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NRC FORM 313M U.S, NUCLE AR REGULATORY COMMISSION Approved by OM8

APPLICATION FOR MATERIALS LICENSE - MEDICAL ['o rj30 83mu
10 CFR 35

lNSTR UCTIONS - Cnmplete otems I through 26 of th s se -> onorr.,1eptocarnu, or an apptwaraon ror renewal of a tu ense uw supviementai sheets
where na essary trem 26 must he completal on att apptocaroons arwt signer Retaon one copy Submit origonaland one copy of entire
cotwation to . Dorector. O!!rce of Nuclear Materials Safety and Safeguards, U S Nut tear Regulatory Commission. Mtungton. O C.
20$55 up<ws worovat of this apsf:stnus. the approcant well retrove a Matenals L wense. An NRC Marerrats L n ense is ossued on m ord-
ance erth the general remure roents umtarned on Totte 10. Code of Federal Regulations. Part 30. and the L ocensee is sub en t to Tres* 10.i
Code of fateral Regulatoons. Parts 19, 20 amt JS and the tocense fee provosoon of Totto 10. Co.se of federal Regulations. Part !70 The
licenw tre categnry shoukt be statat on stern 26 avut the approsweare for ernlosed

1.a. NAME AND MAILING ADDRESS OF APPLIC ANT (,nstitution, 1,b, STREET ADDRESSIES) AT WHICH R ADIOACTIVE MATE HtAL
firm, clinic. physic,an, etc) INC LUDE ZIP CODE WILL BE USE D (if d,tfirent from 1.a.) INCLUDE ZIP CODE

Billings Deaconess llospital 2813 Ninth Avenue North
Department of Radiology Billings, Montana 59103
2813 Ninth Avenue North
Billings, Montana 59103 657 4141TE LEPHON E NO.: ARE A CODE ( )

2. PERSON TO CONTACT REG ARDING THIS APPLICATION 3. THIS IS AN APPLIC ATION FOR: (Check vpropriatr stem)
a O NEW LICENSE

Illne Basso ex 0 AME NOuE N T TO LICENSE NO.

TE LE PHONE NC.. ARE A COD I

4. INDIVIDUAL USE RS IName ondoviduals who wrts use or directly 5.R ADI ATION SAFETY OFFICER (RSO) (Nanw of person des,gnated
supervose use of radioactove matercat. Complete Supplemeats A .,nd B as ra,t.afron s.otety of fr< er 11other thars unhvoutualuser. complete resu.
for each endsvodual.) me of trannong and esperoerwe as on Supplement A )

Jerry D. Wolf, M.D. GordOn L. Cox , M.D
erry Wolf M.D

,

V. P. Johnson, M.D. Walter C. Degnan, M
adiNi.if. Safety Officer

.

Bruce C. PinkertOn , M.D. Dean A. Brusel w n,

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

ITEMS POSSESSION ITEMS POSSE SSIONADDITIONAL ITEMS: D E SI R E D LIMITSRADIOACTIVE MATERIAL DESIRED LIMITS
LISTED 1N- 'x" (In mdlicu es) ''X'' IIn malicuroes!r

IODINE.131 AS IODlDE FOH 1 RE ATMENT
10 CFR 31.11 FOR IN VITRO STUDIES X SM Ci OF HYeERTHYROiDiSM X 100

10 CFR 35.100 SCHEDULE A, GROUP 1 'X AS NE E DE D PHOSPHORUS 32 AS SOLUBLE PHOSPH ATE
FOR TRE ATMENT OF POLYCYTHEMI A X 25
VER A.LEUKEMI A AND BONE METASTASES

10 CFR 35.100, SCHEDULE A, GROUP || X AS NEE DED
PHOSPHOHUS 32 AS COLLOID AL CHHOMIC
PHOSPH ATE FOH INTHACAVITAHY THE Ar X 50

10 CF R 35.100, SCHE DU LE A, GR OUP lil X 2000 mci ME NT OF MAllGN ANT E FFUSIONS.

GOLD.190 AS COLLOID F OH INT H/. -
CAVITAHY THE A TMENT OF MALIGNANT '\* 30010 CFR 35.100. SCHEDULE A, GROUP IV X AS NEEDE D E F FUSIONS.

10 DINE.131 AS lODIDE FOR THE ATbT
10 CFR Is.100. SCHEDULE A, GROUP V X AS NEEDED OF THYHOID C ARCINOMA X 10()

XENON 133 AS G ASOR G ASIN SALINE FOR
10 CFR 35.100. SCHE DULE A, GROUP VI X 3500 mci HL F L W STUDIES AND PULMON ARY X 500' FUNCTION STUOlFS
6.b. R ADIOACTIVE MATERI A L FOR USES N(f/Tidb D IN ITEM 6.a. Ise.,<ed soon es up to J mCo used for

ut,bratoon and reference standards are authoraed under Section 35.14(d),10 CFR Part 35, and NEED NO F Bt L IS TED.)

CHEMICAL MAXIMUM NUMDF R
ELEMENT AND MASS NUMBER AN DIOH OF MILLICURIE S DESCRIBF PURPOSF OF USEPHYSICAL FORM OF E ACH FORM

Cobalt -57 Hound , plastic IQnCi Serial #3021182A-01
flood Source as Of New I?ngland Nuclear

11/15/82 flood Source for Camera
Calibration

i

e

f4 R C F O R M 313 M
"'' 0603100023 B60110

HEC 4 LIC30
25-01051-01 PDR ggg
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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 m,edical licensing guide will be followed, do not submit the pages, but specif y the revision !

