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N4C FORM 313M U.S. NUCLE AR REGULATORY COMMISSION Appcoved by OMB
(941) '"APPLICATION FOR MATERIALS LICENSE - MEDICAL

10 CFR 36

INSTR UCTIONS - Completeitems 1 eroue xif this a m initialapplication or an appikation forrenewalof a license. Use suppiementalsheetsn

ewhere necessary. Item 26 must be completed on allapplications and siped. Retnin one copy. Submit original and one copy of entire
application to ; Director,0ffice of Nudear Materials Safety and Safeguards. U.S. Nuclear Regulatory Commission. Washington. D.C.
20555. Upon approval of this application, the applicant willreceive a Materials License. An NRC Materials License is issued in accord-
mco muith the generalrequirements contained in Title 10, Code of Federal Regulations. Part 30. and the Licensee is subject to Title 10,
Code of Federal Regulations, Parts 19. 20 and 35 and thelicense fee provision of Title 10, Code of Federal Regulations Part 170 The
license fee category shoukt be stated h item 26 and the appropriate for enclosed.

1.a. NAME AND MAILING ADDRESS OF APPLICANT (institution, 1.tx STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATERfAL
firm,cl/n/c, phys /cian,etc) INCLUDE ZIP CODE WILL BE USED (//different from 1.4) INCLUDE ZIP CODE
St. Marys Hospital Medical Center
Department of _ Medical Imaging Same as 1.a.
707 S. Mills St.
Madison, Wisconsin 53715-0450

TE LEPHONE NO.: AREA CODEI 608 h 4m -v+ 13933

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriate iteml
Stephen Dudiak, M. D. = 0 NEW LICENSE

ts O AMENDMENT TO LICENSE NO.
RENEWAL F LICENSE NO. WON-M

TE LEPHONE NO.: ARE A CODE ( 608)251 6100 ext 6933c.
4. INDIVIDUAL USERS (Name individuals who willuse or directly 5, RADIATION SAFETY OFFICER (RSO)(Name ofperson designated

supervise use of radioactive material. Complete Supplements A and B as radiation safety officer.11other than individualuser. complete resu-
for each Individual.j me of training andesperience as in Supplement AJ
Stephen Dudiak M. D.; Ivan Kenzevic,Y . 7.M
George Roggensack v/M. D. ; Richard Lindgren /M. D. Richard Lindgren, M. D.g

Tamnit Ansusinha V M. D.

6.a. RADIOACTIVE MATERIAL FOR. MEDICAL USE s
MAXIMUM '

c6 MARK MAXIMUM
ITEMS POSSESSION _s' ITEMS POSSESSIONADDitt NAL ITEMS: DESIRED LIMITSRADIOACTIVE MATERIAL DESIRED LIMITS u

**X" (In millicuries) Y Q "X" (In millicuries)LISTED IN:

LODINE;f3'1 AS IdBIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES

X As needed OF HY HYRglSM i X 400 mci
-

10 CFR 35.100, SCHEDULE A, GROUP 1 AS NEEDED PHOSP WUSG2pOLUBLE PHOSPHATE
X X 50 mciFOR TR TMENTg PO LYCYTHEMI A

VERA,12UKEMI AAND BONE METASTASES
10 CFR 35.100, SCHEDULE A, GROUP ll AS NEEDED

PHOSPHGRUS-32 AICOLLOID A L CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT- X 50 mci10 CFR 35.100 SCHEDULE A, GROUP lli MENT OF MALIGN ANT EFFUSIONS.

X 3 Caries GOLD-198 AS COLLOID FOR INTRA-
CAVITARY TREATMENT OF MALIGNANT

10 CFR 35.100,5CHEDULE A, GROUP lV X AS NEEDED E F F USIONS.

IODINE-131 AS IODIDE FOR TREATMENT
10 CFR 35.100, SCHEDULE A, GROUP V X AS NEEDED OF THYROID CARCINOMA X 400 mci

XENON .33 ASGASOR GASIN SALINE FOR 0

FUNCTION STUDIES. YJ00 mci
10 CFR 35.100 SCHEDULE A, GROUP VI BLOOD FLOW STUDIES AND PULMONARY X

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. (Searedsourcesup to3mCiusalfor
celsbration and reference standards are authorized under Sectron 35.14(d),10 CFR Part 35, and NEED NO T BE LISTEDJ h' . >

CHEMICAL MAXIMUM NUMBE R
ELEMENT AND MASS NUMBER

PHY IC L ORM OF M

$Americium-241 Sealed source
Amersham- 14 mci Anatomical Markgr *

Searle, Inc. Model SS-10244(.a'
'Jodel AMC-2

8506120102 B50517
,

REG 3 LIC30
48-00919-03 PDR

NRC FORM 313M
**" 18904

J
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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 revision
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 Onel

X Namesand Specialties Attached;and X Appendix G Rules Followed;or

Duties as in Appendix B;or Equivalent Rules AttachedX
(Check One)

Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One)

X8. TRAINING AND EXPERIENCE Appendix H Procedures Followed;or

Supplements A & B Attached for Each Individual User;
Equivalent Procedures Attached

and

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

9. INSTRUMENTATION (Check Onel X Appendix 1 Procedures Followed;or

X Appendix C Form Attached;or Equivalent Procedures Attached

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

10. CALIBRATION OF INSTRUMENTS X Appendix J Form Attached;or

Appendix D Procedures Followed for Survey Equivalentinformation Attachedinstruments; or
(C eek One) -

Equivalent Procedures Attached;and 10' (Check One)
Appendix D Procedures Followed for Dose

X Calibrator;or X Appendix K Procedures Followed;or
(Check One)

Equivalent Procedures Attached Equivalent Procedures Attached

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

y Description and Diagram Attached Detailed Information Attached;and

~

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

y Description of Training Attached Equivalent Procedures Attached

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

X Detailed information Attached x Detailed Information Attached

PROCEDURES FOR SAFELY OPENING PACKAGES 22, RADIOACTIVE MATERIAL IN ANIMALS
14. CONTAINING RADIOACTIVE MATERIALS

(Check One) Detailed Information Attached

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

Equivalent Procedures Attached Detailed Information Attached

NTFoRM 313M
0 81) Page 2, .
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24. PERSONNELMONITORING DEVICES,

TYPE
SUPPLIE R(check appropriere box) EXCHANGE FREQUENCY

' ' ' "
X R. S. - Landauer, Jr. & Co. Monthly

2.WHOLE
TLBODY y Monthly

OTHE R (Specify]

, FI LM

b. FINGER TLDy R. S. Landauer, Jr. & CO. Monthly

OTH E n (Specify]

FILM

c. WRIST TLo

OTHER (Specify)

d. OTHER (Specify)

All-personnel involved in generator elution, kit prepartion, radionuclide
injections, and other general radionuclide handling wear both whole body film
badges and TLD rings. All other personnel wear either whole_ body fi(t1 bad wee

I ( '- Cor whole body TLD badges. T ,

Applicant. .h@.@ -

Check No. . I . . - j
Am'.unt Fee Cric"e"/h.

! lyre a Fec . . / '

7
Date ttecklice d . 4- <

...m. a nu 2 .1.......
25. FOR PRIVATE PRACTICE APPLICANTS ONLT~ ~ L''

e. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATE RI AL
N AME OF HOSPITAL tt ATTACH A COPY OF THE AGREEMENT LETTER

SIGNED BY THE HOSPITAL ADMINISTRATOR.
MAILING ADDRESS

c. WHEN REQUESTING THER APY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU.

CITY STATE ZIP CODE TlONS TO BE TAKEN AND LIST AVAILABLE
RADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE
(This item must 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 all information contained herein, including any supplements
attached hereto,is true and correct to the best of our knowledge and belief.

M
ta A LICA CER G OF FICI A L (Signature)

a. LICENSE FEE REQUIRED ///Q_ gh ,
(See Sectam 17a31.10 CFR 170) g,y gyg(fTypfkPrint)

Mr. Larry Narum
it) LICENSE FEE CATEGORY: (2) TITLE

Renewal Associate Director
c. DATE

(2) LICENSE FEE ENCLOSED: $ 580.00 h 22 85
NRC FORM 313M (9-81)

Page 3



PRIVACY ACT STATEMENT

Pursuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the following
statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on NRC Form 313M.
This information is maintained in a system of records designated as NRC-3 and described at 40 Federal Register 45334
(October 1,1975).

1. AUTHORITY Sections 81 and 161(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 Actof 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. .. ~~ne g

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

IP . .

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.

.;

-

.. _
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NRC FORM 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

Richard D. Lindgren, M. D. PRACTICE MEplCINE
Wisconsin

3. CERTIFICATION
SPECIALTY BOARD CATEGORY MONTH AND YEAR CERTIFIED

A B C

Radiology June, 1961

Nuclear Medicine May, 1972

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

Cook County, Illinois 1976 10 hours 10 hours
a. RADIATION PHYSICS AND Detroit Receiving 3 hoursINSTRUMENTATION

Cook County, Illinois 1976 10 hours
b. RADIATION PROTECTION Detroit Receiving, 1957-59 20 hours

c. MATHEMATICS PERTAINING TO Cook County, Illinois 1976 2 hours
THE USE AND MEASUREMENT
OF RADIOACTIVITY

Detroit Receiving, 1957 20 hours
oWs,

d. RADI ATION BIOLOGY

e. RADIOPHARMACEUTICAL Indiana University,1971 2 hours
CHEMISTRY

6. EXPER1ENCE WITH RADI ATION. (Actualuse of Radioisotopes or Equivalent Experience)
-

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE

I 131 10 mC Detroit General 1958 6 months Hyperthyroidir a
I 131 100 mC/ dose St. Marys - Madison 5 years Carcinoma
Tc 99m St. Marys - Madison 1968 to 1979 Diagnosis
Indium 111 St. Marys 1972 to 1979 Diagnosis

Cy 51, Thallium

NRC FORM 313M Supplement A e

(941) Page 5
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ITEM #7 --RADIATION SAFETY COMMITTF.E
'

I

~ 'The Radiation Safety. Committee's - responsibilities and functions are listed
on the - following 3mge as outlined in St. Marys Hospital Medical Center's bylaws.
.This| committee will meet,when needed,<but at least four times per year.

The committeee has the following members:

Dr.~R. Lindgren - Radiology - Radiation Safety Officer
!! JDr. T. Ansusinha - Radiology-

Dr.' E..Walsh - Medical Staff-
Dr. E. Henderson --Cardiology-
Dr. W. Card - Pathology.
Dr. P. Dibble' - Medical Staff

~
~

.

