.ge is provided with a
t . . 't r.c : ' ' . t li a s< el r ones thrcog5 both, it w,11

*$ i ;sp. Se instr sment The seed gaugep r ., ..t

c n:- ett ac t eJ t t' e V E'oc< car e 7509. os shown.

\
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\
*
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AEVEASED ACTION TWEEZEAS
l
,

| m~%,

" e e.ersed oct.cn tweezers ovo es cruf - **t seed
"

| r.eccuse of its oan c! cmp.ng c;;.:.t.,.i 'y n- ;;- s

pov.ded w th a 45 p and the uppe, b:o .n. , wI.
a gro<..e to acccmmodaic the seed t-:. * ;.-'

::?c ta

FLANGED NEEDLE

/^

.

m

.

.

=750:F

+ ur ge .s ottoched of the upper end of the 15 cm needte and se .es .s o essel reference part !! indicates if the need'e is prep-
, .r-.e<ted into the chuck of the Mick Applicotcr. WFen asertej . -,t , ti, tr'.e l'onge s ilush *,th tFe tip of the chuck If e remo.n.ng

..' d the reecie behind the flange is sandblasted. prord ng ro e 9 rp.ng toner

. . t et we o<c.loble ind.widually or os port of a set c' 24 4.tn 24 c:!<ctcs and 2 f:cp *.res. co'o!cgue =7905

fTlidSsdic-linigsthstrimmisat
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NSTRUCTIONS
.

Modified by P. Voorling

INTRODUCTION
neea e eu ,i u .e. ti,,, un og, , ie prot.uding part of the needte and whertne preparat.on of the t 125 Gun prior to surgery as rest ecortant uan, ,t n,n ,e ,:, e., a a f,n.ie i.t p t rn t,e need:e chuck cap crackwise as farv'.<u.tes and enconven.ences was t e avoiced by c ae. '#1v #ow ng g3g ,.

e t. n s eps As witn any other noe epipment et is vaa: in get arawa ried
W m tne nee j e t. my anact.er; to t .. instrument. a pin located in the needia." .'s tea'wres and functions before us.ng .n surger, Prt cvar a:*ent.on c. g > c o . mear ,,, i.,, rN ro of tse t:ssue ring cut-out. Check if:e asd t.,e g .en to the dela.'s et s'tacher'g the gu'de needms la the appi cator <ut, t,a ,o% .t.u. %trument tay shg* try lif ting tne enstrument,

<rsure proper seat.ng and f t and to the vert car spac.ng ros eLres car.ru up a r d t ..e .p m pay t .. ... ..d e t r m.y Care snust te taken at this pointr.vantat.on et the seeds ne' 'o 2 g , .i. . t .. o. r u t t 3 i..mtea rv c a<e ty pu hng it out of the tissue.rY rie 1125 Gun la bas.cally a very semp'o instrument and % c onstruc t.r.n T , . . t a . r. tr
r

. e o u* t t tr e ira. ited r et re. set the tissue ring to theugged enough so that damage du ing normal use .s prac t.c aoy im rumor 3s ice .9.tn inde t r g.3, ut ur.u tor.d depress trigger lock ard with
,3 r

.. s tre N a t at ally good care m st be taken at'er each ase Air prts geouldu
tre ote' na'iJ ho'J mer ure. l steah (t ehind the instrument hand e) and

.

r n < ear.ed and stored en their designaled loca'sor's The nea@es snourd t,e tone, Gun 1- te two s'i. .re j in the needia holder. which conts.ns tour $101s for eignt neetes ca h :.u" ace he et,e tr.'gger lock and remove hemcstat.
T;>e reciryu .er o sn.; (cartt.3;e recener) 4 ppearing through the outerf r.e magar.no holder is prow.ded w'th five hotes to store t ve ma jsz ces Tne teres s < ' M c.ito t'.e depen ci necc er on tne adocent scale. where ther:,v ament can t,e cleaned by saaking in hydrogen peroi de .m ned ite;, t.r c si e; 3, ovid g e p ge t

vie. use loro*ed by gentie scrubtong w.th a sett brash a-2 sprav ng a .n us(rt.on u .e seed i ag ir n.. .s 4: ' .ans the loaded magazino is taken
The stent.rairon tray can be cleaned a in a epar sta ntes.,s

.cis of .aier uut a sic . e pn t.on w . i sutra al me way eto the rectangutar cartridgee

After all parts are correct'y staredstees cican.ng spray .mrr ed.a:e r e, e,..., u, tn.i

os t. it the sel is compiete
.m.er e ers .tn ine cartr.cge stat mming anaf frcm the

se ve t4ute to e tne :.t, et met t e t ep ctely etra:ted cut of position in
*#''' '" * " * ' " '* "''"'''*"*d * * * * ' " '' '" * * I" # d C 'PREPARATION FOR USE

Tr.e sta niess stees tray conta ning the apphcator and accessories shou'd be ance a ca.c."is t> car J ."nd.c at.'ng it at tt e sma:1 t al is caug'it in the inJenta-
esam:ned for completeness All parts should t's v'sua"y es mned a9d and tion of the mag nine
mLe rg parts should be quickly tested for smoothness Of rn3! on the ga.de Mplantaton of tw see1; is a.comvished as forces. The f.rst of the ten
' eed es should te stra*ght. 00t Crimped. 8nd the points shautd be sharp seeds to the ca,ir.;se is u., pasted mio ir.e need e by pusning tne sty.et nii
b , t est step in prepar.ng the instrument for implantat.on of t 125 seeds is (ne way cumn in e'Jer 13 penetritte hard t ssurt it may be necessary to
ma J ng ct the magarires The magazines are stored in the r agar.ne holder appy c,ir, p,es3are n p,ah tne *rre sca hanc.o as et reacties its ertd.