~

*

number and date of the refuenced guider Regulatory Guide 10.8 , R ev. Date:

_

15. GENERAL RULES FOR THE SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERI AL (Check Onel

X Names and Specialties Attached; and X Appendix G Rules Followed;or
1

X Duties as in Appendix B; or Equivalent Rules Attached |
/ Check Onel |

'

Equivalent Duties Attached 10. EMERGENCY PROCEDURES / Check Onel ,

X Appendix H Procedures Followed;or8. TRAINING AND EXPERIENCE
Supplements A & B Attached for Each Individual User;

Equivalent Procedures Attached
and

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

D. INSTRUMENTATION / Check Onel X Appendix I Procedures Followed;or

Appendix C Form Attached;or Equivalent Procedures Attached
' -

. X List by Name and Model Number 18. WASTE DISPOSAL (Check Onel

10. Call 8 RATION OF INSTRUMENTS X Appendix J Form Attached;or

3 Appendix D Procedures Followed for Survey Equivalent Information Attached.

., . Instruments; or

"^ "^" I
Equivalent Procedures Attached;and 10' (Check Onel i

Appendix D Procedures Followed for Dose
Calibrator;or - X Appendix K Procedures Followed;or s'

(Check One} .

Equivalent Procedures Attached Equivalent Procedures Attached

. ~ _ . AND EQUIPMENT 20. THERAPEUTIC USE OF SEALE0 SOUR,hES11 FACI TIES
. - ,

,

X Description and Diagram Attached - g Detailed Information Attached;and [
Appendix L r rocedures Followed;or12. PERSONNEL TRAINING PROGR AM g

a

X Descrijatioriof Jraining Attached Equivalent Procedures Attached [

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

X Detailed Information Attached Detailed information Attachedy
"

PROCEDURES FOR SAFELY OPENING PACKAGES
22' RADIOACTIVE MATERI AL IN ANIMALS,

14.' CONTAINING RADIOACTIVE MATERIALS
(Check Onel Detailed Information Attached

N/M
PROCEDURES AND PRECAUTIONS FOR USE OF

x Appendix F Procedures Followed;or
73 RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6 b

' Equivalent Procedures Attached Detailed Information Attached
Xp

f*t R C : dM M 3 73M , # %
C80 D Page 2
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24. PERSONNEL MONITORING DEVICES

suePLIER EXCHANGE FREQUENCY(Ch,ca ,propr, ate coe,

" ' " Siemens Diagnostic Inc. First of each month
e.WHOLE

TLDBODY

OTHE R ISpecity)

FI LM Siemens Diagnostic Inc. First of each month

b. FINGER yto

OTHE R (Specotyl

FILM

c. WRIST TLD

OTHER (Specity)

d. OTHER (Specify1

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HOSPITAL AGHEEING TO ACCEPT PATIENTS CONT AINING HADIOACTIVE M ATERI AL

N AME OF HOSPITAL ts ATTACH A COPY OF THE AGREEMENT LETTEH
SIGNED BY THE HOSPITAL ADMINISTRATOR.

^ ' c. WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF R ADIATION 5AFETY PRECAU.

CI T y STATE ZIP CODE TIONS TO BE TAKEN AND LIST AVAILABLE
R ADIATION DETECTION INSTRUMENTS.

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

The applicant ancf any of fscial executing this certifscate on behalf of the applicant named in item 1a certs'y that this appiscation is preparent in
conformity with Title 10, Code of Federal Regulabons, Paris 30 and 35, and that als informerson conta ned herein, including any supplements
attached hereto,is true and correct to the best of our knowledge and belief.

IA APPLic OR CERTIFYIN - 'I A L ISienafure/

a. Lf CENSE FEE REQUIREC
(See See, *oon 170 31,10 CFR 110) t ti N AMe (Type of Print)

LANE HASSO
'ill LICENSE FEE CATEGORY: p p

78 .m
c. DATE

(2) UCENSE FEE ENCLOSED: s $150.00 gfggfg3

NRC FORM 313M (9 81)'

; Page 3
t
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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 f ollowing
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 staf f 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 hcense or amendment thereof.

3. ROUTINE USES The information may be used: (a) to provide records to State health departments for their information
and use; and (b) to provide information to Federal, State, and local health of ficials and other persons in the event of inci-
dent or exposure, for their information, investigation, and protection of the public health and saf t ty. The information (
may also be disclosed to appropriate Federal, State, and local agencies in the event that ine info <mation 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
d 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 routtnely be placed in the NRC's Pubhc Document Room,1717 H Street, N W.,
Washington, D.C.