Dr. R. Kuritz.- Medical Staff
Dr. E. Prendergast'- Oncology
Charles'Zeisser - Administration
Lyndon Lawler - Cardiology
Robert 'Heinzel - Nuclear Medicine
Katie Jones - Nursing

iVirginia Kruschel - Nursing

..

9

$
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"' ITEM #8 TRAINING AND EXPERIENCE

Please refer to our. application dated 1960 and 1980. Copies attac'ied.
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'' Radiation Safety Committee

Typically the Radiation Safety Officer serves as the executive arm of the
-Committee.

The Committee should be aware of and oversee all uses of radiation in the
' institution. from the standpoint of- radiation safety to both patients and staf f.

In general, no one should be permitted to bring radioactive materials into

an institution until:

1. ' Die ' canmittee" has reviewed the proposed use in detail and granted
its approval in writing.

2. The committee is assured that there is or will be a license from
the appropriate . regulatory agency (NRC or Agreement State) to cover
the proposed use.

3. The individual has stated in writing that he is f amiliar with and
will observe pertinent regulatory requirements and relevant
radiation safety regulations established by the committee.

4. The' individual has agreed to notify the committee (or the radiation
safety of ficer) each time he receives or brings radioactive
materials into'the institution (except for a routine diagnostic

se rvice) . This notification can be accomplished most easily by
routine use of a standard form, providing for information of the
following type:

a. The radionuclide and chemical form to be administered.

b. The dosage schedule or number and individual strengths of
sealed sources.

c. The expected date and time of1 administration.~

d. The room where the patient is located'while containing
the radioactivity.

e. The expected time of removal of sealed sources,

f. The names of responsible persons and where they can be reached
in an emergency.

.
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rom NikC 313M SUPPLEMENT B U. S. NUCLEAR REGULATORY COMMISSION
83-fel

PRECEPTOR STATEMENT
-

Sapp!ement 8 must te completed t]y the applicantphysician'spreceptor. Ifincre than one preceptoris nec:ssary to c'ocument
cas)enence, obtain a secarate statement from each,

l. APPLICANT PHYSICIAN'S NAME AND ADDRESS KEY TO COLUMN C
PERSON AL PARTICIPATION SHOULD CONSIST OF:

FULL N AME 1&pervised examination of patients to determine the suitability for
'* * ;5 ' p' d'*i''o53$ *ad! ' '''*'m'a' *ad "c mm'ad*tiaa 'orRichard D. Lindgren prescribed dosagt.

AD N SS 2 Collaboration in dose calibration and actual administration of dose
to the patient includir*q calculation of the radiation dose, related

6006 Green Tree Road rnessurements and plotting of data.'

CITY | STATE | ZIP COOE 3 Adequate period of training to enable physicisn to manage radioactive
patients and follom patients through diagnosis and/or course of

Madison Wis 53711 '"*"n'a t-

' 2. Ct.INICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICI AN
NUMBER OF

CAS ES INVOLVING COMMENTS*

ISOTOPE CONDITIONS DIAGNOSED OR TRE ATED PE RSON AL (Addo ts onal on forma tion or commen ts may
PAR TICIPATE ON be submotted un duchcate on separate sheets.)

A B C D

CIAGNOSIS OF THYROID FUNCTION 39OO
DETERMIN ATION OF BLOOD AND
BLOOD PLASM A VOLUME c21 O

l 131 LIVER FUNCTION STUDIES . g3
or

1 125 FAT ABSORPTION STUDIES 6;2.

. c : .v FU ;Crio: ~;f ew S 330
IN VITRO STUDIES .3.2 O

OTHER

| 125 DETECTICN OF TH ROMSOSIS -

I131 THY ROID IMAGtNG \960
P 32 EYE TUMOR LOCAllIATION g

i Se 75 PANCRE AS 4MAGING (0

Yb1G3 CISTE RNCGRAPHY 90*

BLOCD FLOW STUDIES AND
' #* PULVON ARY FUNCTION STUDIES

-

| OTHER

BRAIN IM AGING y gp
.

CARDI AC l!.1 AGING jA g 0

TH YROlO IM AGING %g
-

i :

SALIV ARY GLAND IMAGING t0
'

TcO9rn OLOOD POOL IM AGING } g"p

PLACEN TA LOC AllZATION |}Q
'

LIVE R* AND SPLE EN IM AGING qqop
LUNG IM AGtNG g 4 g()

i

DONE IM AC'NG .2 3cso

;- OTHER
!

FORM i.RC413%Gu MYENT B
! .. I s .nl - l' age 6
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* , - - PRECEPTOR STATEMENT (Continued)

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN (Continued)
NUMBER OF

CASES INVOLVING COMMENTS
PERSONAL (Additionalsoformatson or comments may ba

ISOTOPE CONDITIONS DIAGNOSED OR TRE ATED
PARTICIPATION submstedon ooptocan on separate starets.)

-A B C D

PG2 TREATMENT OF POLYCYTHEMIA VERA,-

(So/ubiel LEUKEMIA, AND BONE METASTASES - 3.'5

INT R ACAVITA RY TRE ATMENT d, j

TRE'ATMENT OF THYROID CARCINOMA )$.
1131

THE ATMENT OF HYPERTHYROIDtSM 10 5

A.a.198. INTR ACAVITARY TRE ATMENT -

Cs GO INTE RSTITI AL TR E ATMENT. |{
or - -

Cs.137 INTR ACAVITARY TREATMENT

INTE RSTITI AL TRE ATMENT "

I r.192 -

Co60
-r TELETHE RAPY TRE ATMENT

' St-90 TREATMENTOF EYE DISEASE g
R ADIOPHARMACEUTICAL PREPARATION

fg[3[9 GENERATOR

3 GENERATOR
3

- Tc.99m REAGENTKITS

Other

3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOlSOTOPE TRAINING

1957-1961 Resi'dency 11ayne University Affiliated llospitals Detroit, ?tichigan
1962-1979 Clinical Experience St !!arys llospital Medical Center .Stadison, t isconsin
1972 American Board of Nuclear !!edicine ;

'

4. THE TRAINING AND EXPERIENCE INDICATED ABOVE 6. PRECEPTOR'S SIGN ATURE

" V1A0 03TAINED UNDER THE SUPERVISION OF; ,.
-

2

[ "/'/- C. NAME OF SUPE RVISOR s

,! k ''' G'* -Stephen Dudiak it.D.

7. PRECyPTOR*S NAME (Presse trire orannt)tk NAME OF INSTITUTION

St !!..rys !!ospital ?!edical Center 3/
.. Muuna moonE:s - Pichard D. Lindgren'

707 S. itills Street
a C61 v 6.DATE

Fladison.111sconsin 53715
6. MATERi Ats ucEt.sE uuveERise 1-10-80

' 4R-00919-03
F o. 4 N R C 31345UPP L E M E N T S
18-78)-,

e., , -
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e onu N RC 313M SUPPLEMENT 8 U. S. NUCLE AR REGULATORY COMMISSION
(82 817

PRECEPTOR STATEMENT -

Supplement 8 must be completed by the applicantphysician'spreceptor. If more than one preceptor is necessary to document
sxpenence, obtain a separate statemen t from each.

1. APPLICANT PHYSICI AN'S N AMT AND ADDRESS KEY TO COLUMN C
PE RSON AL PARTICIPATION SHOULD CONSIST OF:FULL N AME

14upervised examination of patients to determine the suitability f or

Tannit AnSusinha M.D. '',$$|[o"a'e$'g[ ''' *"d' ' """"'"' *"d "C *'"'"d'''"''

' ST RE ET ADDRESS
.

2 Collaboration in dose calibration and actual administration of dose
to the patient including calculation of the radiation dose,related

1102 BrOOkwOOd Road treasurements and plotting of data.

C81 Y j STA7E | ZIP CODE 3 Adeouate period of training to enable physician to manage radioactive
pat:ents and f ollow patients through diagnosis and/or course of
" " " " * " ' '

Madison. IfiS 53711
2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICI AN

NUMBER OF
CASES INVOLVING COMMENTS

ISOTOPE- CONDITIONS DIAGNOSED OR TREATED PE RSON AL (Additio14/ informafron or commen ts may
PARTICIPATION be subm tresi., capricare en separdo* sheec.l

A B C D

DI AGNOSIS OF THYROlO FUNCTION qggg
'

DETERVIN ATION OF BLOOD AND
BLOOD PLASM A VOLUME 3DQ j

1 131 LIVER FUNCTION STUDIES -

or
1 125 FAT ABSORPTION STUDIES $0

KIDNEY FUNCTION STUDIES Q( g

IN VITRO STUDIES Q20 ]
OTHER

|125 DETECTION OF THROVBOSIS -

I 131 THYROID IM AGING %OQ
P 32 EYE TUMOR LOCALIZATION ,

Se 75 PANCRE AS IM AGING h()
Yb-169 CISTE RNOGR APHY \]O

BLOOO FLOW STUDIES AND
PULMONARY FUNCTION STUDIES J$

OTHER

BRAIN IMAGING g hp
'

C ARDI AC IM AGING 310
TH Y ROI D IM AGING I ggg

SALIVARY GLAND IMAGING -

TcMm B LOOD POOL IM AGING |$0
PL ACEf4TA LOCAllZATION gj p
LIVE R AND SPLE E N IM AGING 3 GOD

LUN G l* bG'N G |3 00
liONE 'M AG5NG d 4 0 f)

01 hen
-

ICRM feRC41;V-EUPPL E *.*E N T B
as-Ist f ae t
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PRECEPTOR dAYE}.1ENT (Continued)-

. , , .

2. CLINICAL TilAINING AND EXPERIEf1CE OF ABOVE NAMED PHYSICIAN (Continued /
" - - NUMBER OF

CASES INVOLVING COMMENTS
PE RSON AL . fAddotoonol onfonnatoon ar comments ma/ be|$0TCPE. CONDITIONS DI AGNOSED OR TRE ATED

PART|C1 PAT |ON submotardon duplicaine on separate sheet.t}

'A '8 C D

~ P 32 TRE ATMENT OF POLYCYTHEMIA VERA.
(Soluble) LEUKEMIA. AND DONE METASTASES \1

tc i?ssis ***"" *** *

TREATMENT OF THYROID CARCINOMA %
1131~

TREATMENT OF HYPERTHYROIDtSM 6qO

. A+198 INTRACAVITARY TRE ATMENT -

C GO INTE RSTITI AL TR E ATMENT -

or
Cs137 INTR ACAVITARY TREATMENT .