i t :.,e gi.,ig, ,s not cor'+ e etq cepresu d, the seed wit; remain in the needle.' tr e sta.niess steel tray and may to removed by unscr**.ng mnter etack~
tnus b, .nse i. g tri. r.ca t sr e 2 rao teccs wd! te p aced on top et eacnr te iciccan se for stcrage) The magazine cons.sts et two comr.aneats
,,,,e r Pa p en of inn nwr side of tne tumar trass during this p ocessc;n t e read and cartr.oge The magazine r ead es a hema tar a: body cri- u

r t an genera ,y esse ror.inc e Inat tr.e st+d has in f act been depos.'ted atr' rig a Giu 'ger under spr rig tens.on The cartt.dge has a re''anwir eace' .s

tne bottan* :.t tne f.eusa r rnte.rs a sut to hold the l 125 seeds It.e front Of the C 31e dge s upon To snf ert fr s'em! wed uss i '/ sp3ced t cm. pu'l tregger (Wece (two chcks -.a1rg TPe cartridge *s test loaded use) o er V r;:n (see os.r .eJ'* I cmi tnro. m .. h s Int 1 ', cm Futs stytel out ta its entreme end and cesense
a

r C ng accessor es) Pick up the seeds wi'$ our sper 'a eps anj *e.31
e

't e SJct trom lop to bottom It is impor13rit tMat the see1 is n )t drapped''

't e r 4, ty bst place 3 Ca'e%'ly at the LCf'om Of "'e c a*'t ?;e The res' D J" r ta (sun t e ' f- f. %w WJ r4ed O. with trdes f.nger Lt one h3nd-i 1.s p Ched up an IP e sate manner and ted into the s at urt ' .* res's p3 3Nei Wress t' 'r g y gt, a r rj w.th c!her hand pu5h the af nct barrel Com-
'- !; f Gf tr e prev +0us One Ih 5 proce1Jre 's ref ealed un' t f *e r J'tr'J ;P
e1 li cepec ly of ten (10) seeds Tre seess st ovid st Se sm"i', and f f "o* ~L ' * i ' .' Pwl! Ltytet %? ta its e.at' erne end tgrn need:e C!ampinges ' i>

uaa. cr- r vt t r. rem %e r.t ec:o and icwcr Gun as f ar r.s itras Inc open ng en the trort of tr'e Cartridge See1s ah _n a e under cr a' N oer WV1' 9 p art of a s. t r<ec.e (To stove the inner barrel ther

.e's.le1 in Saif not be used s.nce ther could cause lamm g e ' Te rea ;3 t. j p r 4 ; . at ce ccs te aej ;s

/ rie ',r d;pic ator erhen the Cartr Oge is loaded 10 cJpar ty nse t tmo en3g3 - m ; le t' F f ant pra eds't, .I as reccrr.frCnded that the instrumert be rtnsed
** re41 CNnger .nto the car'5 age slot and twin clXb a se n'!n st Jht t 'r' a' sa' "o or repar n sO!ut On in Crder to rernove tissue ort . en';r 5

er a s'd f ressw e u t i et stops i*e tragalte 's no* re3de 'r n ' p'a - t a' t's ' I an r a t'ter'ere * th sr"Octh rnove '.ent c' tre mCving parts of ther
? r ar. t e put tach .nta the s'a.n oss steel tray s' e A ,:r 3H $,e n;g et asepto is * eiptst in f ?4 Og the sC'ut on th'ou@.

' t c' .ne 6 a r it as stee. Iray and .!: conte 9ts rr.ay be s'er.. * * 1 F , s ' c 3,.nl t ( 'i t ' = J * to 6's l . r d e *" . ial wredss

9g* rto 50 The n Soden Case is used for transportJ' r n sM V 's*.'sje J11' o ' ' t J l' * es;rse e Pfetam*cas. a n a'.CLMe aC:our'faDility ofr
e, n 3 e, v.! I i' 'n J M a r ej f ar in s 'ea',On. re''Grds o' bOu ces einf l tritedr

'/s,31 r4s t"r A t% Q't ns s'e awa.la*,'e a 9d wNk * 'n " r * t'* a M r ' ('a 1 'e*3* ' 0 # e 's '" '' f ' nf de * 'P tr e nurr t;er Of seeds 3va f ab's Allw
, -

-c er t 'r a' ire rece v.ng sof ,s sma.ter to a:c ornm.ca% 'r e s te m "e ' r .- 3" t s , * C w"u' es %DJ sponges and suction devices
,'s r.$ A., t 99 magal.nes are e3s ly .dertt.fied Cecawse ;' 'ne r L '.2 *n c oinr y 4"er 1r e imp!3".1 procedu8e f 3110vv-up Of. s 'e . v . t* d - *e JS=
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'e er..ni.t.on cf the i 105 seeds s done er means of an a'rer saad c.g 4, n ,, e . y. , ~ , use j .r e a;pi o:or tar 1125 seeds is the rsoture cf the* t a. Le Th 5 lechn.que Cons.sts of five bas,c steps 11 pf a" d st' but on O'

i c, erg.y en 3 ;.s . a * t o la s cost 1 OcC ur th'ough eacc0sive use O' force'*eis 2i sert g#de needles h al'ath applicator to ree3 es 4 nsen rnan
i i n. e u. . - a e = r 3 '..-e 3 c r seed .n a c artr.dga The tiny ceramc tends

e e r,c,r a n ng rad oect.ve see s and 5;impiant seeds throu ps g.: de nees'es
, w,,ir.gna! a t . e i t ."i s . ., r a r e r v.s b:e once the cacsu:e is rupturedas r.g toe tu'not votee aad snipe seej strergth and das red :*erateu! c h c, t v t e. a , d t , . * J e' .se of tan .rs:Nment a9d 5 ting cf the seeds

te "e spaLng tet*een gaide need'es and te!*een see :s snoJd te e: e , < e ,, w
. r ed o as to sch eve the desired tnerapeut.c effM t w !" a r'.r. m m etw A, i, .. a v a' . t s a t a' c n sa'et, r'r edees aad per:. rent reguta.& pc t.ons Tne Ocsirne ry of I.125 seed irrelants .5 d s. ussad ., HJA t aen ; c It ( . , ed L ' at 40 utden&Ong an empiart ; QQ'ar" in CMer- . o' v.te st.'.C brachrrretaky. etted by Bas 1 S H.Iar s M D or Memer.a-r

