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FORM NRC.313M U.S. NUCLE AR RECULATORY COMMISSION
' ' ' * ^

APPLICATION FOR MATERIALS LICENSE - MEDICAL GA R 57
10 CFR 35

|NSTRUCTIONS - Conskn otens I duounh Ni! *is n er inttinieo icat>on or an noolicar on tor ronewsr ot a ticenen un avopiamentatshutsr
emhere netsaanry, tene N must be completedon aNappikations and sipod. Retain one ecoy. Submit originaland one copy of entire

I

application to : Okeeaor, Office of Nuclear Meteriaan Safety and Seferverds. U.S Nwlear Regulatory Comminaion. Washington. O.C. ?
20555. Upon approvalof this oplication. *e applicant saillreceiwe a Materials License. An NRC Meterisk License is laevedin accad.
msce neith the generalrequiremeren connehmed be Titne 10. Code of federal Roeurations. Part 30. and the Licenano in subject to Title 10.
Code et federalRepuintione. Pere 19,20 med 3S and se sicman fee provision of Title 10. Code of feders! Regulations. Part 17G The
beense !** caronorY ahouw be wered be item N and the approprian for sneloned

1.e. NAME AND MAILING ADDRESS OF APPLICANT (insdattfon, 1.th STREET ADDRESS (ES) AT WHICH RADIOACTIVE MATERIAL
//rm, c//n/c, phys /cien, etc.) INCLUDE ZIP CODE WILL BE USED (//di/Attent from f.al INCLUDE ZIP CODE

Liber'ty Memorial Hospital |
2525 Glen Hendron Drive Same
Liberty, MO 64086 -

TELEPHONE NO.: ARE A CODEI 016) _1.QL 7200
|

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THISIS AN APPLICATION FOR: (Check appropriese /nm)
fO NEW LICENSE 'a6,

Mr. Steve Smith h AMENDMENMO LICENSE NO. I

c. Q RENEWAL OP LICENSE NO. 74-16178-01 )
TCLEPHONE NO : AR E A CODE ( 816 ) _28.h 7700

|
4. INDIVIDUAL USERS (Narne indv/obe/s. who wl// use or d/rectly 5.R ADIATION SAFETY OFFICER (RSO)(Name o/ person desirand

'L, supatvise u.se of radioactive mential. Comp /en Supplements A and8as radiation setery officar. If other ear individuer user. complete reev. \

j ro,esch . .<du.o me o, t,.&.,n, ,,d e.,.,i-e . *, $~.m.,, A./
'

See attached Larry Nussbaum, M.D.

6. t RADIOACTIVE MATERIAL FOR MEDICAL USE
*

MAXIMUM MARK MAXIMUM
' ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: DESIRED LiggygRADIDACTIVE MATERIAL DEalRED UMITS

LISTED IN: "X" (/n w."licuriesi "X" (/n millicuries)
IODINE.131 AS IODIDE FOR TREATMENT10 CFR 31.11 FOR IN VITRO STUDIES X As needEd OF HYPERTHYROIDISM

10 CFR 35.100, SCHEDULE A, GROUP I y riNEEDED' PHOSPHORUS,32 AS SOL,UBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VERA, LEUKEMIA AND BONE METASTASES

10 CFR 35.100, SCHEDULE A GROUP || AS NEEDED.g PHOSPHORUS 32 AS COLLOIDAL CHROMIC-
PHOSPHATE FOR INTRACAVITARY TRE AT-"" "^ "^" '"to CF R 35.100. SCHE DULE A, GRpuP lli X 2*5 Ci GOLD-198 AS COLLOID FOR INTRA.
CAVITARY TREATMENT OF MALIGNANT10 CFR 36.100, SCHEDULE A, GROUP IV AS NEEDED E F FUSIONS.

IODINE.131 AS IODIDE FOR TREATMENT
10 CFR 2.100, SCHEDULE A, GROUP V AS NEEDED OF THYROlO CARCINOMA

XENON.133 AS GAS QR GAS IN SALINE FOR
BLOOD FLOWSTUDIES AND PULMONARY10 CFR 35.100, SCHEDULE A, GROUP VI

X [50 FUNCTION STUDIES. X
'

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. ISmiedsourcesup so3mCius drer
celibretion and reference standards are authorlied underSecdon 36.14(d),10 CFR Part 35, and NEED NOr BE L/STEOJ

CHEMICAL MAXIMl;M NUM8ER
ELEMENT AND MASS NUM8ER pgyp,NC L FORM OF.

,

Cs-137 (NES-356, NEN) Sealed SOurCc 200 ugi Dose- calibrator accurace
/y //e (A . T *

App!! car,t.O . .%.M
,h QTkh . .

F1 -c= 't. :
~
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Amont 4s Cde. ry . $ p.g^ ... .

M R M N RC-313M i t M, . s . . d . .
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7 through 23, deck the appropriate box (es) and submit a detailed desalption of all the requested information. Begin
and item on a seperste sheet. Identify the item number and the date of the application in the lower right corner of each page. If
you indicate that en 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 Nemes and Specieltles Attsdod;and .X Appendix G Rulos Followed;or

Duties as in Appendix B;or Equivalent Rules Attached
'

X
(@eck One)

Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check Onel

8. TRAINING AND EXPERIENCE X Appendix H Procedures Followed;or

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

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

9. INSTRUMENTATION (Check One) Appendix 1 Procedures Followed;ory
- Appendix C Form Attached;or Equivalent Procedures Attached

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

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

Appendix D Procedures Followed for Survey
instruments; or Equivalent Information Attached

(Check One)
Equivalent Procedures Attached;and 19. THERAPEUTIC USE OF RADIOPHARMACEUTICALS

(Check One)
Appendix 0 Procedures Followed for Does

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

X Description and Diaram Attased X Detailed information Attached;and

12. PERSONNELTRAINING PROGRAM Appendix L Procedures Followed;orx
(Check One)

X Desalption of Training Attachal Equivalent Procedures Attached

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

X Detelled Information Attached X Detailed Information Attached

*-
PROCEDURES FOR SAFELY OPENING PACKAGES

14. CONTAINING RADIOACTIVE MATERIALS 22. RADIOACTIVE MATERIAL IN ANIMALS
(Check One) Detailed Information Attached

X Appendix F Procedures Followed;or PROCEDURES AND PRECAUTIONS FOR USE OF
23 RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b

Equivalent Procedures Attached Detailed Information Attaded

FORet NRC-313ne
so-m pese 2
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_24. PERSON,NEL;MONI_TORJNG D.EVICE_S_.

TYPE
SUPPLIER EXCHANGE FREQUENCY -gg ,,.,,, g

N* R.S. Landauer, Jr. Monthly

c. WHOLE
. T3 D'. BODY

OTHER 45pec/fy)

iFILM
. R. S . T.nn rinitor . .T r . m.,~ s, g,

b. FINGER TLD
.

OTHER tspecify)
.

FILM ~

c. WRIST TLD

OTHER (Specify]
,

d. OTHER (SpecFy)
-n

.

,

.

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
c. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATERIAL

NAME OF HOSPITAL. th ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR.