,

'
|NTERSTITI AL TREATMENT .

Ir- 197
Co60

C9137 .
TELETHE RAPY TRE ATMENT -tr ,

Sr90 TREATMENT OF EYE DISEASE -

RADIOPHARMACEUTICAL PREPARATION

.fe$9d ' GENERATOR

6"' GENERATOR'

Tc 99m REAGENT KITS

Other

.

3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOlSOTOPE TRAINING
1959-1962 Residency St Lukes llospital Milwaukee,111sconsin
1962-1963 Residency University of 11ashington,Scattle , tfashin.eton
1964-1979 Clinical Experience St Marys llospital }fedical Center P.adison, Eisconsin
1963 American~ Board of Radiology and Nuclear Medicine

'1975 American P.oard of Nuclear Medicine
4. THE TRAINING AND EXPERIENCE INDICATED ABOVE E PRECEPTOR'S StGNATURE

^ ' "1^' " ? "1""" '"' "' ""' '' " " @d-rA . .R

Stephen Dudiak M.D. 1

~ tt N AME OF INSTITUTION . 7. PRECEPTOR *S NAME iPiease type orpanr1

St Marys llospital Medical Center
' s. ~ M A* L ING A Dft fif 55

707 S. ' tills Street- Tamnit Ansusinha '
,

e, cii y 6. DATE
Madison, tfisConsin 53715 ,

s. uAie n. Ats ucussi NuvuaRis: 1-10-80 ,

4S-00919-03
f smv NR; 313t*5UPPotut NT S
(8 78)
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sonu N' C 3133 SUPPLEMENT B U. S. NUCLE AR REGULATORY COMMISSIONR
(s-veJ

PRECEPTOR STATEMENT

Sucpleinent 8 must te completed by the applicantphysician's preceptor. If more than one preceptoris necessary to c'ocumer>t
espenence, obtain a separate statement from ea:n.

1. APPLICANT PHYSICI AN'S NAME AND ADDRESS - KEY TO COLUMN C
PE RSON AL PARTICIPATION SHOULD CONSIST OF:FULL N AME

16upervised examination of patients to determine the suitability for

Ivan'. KnezeviC !!.D. '',$$$d dod's$ ' *" ' ''"* **"* *" '' "~" ' " ' '#'

^ 2Collateration in dose calibration and actual admimstration of dose
to the patient inclading calculation of the radiation dose.related

35 Applewood Drive measurements and pretting of data.

Cf TY | ST ATE | ZIP CODE 3-Adequate period of training to enable physician to manage radioactive
patients and follow patients through diagnosis and/or course of

Mad 1 Son WiS. 53711 treatment.
.

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICI AN
NUMBER OF

CASES INVOLVING COMMENTS
ISOTOPE CONDITIONS DI AGNOSED OR TREATED PE RSON AL tAdd,tmia#information or comments mar

PARTICl?ATION be submstred in duplicate on separam shee n I
A B C D

DIAGNOSIS OF THYROID FUNCTION 2 SCO -

DETERMINATION OF BLOOD AND
BLOOD PLAS\1 A VOLUME l'50-SCO

*

l 131 LIVER FUNCTION STUDIES -

or
1125 FAT ABSORPTION STUDIES 60

KIDNEY FUNCTION STUDIES js0
__

IN VITRO STUDIES 300
OTHER

-I125 DETECTION OF THROMBOSIS \i

1131 THY 8tOID IMAGING J 060

P 32 EYE TUMOR LOCAllZATION -

.

Se 75 PANCRE AS IMAGING 60
Yb 169 CISTE RNOGR APHY lCD

BLOOD FLOW STUDIES AND
' ~

PULMON ARY FUNCTION STUDIES

OTHER
,

BRAIN IM AGING 30C0
CARDI AC IM AGIN G $ 00

' THYROI D IM AGING gCOO

SALIV ARY GLAND IM AGING JD
TcS9m ~ BLOOD POOL IM AGING |(O

PL ACE N T A LOC AllZ ATION |DO

LIVF W AN D SPL E E N IM AGING |TOQ
._

LONG IM AGING j g,p

UON( gy aGtNG |CCQ
O Olr p

=

F O P'.t f43 C-M.t.5U"r L E V E N T B
(9 781 Pa;c G
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PRECEPTOR STATEMENT (Continued!,-

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVt! NAMED PHYSICIAN (Continued)
NUMt1ER CF

C ASE S INVOLVING COMMEN1S
PE RSON AL (Addossonal unformation or comments may be

ISOTOPE CONDITIONS DIACNoSED OR TRE ATED PARTIC8PATION submeted an duphema. on separate sheetrl

:A B C D

c P 32 TREATMENT OF POLYCYTHEMIA VERA
.(Solublel ' LEUKEMIA. AND BONE METASTASES .$ 0~

,

INT R ACAVITA RY TRE ATME NT \()I d if

TRE ATMENT OF THYROID CARCINOMA $Cp .

l.131
TREATMENT OF HYPERTHYROIDISM }g

Au-198 INTRACAVITARY TRE ATMENT g
Cc GO INTE RSTITI AL TR E ATMENT -

or-
-Cs137. INTRACAVITARY TREATMENT -

,

INTE RSTITI AL TRE ATMENT _g
le-192
GOGO
tr TELETHE RAPY TRE ATMENT j C;Cf .

Sr90 TRE ATMENT OF EYE DISE ASE -

-

RADIOPHARMACEUTICAL PREPARATION

Ye%99d GE NE R ATOR9

,GENEhATC3

Tt99m REAGENT KITS

Omer

3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL. RADIOISOTOPE TRAINING

1963-1966 Residency Hilwaukee County llospital Milwaukee, Wisconsin
1966-1979 Clinical Experience St Marys liospital Medical Center Madison, Wisconsin
1976 American Board of Nuclear Medicine

4. THE TRAINING AND EXPERIENCE INDICATED ABOVE 6. PHECEPTOR'S $4GNATURE

WAS OBTAINED IJNDER THE SUPFRVISION OF:
a. N AME OP SUPE RVISOR /

WM /Stephen Dudink 't.D.
th NAME OF INSTITUTION 7. PRECEPTOR *S NAME Pease ryce orponil

St Marys Itospital Medical Center
IVan Kne:evic. vaiuNo apoRos

707 S. :lills Street ,

n c! T v b. DAT E

-Madison. Wisconsin 53715
5. MATkH4 AL5 UCEt,5E r.uMukMS: }.10 80

48-00919-03
f 0" *A N RG 313 M burp L E V 6 NT S

l>7J
.

1

'f) Pne7 )L_ .n
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eonu RC-313M SUPPLEMENT B U. S. NUCLE AR REGULATORY COMMISSION
88-731' '

PRECEPTOR STATEMENT -

Sucplement 8 must be comotered by the applicantphysician'spreceptor. If more than one preceptor is necessary to document
experience, obtain a separate statement from each.

1. APPLICANT PHYSICIAN'S N AME AND ADDRESS KEY TO COLUMN C
PE RSON AL PARTICIPATION SHOULD CONSIST OF:FULL N AME

16upervised examination of patients to determir.e the suitability for
George F. ROggenSack M.D. radioisotope d:aresis and/or treatment and recommendation f or

prescribed dosage.

ST R E E T AD D RE SS 2Coflaboration in dose cafitoration and actual ad9mistration of dose
t the patient including calculation of thuadation dose, related-1014 !!illSide Drive measurements and plottmg of data.

ClTY | ST ATE | ZIP COOL 3-Adequate period of training to enable physician to manage radioactive
patients and foftow patients through diagnosis and/or course of

Madison IfiS 53705 trat ment.

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN
NUMBER OF |

CASE 3 INVOLVING COMMENTS
ISOTOPE COND1TlONS DIAGNOSED OR TREATED PE RSON AL (Additoonalinformarron or comments may

PARTIClPATION be submotred on duplicate on separam sheets.)*

A B C D

DIAGNOSIS OF THYROID FUNCTION lbCO
DETE RMIN ATION OF BLOOD AND
BLOOD PLASM A VOLUME 11 0

1131- LIVE R FUNCTION STUDIES g
or

-1125 FAT ABSORPTION STUDIES J(6
tClDNEY FUNCTION STUDIES ,;l n o

_

IN VITRO STUDIES ,1 1 0

OTHER

l.125 DETECTICN OF THROMBOSIS -

l 131 THY ROID IM AGING 900
P-32 EYE TUMOR LOCALIZATION -

.

S**75 PANCRE AS IM AGING QO
Yb 169 CISTE RNOGR APHY 10

BLOOD FLOW STUDIES AND
"PULMON ARY FUNCTION STUDIES

OTHER
g

BR AIN IM AGING g3pp

CAf1DI AC IM AGING %9 -'

TH YROID IM AGING gg,g f

SALIV ARY GLAND IMAG6tlG s[
Tc.99m BLOOD POOL IMAGING 10 0

PLACCN T A LOC ALIZATION 90
LIVE R*AND 0f'LE E N IM AGING gg,(f

LLN G l!.I AGIN C.
1 3_._C. 0

f!",NF IM AGING M 00 ' ~ ~

i

OTH! P. ,
-

F Of*M 'IR C 01;;Y 4U"PL t VE N I t'
,

18. ten Pan 6
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- PRECEPTOR STATEMENT (Continued)*
-

..

2. CLINICAL 1 RAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN (Continued)
NUMBEH OF

CASES INVOLVING COMMENTS
PERSONAL (Addstsonalinfor nation or comments may be

ISOTtPE CONDITIONS DIAGNOSED OR TRE ATED FARTIClPATION submstedon duphcar on separate sheetr/

A B C D ,

4P 32 TREATMENT OF POLYCYTHEMIA VERA,
(So/ub/el ' LEUKEMIA, AND 80NE METASTASES p

-

LINTR ACAVITA RY TRE ATMENT -
fj

TRE ATMENT OF THY RCID CARCINOMA g_ ,

TREATMENT OF HYPERTHYROIDtSM -.

Au 198 INTR ACAVITARY TREATMENT -

C300 INTE RSTITI AL TRE ATMENT -- .

or-
Cs137 INTR ACAVITARY TREATMENT -

.

INTE RSTITI AL TREATMENT .

It 192
Go60

-
et TE LETHE RAPY TRE ATMENT -

Cs137

St.90 TREATMENTDF EYE DISEASE

RADIOPH ARMACEUTICAL PREPARATION

f,$9[ ,99 GE:<E R ATOR !