o m.e r , e, e ja ,,' on sa 't'r ' pe'sc nnet. cat ent. rat en: s tarni y. andr '

w. r e'ter.ng Cancer Center (put'shed Dy Psbbshing Se er t es Gross inc . ,, , gener a, : w . Ar Jn'r' d p del nes are 3,s iatte through the Nat ona!
Nn Mass 1975L5

i on HJ 1 a: cm P, mea an .n3 Measurerrer:s 4201 Conrect> cut Avenue.Ccuns.. un of aw.co needies may ee accompt.shed as toltoas arsert hoitan 17 tcA Wasn.r ;!vn 3 C ?0008 a d tr.e sa.rre sappliers
,o.,.e s'a.n.ess steel needles 15 cm long. and ground to a 45 degree point.
c, .r.2 'ne periphery et the tumor rness (Fer implants threm tre intact sk n gLggg,gg

re , ,, tng ja g, g r e,,3 go,' ore s'a', ,,m3,p,pg 3,,q3
rc:edu e aa2 be t of the clearung,, ,,,,r d,,,, tre .-e tes ..th snarp po nts are preferraDie. but for intrat5crac c a-d intro ab- :. ant r

y, e, y , m,f,,*,"n,,,n' at .trp ants, at is better to use less sharp need!es that D not penetrate p c3 3,3,g

. .O t r.an je the r pos t.on so easity) for a spherical shared tamar. 0 55 m.ll'- , , , ,ns,7. e g t*e tocp were tP ro@ each need's
a,a me., e var ang .,eecs n en are e e:?ed from the bottome e nom r a' seed strong:h and an e m of 1COOO rads desve'ed through to?at

aer a r r eedies are usually scaced I cm ara't for f amors up to 4 cm .n ,g , , , , , , p,g g,ggy ,,cer. .nstrurrect imraedistely a.ter
e
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, ..o. neec:e troplanted with.n a tumor bed may be cateuta'ed once the 5"'es a w w aN emcw .vam cmu*<
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w red scars ra ' o, i 125 see1s Ao 193 c'a.rs and s.m.iar sou ces As eth anyr
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' ptr terr-c.e 1125 Gur. from the stainiess steet t'ay and pt ice ho'itanta ly ''rcajan a'2eecs tr escence d s meter decces st36 d te ut f.2ed1

' ., : Wwe tir., d ng tr e instrument w.th inden finger press do*n te.gger R 'a! e V eJ''i ? ' ' * s for ! d es sed e,es are av3 IdDie as accesscr es
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'e v e ' . r 6 '25 s*'eJ m; ants betaase of the fow erergy of the rato-
t e need'e at tr e tissue su lace prior la attacNng the a;'paca:Or ta the %c4 der
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Radiation Safety Pr ocedures for
lherapeutic Use at Sealed Sources

1. All patients treated with brachytherapy sources will be
placed in a private room that has a toilet.

2. The patient's room will be properly posted or attended in'

accordance with 20.203 or 20.204 of 10 CFR Part 20.

3. Surveys of the patient's room and surrounding areas will be
conducted as soon as practicable atter sources are
implanted. Exposure rate measurements will be taken at the
patient's bedside, at 3 feet (or 1 m) from the bed, and at
the- entrance to the room. The Radiation Safety Officer or
his designee will then determine how long a visitor may
remain at a distance of 3 feet (or 1 m) from the patient.

4. Immediately after sources are implanted, the form " Nursing
Precautions for Patients Containina Radioactive Materials"
will be completed and attached to the patient's chart.

5. Radiation levels in unrestricted areas will be maintained
less than the limits specitled in paragraphs 20.105 ( b ) ( 1 )
and (b) (2) at 10 CFR Part 20.

6. Nurses caring for brachytherapy patients will.be assigned
fi1m badgec. FLD tinger badges w111 a,leso be assigned to
nurses who must provide entended perscaal care to the
patient.

7.- At the conclusion of treatment, a survey will be performed
in accordance with paragraph 3b.14(b)(5)(v11) of 10 CFR Part
35 to ensure that all sources other than permanent implants
have been removed from the patient and that no sources
remain in the patient's room or in any other area occupied
by the patient. At the same ti me , all radiation signs will
be removed. If the patient is to be discharged, the final
survey will also include ~a notation on the patient's caart
that the activity remaining in the patient meets conditions
tar release tram the hospital.

8. Instructions to Nurses

a') Special restrictions may be noted on the precaution
sheet on the patient's chart. Nurses should read these
instructions before administering to the patient. The
Radiation Safety Officer should be contacted to answer
any questions about the care at these patients in
regard to radi ati on safety precautions.

b) Nurses should spend only the minimum time necessary
near a patient tar routine nursing care. Obtain and
wear a tilm badge as instructed by the Radiation Safety
Officer.

20. 2/28/85
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c) When a nurse is assigned to a therapy patient, a film I

badge should be obtained immediately from the Radiation
Safety Officer or his designee. The badge shall be
worn only by the nurse to whom it is issued and shall
not be exchanged among nurses.

d) Pregnant nurses should not be assigned to the personal
care of these patients.

e) Never touch needles, capsules, or containers holding
brachytherapy sources. If a source becomes dislodged, |

use long forceps and put it in the corner of the room
or in the shielded container provided: contact
Radiation Therapy or the Radiation Safety Officer at
once.

f) Bed bath given by the nurse should be amitted whi1e the
sources are in place.

g) Perineal care is not given during gynecologic
treatment; the perineal pad may be changed when
necessary unless orders to the contrary have been
written.

h) Surgical dressings and bandages used to cover the area
of needle insertion may be changed only by the atten-
ding physician or radiologist and MAY NOT BE DISCARDED
until directed by the radiologist. Dressings should be
kept in a basin until checked by the Radiation Safety
Officer or his designee. Special orders will be writ-
ten for oral hygiene for patients with oral implants.