# " 'ic. WHEN REQUESTING THERAPY PROCEDU ES,
- ATTACH A COPY OF RADIAT(ON SAFETY PRECAU. ,

ZIP CODE TIONS TO $E TAKEN AND LIST AVAILABLE| STATE
CITY

RADIATION DETECTION INSTRUMENTS.
.

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

The applicent and any official 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, Ports 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.

.

tL APPLICA CERTIFYING OF FICIAL sture)

s., LICENSE FEE REQUIRED [ m ,,f g , ___g
1500 Sectfan 170.31,10 CFR 170) -

.'AMVIVpe of Print)
- - - - -

#JosephW,Crossett-
' (2TVITLE(1) LICENSE FEE CATEGORY:

Not Applicable.- City Hospital Assistant Admini.strator
c. DATE*

'(2) UCENSE FEE ENCLOSED: s April 4,.1985
Fy RM N AC-313M (8-78) .

ggymgLgg, 7 g g y 4
_

L
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,- - : LICENSE REQUIREMENTS SUMMARY,
^

'

^

-
'

,

,. . .

a. N ,i_-_ . ,

Committee: ~ :This committ$re should. meet in a semi-'" %Ij , Radiation-Safetyt *
. u

- annual or quarterly basis. _If this 'is a'n' NRC; license, Jthe ' C

E,d . . .
S.! requirement'isjquarterly, if it is a Kansas: license,|it should-be-

.. .

J'+ ?o n '~ '- a l | s e m i - a n n u a l'- ~ basis. -Thelcommittee .membersh'ip should.~;be -
-

.

"V ;comprisodi''of: individualsilfrom. Radiology,. Nuclear Medicine,.- ,

'

; Administration,- Nursing.."and_ ~ Radiation' Safety. ;Other.fmembers-
.

' '

.might include frepresentatives from . Clinical Lab, Interanl- ' '

3., ,

Medicine, ' Radiation' Therapy, or,-Hematology. The primary'
% ". responsibilities = oftthe Committee would be to review the exposure''

_ i '

. hysicist: . report s,' analyze ~any accidents orreport s,'
,

F: p~,

.misadministrations,: .and perfoam the' annual ALARA review. required i
s"

A .by the--Llicensing agent.- ''
, t

%-

~

- , -

JII. ~ Doseicalibrator checks' .
.

'

FC .A' ' daily dose calibrator' check must be performe'd with the Cs-
~ ~

o$ 137:sourceland Co-57' source. The results shouldebe within 15%* ?of the true source activities. In addition'to checking- the
. .

~

,

;.. calibration settings for/Co-57 and Cs-137,' the isotopes which'.
;#

~~ .

,
_ 1are -routinely 'used;inithis department must also ~be. checked-

. . using {the;Cs-137 source.- A sample dose calibrator sheet :is -
attached.

~

'' B.i .. Dn .a quarterly.-basis 'the- dose calibrator linearity.:and
.

-accuracyc-must be checked.- The data-for performing the dose- S '

4~, ~ calibrator: 'linearity . test'is, collected by the, technologist. s
'

- The' -results are ' analyzed and'. reviewed E by. the radiation- ^

physicist. The _ accuracy test is1 performed-bycthe , radiation
,

f '7 physicist at his quarterly visit.
_

~

.. ,
. ..

.C.. A| dose. calibrator geohetrical variation check is performed ' tof '

h the radiation' physicist at his initial-visit and:any time theec
h dose. calibrator has been sent in for' repair.

' '

'l

~.
.

"
-

.,

; - I I I. . x : Safety ('in--Nuclear: Medicine: The items-listed below' must~ be
,

: available' and. u' sed routinely-byJper'onnel -working in 'Nuclea6s
' Medicine.and handling thelradiation' sources.s

,
,

RA. Disposable gloves
"

'x- .

"'~ '
[B.4 Syringe _ shields

, *
. _ .

' C. Leadivia17 shields-
~

,

* D.: Tongs ,and . fo'rceps. m
'

: E.' ~ Lead shielding ,
u L :F.'-Absorbent paper

~

', '[ -
' 18..' Survey' meters

'

_

~

'Th'e- Nuclear / Medicine / Hot Lab area will be used for the ' receipt,- 1,~
storage, . and ' preparation of radioactive materials. The;

f radioactive' material'will'*be stored in shielded areas to' reduce
;~ .the; radiation exposure to pe'sonnel and patient's.

.

'

r

_ i
-' : a.

,

> #

4

'

f-
4

, , .

--
s sc...1
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Whenever.the>: Nucleare Medicine Department is7 closed, the -room-,

. locked' an'd'keysimade? available to those personnel' should- be J
-authorized _by the1 Radiation _ Safety Committee.'- *

,

*
'

. .. .
,

. .
.

'
1During'elution.the-eluate must beJcollected, ' assayed, and stor5d ,

.. i n .therleadsvial shield. 'After eluting the generator,1 a :Mo-99s

breakthrough test.mustJbe performed on the: material. The elution1

, ri: Evial .willxbe placed in the~ Moly. breakthrough shield.and " assayed.
,v, .The- results must . be recorded in.uCi of-Mo. After measuring' the ,

-amountfof Moly breakthrough, the: concentration of Mo-99 to,Tc-99
_

.
~

- must:beidetermined. 'The maximum allowable concentration is 1EuCi .-

. of- .Mo/mCiiof,Tc. "In addition,' noimore_than 5 uCi of'Mo may be ,

administered to_a pat'ient. '

qSyri'nge shields'must,be used whenever,possible. The shields'will
~

'

-

be.usedrin> drawing up the doses;and administration.to the: patient. '
. ,

^1 - * . protective outer''. garments,. suchlas laboratory coats and' rubber
;Y

.. . ..

>

; gloves, _ must. be' worn while handling radioactive materials. in'

, uncontained form. '
*

,

Whenever -poss'ible.~ work will:be performed over absorbent-fpaper ~
'

-

~
' .whicht can be easily cleaned up. All.tra'ys and other. work areas-

will be. covered.
~

.
,

< Film ~ badges should be worn. whenever' -handling radioactive ~1

; materials.' During the|elution/, kit preparation / patient inject ion f -e

'. ring' -badges .should- be worn. , Care- 'should be .taken -not Eto
'

' contaminate; the: exposure devices. -The badges,should:be.leftc. in- '

,'

Ethe.. department.when-leaving at.the end of the day.
'

4

-

4

- J . -
-IV. : ,' personnel Training program: Individuals who work. around-'

.

'

radioactive materials .or patients who. have _been; administered' _i,

: radioactive materials must_ be ~ presented an. annual ~ inservice 1

1 covering the-following:
^

n.

A. . Areas whereiradioactive material is'used and storeds .,

a

B.. potential-hazards associated with radioactive materials

|
[ ' C.i Ra'diation safety- procedures- appropriate to the respective y

'

_ . duties -

- . ,

~

, D. pertinent NRC/ Kansas" regulations ' '

't, ,.