GENERATOR
3

T299m REAGENT KITS

Ciher

,

|
i

3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOlSOTOPE TRAINING
*

!

'
1967-1970 Residency Edward Mallinckrodt Institute of P.adiology, Washington

fUniversity School of Medicine St. Louis Missouri
1970-1979 Clinical Experience St flarys llospital Medical Center Madison, Wisconsin
1976 American Board of Nuc1 car Medicine

4. THE TRAINING AND EXPERIENCE INDICATED ABOVE 6. PRECEPTOR S SIGNATURE

WAS OBTAINED Uf! DER THE SUPERVISION OF;,

Stephen Dudiak it.D. ggg ha. NAML OF SUPE RVISOR

tk N AME OF INSilf uTION 7. RE PT * 4AfhE (Psease type orpant)
St Marys llospital Medical Center )

# ##*

**'70f 't illTfs Street'-
.

c.

'"fladison. - Wisconsin , 53715*

1-10-80s. MA n a Ats g >0S M '' M htsi
!

e_v unc.ais sverstutst e
le.7si i

j-
. fn - Pc37 h I

*



_____ ______ ___ ___.

,

.i .,
'

-.

%

*

.,
,

> APPENDIX C

INSTRUMENTATION

I. Survey meters

a. Manufacturer's name: Nuclear Chicago

Manufacturer's model number : 9191

1(one)Number of instruments availaNe:

Minimum range: 0.2 mR/hr to 2000 *

mR/hr
|'
| Maximum range: mR/hr to mR/hr

h. Manufacturer's name : Nuclear Chicago

Manufacturer's model number: 2650

Number of instruments available : 1 (wI

.0.10Minimum range : mR/hr to _ mR/hr

0 100Maximum range: mR/hr to mR/hr

C. Searle Model 2592 Min. Pange 0-10 mr/hr. Max. range 0-1000 R/hr.
i

2. Dose calibrator

| Manufacturer's name : Capintec , Inc.

|

Manufacturer's model number: CRC-10R

I 0"*- Number of instruments available ;

3. Instr iments used for diagnostic procedures

Manufacturer's
Type of Instrument Name Model No.
Gamma Camera Searle 6406 Pho Gamma IV

> Gamma Camera Searle 6413 Pho Gamma LF0V
'

Phodot Scanner Nuclear Chicago '1732

4 Other (e.g., liquid scintillation counter, area monitor, velometer)

Well Scintillation Detector ADC Medical 330
. Scintillation Probe and Spectrometer ADC Medical 201, 300
Squibb Q.C. Analyzer Bionucleonics, Inc. QC-10
Ventil-Con II RADX 143
XenAlert Nuclear Associates 36-751,

10.821

L -
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CALIBRATION OF SURVEY INSTRUMENTS |
,

\
\ /

Check appropriate items.

X 1. Survey instruments will be calibrated at least annually and following repair.

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

The two points will be approximately 1/3 and 2/3 of full scale. A survey instrument may be considered properly
calibrated when the instrument readinss are within 110 percent of the calculated or known values for each point
checked. Readings within 120 percent are considered acceptableif a calibration chart, graph, or response factor
is prepared, attached to the instrument. and used to interpret readings to within 110 percent. Also, when higher
scales ase not checked or calibrated, an appropriate precautionary note will be posted on the instrument.

3. - Survey instruments will be calibrated

* X a. By the manufacturer

b. At the licensee's facility

(1) Calibration source

Manufacturer's name
Model no.
Activity in millicuries

or
'' s Exposure rate at a specified distance

Accuracy
' Traceability to primary standard

(2) The calibration pro:edures in Section I of Appendix D will be used
or

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

X c. By a consultant or outside firm

(1) Name Standard Nuclear Consultants, Ltd.

12) Location Manhattan, IL

(3) Procedures and sources

* 12-20362-01have 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 sources are attached, and the consultant's report will
contain the information on

the attached " Certificate of instrument Calibration."
the consulta1t's reporting form as attached.

are described in the attachment, and the consultant's report will contain the information on

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

"Warrington
One Warrington Industrial Park

20702 Fb. 685
Pflugerville , Tx 10.8-25

78660
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CERTIFICATE OF INSTRLM4ENT CALIBRATION

For:

Instrument:

Manufacturer j

Type

Model No.

Serial No. L

Calibration Data: .- -

Exposure instrument Exposure Instrument 1.xposure Instrument
rate reading rate reading rate reading

Scale (mR/hr) (m R/h~) (n R/hr) (mR/hr) (mR/hr) (mR/hr) __

O
.

P

Comments:

.

'

Activity
or Calibration -

E Accuracymware Rate at Specified DistanceNuclide .

'
Calibration Source:

t',

f

Calibrated by ; _ _ - Date -

'
<., .

.

t

,

10.8-26 ,' 4
-
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. The activity levels of the reference sources used should 4 Itepeat tha abovs steps for cther commonly used
.' approximate those levels normally encountered in clin- radionuclides for which adequate teference stand-

ical use (e.g., Co-57,3-5 millicuries) giving adequate ards are available.
/N attention to source configuration. Identify in your
i application the three sources that you will use. State 5. Keep a los of these calibration checks.
y nuclide, activity, and calibration accuracy. The lower-

energy reference standards (Tc-99m, Xe-133, I-125) 6. Calibration checks that do not agree within
must he in vials with the same thickness of glass as the 15 percent indicate that the instrument should
actualsamples to be messerad for best accuracy. be repaired or adjusted. If this is not possible, a

calibration factor should be calculated for use
during routine assays of radionuclides.

1. Assay the reference standard in the dose calibra-
tor at the appropriate setting, and subtract the 7. At the same time the instrumentis beinginitially
background level to obtain the net activity. calibrated at the licensee's facility with the refer-

|' ence standards, place a long-lived source in the
calibrator, set the instrument, in turn, at the vari-

2. Itepeat step I fora totalof 3 determinations,and ous radionuclide settings used (Cs 137,1-131,
average results. Tc-99m,1-125, etc.), and record the readings.

These values may later be used to check instru-
ment calibration at each setting (after correcting

3. The average activitydetermined in step 2 should for decay of the long-lived source) without re-
agree with the certified activity of the reference quiring more reference standards Keep a los of'

source within 15 percent after decay corrections. these initial and subsequent readings.

o

\n
3 .v

L

f

>

;Q

10.8-29
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CALIBR ATION OF DOSE CAllBRATOR

A. Sources Used for Linearity Test

(Check as appropriate)

X First elution from new Mo 99/Tc-99m generator

or

Other' (specify)

B. Sources Used for Instrument Accuracy and Constancy Tests

Suggested

Radionuclide Activity ( mC d Activity (mci) Accuracy

300 uCi i 3.25% done daily
Co-57 35 _

250 uCi i 3.25% done dailyBa-13'3 0.1-0.5

Cs-137 0.1-0.2 200 nm i 9.25T done daily

Ra-226 l2

elC. Y The procedures described in Section 2 of Appendix D will be used for calibration of the dose calibrator

or
-

'

. . . Equivalent procedures are attached.

'For licensees who are not authorized for Mo-99/Tc-99m generatori, activity must be equivalent to the highest activity used.

<

O
10.8-30

.
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** ITEM #10 CALIBRATION OF INSTRUMENTS'

Appendix D procedures will be followed for survey instruments and dose
calibrator calibrations.

Regulatory Guide 10.8, Rev. 1 Date: Oct. 1980
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ITEM #1I - FACILITY DIAGRNi

Please . refer to' the facility diagram to explain the following information.
-

.

All radioactive materials are -received in the hot lab, Room 4214. All
packages received by the hospital during off duty hours will be brought to thisi

. room per the procedure for receiving radioactive material on off duty hours, (see
Item #13). All packages will be opened on the counter top covered by absorbant'

chux, according to the procedure for checking. incoming packages, (see Item #14).
Immediately after opening packages, radioactive materials are to be stored in
either the lead lined refrigerator or the lead lined closet.

All 131'-Iodine vials will be opened and dispensed in the hot lab with the fume
hood running.- All xenon unit dose vials will be stored in the hot lab closet.
Please refer to amendment #19 to license #48-00919-03 for the description of our
ventilation system.

The generators are stored in lead barns, supplied by the manufacturer, and+

supplemental shielding is provided by a lead body shield as shown in the enlarged
-view of the' hot lab. The generators are eluted into lead shielded vials in the hot

lab _ closet. Upon the completion of the clution procedure, the shielded vials are
placed on a sturdy four wheel injection cart and transported to Room #4217-A for
assay. Upon arrival,-the shielded vials are placed behind the lead shield on the
' counter. The vials are then assayed using-a long handled forceps. Immediately
af ter assay, all vials are placed back into lead pigs.

All' radiopharmaceutical preparation will take place in Room #4217 A, with the
exception of Sulfur Colloid. Sulfur Colloid will be prepared in the hot lab in the

shielded boiling area. All radiopharmaceuticals will be prepared according to
the manufactures package inserts. All radioactive syringes will be in syringe
shields at all times and disposable gloves will be worn during preparation. Fol-
lowing preparation, a survey will be taken of the area, body, and hands of the
technologist and the results recorded.

All patient doses will be drawn up in Room #4217-A, and transported to either
Camera Room or the Injection Room (4217) using the injection cart. All doses will
be placed in cylindrical syringe shield holders for further protection. In s tant
thin layer chromatography will be done on all radiopharmaceuticals in Room 4201-B.
Radioactive samples will be transported in the above fashion to room 4201-B.

All used radioactive syringes will be placed into the lead lined garbage can.-

At the end of each day, the plastic bag in the garbage can will be removed, label-
ed, and taken to the lead lined closet for decay. All radiopharmaceutical vials
will be removed from Room 4217-A in their Icad shields at the end of each day and
taken to the lead lined closet for decay.

All used radiopharmaceuticals and radioactive syringes will be labeled and
transportedHto the decay room in shielded containers. Ile re , they will be held for

a minimum of ten half-lives and allowed to decay to background. Before disposal,
each item will be monitored for activity and the results recorded. If the item is
no longer radioactive above background, then it-will be disposed as non-radioactive
trash. The appropriate disposal records will be kept on the disposal of all
radioactive by-products.

L.-
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** ITEM #12 PERSONNEL TRAINING PROGRAM

All personnel working in restricted areas are registered Nuclear Medicine

technologists who have had in their formal training program, didactic as well as
clinical instruction.