1) No special precautions are needed for sputum, urine,
vomitus, stools, dishes, inst ruments , or utensils un-
less specifically ordered, but these items should be
saved for a check with a radiation survey meter to
ensure that no sources have been inadvertently dis-
placed into them.

j) AlI bed 1inens must be checked with a radiation survey
meter betare being removed from the patient's room to
ensure that no dislodoed sources are inadvertently
removed.

L) These patients must stay in bed unless orders to the
contrar y are written. In any event, patients'will
remain in their assioned rooms during the treatment
period.

1) Visitors will be limited to those la years of age or
over unless other instruction are noted on the precau-
tion sheet on the patient'n chart.

m) Visitors should sit at least teet (or i m) trom the
patient and should remain no longer than the time
specified on the form posted on the patient's door and
on his chart.

n) No nurse, visitor, or attendant who is pregnant should
be permitted in the room of a patient while brachy-
therapy sources are implanted in the patient. Female
visitors should be asied whether they are pregnant.

c) Emergency Procedures
(1) If an implanted source becomes loose or separated

from the patient, or
('' If the patient dies, or

20. 2/28/85
. _ . -

_ ,



cw-

(3) If the patient requires emergency surgery,
immediately cal 1
Radiation Therapy 283-6860
Radiation Oncology, P.C. 282-0680

p) At the conclusion at treatment, call the Radiation
Safety Officer to (1) survey the patient and room,
(2) count the radiation sources to be sure that
all temporary implants have been removed prior to
discharging the patient, and (3) record a summary
of the final survey results on the patient's
chart. If any permanent implants are to remain in
the patient, the kadiation Safety Officer will
brief the patient on precautions for minimizing
radiation exposure to others after discharge from
the hospital.

.
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1. a. Fivo studies por uook.
Avorage 20 mci 133 Xenon por patient.

b. Possession limit: 1 curio.

2. a. Soo attached diagram.
Room is one-foot thich concreto blochs. !!o unrestricted areas in
proximity.

b. Soc attached diagram.
133 Xenon vials are kept in a load cylinder shield in the funo hood
in the " hot" lab.

3Funo hood has exhaust vont rate of 033 ft /nin. Exhaust is to
isolated linos with no access to hospital air supply.

c. See attached diagram.
The stated air flow ratos and exhaust ratos are chocked by hospital
engineering two tinos a year. Last check was in April 1985.

3. a. Xenon vial in lead shiold is carried fron funo hood to inaging room
A where it is used according to the attached instruction nanual. Only
patient and technologist arc in the roon at the tino. The dose of
Xonon is moasured in the Capintee dono calibrator before administration.
Childron, pregnant wonon and nursing nothers will not be examined unless
the information to be gained outuoighs the potential hazard.

b. 133 Xenon is adninistered uith Pulmonox Xenon Syston of Atomic Products
Corporation, !!odel #130-500. Brochuro of nanufacturer attached.

4. In the ovent of an accidental rolcase of Xenon in the inaging room, the
roon will be evacuated and the door closed. Air exchange in this room is
completo in about 5.0 ninutos, and there aro 10.4 cxchanges por hour. At
the end of the hour, the room will be checked with one of our portable
monitors. The room will bo entered and used only if and when the check
indicates radiation has returned to normal background lovels.

Thesameprocedurewillbefollowedintheradiohharmacylabexceptthe
fume hood vill also be monitored prior to use.

5. Air concentrations of 133 Xenon in rostricted areas.
We average five patient ventilation studios por week and use about 20 nCi
of 133 Xenon por patient. Thorofore:

A = 20 mci x 5 patients = 1 x 10 mci
patient uook woon

Assuno loss rate of 20% (f)
5 9'Axf . 1 x 10 uci/ucch x 0.20 2.0 x 10 nl/woeky, =

1 x 10-b pCi/ml 1 x 10-5 pci/n1

Required ventilation rato is:

9 0 32.0 x 10 nl/wcok s 1.7 x 10 nl/ hour = 30 ft /nin.*

40 hours /wcok ftJ/ min.

3Our engincoring studios show (sco attached diagram) 290 ft / min. fresh air
3intake and 400 ft / min. exhaust in inaging room A. This is far in excess

3of the minimum 30 ft / min. required.

\
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G. Air concentration of 133 Xenon when disposal is through exhaust systen.
The najor exhaust systen for 133 ::enon disposal is through a special
isolated vacutra exhaust lino in inaging roons A and n. Engineering
studies indicate this is 15.5 CFil (sco attached diagran) through fle:cible
tubing extending from the ventilation nodule that goes directly to this
exhaust vent. Exhaled Xenon passes into this vent. There is nininal
Xenon exhausted through the funo hood in the radiopharracy lab. Fxhaust
rato in this funo hood (ace diagran of radiopharnacy lah) in 302 CFIt.
All of this is exhausted as part of the laboratory exhaust syston which
has a total capacity of 0950 Crit, so the total dilution is nuch grantor
than just the air exhausted fron the rooms. The dischargo of the fan is
through the stack of the highest roof in this building and at a velocity
of 2200 FPl1 which provides for oven greator diffusion of 133 ::enon into
the atmosphere.

The top of the stack is 100 feet above ground lovel, and the pluno rise
is G feet for an offective stach height of 106 fect. This is well abovn
the level of any adjacent hospital buildings. There are no nearby air
intakes or open windows. The roof is a restricted area uith no reasonable
access to the roof or stack. The clocost nearby building not on the
hospital campus is the telephone building which is 300 notors away. This
building has no open windows.

Tho ' calculations for concentration of 133 Xenon at the stack, ground level
and nearest building follow and are derived from Eisenbud:Environnental

Radioactivity, Acadenic Press, New York, 1973, Chapter 4, pages 87-117
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1. INTRODUCTION

The XenAlert Monitor is designed to measure and integrate the con-
centration of xenon-133 in room ai r. Its wide range also permits
measurement of the xenon-133 concentration in the exhaust air of
xenon gas traps. This serves as an Indicator of the condition
of the trap's filter cartridges.