4. WHETHER DISCLOSURE IS MAf.DATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION D!sclosure 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 F uel Cycle and Material Saf ety, Of fice of Nuclear Mate-
rial Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555.

k

NRC FOHM 313M
(9 81)

Page 4
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MEDICAL ISOTOPES C05DitTTEE

A. The Medical Isotopes Committee has been set up to approve any new diagnostic

radiopharmaceuticals for routine or non-routine use in the Nuclear Medicine
Department. The committee has also set up a program for the nece:,sity of
radioactive therapeutic doses to be given to patients. The Isotope Committee
oversees the radiation safety program and periodically reviews the program
for evaluation of radiation protection. The responsibilities, duties, and
meeting frequency will be as descirbed in the Guide for Preparation of
Applications for Medical Programs, Appendix B.

D. Routine Meetings are scheduled four times a year.

C. Isotope Committee Members:

Dr. Jerry D. Wolf Itadiologist
Dr. Walter Degnan Cardiologist , Internal Medicine
Dr. Martin E. Kodish Internal Medicine
Fred A. Deigert, M.D. Therapeutic Iladiologist
Dr. Gordon Cox Pathologist
J. R . Ilub , ll.T. Nuclear Medicine Technologist
Gene O'llara Vlec President of Professional Services

Item No. 7
Date: 8/16/83

m-____________ -
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APPENDIX C

INSTRUMENTATION
|
.

1. Survey meters
i

A. Manufacturer's name: Ludlum

| Manufacturer's model number: 14C

l
' Number of instruments available: 1

.

Ranges: X0.1 - x1 - X10 - X100 - X1000

Minimum range: X 0.1 mr/hr to .2 mr/hr

( Maximum range: X1000 mr/hr to 2000 mr/hr

i B. Manufacturer's name:

Manufacturer's model number:

Number of instruments available:

Ranges:

Minimum range: mr/hr to mr/hr

Maximum range: mr/hr to mr/hr

,

Item No. 9
Dated: 8/16/83

40040;
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2. Dose Calibrator

Manufacturer's name: Squibb CRC-CA

Mannfacturer's model number: CRC-CA

Number of instruments available: 1

3. Diagnostic instruments

TYPE OF INSTRUMENT M AN UFACTURER MODEL NO.

Scintillation Camera Nuclear-Chicago 6426B

Spectroscaler IIIA Picker 628438

Scintillation Camera General E!cetric 4-40032161

Data Camera General Electric OMil25044113

4. Other

Item No. D
Date: 8/16/83

:

,

I

I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _
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O O

CALIBRATION OF SURVEY INSTRUMENTS

Check appropriato items

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

2. Calibration will be performed at two points on each scale. 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
readings are within + - 10% of the calculated or known values for
each point checked. Readings within + - 20% are considered accep-
table if a calibration chart or graph is prepared and attached to
the instrument.

X 3. Survey instruments will be calibrated.

X a. By the manufacturer -- Ludlum Measurements Incorporated

b. At the licensco's facility

(i) Calibration source
Manufacturer's name
Model no.
Activity in millicuries
Accuracy
Traceability to primary standard

(ii) The calibration procedures in Appendix D, Section
I will be used.

or

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

X c. By a consultant or outside firm.

(i) Name Midwest Itadiation Consultants
(11) Location 543 Tomlyn Ave. . St. Paul, MN 55112

( 111 ) Procedures and sources ** See below, items 1 and 2

have been approved by NitC and are on
TIIeTn License No.

are attached

** Item 1. Calibration is traceable to MUS.
Item 2. Two points source checks on each range.

Item No.10
Date: 8/16/83

600(oO
- - _ __ _ ____ __- __ _ -__ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - _ _ . __.
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PERSONNEL TRAINING PROGRAM

All personnel at Billings Deaconess llospital who work directly with radio-
active materials (handling and use of) will be trained in Nuclear Medicine Technology.

All personnel who work in the vicinity of radioactive mate lais are required
to attend two one-hour lectures. The lectures include:

a. Areas where radioactive material is used or stored;

b. Potential hazards associated with radioactive material;

c. Radiological safety procedures appropriate to their respective duties;
d. Portinent MRC regulations;

c. The rules and regulations of the licansee;
f. The pertinent terms of the license;
g. Their obligation to report unsafe conditions;
h. Appropriate response to emergencies or unsafe conditions; and
1. Their right to be informed of their radiation exposure and bloassay

results.

Any new personnel working int he vicinity of radioactive material will be
trained in the subject matter described above,

item No.12
Date: 8/10/83

:

_ . _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___-
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1
j PROCEDURES FOR ORDERING AND RECEIVING RADIOACTIVE MATERIALS

:

A. Ordering Radioactive Materials.

Authority has been given by Dr. Jerry Wolf to the registered Nuclear )
I

: Medicine Technologists for the inventory and ordering of all byproduct
material used routinely under his supervision. Most of the byproduct '

material ordered is set up on a standing order basis and arranged so as
not to exceed the maximum possession limits as stated by our license.
Any byproduct material which is needed that is not routinely used must
be approved by Dr. Jerry Wolf, V.P. Johnson or Bruce Pinkerton before

'
the byproduct material can be ordered. If some of the byproduct material
is inventory, it will be checked so the maximum possession limit will not

,

bn exceeded.