'

> ' E. .The rules and= regulations of'the' license.
,

F.. ,pebtinent terms.of the' license
,

f . G. s 9 Employee obligations to Yeport unsafe conditions

H. , Appropriate responses to emergencies and u'nsafe conditions h,- 1

4s

i ,
. . |

*

I. Emp'loyee right to.be informed of their radiation. exposure and- .

IT bio-assa'y results_ .I
'

,
, ,

-
- i

'
_ ~|

m<
,

~'
6

''t- ,

b * *
- *

.< ~
, -

. . - . .
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nuclear:
. .

LLectures ' covering ,the various5above wi11.be-given'by a
' .) medicine technologist,, a radiation safety officer, the Radiologyy

-, , Department - Chairman,_- , or the consulting physicist. A video. tape - 4

y' -covering (f.theifvarious Nuclear Medicine and Therapy procedures " i s '-
.

M.m - ( av.a i l a b l e..: _for' review by'the employees. On..an. annual; basis ~ the
'

~radiat ion physicist will ' present an -iniservice.
'

> ,

~

- - (V.'" procedures.for Ordering and ReceivingaRadioactive Materials: 1The-
x , nuclear medicine technologist,- nuclear . medicine .' physician,- on.' the ?

i ~yRSO -designate will' place all. orders for -radioactive- materials.-

prior to_ ordering the . material -you: should'Einsure:;that. the.

' requested. material and quantities''are authorized,by the-license.'
, .~.

lDuringLnormal' working hours, the material will be delivered to the'y= ,
"

| Nuclear Medicine-Department.- Durin'g off-duty hours, Security or-
'" ' Nursing will accept -delivery < of the . radioactive- materials and have'

:them" delivered to the Nuclear Medicine Department.'

'
'

IfEtheipackage appears to:be wet or damaged, the-Radiation Safety
g , uOfficer-should be contacted immediately. '

,

- 7,
,

-
.. . . . . , . - 9

.:All- radioactive. packages. must be checked _ and' surveyed upon >

J. , arrival. oThe following' procedure must be used:
'

' I.!| Gloves sh'ould be worn"to prevent' contaminating the hands.4A

'

B.s Inspec't the package for any signs of-damage (wetness,. ' crushed,
,

etc. ): If damage is noted, stop the procedure 1and1 notify the:

E ' Radiation Safety Officer. - -

f'_

-"

C. Measure :the. radiation exposure rate at 3? from the_ package-
surface.,

,

3.

- - D. Measure- the sradiation exposure ' ratie at the surface of fthe! '

:
''- : package.- :The 3' and surface rate must be recorded. :

, _ _

'
'

_
E. - Open~ the package and verify.that the isotope.and activity is,

f_

, -V correct. Check to insureTthat-the final source container has"*

[+ '

not'been damaged.; ~

'

,

+ F.i Wipe .the eNternal surfa'ce of the final source container' and'.
,

f n the' logic'well counter. : Readings which are twice-r . assay it i

'O background must _be- considered. ; contaminated- and further
. radiation studies performed on the package.,

, .
s

.,

O .' : Iperform ?a radiation survey on the Macking material to make
'

c .- sure rthat the material is not contaminated. If the packing'
'

*

*'

; material is<not. contaminated, .it;must be discarded. A' sample -.,
1

,

' package-recipt= form is attached. f'
.

VI._.' Laboratory Rules for the safe use of-radioactive materials and -

-emergency: procedures. to be followe'd - in the event-of spills. are:
' posted'in the Nuclear Medicine Department.

.
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*|VIIe ' Radiation Surveys.
. ,

~

'i>

~ ,
- '

, .-,,
- '

, ,

* . .

'

A. =A daily 3 radiation. survey 1must be performed.in| the . generator'

, 1 .

f 'elution',, kit? preparation; and ; pat innt; inject ion areas'. ' The '

",'''I Llow11evel survey meter must be"usedtfor this.c ' '

w -

-pc -
.

+
-

,
_

,<>- . ~. __ , . . .,

t. - 1 B.1 Laboratory:Lareas.~where:-only small'. quantities'of : radioact ive-'

Qf . materials areLused'must'be-surveyedimonthly. 4 >

- , ; ' ' '

, .~ u . . - -.
>

. .

C.| ' Waste; storage area of the laboratory'will)be surveyed week 1'y.s--. <

s ; .z m

T D. I A* record?mustl be'kept.of all' survey results. The record ~will - I
' '

,u - include: -
.

.

-
. . . . . . . _

.. identification of: equipment.used..
. I

'

i. The;'locat ion,'. ,date, and
.

.

.
..

"

,

-2..-The name or initial of;the' person conducting.the survey.4

3.' A.' drawing of|the; area surveyed identifying the' relevant,"

. ' features-of-the area. ' '
- '

m
~

,.

."'
4. . Measured ' exposure- rates keye'd to the' location- on thel

,

', , . _
.

' drawing.
. .

.
,

' -

V ^ N . 5. ,The results of decontamination if the initial survey found- --

'

1'~1evels'above background.
s| .. '. .

- c
'

LVIII. Waste Disposal procedure ; ;
,.

Y

;L'iqilid' radioactive -waste-can be disposed of .into the ' sanitary - k"'
<

fsewer ysystem 'in.accordance;with section 28-35-224 of-the Kansas (-- -

7 ,

Radiation ~in this section must not<be exceeded.' In addition,.,no . j

protection Reg u lat ions'.~ - The~" concentration -limits - i
7specified *

T, g more than 11' curie periyear.can.1be-disposed of'into the sanitary'
Y isewer~ system.

E O hhe"g$neratorscanbeeitherreturned'tothem'anufactureror held,
'

|for, decay.until: background levels'are achieved. _
, ~

?q
.

' '"
. .. . . .

Syringes', vials,J and other waste generated 'during the operation of
,0 .' , JtheENuclear' Medicine. Department ~ mustf be. held for decay. The' waste

,

.+
~ _ material 'must .be held for a minimum of' ten half lives. ~ pelor to~ J'

i: jdisposal of the[ waste materials, .it-must be surveyed withJ the$1o.v '
''

'

:;P ~leve1N survey-meter. -If radiation levels are found which exceed-
'

the m'aterial'must be held for further! ; decay.- , background - levels,> c

' :At -the time of disposal, >the- container radiation. elevel, the
,

background _ radiation level, _ the type _of waste being dispposed of, .f*
A and1 the name=of the individual disposing of the material.must' be

,
~ recorded.' _A sample disposal form is_ attached. '

IX.. ) Xenon 133' procedures
_

*
- y.

'

dThe' vent i _1'at ion -in Nuclear Medicine is checked >on'a semi-annual
,

M,
' basis. The.ventflation systom-must' provide'a negative pressure;in*

4
,

- sthe (Nuclear Medicine Department so that.'if Xe-133 is' lost in the-
' ,' trap orythe.patinnt, it will be exhausted into the atmosphere.,

~ #
,

.[, ;If...an--accidental loss of xenon should. occur, v#hether from a'
3 | patient 7ot .the' trap breaking =down,; the low-lesvel survey meter

7-

, ,

$
" '' " * -.

'

'r
. . ,[ y . ,

'; ,

,p
,

, 4 -

,

m +
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e
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3 - .. . . be, secured.- ..In addition, fthe-area-should be evacuated.