Room Air Monitoring

"

The Code of Federal Regulations (10 CFR 20.103) limits the quantity
of xenon-133 that an Individual may inhale, in any calendar quarter,
to that which would result from Inhaling a uniform concentration of
10-5 pCl/ml for 40 hours per week for 13 weeks. ' This quantity is
called the Maximum Permissible Concentration (HPC). If the concen-
tration is expressed in units of MPC, then the integrated concentra-
tion is in units of itPC-Hours. The average value of this concentra-
tion should not exceed 40 MPC-Hours per week.

The XenAlert Indicates the xenon-133 concentration in MPC units
(1 HPC = 10-5 pCi/ml) on an analog meter. At the same time, it in-
tegrates the concentration and displays it as HPC-Hours. Also dis-
played are the total number of hours over which the integration has
taken place.

* Copyright 1900-Victoreen, Inc.
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To comply with the Code, your XenAlert MPC-Hours must be less than
520 for any consecutive 13-week period. MPC-Hours should be recorded
and examined on a weekly basis (see Appendix A). An MPC-Hours read-
ing of less than 40 per week Indicates that your accumulation rate
(if it remains constant) is below that which would result in a total
of 520 MPC-Hours for the 13-week period (40 x 13 = 520). ilhile a
reading greater than 40 during any week does not mean that you have
exceeded the 1imit, it does indicate that you should investigate the
source and exercise stricter adherence to safety procedures in the
department.

The- XenAlert provides a means of checking- the concentration of xenon-
133 according to the Code of Federal Regulations. tihenever there is

,the possibility of exposure to xenon-133, a XenAlert should be opera-
ting close by. If more than one person normally works with xenon-133,
an individual log of the XenAlert MPC-Hours information may be kept
(see Appendix A).

?S%ff&;. y; '
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Left: "XenAlert" monitors room air during ventilation
study. Right: Gas trap output is displayed in MPC units.

Gas Trap Monitoring

The performance of charcoal filter cartridges used in all xenon gas
traps may degrade with use. Therefore, it is desirable to measure
the xenon-133 concentration in the effluent air directly at the
trap's exhaust port. This measurement allows the user to determine
trap performance and assess its effect on the xenon-133 concentration
in the total room air volume. The XenAlert can be used to determine
the activity in the trap effluent; see page 7 and Appendix B.

fl. DESCRIPTION

| The XenAlert's detector is a large-area, thin window GM tube, mounted
in a chamber through which air is constantly circulated by a blower.
The monitor is calibrated to display the count rate in f1PC units and

| the total accumulated counts in f tPC-Ilours. The counting chamber is
| shielded by 3/8" of lead to minimize the ef fect of background radia-

tion on the count rate. In addition, a background-subtract circuit
is provided to subtract the background count rate for both the MPC
meter and the integrated itPC-Ilours readings.

'\

3
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A visual'' alarm (both digital registers flash once per second) is acti-
vated when the meter reaches full scale on any ' range or when the HPC-
HOURS reach 80. An audible alarm (intermittent tone), selected by a
front'-panel switch, goes on when a full-scale meter reading is reached
on any. range. A constant tone is produced when the HPC-HOURS register
reaches 80. When the instrument is not in use, a standby circuit re- )

tains the HPC-HOURS reading in memory and suspends further integration
until both the INTEGRATE and BLOWER switches are returned to ON or ROOM
AIR. A reset button returns both the NPC-HOURS and HOURS readouts to i

zero.

The AIR INTAKE has a particulate-matter filter and a' fitting for at-
taching a hose when checking a gas trap. The trap's exhaust is moni- !

tored (without adding to the integrated HPC-HOURS reading) by placing
both the INTEGRATE and BLOWER switches in the TRAP / STANDBY position.

Ill. OPERATING CONTROLS AND INDICATORS

INTEGRATE. This switch controls the integration of HPC-HOURS. It is

ON when monitoring room alr and g during gas trap monitoring or
standby.

BLOWER. This switch turns the blower on. The blower must be Rt! when
monitoring room air in order to move air past the detector. It is in-
terlocked to the INTEGRATE switch and must be on for integration of
HPC-HOURS to take place. It is placed in the OFF position when doing
gas. trap monitoring or during standby. It should be. turned on for 5
minutes a.fter gas trap monitoring, but before turning the integrator
on, in order to blow the xenon out of the instrument.

FULL-SCALE AUDIBLE ALARM ON/0FF. A front panel switch gives the user
the choice of whether or not the alarm will sound when the analog

,

meter reaches full scale on any range. G

HETER HULTIPLIER. Determines the meter scale factors and allows the
user to select the appropriate range. Generally, the lower ranges
(X1 and X1'0) are used for room air monitoring while the higher ranges
(X100 and X1000) are used for gas trap monitoring.

TEST: Allows the user'to observe and adjust the background reading.
; When- the associated toggle switch is placed in the BKG position, the
meter displays the background count rate. In the SUB BKG position,
a screw-driver adjustment is used to enter the background count rate.
In normal operation, only the net count rate from xenon-133 is dis-
played on'the analog meter or integrated in NPC-Hours.

AIR INTAKE: A 1" 1.D. hose (model #36-754) may be attached for gas
trap monitoring. Three thumbscrews permit access to a coarse, re-
usable filter which should be cleaned or replaced weekly. Air
leaves the instrument through a rear exi t port.

N
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Rsset Function: Rscr panel pushbutton resets MPC-HOURS and HOURS to
zero.

Standby Function: Switch suspends data integration when xenon'
studies are not in progress. Accumulated data remains in memory.
Power: 115V, 60 Hz, 25V (230V, 50 Hz on special order).
Accessories Supplied: Screwdrive r. Instruction Manual.
Chart Recorder Output: 1 mA, 100-ohm load miniature phone jack,
accepts Switchcraft 750 plug. g

C

V. SET-UP AND OPERATION

ROOM AIR MONITORING

1. To protect the plastic air inlet tube from shipping damage, the
XenAlert comes with this short tube packed separately. Remove the 3 -

black- thumbscrews from the air inlet, and place the porous air filter
in the air inlet recess, install the plastic flange so that its flat'

side is against the porous filter and the air inlet tube faces out.