!

| B. Receipt of Materials During Off-Duty flours and Notification of Responsible
Persons Upon Receipt of Radioactive Materials. [
Instructions for receipt of radioactive materials are posted on the Nuclear |
Medicine door. The telephone operators have also been instructed concerning i

the receipt of radioactive materials to the hospital. Af ter arrival of the
material to the hospital, the carrier obtains a key from the telephone operator
and unlocks the door to the Nuclear Medicine Department. Ile places all'

i radioactive materials inside and then returns the key to the telephone

|
operator. If there is any damage to the radioactive materials, the Nuclear
Medicine technologist is notified at once to monitor the package for leaks.

| The personnel at Hillings Deaconess llospital who roccive radioactive material
during off-duty hours will be given written instructions for receiving, exam-
ining, and securing the packages if any damage has occurred. Any radio-

,

j active material roccived will be locked in the Nuclear Medicine Department.

!
,

,

Item No.13
Date: 8/10/83

!

i

I |
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PROCEDURES FOR SAFELY OPENING

PACKAGES CONTAINING RADIOACTIVE MATERIAL

The opening of all radioactive packages at Billings Deaconess Hospital will be
!in accordance with the procedures described in Appendix F. |

f
|

|

l

Item No.14
Dat: 8/16/83

|
1

i

|

LABORATORY RULES FOR USE OF RADIOACTIVE MATERIAL j

The laboratory rules for use of radioactive material will be in accordance with the
rules described in Appendix G.

!

|

|

Item No.15 i

Date: 8/16/83

_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ __ ___ ____ ______ _
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APPENDIX H

EMERGENCY PROCEDURES'

*

Minor Spills:

1

1. NOTIFY: Notify persons in the area that a spill has occurred.

: |

2. PREVENT THE SPREAD: Cover the spill with absorbent paper.

3. CLEAN UP: Use disposable gloves and remote handling tongs.
Carefully fold the absorbent paper and pad. Insert into a plastic
bag and dispose of in the radioactive wasto container. Include all
other contaminated materials such as disposable gloves.

4. SURVEY: With a G.M. Survey Meter, check the area around the spill,
your hands and clothing for contamination.

; 5. REPORT: Report incident to the Radiation Safety Officer.

Major Spills:

1. CLEAR Tile AREA: Notify all persons not involved in the spill to
vacate the room.'

!

2. PREVENT THE SPREAD: Cover the spill with absorbent pads, but do
not attempt to clean it up. Confine the movement of all personnel,

potentially contaminated to prevent the spread.'

3. SIIIELD THE SOURCE: If possible, the spill should be shielded,
but only if it can be done without further contamination or without
significantly increasing your radiation exposure,

i

l

4. CLOSE TIIE ROOM: Leavo the room and lock the door (s) to prevent

entry.

5. CALL FOR llELP: Notify the Radiation Safety Officer immediately.

Item No.16
Dato: 8/10/83
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6. PERSONNEL DECONTAMINATION: Contaminated clothing should be removed
and stored for further evaluation by the Radiation Safety Officer. If
the spillis on the skin, flush thoroughly and then wash with mild soap
and lukewarm water.

RADIATION SAFETY OFFICER: Dr. Jerry D. Wolf

OFFICE PilONE: (406) 657-4190

HOME PHONE: (406) 259-6301

Also: Denis llully, Nuclear Medicine Technologist
Office Phone: (406) 657-4198 Ilomo Phone: (406) 652-1275

J . R . R ub , R . T .

Office Phone: (406) 657-4196 Ilome Phone: (406) 252-6549

Item No.16
Date: 8/16/83
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EMERGENCY PROCEDURES

Emergency procedures of Billings Deaconess Hospital will be in accordance

with the procedures described in Appendix H.

Radiation Safety Officer: Jerry D. Wolf, M.D.
Office Phone: 657-4190
Home Phone: 259-6301

i

Others to be notified in case of emergency:

Denis Hully
Office Phone: 657-4198
Home Phone: 652-1275

J. R. Rub, R.T.
Office Phone: 657-4196
ilome Phone: 252-6549

|

Item No.16
Date: 8/16/83

AREA SURVEY PROCEDURES

The radiation survey procedures will be performed in accordance with

those referred to in Appendix 1.

:

Item No.17
Date: 8/16/83

i

i
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APPENDIX J

WASTE DISPOSAL PROCEDURES
i

I
; 1. Liquid Waste Will be Disposed of
I

Check as appropriate

By commercial waste disposal service (See Also No. 4 below)
i

X In the sanitary sewer system in accordance with Section 20.303
. of 10 CFR Part 20.

Other (specify):

2. Mo-99/Tc-99m generators will be:

Check as appropriate

Returned to the manufacturer for disposal

X Held for decay until radiation levels as measured with a low-level
survey meter and with all shielding removed, have reached back-
ground levels. All radiation labels will be removed or obliterated
and the generators disposed of as nomal trash. (Note: this O'

method of disposal may not be practical for generators containing
long lived radioactive contaminants)

Disposed of by commercial waste disposal service (see also No. 4 below)

Other ,(Specify) :

|
'

3. Other Solid Waste will be:

Check as appropriate

X Held for decay until radiation levels as measured with a low-level survey
meter and with all shiciding removed) have reached background levels.
All radiation labels will be removed or obliterated and the waste will be

,

disposed of in normal trash.
1

Disposed of by commercial water disposal service (See also No. 4 below)

{

|
Item No.18'

Date: 8/16/83
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Other (Specify:

4. The commercial waste disposal service used will be: Billings Sanitary

Department, Billings, Montana;

' NRC/ Agreement State License No. 25-01051-01
!'