Ancillary personnel (e.g. clerical, nursing, housekeeping, security
personnel), whose duties may require them to work in the vicinity of radioactive
material will be _ informed about radiation hazards and appropriate precautions.
Training will be via continued education sessions or during general safety
education sessions. The training program will include annual refresher
training.

Personnel who work with, or in the vicinity of, radioactive materials will
be-~ properly instructed:

a. Before assuming duties with, or in the vicinity of, radioactive
materials.

b. During annual refresher training.
c. Whenever there is a significant change in duties, regulations, or terms

of the license.

Instruction will be given at least once a year, under the supervision of
the radiation safety officer, in the form of lectures and demonstrations.
Instruction will include:

a. All terms of the license pertinent to radiation safety,

b. Areas where radioactive material is used or stored,

c. Potential hazards associated with radioactive material.
d. Radiological safety procedures appropriate to their respective

duties.
e. Pertinent NRC regulations.
f. Rules and regulations of the licensee.
g. Obligation to report unsafe conditions to the radiation safety of ficer.

h. Appropriate response to emergencies or unsafe conditions.
i. 'Right to be informed of their radiation exposure and bioassay

results.

J. Locations where the licensee has posted or made available notices,
copies of. pertinent regulations, and copies of pertinent licenses
and license ' conditions.

For personnel regularly working in a restricted area, evaluation of
training will be determined through testing and on-the-job observation of work
habits.

|
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ITEM #13 PROCEDURE FOR ORDERING AND RECEIVING RADIOACTIVE MATERIALS

All radioactive materials will be ordered by registered Nuclear Medicine
technologists. These individuals will have' a thorough knowledge of our
license's possession limits and will order materials accordingly. The following
procedure will be followed:

1. All radioactive materials will be ordered by telephone from a
reputable firm.

2. Each order will be logged in a permanent book, which will indicate
the following: Date ordered, type and amount of radiopharmaceutical
company, delivery date, and technologist.

3. All carriers will be instructed to deliver packages directly to
Nuclear Medicine during working hours.

4. All packages brought to the hospital during off duty hours will be
received per the following procedure:

Procedure for Receiving Radioactive Matertal on Off Duty hours:

1. All radioactive packages will be received through the Mills Street
entrance and taken to the information desk.

2. Upon arrival of a package, the information desk person shall contact
Central Supply.

3. A -Central Supply employee will come to the Information desk and receive
the package.

4. Receiving the package includes: a) inspecting the package for any leakage,
b) completing a leakage slip which includes date, time, and results of
leakage inspection. c) putting the package on a cart and taking it to the
orthopedic equipment room in Central Supply.

5. The package is then picked up by a Nuclest Medicine technologist as soon as
the Nuclear Medicine section has opened.

6. If the radioactive package is found to be le aking , the transport carrier
must remain at the hospital and the Nuclear Medicine technologist on call
must be notified immediately.

7. As soon as the technologist arrives he or she is to open the package
according to the " Procedure for Safely Opening Packages Containing
Radioactive Material".

8. If the outer package is contaminated indicating radioactive leakage, the
transport carrier vehicle must be surveyed and decontaminated until a level
of background is reached.

9. The areas in the hospital where a leaking radioactive package has been
must also be surveyed and decontaminated to background.

. _ _ _ _ _ - _ _ _ - _ ._ - _ _ _ _ _ _ -
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** ITEM #14 PROCEDURES FOR SAFELY OPENING PACKAGES CONTAINING RADIOACTIVE
MATERIALS

Appendix F procedures will be followed.

Regulatory Guide 10.8, Rev. 1 Date: Oct. 1980
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55 CENERAL RULES FOR THE SAFE USE OF RADI0 ACTIVE MATERIAL1% ITEM

Appendix C ~ rules will be followed.
.

-Regulatory Guide 10.8, Rev. I Date: Oct. 1980
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APPENDIX H

C
I EMERGENCY PROCEDURES
N)

Minor Spills 3. SHIELD THE SOURCE:If possible, the spill should
be shielded, but only if it can be done without further

1. NOTIFY: Notify persons m the area that a spill has contamination or without significantly increasing
occurred. your radiation exposure.

2. PREVENT TH E SPREAD : Cover the spill with absorb- 4 CLOSE THE ROOM: Leave the room and lock the
ent paper. door (s) to prevent entry.

3. CLEAN UP: Use disposable gloves and remote handling 5. CALL FOR HELP: Notify the Radiation Safety Offi-
tongs. Carefully fold the absorbent paper and pad. In- cer immedutely,
sert into a plastic bag and dispose of in the radioactive
waste container. Alsoinsert into theplastic bag allother 6. PERSONNEL DECONTAMINATION: Contaminated
contaminated materials such as disposable gloves. clothing should he removed and stored for further evalu-

ation by the Radiation Safety Officer. If the spillis on
4 SURVEY: With a low-range, thin-window G-M survey the skin, flush thoroughly and then wash with mild

meter, check the area around the spill, hands, and soap and lukewarm water.
clothing for contamination, Dr. R. Lindgrenp, pp

5. REPORT: Report incident to the Radiation Safety OFFICE PHONE: 258 6011
I Officer. HOME PHONE: 271 4494

Major Spills ALTERNATE NAMES ANDTELEPHONE NUMBERS
DESIGNATED BY RADIATION SAFETY OFFICER:

I. CLEAR THE AREA: Notify all persons not involved Eileen McKinley 271-3045,

in the spill to vacate the room. no n ,.y py , ,, ., , 3 93g_3775
-

2. PREVENT THE SPREAD: Cover the spill with absorb-
ent pads, but do not attempt to clean it up.Confinc ,

| the movement of all personnel potentially contami. ,, ,T pgnge .g ny t,g ymr g o agins'tum u
h ptoc.

nated to prevent the spread. wien the appiscation.

.

|

( Regulatory Guide 10.8, Rev.1 Date Oct.
1980
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*- ITEM #17 AREA SITRVEY PROCEDLTRES

.

Appendix I procedures will be followed.

Regulatory Guide 10.8, Rev. 1 Date: Oct. 1980
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APPENOlX J

WASTE DISPOSALV
i

Note: In view of the recent problems with shallow-land burial sites used by commercial waste disposal
firms, NRC is encouraging its licensees to reduce the volume of wastes sent to these facilities.
Important steps in volume reduction are to segregate radioactive from nonradioactive waste. to
hold short lived radioactive waste for decay in storage. and to release certain materials in the
sanitary sewer in accordance with $ 20.303 of 10 CI'R Part 20.

1. Liquid waste will be disposed of(check as appropriate) Disposed of by commercial waste disposal serv-

X in the sanitary sewer system in accordance with

{20.303 of 10 CFR Part 20. Other (specify):

By commercial waste disposal service (see also
item 4 below).

* 3. Other solid waste will be (check as appropriate)
Other(specify):

X Held for decay * until radiation levels, as mes-
sured in a low background area with a low-level
survey meter and with all shielding removed, have

2. Mo 99/Tc 99m generators will be(check as appropriate) reached background levels. All radiation labels
will be removed or obliterated, and the waste

Returned to the manufacturer for disposal. will be disposed of in normal trash.
X

Held for decay * until radiation levels, as mes- Disposed of by commercial waste disposal serv-
sured in a low background are. with a low level ice (see also item 4 below).

/ survey meter and with all shielding removed, have
' reached background levels. All radiation labels Other (specify):

will be removed or obliterated, and the generators
will be disposed of as normal trash.** --

4. The commercial waste disposal service used will he,

De sure that weste et etees were descrlhed in item Il and
that they are surveyed ally (Item 17).

These tore may contain long4eved radioisotopic contami. (Name) (City. State)
nests. There the asnerator columns well be segregewd so that
they may be monitored esperately to ensure decay to beckground
sevese preer to deseneet NRC/ Agreement State License No.

Regulatory Guide 10.8, Rev. 1 Date: October, 1980

10.lM I
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'.I .' ITEtt #19 - TilERApEUTIC USE OF RADIOPHAR'!ACEUTICALS
'

'

The following procedures will be used for administering therapeutic radio-
pharmaceuticals along with Appendix K for inpatients.

All pitients receiving Iodine-131 may be done as outpatients if the -

intended dose is less'than 30 mil 11 Curies. The following procedure will be
adhered to in these cases.

1. All Iodine-131 vials will be received and opened in the hot lab (Room
4214)..

2. Cloves and lab coats will be worn when opening all vials and during
administration of therapeutical doses. .

3. The iodine vials will remain in their lead shipping containers and )
placed in a lead cylinder prior to'uscage. At this time, the sheilded
vial will be placed on absorbant chux.

|

4. All vials will be opened near the running fume hood using long handled I

forceps.

5. All iodine will be administered in the hot lab with the fume hood #

running.

6.- A radiologist will be present during the administration of therapeutic
doses.

7. The patient will drink the lodine-131 through a straw over absorbant
chux. Af ter the initial drink, the straw will remain in the vial and

the vial will be rinsed with water several times.

8. Af ter the therapy procedure, all used materials will be surveyed and any
contaminated items will be put in a labeled plastic bag and sent to the
decay room.

9. The patient may leave af ter a fif teen minute wait post therapy. We will
*

instruct the patient on basic safety procedures and give them the
Radiation Safety Officer's phone number and the Nuclear Medicine
Department's number in case of any type of accident.

All therapeutic patients requiring hospitilization will receive their
therapeutic doses in the hot lab following the above procedures. Therapeutic
patients will be placed in Room 6526, a single room with a private toilet. This

~

;

room is on the top floor and is at the end of the hall. There is only one ad-
jacent room and one room below it.

!

-

e

-
-
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_ Following . therapy, the patient is taken to Room 6526 by a Nuclear Medicine
- Technologist. At this time the patient is put .in bed and a baseline survey is
done at bedside,1 meter,; and at the room's door. Daily surveys will be done

'

following therapy until less than 30 mil 11 Curies of Iodine-131 remain in the
patient's-body.

The guidlines set forth. by Appendix K' and its' nursing instructions will be
followed for Phosphorus-32 and Iodine-31 inpatient therapy cases.
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ITE?t#21 PROCEDtfRES A'.*D PRECAUTIONS
FOR USE OF RADI0 ACTIVE GASES

Please' refer to our letter dated September 28, 1978 for anending our
license .to include the use of Xenon-133. This letter includes detailed
information on our ventilation system and safety procedures for handling -

the radioactive gas.
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ITE!!#23 PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIAL SPECIFIED IN ITE!! 6B

The Am-241 anatomical marker will be used only to mark anatomical
landmarks' .It will be housed in the sheilded slot in the Searle Large -.