',

D:' < ishould
. . , . .. .

. .
-

n,
,

.. - .
'

.

Insure ;, that , all:Jdoors' to the -area 'are closed and controlled ' so< a - : -

i

,;
,.- .

; . '-ithati ^ personnel, cannot enter;the area. You.shuld< wait?30" minutes;
'~

.

- toi ; resurvey.the' Nuclear. Medicine Department. If .the,
_

,
'

radiation:
, , .

/c~7; level has not' returned to background,- the room should:not be used.
4 - -. Wait an additional 30,yminutes:and Nesurvey the ' area.
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ALARAlpROGRAM.
~

,
-

.

t y
, _,

T j L 1.
'

9
' ' ^

>

a

M -The ; administration'of Liberty Memoria1LHospital in committed to-
mainta'ining'sradiation exposures-to; employees as-low as reasonably

5 achievableg(ALARA). :Thimicommitm'ont applies not only to maintaining,

individual exposures ALARA, but also to' maintaining ~the sum of.the.2
,

ndones. received by all| individuals ALARA. .This philosophy:and'our
'~3;, Jcommitment|ito fit. will~
, .

be maintained by -the Radiation' Safetyy
R' - Committwei.(RSC) and the Radiation Safety Officer?(RSO). .;The "RSC

an'd: L.TheLRSO will;be responsible for'maintaini'ng;a radiation'. safe'
>

-(ALARA) environment within the' hospital.; The RSC'will [ delegate-
7 | sufficienti authority ,to the ' RSO' so that enfor'coment of the ALARA

-

'

$ 6philosophpzisfnot, impaired.- ;The RSC will support <the RSO in those
'

4; instances where'it is,necessary t'o assert' authority.until.a formal
s - RSCfreview;has been held. The1 RSC review- of the RSO's a action will .

be. maintained in the quarterly'RSC minutes.
,

t' .
>

' ^'
,

. ..
. .

.

.

. . . . ..

90 d ; Administrative. ~ input .. and participation will -be through an
,- . 7administrati've_ appointment .to the RSC., The RSC and RSO will
- [" (perform / participate'inLthe following-items:

1... Perform *.an annual review of the radiation-safety program.s I^g,

This review will include reviews of operating-' procedures,
p. exposure historie's, inspections, and consultations-between1the ,

EE , radiation protection staff- and ~ outside ' consultants.. 'An
v evaluation ~ will also be made.of~the inst it ut ion's' overallt

' ^t effort to maintain radiation exposures ALARA.,

s 2.' Modification of procedures,fequipment, and' facilities when-
~ '

such changes,Lwill significantly reduce radiation exposures
_,3

unless the cost"of such changes'is unjustified.
.

r g. ,
3.~> Review the qualifications 7and proposed uses.of. radioactive
material of;;each'applicantDto insure.that exposures-will. be
'ALARA.c This ! review shouldlinc1'ude reviewing..the types'.and

19 ' - .quantitites ofjmaterial to be used,.Loperating' procedures, and
'

-

C #' equipment (shields,. gloves, etc..
''

.4h ~ perform- a quarterly review |of occupationalu radiation
'

_

? * exposures to a s s e's s ' trends. in radiation exposures' mto,

~ personnel. 'particular attention''will be given' to those' '

~ e''
instances- where the levels outlinedein Table I are exceeded.

_

~

" 7 When the exposures:are less than those o,f. level I of Table I,
^y no' action'is required.

2, I

TWhen the~ exposure' falls between level IJand level II, the RSC
twil12 decide if a formal review of the exposure is eneded. If'.

-the : RSC ' deems a formal; review:necessary, the RSO will be
5responsibl,e -for seeing that'this review is performed and that'1

.

<

-appropriate action is'taken.
"h

When -the.. exposure ~ - exceeds level' II, the RSO -will' *be1
.

C ' responsible- 'for seeing that a formal review-is performed and
^

"; , that: appropriate , action is. carried out which will possibly,

,

i

.a w

t'h. *1'

E '
.
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M e preventf thecexposure. * froin}occurrring in the -future. The
* _ 7W -review and' action will be presented at/the next.RSC meeting.<

s +
.

, , . , t .
'gn'

- lessithanjlevel:II. limits,_the.RSC.may establish levels higher
In those cases where the exposure levels cannot be reduced to _~w ~

4..
~* t"" fthan'.Slovel II;ifiit can demonstrate that good ALARA. practices

.

.

;' j .Lare;being;followed.
,

'
-

.- ~
|G y --

.r- . . ,, (Table' I-
~ ' -'*-r

'-

ta
*3-

'

fp,

W' Investigational Levels - mrem
r >

' #

J h.s
per-Calendar Quarter' - -

.

. n s ,. . . i
,

<

.

>

-

' ' V .-.
,.y n -a - -

-Level I L.evel) II
,

' " ''

a.iWhole body; headL8 trunk;-act'ive -
'

* 'K cblood[ forming organs, lens of '

;C

x ,

,1 eyes,f: gonads ' 125 ,375i ''

,

,

I 3 bl Hands an'd fobearms,, feet and7
" .. .}fa-

-
* Lankles 1875' .5625#

#
- '.. . , .;

'

- 1c. Gkin o'f.wholeibod'y 750
"

22501

5.-(Encourage all users to' review current'' procedures and-
"

,

idevelop 'new . ones as appropriate to implement the ALARA-s

, ; Philosophy.; ,

-
.

The' Radiation.-Safety Officer _will .be: responsible- for? - i
-

' - 6.~ .

'' " '~
y . 'seeing that the following items are, . performed :

,

,.

$
-

.

,

'.s
>

.

- a. quarterly. review of. radiation level' surve's. These-
~

y
jy 4 must be reviewed ' with .the ALARA = philosophy tin ' mind? -

,'-~ >

4 4 ,

, ' b.
"'

95 . ~
: briefings; and educational sessions 'are ' held' for--c

. -
1

d. ; X , individualsi .using or coming ~into contact with; radioactive'

3
~ + material. " participants'-will be instructed on'the ALARA -

..

'''
philosophylandsinformed that the admin'istration, the RSC, .e <

H Land the RSO are; committed to'the concept.
, ,

- yb +
,

' c. : . investigations-- of;known. instances'of deviation. from'

if good ALARAEpractices will?be instituted. When the :cause -k -

P- . . ' is' known,. the RSO will initiate changes which .will
iO maintain exposures ALARA.

_

''~
t .

c- 'p . ,

?There';will be a cooperative effort'between the RSC ,the RSO, and ,

'

/ radiation' workers to- participate- in the, formulation sand .

m ainstitution .of the ALARA-philosophy. A procedure for receiving i

U Jsnd: evaluating- suggestions from radiation workers <will be
,

' instituted.
,

, s- . . -
_

.x f persons '' authorized by0the',RSC to use radioactive -material ,will
; '?consultX with ;the'RSO: prior to"initiatingza new procedure. The*

~.fuserawill''also review all operating procedures prior to-starting--a - -

>" '
8 :

-

,

|}n ?

*
, n.