,

i

4

k

L

t

i

. f

Item No.18
Date: 8/16/83
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THERAPEUTIC USE OF RADIOPHARMACEUTICALS

The precautions for patients treated with iodine-131, gold 198, and phosphorus-
32 will be follwed in accordance with the procedures described in Appendix K.

The special precautions for patients treated with byproduct material listed
in Groups IV and V will be in accordance with those described in Appendix K.

.

Item No.19

Date: 8/16/83
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TilERAPEUTIC USE OF SEALED SOURCES

A. See the enclosed blueprint of storage area and shielding equipment.

B. Scaled sources are never touched or held with the fingers but only with
tongs available at the working area. Only the physicians manipulate the
sealed sources and are adequately trained in the use of the tongs and
forcepts. The forceps allow a distance of at least 20 cms. between the
hands and the sources. When working with the scaled radioactive materials,
we use 3 inches of lead shielding between ourselves and the radioactive
material and utilize a 4.2 mm. leaded glass for eye and face protection. The
entire working area is enclosed to prevent loss of sources.

C. Nursing personnel are advised regarding each patient with scaled radio-
active source, i.e. , the length of time that each nurse may care for the patient
is determined by means of monitoring carried out by the Nuclear Medicine
Technologist. Safe exposure times, both at the patient's bedside (1 meter
distance) and also at the foot of the bed (6 meters distance), are determined
and posted on the patient's door. The nurses then are required to enter
the length of time that they spend each shift at the patient's bedside and
with a 2 meter distance. The physician caring for the patient alerts the
nursing supervisor if any one nurse has reached her daily maximum per-
missible does for wekkly radiation tolerance, in which case she is removed
from further care of radiation patients. On the basis of our monitoring and

,

[ record keeping, the nursing personnel is rotated in sequence for care of

! an individual patient. No nurses who may be pregnant are allowed to work

j with radiation patients. Periodically the nursing staff at both hospitals

: receive training courses regarding proper technique in dealing with patients
who have interstitial or intercavitary radiation treatment. Nurses are in-
structed that if there is a change in the position of the source or packing,

| they are not to handle the sources but arctoimmediately call the physician
i

j and to appropriately isolate the patient or the patient's room.
1

!

D. The only personnel in this hospital handling scaled sources are the physicians
who use the radiation film badges made by Scarle which are analayzed

monthly for determining whole body dosage.

Item No. 20
,

Date: 8/16/83
[
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E. We have a lead carrier which is hand held by a strap and is encased in
stainless steel, containing a 4 cm. thick wall of lead. The maximum amount
of radium that is carried in this device is 60 mgs. Exposure at 1 meter
from that amount of radium insidethecarrier is 50 mr. per hour.

F. Countability is maintained through lag in-log out sheets for each shipment
of radioactive sealed sources as they arrive at the hospital from the man-
ufacturer and as they are used in each patient. We also carry out a
quarterly inventory on these radioactive sources in the hospital, and all
sources are counted on return to the storage area. They are kept in
escrow or shipped back to the manufacturer.

G. Radiation surveys are conducted as outlined above and under Item No. 20.B.
i.c. , at 1 meter and 2 meters from the patient. The room is monitored
after the radioactive sources are removed in each case. A background
level of radioactivity upon complete monitoring of the room is sufficient
evidence that all radioactive sources have been removed.

References for out techniques in handling sealed radioactive sources come from
NUREG-0267 " Principles and Practices for Keeping Occupational Radiation Exposures
at Medical Institutions as Low as Reasonably Achievable." This is published by
the Office of Standards Development, U.S. Nuclear Regulatory Commission, published
in December 1977. Reference No. 2: NCRP No. 37. Reference No. 3: Physicis
of Radiology, 3rd edition by Harold Johns, Ph.D. , page 670.

!

!

!

!
Item No. 20

Date 8/16/83
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THEORY OF OPERATION
,

There are three generally recognized phases of a lung ventilation study. Each phase
'

has variations supported by some and denied by others. In some circles even the
phases are debated. This manual describes the use of the Ventil-Con 11 to perform
the three phases and gives information on some of the more popular variations.

j The three phases with more common variations are:

r
1. Wash in

! a. Ilomogeneous administration
b. Bolus administration

2. Equilibrium
3. Washout

The Ventil-Con 11 is designed to allow the user to perform the three phases. The
unit consists of two separate plumbing systems (Diagram 1). In stabilization / washout,
the patient inhales room air through a one way valve in the bottom of the breathing

. valve. When the patient exhales, this valve closes and another one opens directing
'l the exhaled breath through the Ventil-Con 11 console into the exhaust port. In Models

142 and 143 the exhaled breath then goes into the expandable interface where it is
subsequently drawn through the activated charcoal cartridge pack by the xenon trap
pump.

|
| T he Expandable Interface is required because the trap pump moves air at the rate

of 5 liters per minute while people normally breathe at a higher rate. Sick patients
can breathe at rates up to 20-25 liters per minute. The Expandable Interface is a
reservoir which accepts the excess flow rate until the trap can catch up. It has a
capacity of approximately 100 liters and normally gives around 10 minutes of

I breathing time in washout.