2. Plug unit into 115V AC line. Turn INTEGRATE and BLOWER switches on,
that is, to the " Room Air" position.

3. Place METER MULTIPLIER switch on TEST. To adjust background, place
toggle switch in BKG position. Walt 4 minutes, and record the back--

ground reading as it appears on the meter. Place the toggle switch
in SUB BKG position. Using the supplied screwdriver, turn the ADJUST
screw until the meter reads the same as it did in the BKG position.
Note: Background radiation may affect your xenon-133 measure-
ments and may change from time to time due to the presence of
other isotopes in the room or in the patient being imaged.
Check the background-subtract circuit periodically and adjust it as
necessary. The background should never exceed 0.5 MPC.

-

4. Place the METER HUETIPLIER switch in the XI position. The meter
should read between zero and 0.1 MPC. The background has been sub-
tracted from both the meter and digital readouts.

5. Place a radioactive source, such as Model 62-103 Cs-137 Check Source,
on top of the instrument, directly over the label which reads: "Ilace
Check' Source Here." Be sure the printed side of the source faces sp.
The meter should read approximately 2 MPC with this particular source.
Check the instrument at least weekly to make sure it is still operational.

6. Press the RESET button on rear of instrument. MPC-HOURS and HOURS
should read zero.

.

7. Place AUDIBLE ALARM switch in ON position, if desired.

8. The XenAlert is now ready to moni tor and integrate the xenon-133 con-
centration in room air. Place the unit as close as possible to where
you will be working with xenon.

9. At the end of the working day, place the Instrument on standby by
turning the INTEGRATE and BLOWER switches to TRAP / STANDBY. Record
the readings in your logbook (Appendix A). ]
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10. At the start of each week, or at 80 MPC-HOURS (whichever occurs f
firs t), rese,t the XenAlert to zero.

Note: Do NOT unplug the XenAlert from its power source. Accumulated
data is LOST when power is removed.

,

'

GAS TRAP MONITORING
.:

1. To measure the concentration in the effluent from a gas trap, place
one end of a 1" 1.D. hose on the XenAlert's air intake and the other
end over the gas trap exhaust port. Gas trap measurements should be
made while xenon is being trapped, such as during the washout phase '

of a ventilation ctudy.

2. Place the INTEGRATE and BLOLIER switches on TRAP / STANDBY.

3. Place the METER MULTIPLIER switch on X1000. Proceed with the wash-
{out procedure and observe the MPC meter reading, if it reads less

than 100 HPC, place the switch on X100.

4. Determine the activity (A) in the trap effluent by using the formula:
A = MPC x 10-5 xVxT

where A = effluent activity in pCl.
MPC = reading from analog meter.
10-3 = 1 MPC in pCI/ml.
V = trap flow velocity in ml/ minute.
T = washout time in minutes.

5. Remove the gas trap hose connection.

6. Turn on the BLOWER until the HPC meter reads zero, which indicates
that all the xenon from the trap is out of the XenAlert. This

should take about 5 minutes.

7. Return the INTEGRATE switch to ON or ROOM AIR in order to continue
noni toring room air.

8. Record the results (see Appendix B).

The graph on page 11 shows the total amount of xenon-133 that could
excape from all sources and the total air flow volume that would be

necessary to keep the average concentration for 40 HOURS.below
10-8 pCi/ml or 0.1 HPC. Integrated over a 40-HOUR week, this would
be equivalent to 4 MPC-HOURS. For example, if 34 MCI escaped during
the course of a week, and the air flow volume of the room was 500
cubic feet per minute, the average concentration would be 10-s uCI/mi
or 0.1 MPC, which would correspond to 4 MPC-HOURS.

MAINTENANCE

Particulate-Matter Filter (36-753): It should be replaced or
cleaned with soap and water once a week to prevent it from becoming

- clogged. Three front-panel thumbscrews permit access to the filter.

i
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XENALERT ROOM AIR LOG

4 . i
-

;
.

'
, , .

Week of'

.: - ;. .
j No. of No. of

_

Day Studies mci MPC HRS HRS
' - ,- +

,

Start, ,
i

' I. Finish
:

Di f ference

'
Start

2.- Finish

Difference

Start
4

3. Finish
,

1 Difference
!

Start
.

! 4. Finish
i

-. ; Di f ference
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j Di f ference
!

Start

i 6.- Finish
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INSTRUCTION MANUAL
|
|

PULMONEX XENON SYSTEM
130-500

|

|

t

3. STEP SIMPLICITY OF OPERATION

1. Start: Set timer. Patient adjusts to breathing on system.
Add oxygen. Set " Airflow" controf. Switch handle to 2.

2. Single Breath Equilibrium: Patient is breathing on closed

| loop. Inject Xenon at mouthpiece. Patient breathes until
equilibrium (about 2 minutes). More oxygen may be added

I during 2,if necessary. Switch to 3.

3. Washout: Patient breathes room air through unit, exhales 6'

j into trap. Study is complete.

'

.

1

I

Atomic Products Corporation
,

Center Moriches. New York 11934, U.S.A.
(516)878 1074
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To thoroughly familiarize yourself with the equipment and Not : J * a flow regulator, not a flow meter. Flow rat:s
methodology, it is suggested that you run through the pro- can be high (up to 50 liters / min.) but pressure must be
cedure several times; first without any patient, then with a low,5 psi.
colleague as a " patient" without actually using xenon. When
you are completely familiar with the routine, you can start
doing menon studies on a patient with confidence. B. Performing a Study.

8. Using a source, position the patient in front of the scin-
tillation camera. See that both the lungs are within the

FOLLOW THESE SIMPLE STEPS CAREFULLY: crystal area.