, '' c-

' ' ' ,
,

-
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.new project.w o o, int.ure - that. . -ad iat ion.$exposuren'will be-ALARA.':The -s
. '

authorized Juser. yt11. also;insureLthat .everyone- ~under. his/her '! 4

supervisiert Jis aware"of: the' ALARA concept 3 arid is aware of how' to ->

a:u.?~w. safely use r,adioactive material.
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' . '1 -JItem.#7 -PEDICALE ISOTOPES COMMITTEE:
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-

' _ < .:
~ >

. <v- Committee' Members: J # 'd ~ ' ' ' '~~

.

. e, -
,

,
_

- ,.
' ;,

,~y-
, 4,.: m - - .

i

e ,' -"4 "

$

Member ' Specialty * *

, ,
.

. . . . +
_

. . e., ,

_ Emmett K._, Burke,)M.D. . " Internal Medicine.
_

*.
r . . , _g.4 .. , - i;

'm

; Larry Nussbaum, M.'D.,RSO Radiology > '

' ,f ,
''

'

, . Robert McNaughton,.M.D.
.

Radiology-

n_|| Richard - Morrisoni - M.J.; - Radiation 7 Therapist $
* '

'

,
~

: Steve! Smith' Radiology-.
,

# P _ : Emory 'Larimore - - ; Radiation > Physicist , .

'-

' " *
+ - T ~

-- Agnes (Norman : Nursing _ p.
Joe Crossett - Administration -
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7The /responsitiilitins, ' dutles a'nd(| meeting frequency;will be L a n'''
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idescribed in ; Append ix - ' B,- of.; "A iGuide for?'Prepar'ation ofa
'

n
,. , . Applicat ions- for.~ Medical Programs,"f.' Regulatory Guide;10.8,=Rev.- "

"
'

._____,jDated-. .- See next' page. >

,%
.

.'
,

-
,i

-
. . <

'
. ,.

;
,

. .4 1

,
-

.. Dat e : 2/1/85.
.4

.. |

' '

.-
, ,-

-
'

s
^

4 ' e.g ,

, '/''

,
- .

b
g 9 , ,

c
,

.
*

,

+ e

% h

*

.',& N' -''

- d *
' ' 49. ;;; ~ _ , ,

4 --
-

. .

f y,s ,;.. . , . , , -- .
3, ;:: i

[
~

m

a

;- "

.
*

* *
6

4 _
y

- ~ s
,,

,y-
'~

f j.

,D

-'
3

h
'

4
~

. _U-

4

/

Jg #
4

T

.-3

.

9

., e

f 5

*
* > .

' I

N d

-

, [d..
'

? 4
^

% 9 ,#
.

'
f

L s
E

, -

< *4 . <
' f ^d i

1.s2. . ' ~ -

_
_

r ,



. , , . , , _ , - - - . - - - - - - - -

4

APPENDIX B

MEDICAL ISOTOPES COMMITTEE

Responsibility

The committee is responsible for:

1. Ensuring that all individuals who work with or in the vicinity
of radioactive material have sufficient training and experience to
enable them to perform their duties safely and in accordance with
NRC regulations and the conditions of the license.

2. Ensuring that all use of radioactive material is conducted in
a safe manner and in accordance with NRC regulations and the
conditions of the license.

.

Duties

The committee shall

1. Be familiar with all pertinent NRC regulations, the terms of
the- license, and information submitted in support of the request
for the license and its amendments.

2. Review the training and experience of all individuals who use
radioactive material (including physicians, technologists, '

physicists, and pharmacists) and determine- that their
qualifications are sufficient to enable them to perform their
duties safely and in accordance with NRC regulations and the
conditions of the license.

3. Establish a program to ensure that all individuals whose
duties may require them to work in the vicinity of radioactive
material (e.g., nursing, security, and housekeeping personnel) are
properly instructed as required by sect. 19.12 of 10 CFR Part 19.

4. Review and approve all requests for use of radioactive
material within the. institution.

,

5. Prescribe special conditions that will be required during a
proposed use of radioactive material such as requirements for
bioassays, physical. examinations of users, and special monitoring
procedures.-

6. Review the entire radiation safety program at least annually
to determine that all activities are being conducted safely and in
accordance with NRC regulations and the conditions of the license.
The review shall include an examination of all records, reports
from the radiation safety officer, resul'' of NRC inspection,
. written safety procedures, and the adequ; -y if the i nst i t ut i on' s
management-control system.

_ _ _ . , . . .
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E 7. Recommend remedial action to correct any- deficiencies
identified in the radiation safety program.

8. Maintain written records of all committee meetings, actions,

{ recomendations, and decisions.
~

9. Ensure that the byproduct materic; ascense is amended, when
g necessary, prior to any changes in facilities, equipment,
_= policies, procedures, and personnel, as specified in the license.
.

_-
u

1

i

f
Meeting Frequency

-

_ The Medical Isotopes Committee shall meet as often as necessary to
.- conduct its business but not less than once in each calendar
- quarter.

-
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-Itom ' #8:T JUSERS' TRAINING'AND' EXPERIENCE -

'

Previous-, -
.

.,

- Name' License' Number ' Authorized Uses' ,

--Ltery Nussbaum,.M.D.' 24-16178-01 I, ' I I, -I I I, I V,~- V,: - X e-133 'e

: Rabert-McNaughton,' M. D. '24-16178--01 I, II, I I I, . IV, . V,1 Xe--133
P trick Hunt,-M.D. ' 24-16178-01 I, II,; . III,- :I-131 for hyper

- thyroidism, cardiac dysfunc-,

tion, thyroid carcinoma P-32,
' '

, ,

&~Xe-133,'
,, ,

VI ~Richard Morrison,. M.D. '24-16178-01; ,

M Narccr.Nakisua, M.' D. . 26-16178-01 VI-
, ,

Emmett' Burke, M.D. . 24-16178-01 ,I, II,-III, Xe-133
.

' Pr12:::311 : Gukhool, 'M. D. . 24-16178-01' I,' II, III, Invitro,;Xe-133
'

-

' John ' Del e g iorg es,' M. D. 24-16178-01 P-32 for' Diagnosis -
'

JJohn"Hagen M.D. 24-16178-01 . P-32 for Diagnosis
- Ecdhwar .K.. iRiddy, ~ M. D. , -24-16178-01. I-125' seeds for. therapy'

'

. ,
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" Item #9:[ Instrumentation, , ,
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. APPENDIX C.
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' ~

~ 1.' - : Survey. Meters
.

. -

p .

a.- Manufacturer's name: Picker. . -

> - -
,

.
< s -1 Manufacturer's model number: 655-186 - >

~

Number of.-instruments available: One
'

? ,

'

Minimum range 0 .2 mr/hrsto 0. 2 mr/hr

mr'hr to 0"- 2000' mc/hr.-
'

~ Maximum ranger ~ O. 0 /
. .

s,
,

- si.--
'

. . -
.

.b. . Manufacturer's name

.
~ Manufacturer's model number:

'

,; Number'of. instruments available ' -

.. ,

,

t ,

i r

Minimum range mr/hr to mr/hr

,;. . Maximum range mr/hr to.- .mr/hr*

,-. .

<

,
_

-

,

' - -

..