In Model 143 the exhaled breath upon leaving the charcoal pack and trap pump,
enters a chamber of 150 ml/m volume viewed by an end window Geiger-Mueller

133Xe (greater than 1 x 10-2 mci /ml) appears{ tube (Figure 17). When excessive
; in the exhaust port, an audio situal alarm activates.

s

l
I

|;

,
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The second plumbing system consists of the breathing valve (Figure 18), auto-
clavable bacteriological filter (Figure 5), CO absorber (Figure 5), blower (Figure2
5), GM detector (Figure 19), and spirometer (Figures 5,17,19). This is a closed
system which may be opened to the outside only through the breathing valve
and Operate / Evacuate valve. The breathing valve is equipped with a standard

133female Leur fitting followed by a one way valve for the injection of Xe gas

(Figure 20). (
'

With the Operate / Evacuate valve in the operate position and the breathing valve in
rebreathe as the patient exhales a one way valve in the head valve closes and the
patients breath is directed first into the CO absorber, through the bacteriological2
filter and into the spirometer which expands to accomodate the ucreased volume.
As the patient inhales, the one way valve opens and the patient breathes out of
the spirometer thus contracting its volume. This sytem is actually a circuit with
the patient on the opposite end of the spirometer with the spirometer providing
opposite, but equal, reaction to the patients breathing.

.

The system is provided with an inline blower (Figure 5), which senes three functions:

1. Assist in providing one-way air flow
2. Overcomes inherent pathway resistance
3. Provides mixing to assure a homogenous mixture, i

,

The rebreathing system is provided with two one-way input ports for the addition ,

of O . Both are controlled by an electrical solenoid valve (Figure 21). One input !2
port injects 02 just before the spirometer allowing considerable mixing before !

reaching the patient. The second system (O2 Assist) injects 02 directly to any j

patient having breathing difficulties. j
ADMINISTRATION DURING REBREATHING IS AN ABSOLUTEPROPERO2

NECESSITY. Panic generally associated with 02 deprivation is actually caused by 3

a CO build-up. Since the unit is equipped with an effective CO absorber, CO2 ;2 2
build up cannot occur thus insufficient O will result in unconsciousness without j2
alarm. '

Too much O can result in pulmonary arrest which can be fatal.
'1

2
;

!
a

1

.

O
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With the breathing valve in the washout position and the Operate / Evacuate valve in
the evacuate position, the blower forces the air from the internal rebreathing system
through the Operate / Evacuate valve into the general exhaust of the unit and follows
the same path as pieviously described.

XENON TRAP - The term " xenon trap" when used to describe activated charcoal devices
is a serious misnomer. Activated charcoal does not trap xenon but only acts as a delay-
ing mechanism. If the xenon is delayed long enough to allow it to decay, then the
word trap, although not scientifically correct,is from an end result standpoint, correct.

The process is best described as a cliromatagraphic process where charcoal is the sus-
pending media, air the solvent, and xenon the solute.

The process is dependent on the amount of charcoal, pathway configuration, temperature,
and most significantly, air flow per unit of time. The process is relatively independent
of the amount of xenon. Desiccants are used in xenon traps to remove the excess
humidity which could condense in the charcoal cartridge interfering with the ability
to delay xenon. On a longer term basis, air pollutants, etc., will saturate the charcoal
and negate its xenon delaying capacity.

The most important factors affecting the life of the cartridge is the velocity and volume
of air passing through it.

The patients exhaled breath first enters the Expandable Interface (Figure 3) where it
is pulled through the silica gel desiccant jar (Figure 5), and the activated charcoal
filter (Figure 19 and 22) by the trap pump (Figure 5 and 17). From the pump it is ;

'

blown past the exhaust port monitoring GM tube (Figure 17) and out the back of the
Ventil Con 11 through a brass bulk head fitting (Figure 4).

OPERATION

IUnit Preparation

; 1. Calibration of Xenon Concentration System - On the initial use it is
necessary to check the Xenon Concentration meter calibration. This is
done as follows:

'

a. Turn the main power "ON".

.

(o00(a021
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h b With no 133Xenon in the Ventil-Con 11, adjust the concentration
1i meter to zero by using the small screw in the center of the meter

| (Figure 23).
:

$ c. With the breathing valve in the rebreathe position, adjust the spirometer
!- to 5.0 liters.
!

:; NOTE: If 133 Xe is in the unit, adjustment should be made by the
j' Operate / Evacuate valve to lower the volume or the breathing valve to,'

increase the volume. When the breathing valve is open, room air will
! be drawn into the unit. .

CAUTION: During the addition of Xenon and at all times after Xenon

j has been added, the breathing valve should bc ;n the Stabilization /

y Washout position except when you want the patient to breathe Xenon.

133! d. Inject a known amount of Xe into the breathing valve (Figure 24)
and allow several minutes for it to mix. Note: Figure 24 is for illustra-
tion only. To assure adequate radiation protection, a lead syringe holder
should be used. Calculate the concentration by the following formula:,

Xenon added
Concentrat. ion = Spirometer Volume + 5 liters

T in the above formula the constant 5 represents the dilution volume
L outside the spirometer,i.e,in the tubing, bacteriological filter, etc.

Recommendation: Most physicians experienced in pulmonary function

studies recommend an initial concentration of 5 mci / liter.