A. Setting Up Your Pulmonen 9. Set the camera for Xe 133. Record all data on tape,

1. Open the top rear door, inspect the intermr. All hoses 10. Place the Pulmonex as close to the patent as possible

should be connected to their respective ports. Dags and set the hand:e to the " Start" pJsition. The number

should be lying flat. The elbows on the bags should be "1" will appear under the handle.

in their wall brackets. Hoses should not be kinked. 11. Set the " Air Flow" control to 30 (an arbitrary figure

2. Open the lower front door. All hoses should be connec. that can be changed to accommodate the patient's

ted to their re.spective ports. breathing pattern).

12. Press the button on the front panel to add oxygen to3. Remove the empty plastic cartridge that hangs in the
lower compartment. Fill the cartridge about 1/4 to 1/3 the "To Patient" bag. Only add a small amount of

full with the blue drierite (139-101) and return the car. Oxygen, about 1/4 full. (The bag will only rrove

tridge. This serves as a moisture trcp for the air going slightly, do not fill it up.) More oxygen can be added

into the charcoal cartridge. Close the lower compart. later if the patient requires, in many cases,it is possible

ment. Replace the drierite when it changes colur (from not to add any oxygen and perform the entire study on

blue to pink). Failure to change the c'rierite will signifi. ambient air, in all cases, the oxygen is only to enrich

cantfy shorten the life of the charcoalcartridge. the air in the circuit.

4. Remove the empty plastic cartridge that is within the To do a study with ambient air, before connecting the

top compartment. Fill 1/4 to 1/3 full with white granule patient to the system, turn the Pultronex on and go to

soda-lime (Model #130-019). Reconnect to the hoses. position #2. When the "To Patient" bag is 1/4 full,
This soda-lime serves 6 a ca bon dirode trap. Close switch the handle back to position #1. Now the sys-

the top rear door. Change the soda-lime between each tem is ready to use.

patient. Failure to change the soda-lime wil/cause the 13. Set the timer to 9 minutes (an arbitrary figure that can
patient to rebreathe too much carbon dioxide thus be changed at any time G.pending on the study pro-
causing hyperventilation. cedure you prefer).

5. Bring the unit to the area of operation. Make sure the 14. Place the mouthpiece in the patient's mouth. Clamp
timer is on "0" and plug into a nearby electrical outlet. the patient's nose closed A face mask may be used,if

6. At the rear of the unit, there are two white hose connec, preferred. Place a vertex cape (#055-101) on the

tions, side by side. Attach the breathing tubes /Y Fitting / patient.

bacteria filter / mouthpiece assembly to the hose connec- 15. Have the patient breathe briefly on " Start" to become
tions. The plastic plug and warning label on the Y accustomed to breathing with a mouthpiece. The "from
fitting must be facing up. patient" bag will move slightly as the patient exhales.

16. Switch the handle to " Single Breath, Equilibium, #2"Note: Keep the breathing tubes as short as possible if
a E Gun or syringe filled with xenon, puncturea patient is supine bring the system to the bedside.

the mouthp,ece's rubber with the needle and add theiNever add a length of tubing to the patient side of the Y
xen n as you have the patient take a deep inspiration.fitting. If you need more tubing length replace both
"" E' ** ' ' * * "9 ** E **breathhg tubes. The distance from the Y to the patient

and then continue to breathe normally, increase themust be as short as possible.
" Air Flow" control to about 70,(an arbitrary figure that
can c n to accomMate se padend WeaWngit is advisable to use hose clamps to tightly f asten the
E* "breathing hoses to the hose connections. As a safety

precaution you can connect a hose from your room Advise the patient to breathe slowly and normally. Ob-
vent to the exhaust port on the Pulmonex. This ex. serve both breathing bags moving throu@ the front
haust port is located on the patient side of the Pul. panel windows. Add oxygen if the patient requires it.
monex just below the overhang. An alternative to puncturing the mouthpiece is to use

the luer adapter plug provided with the system.
Caution: Some patients are sensitive to oxygen. Con-
sult a physician before using oxygen. If the physician A common problem is the xenon not getting into the
prefers, substitute room air for oxygen. patient for single breath. if this happens, try again with

these changes:
7. To add oxygen connect and clamp a 1/4" oxygen hose A. Lower the " Air Flow" control to 20 or 10 five sec-

from your oxygen supply to the oxygen inlet port on onds before menon administration.
the Pulmonex front panel. Turn the oxygen valve to 5i

psi or 6 8 liters / minute and leave it on. If possible, use a B. Puncture the mouthpiece closer to the patient.

pediatric regulator on the oxygen tank. C. Have the patient take a deeper breath.

> a mm.gw;ge;,w m __ x _ _ c . . . .n., ,,e ,



e --

.

,

1L Wh;n the patant exaches equilibrium II or 2 minutts. TEST P8tOCEDURE FOR MONITORING TRAP EXHAUST
the counting rate on the camera stabildesh switch to
" Washout, #3" Take washout data on the camera Trap exhaust is monitored by using the gamma camera without

(typ. cal framing: first picture,15 seconds; second,3C a r.ollimator. The following simple technique is used:
seconds; third,60 seconds). Have the patient breathe 1. Remove the collimator from the camera.
normally slowly.

2. With a 5 percent window, calibrate for Xe.133.
18. Carefu!!y watch the "from patient" bag. If it starts

3. Fill a f arge plastic bag with a known vofume of airblowing up, the patient is breathing too f ast. Advise IfYP'cally, 50 liters).him to normalize his breathing and increase the " Air
Flow" speed. If the bag continues to expand up towards 4. Insect a known quantity of Xe.133 (such as 100uCi)
the glass, the patient will f eel back pressure and resistance. into the bag. The concentration will be 2 x 100uCicm ).3

To reiseve this effect, open the lower cabinet. In the cen-
5. Place the bag m front of the crystal and count for a

ter there is a motor control. Turn it clockwise until the kn wn peri d of time. The c/m obtained is a measure
breathing bag deiiates. Return the control to about 1/2 f the efficiency.
of its range when the study is complete. The use of this
motor control will be a rare occurence. Do not adgust 6. Collect the exhaust of a typical study in another bag of
it unless it is absolutely r.acessary. If it is used, be sure the same volume (50 liters) and count as defined in
to return it to its original position. To be eff ective, the Step #5.
increase in motor speed must be done before the bag is 7. Ratio the count rates to the standard taken to determine
full so watch the "From Patient" bag carefully during exhaust concentration.
washout. For example:

19. When the washout is complete, remove the patient and
if 2 x 103 3uCi/cm yielded 600,000 c/m above back.let the system run for a few more seconds or until both
ground, and coffected effluent from the patient study

,

bags are empty.
was 150 c/m above background, then:

2T3 prolong the life expectancy of your charcoal cartridge, do . 1.5 x 10 c/m
Ratio = = 2.5 x 1&dthe following:

1. When the patient has completed the washout, do not Exhaust Concentration
leave the system running for more than 10 seconds.