2/1/85:
_
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; 4,L - 2. - :, Dose Ca l i b at or~ 'b ,

,

~

, ' Manufacturer's name: ' Picker ~ '4

3, < 34c - <

.
.

,
.,

- - . Jz Manufact urer's. model ' number a-

< -

.

., -e . i

/NumberiofJinstruments available One, a- - -
. <

r

''7

a <
*

f

kr

3. ' Diagnostic: Instruments- '' '
, ;

gg- f d S ,
-

-.., ,

','r'.. '..'c ,

# ''

MANUFACTURER' S
V. 'T PE'DFsINSTRUMENT NAME- *-- . MODEL , NO.-.

,

L. :____ _ .,_ __
'

, . . __ ____ - _ _

#
'

.sGammaJCamera Dhio Nuclear Sigma.400[
,

~ '

>,

'

*
. Gamma Camera Ohio Nuclear.: 420.: .

, -

Computer: S MDS 2500-. i
-

.

Spectroncaler
.

Ludlum-
.

i < tuptake/Well; System- Atomic = Products' , <

gXe-133 Delivery / Trap
'

gg,9 y - ygyg,, ch$r %r *-

9,
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. . . .
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CALIBRATION OF SURVEY 7 INSTRUMENTS

*
'

. .. .

Check | appropriate items:-

dK_ J1. Survey. instruments will be calibrated at-least annually;
'

'

and '..following ~ repair.

'

_X_- 2.-Calibration will befperformed at two points-on each scale
'

The two points will be approximately 1/3 and 2/3 of full
s c a l e'. A survey instrument may'be considered properly.

,

ccalib' rated when the~ instrument readings,are'within 10%-
.

rof the calculated or known values for each point checked.
Readings are within 20% are considered acceptable if a'
calibration chart or-graph is prepared and attached to the
instrument. > >

'
'

<

i: ' 3., Survey 1 instruments will be calibrated.. _ _ _ .,

' .'a..'By the manufacturer.
'

. _ , _ _

___ . b. . At ;the licensee's facility.
'

"

i. Calibration source
Manufacturer's names
Model #
' Activity in millicuries: <

Accuracy .
. .

,
,

Traceability to: primary standards
i i - ..The calibration procedures in-Appendix D, Section I will.

.

be'used, or ,

'

( .
,

_

including radiation ' safety
'

-

- 'iii. The: _ step-by-step procedures
. .

procedures are attached. - -
1

_X_ c. By a consultant or outside firm.'
. .. .

_

'

i ' Name: Radiation Consultants of Mid-America, Inc..

-i i Locations' 5500 Buena Vista, : Shawnee Mission, KS 66205 '

.

proce'ures and sourcesiii. d
4AWSA S ,

. X have been~ approved by 'and are on file in' ''
.

' License _.

33 - 8 09 -o t .
___ are attached-

,

'Date: 2/1/85

s

s
'

s

4

h e

1

O_ . _ - 5 -



, _ ..
'

, 1 ..
^

f.fg i .' .

,

4
, *h' '

;[" ,
,

|-L -5 if:;- ].L ? I' + := * r* ^

[*
' t; ;;

_
- - - ~ -

. _ _

+
, ,

' 2 4 >._ y *y,t ;

+ '
_.

'.. tff .
, .

- ~c', ,,, , .~+ ' ,
,

>- ym? ;gz + .,
, ,. 1 <*

, . . - - s .

. . .;
__

,,
-

. . ,,

[,s <K V'-r ,
,

^'
- . ..

. ..
s".- . ' . ' y,

-.., ,
t ( ,. s'' '

.
.

_

'

x.m;m|MItem.#10 CALIBRATION:OF DOSELCALIBRATOR-- -

'

- - -

>
,

@ , + ,| ~

9' . - -

~

;p
-- =

.. w

[ ]s ~ >W IAb Sources Used.
. . , , , 1

-

, .

. for:Linearity Tests.
~

, , ..

,s a
, , ,

, , 7,' w

-

1..

e +
. w v

r.2
,

Check'as-appropriate -

.
-

, . ,

' (_ . ,

, ,
' ^

~

+

, t
..

, . .

.~ .a
;_K_(First slution from;new'Mo-99/Tc-99m generator

. :,

' Q ,37
- c +.n .

.

. . s . - - . .

~ . . .,

. ; y, ,
-c_KixOther*r(specify)1_tQ_Belegg__,

. , - m +
,

B. ' Sources.Used*for| Instrument Accuracy ~and_ Constancy Tests:-'
. . .

. g.y, 1 , , - - , -

-
, :~

tRadionuclide. Activity.(mci)
,

Accuracyl ,
,' "''

.q y
_

'

qc.. ; -~/57'Co-
,' '

5. 0 t.: 5%
,

. .

..
. . n. s.

.

~

1 250) -:a 1- 5% 1

1'

133 Ba. , ,

; . . -

N
-

137ICs> .2''
'

+ 5% -
,- e: . ~

- <

. - , -
o

s p, :

r 'Other 4' '
*e . _,,

7.(.,, ,

9 C. lKi;The procedures described in Appendix D,. .Section 2, Regu-- - 1

- ) d ^ ~' ' ';.14t ory - Guide 10. 8, Rev.. _ ,

'~

. Dated. ,.will.be used W
I ._ r'for; calibration of the dose: calibrator. See next page.,

,
-

'
_ _

tor
. 'fg

a' ' '4 r - s

Equivalent' procedures are attached. 1
, _

;___.

, , ..

. - ^D.: _K_ An~ alternative to the linearity. procedure. described in
.'

,

; Appendix ;D "A- Guide. for- Applications for 'Medicalf
" j' - > programs,"_-dated 5/1/79 will.be'tofuse a calicheck systom.)

.

This- system is. availabla,ffrom -Calcorp,- . I nc. - ~ The N'

manufacturer's ' instructions for use will ibe followed.-

c
t ; , .

+

"
4 - 9

.<x., -e <

'., [*Must be-equivalent to the highest activity:,used. ''
n-

,

ws
,

y ,- < -

s
>s

- .

a' f ,

:u .
~ a

-p
~

.
' :Date .2/1/85 , ca, 4-
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M- 1'A " APPENDIX.D '
-

' '
- < p , ,

3 0 '-Sectton;1~ - '

. ,,

p' ' ~
.. 7sa. .

.

.;
.

. ,

J- J METHODS ?FORJCALIBRATION- OF-(X- AND , GAMMA-RAY)- SURVEY ~iMETERS,.-

,

{ ;INDLUDING PROCEDURES,s| STANDARDS, AND FREQUENCY , #
; .

,

. .. . .. . -
- -

'.A.[ Calibration' , o f,
.

meters' shall be.' performed. with'jsurvey
radionuclide sources.-

= - -

~ |'+_ . . -
r

-

* J ~ 1 The ' sources shall' be: approximate point ' sources.#i.(
. -- .,

,
'

2.' The:mou'rce activities or exposure rates at'given dis-'

,
:tances.shallibe traceable by documented measurements;to' e -

p# - |a standard. source: certified within 5% accuracy to the:U. '

~'

' , S.JNat'ional Bureau.;of: Standards-(NBS) calibrations.-

,

, . .
. .