Example: Spirometer Volume = 5 liters

133Xe injected = 50 mci

Then: 50 mci 50
I Concentration

- 5 +5
~ - 5 mci / liter10

Using a small screwdriver, adjust the concentration gain potentiometer<

so that the meter corresponds to the calculated concentration.1

(Figure 25).

~

i
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i CAUTION: 133
When handling large quantities ofXe, it should be"

13 XE to be injected into th'e Ventil-Con 11properly shielded. The

should be calibrated in a dosecalibrator, flowever, the user should be
g aware that the type of container that the 133 Xe is assayed in can
g significantly affect the reading due to the low energy of the 133Xe

gamma ray.

..

'
The Ventil-Con || is designed in such a fashion that the only Xenon lost during a

j study is that Xenon in the patient at the start of washout. The remaining stays in
;

the unit and may be used on subsequent patients. All parts having patient contact,
such as face masks or mouthpieces and face mask tubing, should be sterilized after
each use by an approved method.

>

3 Recommendation: In our experience, a concentration of 5 mci / liter is the maximum
[; required for a satisfactory study. As the stored Xenon is used, subsequent patient

] studies will require longer times to comp!cte or counting statistics will suffer.
ij

| The minimum concentration is in the order of 2.5-3.0 mci / liter. ,

1 Start with a concentration of 5.0 mci / liter and when it drops below 2.5-3.0 mci / liter,jf bring it back to 5.0 by adding Xenon. The amount of 133 Xe required may be calcu-
;}; lated from the following formula: ;

(C -Cj) (V + 5)A= 2
v

9 A = Activity to ad
)

-

C = Desired concentration2

4

C = Current concentrationj
.

V = Spirometer Volume

i Example: Current concentration = 2.0 mci /l ,
f

4

g Spirometer Volume = 4.0 I
,

Desired concentration = 5.0 mci /l,

r then

A = (5.0 mci /l - 2.0 mci /l) (4.01 + 5.0 l),

= (3.0 mci /l) (9 |}
-

= 27.0 mci

:
'
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I
2. Disconnect the 0 linc at the rear of the Ventil Con 11 (Figure 4) and turn

2
the 02 supply n adjusting the flow rate to 2 liters per minute and not

II"C-more than 5 psi pressure. Reconnect the 02

3. Set the Oxygen Replenishment selector to Auto and adjust the Oxygen
Control to 0.5 liter below the starting spirometer volume (Figure 11).

Example: Spirometer Volume = 5.5 liters

Set control to 5.0 liters

s

Explanation: Normal tidal volume is approximately 0.5 liter. In the
above example, every time the spirometer volume drops below 5.0 liters,

2 o enter the system.the 02 replenishment solenoid will open allowing O t

By using the control in this fashion, the 02 c ncentration at the start of
the study will be maintained throughout.

4. Check that the Expandable Interface bag is not inflated.
.

Patient Preparation

1. If the patient is to be studied in a sitting position, use the 5%" Face Mask I
'

Tubing. For the patient that cannot sit up, use the 8" tubing.

2. Face Masks are generally more comfortable that the Mouthpiece with
Nose Clamp. When using a Face Mask, make sure you get a good seal
particularly around the nose. A variety of patient hook-up accessories
are available from Radx for use with the Ventil Con 11 (Figure 26).

.

3. With the breathing valve in the Stabilization / Washout position, connect
the face mask and tubing to the patieru. The patient is now breathing b
room air through the Ventil-Con 11. When they inhale a valve opens in ,t

the bottom of the breathing valve and admits room air. When they exhale, j#
the intake valve closes and the exhaust valve opens and the patient's i-

'

breath travels through the unit exhaust system.

The patient should be allowed to breathe in this made for several minutes
to become acclimated to the system. If breathing difficulties are to be
encountered, either psychological or otherwise, they will show up during
the stabilization period where no Xenon is involved. It is during this time
that the gamma camera should be set up and checked out. The trap pump j
should be operating during the entire time the patient is in the breathing -

circuit, whether as above or in the Rebreathe cycle.

.

4
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Procedure
,

f-

There are a multitude of procedures for performing Xenon Lung Ventilation studies.
The procedures can vary significantly. The techniques and discussions which follow
are based on our experience with our equipment and should not be construed as the y

3only methodology. The user should feel free to change the recommended procedure
to fit their particular requirements. The pros and cons of the " controversial" aspects
of the study are presented below.

Bolus VS Homogeneous Administration

Bolus - Pro - Higher count rates provide a statistically superior image during
i

the single breath phase of the 7rocedure.

Con- Non-physiological. Humans do not breathe in large, forced single
breaths - resultant camera images may not represent a true condition.

Homogeneous - Pro Physiological.

Con- Relatively low count rates provide a statistically poor image;
however, they are comparable to the washout images which
are statistically poor.

Equilibrium / Washout VS Single Breath / Washout

Single Breath / Washout Pro - Fast

Con- See " Pro" on Equilibrium / Washout below.

Equilibrium / Washout - Pro - One of the most diagnostic portions of the
lung ventilation study is the washout phase
where poorly ventilated areas appear as " hot"

i
spots. In order for these areas to fill with
sufficient ,33Xe to become " hot" on wash-1

out, an equilibrium must be establisheda

f between normal ventilated areas and poorlyj ventilated areas. This requires a minimum
of 3-5 minutes of rebreathing of the Xenon /

air mixture in the unit."

u

Con Adds approximately 3-5 minutes to the test.