Field of View detector head at all other times. *

*
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/ St.Marys I-Iospital Meclical Center
/ ' 18,"

707 South Mes Street .

( / '

i EMadison, Wisconsin 53715*

Telephone (608)251-6100
. ! "
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!?ECElVED Of Lit.10

Data.00.I..k. @ gj g _ August 30,1978U.S. Nuclear Regulatory Commission 4LOL - (* -
__ _ LkRegion III -

Radioisotope Licensing Section By. ..... h.9.... ...

..p p!;c:m t . k._ht 43.1. /M [5 //vgf$4)799 Roosevelt Road o.cck a

.m S: . '.M.kkGlen Ellyn, IL 60137 0 4 T0............. mount, ia .. j

nC CI W bWk . . .V.@.
Attention: Bernard Singer, Chief Action Compi. ./ # . 7[. .

as C L e o r. . .0.C.T.4...
. A cive d 6j .[37tet.W. , , , , , , ,,Dear Sir:

h

Please amend our NRC License No. 48-00919-03 to include Xenon 133 gas which
will be used to perform pulmonary ventilation studies.

We request a possession limit of 500 MCI Xenon 133. A maximum of 50 patients
per month (600 per year). This examination will be performed using an average dose
of 10 MCI per procedure. Higher doses will be used only when professional medical
judgment indicates it to be necessary.

All doses for patient use will be checked immediately prior to administration
with a Nuclear Chicaho Mediac, model o18903. The dose calibrator will be calibrated
a minimum of two times a year and appropriate records maintained.

All personnel working in the department will use whole body film badges and
TLD finger badges. The radiological safety equipment and procedures are the same
as those described in our original license submission. They will be followed in
addition to the special procedures described in this submission.

The radiopharmaceuticals will be supplied by:

a) New England Nuclear Corporation, Atomlight Place, Billerica,
MA 01862

b) Med Physics, Inc., 9820 West Brynmawr, Rosemont, IL 60018

Attachments number 1 and 2 are the package inserts describing the Xenon 133
gas in unit dose vials. This product has NDA status with the Food and Drug
Administration.

The special equipment to be used in conjunction with our Searle LOF gamma
camera is listed below, the manufacturer's literature is attached.

1. Xenon 133 lung function unit 36-001
2. Kymograph chest paper 36-005
3. Kymograph self-inking pen 36-006
4. Disposable mouthpiece 36-007 p~p g g jgg
5. CO2 absorber - 2 lb container 36-008

~

6. "Nonex" Xenon gas trap 36-022
7. Replacement cartridge pack 36-026

Conhol No. 0 0 d 11
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Attachment number 4 is a scale drawing of our facility.

The fenon 133 gas will be stored in its 1/8" thick lead shipping container
within the storage cave (3" lead brick) located in the hot lab. A description
cf this room (No. 4214), the storage cave, work area, radiation monitoring
equipment, dose calibrator and radiological safety procedures are the same as
those described in our license submission. In addition, we have installed a
fume hood over the work area.

Storage area calculation:

Room Number 4214
Dimension 14.5 x 8 x 9 ft.3
Occupancy restricted area

Total air flow volume without hood installed = 344 ft.3/ min.
Air circulation: Non re-entrant type - Negative room pressure
Maximum activity of Xe 133 to be stored = 500 MCI

a) Time required to exchange the air volume once

total volume
" total air flow vo1ume

~

, 1116 ft.3
344 ft.J = 3.24 min.

Maximum Xe 133 gas concentration in the_ storage area:

Maximum activity of Xenon / week = 500 MCI
Estimated escape fraction = 0.25
Air flow volume = 344 ft.3 min.
Maximum concentration = 500 x 10 uci x 0.25

7 ml./40 br. week344 ft.J/ min. x 6.797 x 10

= 0.53 x 10-5 uci/ml per 40 hr. week

The total air flow volume 344 ft.3/ min, will be increased to 2000 ft.3/ min.
by installation of the fume hood over the storage area. And, under this condition,

the maximum concentration of Xe 133 in the room will be = 0.09 x 10-5 uci/ml.

The time required to exchange tha ait volume 10 times.will.be 5.6 min.

Air can enter the room through - ceiling vents, the window and a door. All
the air leaving the room is through the fume hood which also keeps the room ar
negative pressure.

This concentration is less than the MPC of 1 x 10-5 uci/mi as stated in Section
20.103 10 CFR and Schedule B tabic.

In the event of an inadvertent release of the Xe 133 in this storage area,
the following emergency procedure will be implemented.

-The selector switch of the hood will be pointed to the 2000 ft.3/ min. setting,
the window will be fully opened, all personnel will leave the room and the
door will be closed.
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- The room will remain unoccupied for 11.2 min. (20 times turn over) and will.

be surveyed with a low level survey meter (0 - 0.5 Mr/hr) immediately
upon re-entry to insure that radiation levels have returned to normal
for the area.

Patient Study Area Calculations

Rooms 4301 - 4302 - 4302B

Restricted Area

Air Circulation: non re-entrant type, negative room pressure

Total Volume -

5264 ft.3=

2219 ft.3/ min.Total Air Flow Volume =

1. Time required to exchange the air volume once

Total Volume
" Total Air Flow Volume

5264 ft.3
" 2219 ft.J/ min
= 2.37 min.

2. Time required to exchange the air volume 10 times

2.37.=.10 x

- 23.7 min.

3. Xenon 133 gas concentration exhausted into the unrestricted
area due to an accidental spill.

.2
Maximum activity spilled = 10 mci.

2

= 10 x 103 uci

Total air flow volume
measured at the exhaust
opening in the
restricted area = 9978 ft.3/ min.

The average concentration
per year from an
accidental spill = 102 x 103 uci

9978 x 1.484 x 1010 ml/yr

= 6.77 x 10-10 uci/ml/yr

s-
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This concentration is less than the MPC of 3 x 10-7 uci/mi of Xe 133 in air
in an unrestricted area averaged over a time period of one year.

4. Xe 133 gas concentration in the restricted area.

Estimated upper limit of the
weekly patient load = 50

Maximum amount of Xenon
used per study - 10 mci

Maximum amount of
Xenon used/wk (A) = 50 x 10 mci

5= 5 x 10 uci

Estimated escape
fraction (f) = 0.25

Total air flow

Volume (V) = 2219 ft.3/ min.

= 2219 ft.3/ min. x 6.797 x 10.7ml/40 hr. wk.
11= 1.51 x 10 ml/40 hr. wk.

The concentration Axf
of Xenon "V

= 5 x 105 uci/40 hr. wk x 0.25

1.51 x 1011 ml/40 hr. wk.

- 0.83 x 10-6 uci/ml/40 hr. wk.

This concentration is below the MPC of 1 x 10-5 uci/mi of Xenon 133
in air in an restricted area for a time period of forty hours in any seven consecutive
days.

5. Xenon conce'bration exhausted into the unrestricted area.

Estimated upper limit of the
weekly patient load = 50

Maximum amount of Xenon
used.per study = 10 mci

Maximum amount used/wk. = 50 x 10 mci

Maximum amount used per year = 50 x 10 x 52 mci

Escape fraction = 0.25

Total amount of Xenon
released per year = 50 x 10 x 52 x 0.25

- 6500 mC1
6= 6.5 x 10 uci

_ _ _ _ _ -
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Total air flow
at the exhaust end = 9978 ft.3/ min.

= 9978 x 1.484 x 1010 ml/yr.

The average concentration for
6one year period = 6.5 x 10 ocf

'9978 x 1.484 x 101u ml/yr.

= 4.4 x 10-8 uci/ml/yr.

This concentration is less than the MPC of 3 x 10-7 uci/ml of Xenon in air
in an unrestricted area as averaged over a period of one year.

Patient Study Area Calculations (Continued)

Room 4216

Restricted Area

Air circulation: non-re-entrant type, negative pressure

Total volume - 15 x 18 x 8 ft.3

- 2160 ft.3

Total air flow volume = 1008 ft.3/ min.

1. Time required to exchange the air volume once

Total Volume
" Total Air Flow Volume

, 2160 ft.3
1008 ft.J/ min.

- 2.14 min.

2. Time required to exchange the air volume 10 times

= 10 x 2.14 min.

= 21.4 min.

3. Xenon 133 gas concentration exhausted into the unrestricted area due
to an accidental spill.

2Maximum activity spilled = 10 mci

= 102 x 103 uci

Total air flow volume
measured at the exhaust
opening in the
restricted area = 9978 ft.3/ min.

\_
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The average concentration
per year from an.

2accidental spill =_10 x 103 uci
9978 x 1.484 x 101u ml/yr.

10= 6.77 x 10 uci/ml/yr.

This concentration is less than the MPC of 3 x 10-7 uci/ml of Xenon 133 in
air in an unrestricted are averaged over a time period of one year.

4. Xenon 133 gas concentration in the restricted area.

Estimated upper limit of the
weekly patient load = 50

Maximum amount of Xenon
used per study = 10 mci

Maximum amount of
Xenon used/wk. (A) = 50 x 10 mci

= 5 x 105 uci

Estimated escape
fraction (f) = 0.25

Total air flow

Volume (V) = 1008 ft.3/ min.

= 1008 ft.3/ min. x 6.797 x 107 ml/40 hr.wk.
11- 0.685 x 10 ml/40 hr. wk.

The concentration of Xenon , A_ x f
V

= 5 x 105 uct/40 hr.wk. x 0.25
0.683 x 1011 ml/40 hr. wk.

= 1.82 x 10-6 uci/ml/40 hr. wk.

This concentration is below the MPC of 1 x 10-5 uci/mi of Xenon 133 in air in
an restricted area for a time period of forty hours in any seven consecutive days.

5. Xenon concentration exhausted unto the unrestricted area.

Estimated upper limit of the
weekly patient load = 50

Maximum amount of Xenon
used per study = 10 mci

Maximum amount used/wk = 50 x 10 mci

Maximum amount used per year = 50 x 1:0 x 52 Mci

Escape fraction = 0.25

L
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Total amount of Xenon
released per year = 50 x 10 x 52 x 0.25

- 6500 eCi

6= 6.5 x 10 uci

Total air volume flow
at the exhaust end = 9978 ft.3/ min.

10= 9978 x 1.484 x 10 ml/yr.

The average concentration
for one year period = 6.5 x 106 uci

9978 x 1.484 x 1010 ml/yr.

= 4.4 x 10-8 uci/ml/yr.