4- ; 3.- The frequency shall be at~1 east annually and after.c - .

ic servicing.'

~

>
- c. _ .

. .

' [. '4.3 -Each-scale of the instrument shall be calibrated at "
, ,

V' least at two points located atrapproximatelyD1/3?and;2/3 .j -- >
y

_ $
,, , ,

'

~ ofefull: scale.:
'

' '

c ,
-

.

:5. .The- exposure' rate measured by the instr 6mentG shal'Ilf
'

'dif,for-'from the true exposure rate by.less:than:10% at1 '
,

h. the two 'oints'on'each scale.(read appropriate-section
\[ of the instrument manual to determine how to make no- -

~

2 '

~ ~

.

:cessaryradjustments to, bring ~ instrument.into calibra- 3:
"

." , t ion. )' Readings within t'20% will be considered ac- i
+ 'Pi _ captable if a calibration chart, graph, or' response-- '

factor -is prepared, attached'to?the'. i n s t r u m e n t ,' , ,a n d :
,

cused- to' -interpret meter readings;to within .10% for.
.- radiation'protaction purposes.' ',

hi ~

. Notes
~

'
4

4 Sources ofcCs-137, Ra-226, or Co-60* are appropriate for:use
. [ .y in;. calibrations.- Since these sources emit rather;'high-

- energy photons,- .they are not' suitable for ~1ow-energy
Vb -calibrations- that may be required under special

'~ '

: circumstances (see Item -C below). The activity of ' the ~4-24

s

calibration standard should be: sufficient to. calibrate - t h'e -
;- .surveyL meters, on~ each scale to be used for radiation
*

' protection- ' purposes. Scales ; up '. to 1 R/hr should be; -
g -calibrated,'but' higher-range scales above 1 R/hr-need not be

, calibrated when they will not be needed for radiation,

-protection surveys.. If there are higher ranges, they should--.

'|
' -

at--least'be checked for operation and approximately correct
response- to radiation.. Otherwise, . a cautionary note-that
(they -have not beenz checked should be <placed on the
linstrument.; c.

, 1 -

'

got.no. 7 8 6 7 4 1. .

,

4
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k 'B).:A refere'nceicheck source ofclongshalf-life,'e.g.,' Cs-137:or''Ra-M' t

N ,,,i -iD[and LE,} shall also be readiat ithed t' me of the 'above calibration~

i

W or-as soonces the-instrument'is.receivedefrom a calibration -

'
c,

* ,. laboratory. The readings shall-be taken with the-check; source
/! , , i placed'in: specific geometry. relative,to th's detector.' .A read- ,j a.jy sing"of_ .this reference check source'should - be .taken: '

3 > + ,
,

'
~

{Before each use andialso after each surymyfto ensure-that-'4 . 1.

Wthe' instrument-was operational during,the survey.
.

, 2. JAfter'eachimaintenancefand/or battery change. 3 ;-._

' "- - 2; , , , .
,

3. : ~ At ?least ; quarterly..
'

.,;
a

JIf a'y' reading'with the same geometry is not within 1;20%-f- n-

,

1 Jof-the reading measured immediately after calibration,ythe.
inst rument -- should be recalibrated - (see Item A) . '

,

"

C.- ~.The'rinstrument .must be calibrated-at lower energies if';.its ,
'

; response ;isfenergy dependent-and if,the' instrument is'to .- be
~ ~

nused)for quantitative measurements in the Xe-133'or'Tc-99m-
C 3 energy? ranges. .

~

,

The calibeation'may be done.either:
o

, ,

'

: 1. . As ' in . Item A'- above~ with, calibrated ' standards o f.
'

-radionuclides at or near the desired' energies,;or. '
,

F Ev 2As a?relat'ive intercomparison with~an energy independent, - [ .. |,

;~ ~ ; instrument and uncalibrated. radionuclides.- a ;

a , ._ . . ,

~

?Alternaively, the manufacturer's energy. response curves (s) may? ,7
- '

.

the- used- to correct instrument readings appropriatelyf when
_

.

gL lower-energy radiation-is monitored.- '

,
.

- %. .

' D. , R'ecords . of the above Items.A, B-2, B-3 and C "must be '
'

.

, %. maintained. -
.,

"; a . e . , -
,

'E..' Use'of Inverse Square Law and Radio' active Decay Law
,

|1.s A calibrated source will Nave' a calibration ' certificate i*
e3,

E giving?its| exposure rate at'a given' distance, or its.' ,
.

E' activity,' measured'on.a specifind'date'by the manufacurer ;
' '

. or? NBS.- ,

;;
- 4- .

a. - -Thet Inverse Square Law may be used with any point% .
,

7 source.to calculate the exposure rate at other. '

"
Jdistances.

' ,
' ~

"
,

,4Q - -

i
*

, _

) e ?- -- b . The Radioactive. Decay' Law may be used to calculate the.7
' '

exposure rates or' source" activities at times 'other
' -

then.the calibration date.

"

* Minimum ' activities of typical sources are 85 mci of Cs-137,,

21 ' : mci of ' Co--60, 'and 34 mci of Ra-226 (to give at -least 700
.

;mR/hr at 20 cm). *

,

.

I 4

. t
'

, . .

I
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IAppENDIX D''
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'
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.b 'Section 2% , *

.p. ",
,

* >m

i::
'

: METHODS FOR CALIBRATION'OF DOSE CALIBRATOR *'#'
'

_

'y - w n- .
, -

,

}
u t.

. <, _ t, -

_,
|

,

be: Lassayed for: activity to:Lan- .All -radiopharmaceuticals. must
.

: A :accuracynof'10%.' .TheEmost common: instrument.for2 accomplishing
~

. f this tlis' an :ionizati.on -type ' dose calibrator. Thefinsta11ation and;c
,

,

f periodically 7thercafter. *
.

- w,
.

>

F. - 1A.". s. Test for|Lthe following : _ ', ,

C
z

,
. ,

,

Instrument constancy (daily)[
' '

~

,? J1.-*
-

,
-

f.
a

.
, .

.

7 ; 2.- = Instrument; accuracy. (at' installation'and annually |there-
'

'

after)1,1
. ~, .

. .. . v . ..
installation and quarterly.there-',

% ..
+

-

-
.

.? . _ Instrument'linearity;(at;- 4

after) 9. -- ,
v

;,
,

'

4. J Geometrical' ;variat ion .-(at installation)~

>1

'
+.

' O 7 B.1 2 After. repair;or,adjustmentJof the dose calibrator, repeat;all'

" the appropriate tests " listed above. -(dependent upon,the;naturet
,, ,

_

:of the= repairs).

" ^
S C. TTests'for Instrument Constancy- - 3

-'-
s

';; . s. .-
4 7 . . ~. .

means that! there is reproducibility,: Instrument constancy
.. ..

: "'
,

,

~
~

, , , within a stated-acceptable degree;of precision, in~.measuringJ.a -
.,

constant.3 activity over time. Assay.at;1 east,one: relatively--,

' ~

.y ;long-lived reforence source,such asiCs-137,. Co-57**, or'Ra -
' '

~.
.226**~ "using a reproducible geometry' before each day's use ofc.