= R 12 x 104 uCi/cm )3

2. Check the lower blower motor. It should be set on 50-60 4= (2 5 x 10 ) (2 x 104) .and not increased unless a specific patient needs the
extra evacuation power. = 5 x 10 7 uCi/cm '3

3. Make sure the drierite is replaced before et changes color.
*MPC Xe 133 controlled aies should not exceed 1 x 104

4. Do not leave the Pulmonen in Position #3 when not en UCs/cm .3

use.

5. Momtor the trap etfluent at regular intervals and keep a
formal record. Only perform the trap test when a patient is being

6. Spread studies out. If you perform all your studies in tested on the system.

one day, menon may break through.
>

Additional routine for maintenance program:

1. Remove the two breathing tubes on the back of the unit.
Take one short tube about 8" and connect the two ports
on the back of the unit together so that there is a C con-
figuration made by the single tube. Place the handle in
position #2 and press the oxygen button filling the
unit with oxygen. Both bags should be blown up tight
against the glass windows. They should remain ti@t
for about two minutes. If they do not blow up tight or

i; sag, you may have a leak somewhere in the system. Call
us if this happens.,
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XENON SYSTEM
yota-

Here are a few ideas that will be helpful when performing Xenon
studies. Most of them are covered in the instruction manual for
the Pulmonex Xenon System.

' 1. Turn the top motor speed down before the initial Xenon Bolus
injection. Keep it no higher than 20. After the Xenon is in
the patient you can increase the speed to approximately 60.
Do not increase the length of tubes that are supplied with
the system. It is preferable to do patients sitting up with
the 9 inch tubes that are supplied. If you must do a supine
patient use no more than 24 inch tubes. Do not place an ex-
tension tube between the Y connector and the bacteria filter.
This will create dead space. If you must increase tube
lengths, increase both sides leading to the Y fitting.

2. If a patient is tired during a wash out, purchase Model # 185-
302 Y connector with extra one-way valve. During the wash out
you can open the top port on the Y and allow more room air to
the patient. It makes wash out breathing easier.

3. Although a leur lock fitting is supplied for use at the Y
connector we still recommend administering the Xenon closer
to the patient. Consider injecting the Xenon either with a
gun and a needle, through the mouth piece or attach a needle
to the end of the automatic Xenon dispenser tube and place
that needle into the mouth piece. Having the Xenon enter at
the mouth piece always insures a good bolus for single breath.

4. Keep an eye on the breathing bags during the study. If during
the initial breath a patient collapses the "to" p tient bag,
add more oxygen so that in his next breath there is a reserve
to draw on. Note: do not completely fill the to patient bag
with oxygen. If you do you will create an air bound situation.
Just add a small amount if required. During the wash out, be
sure that the "from" patient bag is not filling up. If it is
filling, speed up the air flow control. If this is still not
enough, there is a wash out assist blower in the lower cabinet.
Speed up the lower blower to help empty the from patient bag.

5. De sure to test your trap effluent on a regular basis. It's
required by law. The best way to test your trap is by using
one of our Xenon monitors. If you do not have a monitor,
follow the instructions for trap testing in your instruction
manual.
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6. Here are a number of ideas to prolong the. life expectancy
of your charcoal cartridge.

When the patient has completed the wash out, do nota.

leave the system running for more than ten seconds,

b. Check the lower blower motor, it should be set around
70 and not increased unless a specific patient needs
the extra evacuation power.

Make sure the drierite is replaced when it changes color.c.

The cartridge should be half full.

d. Do not leave the Pulmonex in position 3 when not in use.

Monitor trap offluent at regular intervals and keep ae.
formal record.

7. Again, remember to keep the tubing on the outside of the
Pulmonex as short as possible. The longer the tubing the
harder it is to breath.

8. Fill the soda lime cartridge only 1/2 to 1/3 full and change
for every patient. This will cut resistance.

AUTOMATIC XENON DISPENSER

It is recommended that periodically you clear the needles on the
150-310 AXD. The procedure is fast and simple. Please note that
the 150-310 AXD can be used only with the 130-500 Pulmonex and
NEN Calidose Gun.

1. Remove the Xenon vial and plunger from the AXD.

2. Hook the oxygen hose to the oxygen input on the AXD.

3. Press the AXD " Add Xenon" button and slowly increase
the oxygen pressure. The oxygen will flow oc: one

.

needle in the center of the dispenser. Continue the
flow for about 10 seconds.

4. Disconnect the tube connecting the AXD to the leur lock
plug.

5. Connect the oxygen hose to the leur loc fitting on the
side of the AXD. Turn the oxygen on. Slowly increase
the oxygen pressure. Oxygen will flow out the other
needle in the center of the AXD. Continue the flow for
about 10 seconds.

6. Roset the AXD.

AtomicProducts Corporation
ATOMLAB DIVISION . ESTABLISHED 1949

P.O. BOX 657 CENTER MORICHES, NEW YORK 11934 USA
(516) 878-1074
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Details for the use of the 153 Gadolinium source have been given in the
Amendment request dated March 18, 1985. The only additional safety
precautions required would be the usual leak testing-for a sealed
source. This will be performed as a wipe test on a monthly basis. 169
Ytterbium DTPA requires no additional safety precaution other than what
we already use in all of our radiopharmaceuticals. The depleted Uranium
is used in the Radiation Therapy Department as shielding material.
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