This concentration is less than the MPC of 3 x 10-7 uci/ml of Xenon in air in
an unrestricted area as averaged over a period of one year.

Patient StudyJ rea Calcolations

Room 3201 - 4302 - 4302B

Restricted Area

Air circulation: non-re-entrant type, negative pressure

Total volume = 5264 ft.3

Total air flow volume = 2219 ft.3/ min.

1. Time required to exchange the air volume once

Total volume
~ Total air flow"

5264 = 2.37 min.
2219

2. Time required to exchange the air volume 10 times

= 2.37 x 10 = 23.7 min.

3. Xenon 133 gas concentration exhausted into the unrestricted area
due to accidental spill

2 mciMaximum activity, spilled = 10

= 102 x 103 uci

Total air flow volume measured at the exhaust opening in
the restricted area = 9978 ft.3/ min.
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The average concentration
per year from an accidental

2spill = 10 x 103 uci
,9978 x 1.484 x 10AU ml/yr.

= 6.77 x 10-10 uci/ml/yr.

This concentration is less than the MPC of 3 x 10-7 uci/ml of Xenon 133 in air
in an unrestricted area averaged over a time period of one year.

In the event that there is an inadvertent release of Xe 133 in imaging
Room 4301, the following emergency procedure will be implemented.

-The patient will be removed from the room, the window will be. opened.
-All personnel will leave the room and the door will be closed.
-The room will remain unoccupied for at least 23.7 min.

In the event that there is an inadvettent release of Xe 133 in imaging
Room 4216, the following emergency procedure will be implemented.

-The room will remain unoccupied for at least 21.4 min. which will be
equal to air volume 10 times.

-Upon re-entry, the rooms will be surveyed to insure the radiation levels
have returned to normal.

All of the exhausted air from imaging Room 4301 and Room 4216 and the hot lab
is released into an unrestricted area located on the roof of the hospital. The
release point is isolated from all air intakes and adjacent building by the
distance exceeding 50 feet.

The maximum concentration of Xe 133 over the period of one year for unrestricted
area is calculated on pages 6 and 7.

The Xenon 133 gas will be used in the following manner after confirming the
dose by measurement in our dose calibrator.

-The patient will be instructed on the details of the procedure and will be
told why his cooperation is needed.

-Just prior to the study with the Xenon 133 gas, one or more practice runs will
be accomplished.

-The unit dose vial will be loaded into the shield NEN Calidose Dispenser in
the hot lab.

-The dispenser will be connected to the Xenon 133 lung function unit.
-The Xenon 133 gas will be administered to the patien.via this unit.
-Nose clamps will be used to prevent the patient from exhaling the Xenon 133
into the room.

-The lung ventilation procedure will be composed of thece standard phases
breath hold, equilibrium and washout. These phases are automatically
accomplished as the technologist operates the remote control switch of
the unit.

-Upon completion of the study, the used Xenon 133 gas will be drawn directly
into "Nonex" Xenon gas trap.

-This will be checked for leakage by a Xenon trap monitor Model No. 136-250
from Atomic Products Corporation, P.O. Box 657, Center Moriches, NY 11934.
The monitor will be placed at the exhaust point of the gas trap. This
monitor automatica11 trips a visual and aural alarm when concentrations of

. radioactive Xenon exceed 1 x 10-2 uci/ml.
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-The system will be measured for Beta Gamma emissions. It is designed
with an audio and flashing red light warning of excessive Xenon. If

the alarm is activated during or after a study, the charcoal cartridge
in the trap will be changed immediately after completion of the study.
It is designed with a test button which permits activation of the alarm

137 s source is provided to calibrate thesystem to assure operation. A C

unit.

In order to insure that a minimum Xe 133 leakage occura and that the equip-
ment works correctly, the following procedure will be followed.

a) The Calidose dispenser delivery system will be checked prior to
usa to insure proper operation. The manufacturer's operating
instructions will be followed.

b) The lung function unit will be checked at the beginning of each week
by filling it with oxygen and checking for leakage. Its operation
will be checked during the practice runs prior to administration of
the Xe 133 gas. The manufacturer's operating instructions will be
followed and the carbon dioxide absorber will be replenished as needed.

c) The Xenon trap will be checked prior to each ventilation procedure
to insure that is is securely connected to the lung function unit.
Xenon leakage from the exhaust port will be monitored as previously
described. The manufacturer's operating instructions will be followed
and the tra's will be checked and replenished as needed. A replace-
ment cartricge will be installed whenever there is a significant
increase in the weekly CPM. The saturated cartridge will be placed
in the radiation waste barrel in the hot lab with other radioactive
waste and disposed of as previously described in the original license
submission.

d) All the exhaust vents will be checked twice a year to confirm their
continued efficiency. In addition, they will be checked whenever
structural changes are made which would affect their efficiency.
Records verifying these procedures will be maintained.

c) Attachment No. 5, - the survey report mad * by Dr. Bhudatt E. Paliwal, Ph.D.

Sincerely,

/. 0 o.
T. Ansusinha, M.D.

TAtmvc
attachments
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Easy and accurate dispensing of unit dosese

Exceptional safety-unique shielding*

Sizes for single or multi-breath procedures*

Specificially designed for pulmonary*s,

ventilation studies-
.

.

5

net!'s Xenon Xe 133 Gas CALIDOSE the plunger at the rear of the dispenser,

Dispensing System provides a convenient, (puncturing the septum of the loaded vial by inner
accurate and safe method of administering needles); and squeeze the rubber bulb. '

xenon-133 gas. Specifically designed for Caution: Contents to be used only for inhalation.
pulmonary ventilation studies, NEN's Xenon-133
is available as 5% xenon gas in a carbon dioxide ORDERING INFORMATION
diluent of 95%.

NRP-186 Gas CALIDOSE Dispenser (Supp!!ed at
Operation of NEN's Xenon Xe 133 Gas CALIDOSE no charge during the term of an order)
Dispensing System is simple, Af ter the dispenser NRP-127 Xenon Xe 133 Gas CALIDOSE refills are
is loaded, afflX the dispenser to the breathing available in unit dose vlais from 10mCl
apparatus with a needle or other connector; push to 100mCl per vial. r

BRIEF SUMMARY
For fullinformation, refer to the complete package insett provided with each shipment

INDICATIONS Xenon Xe 133 adhers to some plastics and rubber and should
inhalation of Xenon Xe 133 gas has proved valuable for the not be allowed to stand in tubing or respirator containers. r

' evaluation of pulmonary function and for imagmg the lungs, Such unrecognized loss of radioactivity from the dose for
It may also be applied to assessment of cerebral flow, administration may render the study non-diagnostic. Xenon
CONTRAINDICATIONS Xe 133 gas delivery systems, i.e., respirators or spirometers,

and associated tubing assemblies must be leakproof to avoidTo date, no known contraindications to the use of Xenon Xe loss of radioactivity into the laboratory environs not
133 gas have been reporteu, specifically protected by exhaust systems.
WARNINGS ADVERSE REACTloNS

, This radiopharmaceutical should not be administered to To date, no adverse reactions based on the use of Xenon Xe
pregnant or factating women unless the benefits to be galned 133 gas have been reported.
outweigh tho potential ha:ards.

DOSAGE AND ADMINISTRATION
"* ' Ph " 's especially

a ur ' f a )ornano chifd
a a,

ari Xenon Xe 133 gas is administered by inhalation from closedg, n
capability should be performed during the first few respirator systems or spirometers.
(approximately 10) days following the onset of the menses. The suggested activlt ran e employed forInhalation by the

''"
nIn a f useand Pufmona yi e on clu ng Imaging: 2 30 mClo re qu i fie y pect c r

hndling of radionuclides produced % n thnuclear reactor or in 3 Hters of air.
particle accelerator, and whose enper ence and training have Cerebral blood flow: 10-30 mCl in 3 liters of air,
been approved by the appropriate governmental agency The patient dose should be measured by a suitable radio-
authorlied to license the use of radionuclides, activit calibration system immediately prior to

* " ' ' ' " " '
PRECAUTIONS
As in the use of any other radioactive material care should be HOW SUPPLIED
taken to insure minimum radiation exposure to the patlant, The Xenon Xe 133 gas is suppfled as part of the CalidoseN
conalstent with proper patient management, and to insure system, consisting of 2 ml unit dose vials and the Calldose
minimum radiation esposure to occupational workers, dispenser * for shielded dispensing. ,

Empired Xenon Xe 133 gas should be controlled in a manner Norrrally vials containing either 10 or 20 mCl/vlaf, packed up
that is in compliance with the appropriate governmental to 5 vlais per shiel J tube, are supplied. Vial sets containing
agency regu'ations. up to 100 mCl/ vial a re available.

' Patent Pendmg
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XE'NON-133 VENTI $ TION USE OF Xe k V.S.S.

STUDY SYSTEM ,. gos,1,on g,1,enty
P$ "' " "' ""

Xe-133 System for pulmonary
3 ac ot c at r f e,

d us'ventilation studies. 2 sc'nt"'a"on came' nd i

k 1 / the Xe-133 VS S shield to a
,
7~ comfortable height Switch the

s , ]I
'*h Xe-133 VS S valve to position'

s "One" Clamp the patient's
nose and instruct him to
be the through the systemA COMPLETE,

DISPOSABLE SYSTEM 2.sinate onearn-

,

To obtain a singie-breath study :
g

Everything needed for a Xe-133 us,ng a snarp xe-i33 boius.
'

,have the patient exhale and
ventilation study .is provided noidn,sb,eatn ru,nine xey- -

.

- '.
,,

'8 "' '*'* S* '" **"33 "d iincluding the Xe-133, a CO2 have the patient inha!e slowly

- and deeply. Perform scintig- jabsorber for rebreathing, a bag ,,
raphy during breath-holding -~

1r" " 3'
for rebreathing an~d collection To obtain a s'noie-breain study

using a dispersed dose of ,

of expired Xe-133, and a xea33. iurn ine Key" iso-
-

and instruct the patient to first
d sposable mouthpiece.i exnaie and ,nen ,m m ed,aie,y y

inhale the Xe-133 which has
been dispersed in the exhaled [

A CHOICE OF DELIVERY breath and the gas in the bag. [
Perform scintigraphy during -

OF Xe-133, BOLUS OR ine breatn-hold'n9

DISPERSED DOSE o
-

- 3. REBREATHWG

With this system Xe-133 can be h T
Fo' *'" '" " ' '"
s,u a ebrea h r stud is
performed by having the 2

administered either as a con- |'

patient breathe back and forth

centrated bolus or as a more inroua the system untiin
equilibrium is achieved Again,

dispersed dose. perform sc,ntigrapny dur,no -

a breath-holding

Xe-133 IS AN INTEGRAL B*'
~ 4 w^snour

PART OF THE SYSTEM ' 4 (- Evaluation of Xe 133 washout -

~

al '

is obta'ned by seauentiai _

scintigraphy af ter the Xe-133-- ,

No need to transfer Xe-133 from vS S. vaive is switcnee to
position "Two" whde the j

its container to your system. a v pat,ent b,eaines no,maii,
Collection of approximately

*^ .M~'" 40 liters of expired air is -.