!'
:

,
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Conclusion The procedure which follows produces consistently reliable and q

cfficacious results and consists of ihree phases: y
4

1. Singic breath - homogeneous mixture 1

3)
2. Equilibrium 3 5 minutes

I3. Washout

!!
1. Single Breath Wash-in i

i
a. Homogeneous Administration - Set the gamma camera intensity for h

4approximately 70,000 counts. NOTE: The proper intensity will vary 9

from camera to camera,' hospital to hospital and is dependent on a/
camera efficiency and window width, lung volume, Xenon concen-
tration, and the length of time the patient can comfortably hold his ;

breath.
-

With the patient in the Stabilization / Washout mode, instruct them
to exhale completely;at end-volume switch the breathing valve to [
" Rebreathe" and instruct the patient to take a deep breath and hold
it as long as possible. At the end of breath holding, stop the camera f_'

and tell the patient to breathe normally in the Rebreathe mode. T
il

b. Bolus Administration - Set the gamma camera intensity for approxi- h
mately 150-200,000 counts (adjustments will be necessary for each
department). Switch the breathing valve to Rebreathe and instruct 4*

133Xe dthe patient to exhale completely. At end volume, inject the
dose into the head valve injection port at the same time the patient [,
is taking a deep breath. Instruct the patient to hold their breath as 5,
long as possible. At the end of breath holding, stop the camera and J i

tell the patient to breathe normally in the Rebreathe mode. ;
'

f

2. Equilibrium - After wash in, either bolus or homogeneous, with the patient )!
breathing normally in the Rebreathe mode you are now in the equilibrium g
phase. Rebreathing should be for 3-5 minutes. During this period, a high 7-,

count rate image may be obtained similar to that used for your perfusion j

study.
r '

3. Washout After the equilibrium period, with the patient stillin Rebreathe, ,'

|set the unensity and present count of the gamma camera to 100,000 counts. .

Take an image for this count and record the time. put this time into Preset '

ij
Time and prepare the camera to take sequential images for the length of p?
time indicated. Switch the patient from Rebreathe to Stabilization /,Vashout [ t

and star the sequence. Essentially total washout is usually obtained in 5
minutes. In some instances, longer times will be required. If your camera is

,

equipped with a persistance scope,let it be the guide.
.

O
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4. Shut Down - After removing the face mask from the patient, you allow,

the trap to run for approximately 5 minutes (10 maximum) to deflate
the Expandable Interface. Operator observation of the bag through the

'

plexiglass window is very important.

r
ROUTINE MAINTENANCE

CO Absorber- The soda lime granules shipped with the Ventil Con il have a color3
~

indicator to show when they are saturated with CO . The normal color is white and
2

as they absorb CO , they turn violet to purple. The granules should be changed when2
about 2/3 of them have changed color, or 50 exams of 10 minute duration. Under low
use conditions, the color may fade, thus we recommend changing them once a month
or as the color changes, whichever comes first.

-

To change the absorber, do the following:
r

1. Evacuate the system by putting the Operate / Evacuate valve (Figure 9)
in the Evacuate position. When the spirometer volume reaches 0, put the
valve in the Operate position and fill the spirometer to 10 liters by opening
the breathing valve (Rebreathe position). When the spirometer fills, close
the breathing valve and evacuate the unit again.

2. Unscrew the " bell" jar and dispose of the soda lime granules.

3. Refill the jar with fresh soda lime granules. When refilling, be sure the
-

white tube is centered in the jar.

4. Clean the threads and 0-ring. Apply fresh silicone grease, such as Dow
Corning 970 V High Vacuum Grease to O-ring and threads.

5. Screw the jar back onto the cap. If the jar tightens but still has a space
between the blue cap and clear jar (check it with your finger nail), the tube
was probably not adequately centered. The jar should be removed and the
central tube recentered.
IMPORTANT: Must be secured tightly to overcome loss of xenon and

-

spirometer volume.

Bacteriolo_gical Filter - The Bacteriological Filter (Figure 5) should be removed and
autoclaved each time you change the CO absorber or no less often than once per month.2
It shou!d be replaced entirely once per year. Before removing the Bacteriological Filter,
evacuate the unit as described above for the CO abs rber.2

Moisture Absorher - Units equipped with a Xenon Trap have a silica nel desiccant jar
(Figure 5) to remove moisture from the air prior to entering the charcoal cartridge pack.
Silica gel is normally a dark blue and turns clear to pinkish, as it becomes saturated with
water. When the grano!cs are approximately 2/3 saturated, remove the " bell" jar.

28
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PROCEDURES AND PRECAUTIONS FOR USE*

OF RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6 B

The New England Nuclear Co-57 Flood Source is used to calibrate the gamma
cameras. The flood source is stored in a sealed container in the Hot Lab. The flood
source is placed on the gamma camera and after camera calibration the flood source
is retruned to the source container and stored in the Hot Lab.

PRECAUTIONS

A leak test is performed every 6 months. The source is wiped with a cotton
ball in alcohol and measured for activity. The source cottonball is compared to room
background. Results are logged in the calibrations and source book.
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