ACCESSORY COMPONENTS
~

poss*ble using the collection
bag provided

ARE AVAILABLE o,spose 0, ine irapped exp, red
-

A shield to reduce radiation co;'p e;***ftne%u;"n a i
** '* "

""" * ' ' " "s '" c *"" " c' '

exposure to the patient and with appropriate governmental ;

and insntut'ona' reou'at'ons. iattending personnel and a valve e g . slow release into a

for rebreathing and washout enem'cai vume hood ne'er to -

the package insert for complete ,,

studies are available. assembiy and use instructions
. .

i
-

i
1
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O AssemRY OF Xe-133 V.S.S.
-

.

|
'

' nemose tne sem s s 2,:--

nt# t F '' .' ' * " t' F " '': ^ ; : ' * * 1 ~ i *
These ,- , y e 4 yf j s g . * ' .'

|
,

in a corrbmed sa".e-s e J A t')
end plugs (not shoan) to reduce
radiation exposure to user, t b) a,

' ___ j disposable mouthpteCe. (C) a gas
, ~~

'% rebreathing-collect'on bag v5
in-line CO absorber canister. and

% (d) operating key (e) A vane
assembly to control d:rectron ofN

flow of patient breathing is asa<!-
able as an accessory

.

I' s ['D6

.

2.

Ptaco the CO absorber canister
anr1 rehreathing tollev. tion hast in

k
'

fhe /s l': ' l', ', '.t i+ 6 ! .ina l

,, , .hti . q .; ,o . , r n. ib I / ' .r A n .1. .!

3. rn"dv.at gr.v !" o < ygen n H.<
rebreathing-cofWct on bag throughRemove the end plugs from the

'

the CG absorber can' ster for eachXe-133 valve shield and firmly
attach it to the CO absorber A minute of ant:cipated rebreathing

canister Either end of the valve- K
s g /shield will fit (The collimated beam , ,_

'
of Xe-133 gamma rays from the
open end of the Xe-133 VS S D' '

,

vatve shield may be used to adjust /

the scintillation camera gamma
energy and window selection poor

-

to completely assembling the \\

Xe-133 V S S.)

N

% \ J. .

| 'N _

/'!
.

4.
'I

- Attach the Xe-133 V S S valve \
assembly to the rema'ning end of x-i

, '

the Xe-133 valve-shield and place
, '

the disposable mouthpiece in the-

. ,

opposite end of the Xe-133 V S S. /
valve assembly The unit is now,

' ready for use.
-

5.-

XENON-133 VENTILATION STUDY SYSTEM N
'

SHIELD (available as an optional accessory) B
A plastic, lead lined stueld designed to accom- ,

modate the MPI Xe 133 VS S. unit donng Xe-133
1 pulmonary venblation scinttgraphy Equipped

with a hydraulic Oft.

'
_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ . _ .



m s-e ..,a

[d"'Xe should not be adinastered tu pregnant -k ['IATION DOSIMETRYTARNINGSACT)Ooss >
Waton drwe to fissues ss sunm1rimj m tie

Jrenon er, e,rronatomw: inert gas wherh appears la
be freety ettusde across ce# rectruanes it has women, those hable to te pregnant, m lactaten. accompanying table The calculatons were based

on the folowng assumption a) Ettective rate ofea beted water tokdukty and ds partifon coeffcent or m patents under 18 years of age unless the
strongly favois the gas phaw it has a greater benet ts to be gamed outwe 0h the rsks Radio- clearance from lungs of 2 min". b) Five percent of

solutx'dy e bpeds than m aqueous solutens and pharmaceuf cals produced n a nuclear reactor or chaled dose dissolves m body ttuvis tram whence

thus concentrates to a dagree n tndy tat and bped - charged partcle accelerator should be used only it is cleared with an e8tective rate of clearar$ce of

-.,
trh tssue Prolonged inhalation of gas matures by physcians who are qualited by specific tramm9 014 mn*', c) Single breath study evolves con-
contanrig rugh partial pressure of menon has m the gato use et hand'ing of radossotopes and ~ tainment of 10 mci of *Xe o lungs for 30 seconds
demonstrated that menon. smtar to other hpid whose empenence and tranng has been approved followed by washout. d) Rebreathing mvolves
soluble mert Cases, has some Generat anesthetc by the appropnate govemmental agency authonzed rebreathmg of 20 mCs ~Xe mto a bag contannga

ettects. However, the amount c4 menon gas m to incense the use of radionuchdes 2 hters of gas for four mnutes followed by washout.
~ '"Xe V S S. e many orders of magnitude below

ttti requeed for demonstration of such an ettect DOSE IN MILLIRAOSp gg
A small quantify of chaled renon gas enters the
crculation by soluton m blood as it passes through in the use of any radiopharmaceutcal care should S:ngle Bream Rebreathing
pulmonary capillares Most of the menon contained be taken to msure mrumum radaton esposure to of 10 mCa held 20 mCe e
in the blood is enhaled from the lungs arter a smgie the patent and all personnet evolved in the pro. Organ for 30 sec 2 hter bag
passage through the pulmonary vasculature in cedure by usmg the smallest dose of radioactiv4y followed by for 4 rmn
normal sub ects the rate constant for clearance of consstent wdh safety and rela %e value of @ag- Washout tolinwed byt
"' Xenon from the lungs it appromanately 2 mn" nostc mformaton. Expired "' Xenon should be Washout.
ard major eruttal clearance of +Xe @ssolved m body controlled in a manner that a m comphance wdh,

~

water has a rate of apprournately 0.14 mn". How- appropnate Governmental and mstitutional
"9

pver, small quantites of "'Xe are cleared ' rom the regulations, e g slow release mio a chemcal -

bcdy at slower rates due prmcipally to slow wenon fume hood. Total Body" 02 08

_
tumover in poorfy pertused f at stores and hpid Ovanes 0 06 0t

.

contanng tesues. The clearance of " Xe from the ADVERSE REACTIONS Testes 0 000 0 02bcdy vanes with wenidatory abnormahtes and with
site and perfusion of hped tissue. To the best of our knowledge no adverse reactons

from enhataten of d agnoste doses of "' Xenon have ' Bone Marrow conside'ed Total Body Dose'

INDICATIONS

Study of Pulmonary Ventilation DOSAGE

' I "" "" '"
CONTRAINDICATIONS pulmonary ventilation studes.

"

None
i
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XENON m ,, , , _

GAS TRAP * a
-
/C-

TURNS YOUR
XENON CONTROL PROBLEM

AROUND .' w'
$.;'

I SP - IIose

Removes radioactive xenon from exhaled air S&'

- | r ;^ Cartridge
d 's P"ck* Ideal alternative to costly external vent systems. water jTra p

* Compatible with any "$Xe gas handling system.
* Fully shielded, self-contained, mobile. 's$t Exhaust

m

TU NuclearAswriatesine. * Patent Pending

The etlicient removal and containment of radioactive This self-contained mobile trap can be integrated into
gases from exhaled air used in nuclear-medical studies any 2a2Xe system or may be used independently as a pa-
is facilitated through the use of the "Nonex" Xenon tient exhalation unit with the use of a disposable face
Gas Trap. mask. It is fully shielded with a %" lead barrier sur-

rounding the cartridge pack, making external radiationThe trap is designed specifically to adsorb inert radio- lemls negHgible An mternal cartridge on the input h,ue,,

active gases such as '"Xe. It removes "3Xe from any when filled with a desiccant, serves as a water trap.Theexhaust flow, yielding an ellluent concentration less than unit may be used as a convenient seat for the upright1 x 10 uri 'em" throughout the useful life of its dis-
patient or may be easily rolled on its casters beneathposable filter cartridges. The 5-cartridge tandem pack an imaging table for supine studies.provides a low-velocity flow path and sutlicient dwell

time to effectively strip the xenon gas from the ellluent Low cost, simple operation, and high etliciency make the
stream. A charcoal adsorbent, especially formulated for "Nonex" Trap an ideal alternative to costly exha.ust
xenon removal, guarantees high etliciency. systems.

Exhaled air is drawn by a vacuum pump through five Mounted on four 2* casters for easy, silent mobility. In-
fixed charcoal-filter cartridges. The "Xe remains in the cludes a disposable face mask, on-off switch, water trap,
cartridges and decays. Cartridge life is dependent upon and 5-liter /mmute vacuum pump.115V. 60 IIz.15' L x

usage; a nomogram relates usage to lifetime. Typically, 15" W x 15 % " II. Net weight 105 lbs.

20 mci of '"Xe per day with a 50-liter washout, five
36-022 "Nonex" Xenon Gas Trap . $875.00days per week, anticipates a cartridge life of approx.

imately six months. 36-026 Replacement Cartridge Pack .. 275.00

Competitive systems use a single filter cartridge having
a limited adsorbtive lifetime which, when exhausted,

cannot be conveniently replaced. The 5-cartridge tan- + 31aximum permiai!.tr concentration in a controlled area.
dem pack in the "Nonex" can be changed in seconds. per Tith 10 CFR 20. Appendix 11. Table I, r,.lumn 1.

NU CLE AR ASSO CI ATES, INC.
subswy e

A RADIATION-MEDICAL PRODUCTS CORP..

35 URBAN AVE. e WESTBURY, N. Y.11590 e (516) 333-9344 3 /175/ N A-125-F
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Xenon-133 Lung Function Unit
L )

.

The ONE and ONLY:

\ systern that...

( a Allows delivery of a direct bolus of radioactive
| gas.
| n Permits re-use of xenon for the same patient
| study.

m Performs single breath, steady state and
washout studies with any commercially-
available foran of xenon. -

,

|
~-

. ,
,

i

l $5)%?*
^ -Di-

. .

Also available..' an economical attemative
\ i.u. u- .

to costly external vent systems.| R1. -

t%e "NONEX" XENON GAS TRAP jq w.

,

I

,
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