.

,
.the instrument.- preferably, :at'least two reference- sources-

'
,

' (for. example,f3-5-mCiLof.Co-57 and 100-200 uCi of Cs-137 Lor: 1-
.

r 52?1mg .Ra-226 (with' appropriate decay corrections) will be;- ,

7 .,
> alternated' ~ each, day ;of use to test' the inst rument ' s

*'
.

' Lperformance; over. a frange- 'of photon ~ energies 'and source.
'

act ivit ies'. . ,
'

.. -

.

'

.a ~ ;
'

1
.

1. Assay =-each reference- '. source: using the appropriate.' >
,

in,strumentisetting (i. e. , 'Cs--137 set t ing for Cs-137) .'
' >

t,

,:
'

r

1- - - 2. - Measure-background level'at same' instrument. setting, or
' check.<thatJautomatic background subtraction is operating >

.

*R- i 0 .pr_operly.when, blanks are inserted in the,.calibeator.' 4-

. .

. _ 3. . Calculate' not activity;of each. source subtracting out-
: F * background level.,

,=
,

:m . .

* * - ~4. . For each' source,- plot.not activity versus the day., of' '

the. year on semilog graph paper. I

i: ~o . Log the background levels.
'

C 5.
- .

,

n,

(

* '
3,

.

1.g

Y

,
. (..._b

,

.h 6
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'
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'
s

a : r -

,
;

,
. .,

' '
4 - _ y

.-s -rn

,
4,

> -

, ,

,

6 ?

. - L 6. Indicate the predicted |act'ivith of each source based on' ~

decay'caluelations-and:the 115%~11mits;on the graph.- 5-
-

M ' I- ' Repeat th's procedure . used for the Cs-137. source for all '

7.' i

. -the' commonly'uned radionuclide settings.

* ' ~Y
. - 8. . Variations greater than _.t.iS% from the predicted

.

.

'& act.i ity . indicate- thei need "for instrument repair ~)orv,

+ '

adjustment.' '.
' '

,
-

-9 c: Investigate higher than normal backgroundL. levels.<to - ,

jdetermine; their origin and to ~ eliminate themfif.'possible -.
,

, by' decontamination, relocation. etc.>-( .
,

p

[-, r - D .' . Inspect.the instrument on'a quarterly. basis'to' ascertain that ' '
.

9. the 1 measurement chamber liner is infplace and that instrument
zero'iseproperly set (see manufacturer's instructions).

s ><

.E. Test.of Instrument Linearity
,

' ;1. 1The='linearity of a dose calibrator should be ascertained,

,

over theyentire range of activities employed. .This. test-will'< '

use a vial fof Tc-99m whose -activity is equivalent to 'the
-

>c maximum anticipated activity to be assayed 1(s e. g . , the first' >

, _ elution from a new generator). .

.

t a.- Assay .the ETc-99m vial in the dose calibrator,; and
'

; subtract' background-level-to.obtain net activity in milli-.

. ,
' curies.'

th ; Repeat step-1 at time intervals of 6, 24, 30, and 48
'

,

hours after the initial assay.
~

,
4 <

, i

c. Using . the 30-hour activity measurement--as a. starting-
b point, calculate the predicted activities at 0,-6,'24,;and

,

;7 , 48 hours using the following. tables.
,

e.

; Assay; Time *(hr) Correction Factor.

--------------- .---- ------,
,

0 31.633
_6^ 15.853.

,

;; gs 24. 1.995
30 1

*

48 0.126'

_

Examples. If the not activity measured at 301 hours was
. .15.625 ~mC1, the calculated activities for 6 and 48 hours
s* would 'be 15.625 mci x~15.853 = 247.7 mci and 15.625 mci x

"

O.126 = 1.97 mci, respect ively. -

'd. . -On log-log-coordinate paper, plot the measured- r.et
actitivy (for- each time interval) versus the~ calculated

' activity' (for the <same time interval).
'

'

,

}% k

1

Milgot,No. " 8.6 7 4-

~ i:
<

u-
_ ,
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'
.

w rv / , -
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,
y

'

j
'

,

. ,
.

' i
=

"b
,

~

J o. . -The : activities plotted should be within 1.5%.of the. 1'

.

J. e-
'

;; calculated ; activity if the instrument is -linear 1 and 1-

_ ; functioning ' properly. Errors-greater than~'t 5% indicate ~
.

|the;need<for repair'or adjustment of the instrument.
.

0
-

.
- + ? },

, ^ di < ; p f. If instrument linearity cannot be corrected,.it will-be*

.

' inecessary introutine assays to usefeither (a) an aliquot of4

.the-eluate:than can-be accurately measured'or (b) the-graph
~

,, , ,

f. - - (constructed in, step' 4-to; relate measured. activities''to -

.

QL ] < . calculated' activities.
*

u
jI f.1 |av'aiIab1'e,- a set of calibrated 11ead absorbers similar to-

~

'

- the; cal-check 7 or.lineator' systems will be used'for determining
=the. dose calibrator'linearity.

< ,

:* Assay t'ines should be measured in whole' hours-and correction '

fators -should be used to the . third; decimal : place as: indicated.' + -

. . ,The 'more recent half-life of'T = 6.02 hours has beeneused/
I'

'

1/2'

'

,
~ ~

cin-calculating these correction factors.~

, '.;. .

2.. I f |available,' .a. set-of calibrated lead absorbers similar,

L to Lthe- Cal-check' or Lineator . systems will be used for
~

~

determining the dose calibration linearity.s , ,

! - s
~

O,
- F."'TestEfor Geometrical Variation ;

'-
.

_
. .

'
'

(There may- 'be significant geometrical variation in activity:'

. measured as a function of sample volume- or confi g urat ion, -

depending .on .the volume and size ofL;the'.; ionization chamber
,.used''in .the dose calibrator.T ' .Th e extent of geometrical |

>

.

' variation should .be ascertained fori commonly. used
'
,

'?' ' radionuclides and; appropriate correction factors computed if
'

,". , variations are significant,- i . e. , greater than 1: 2%. ~(Even
- though correction factors may be provided by the manufacturer, i

,

tho'accuracyg of these.should be checked.-) When available'from'

,

the' manufacturer, certified data'on geometrica1' variations may''

,

be usedlin.~1ieu of these measurements.
- i

'

- -To measure variation with volume of liquid, a 30-ce' vial
|3 containing 2 mci of'Co-57 or other' appropriate-radionuclide-in

- a4 volume of i m1 will be used. ,

' 1. . Assay vial.at the appropriate instrument setting and
.z' subtract background level to obtain-net activity.

.

([
'

2.
.

Increase 1the volume of' liquid in~the vial in. steps to.
22, 4, 8,- 10, 20, and 25.m1 by adding the appropriate ~ amount

a . of water or saline. After.each addition, gently shake vial
to mix ~ contents and assay'as in step 1. (Follow . good

| radiation safety' practices to avoid contamination and to,n.c' ' : minimize radiation' exposure.)
,

.

'3. Select one volume as a standard-(such as the volume of
n, reference standard ' ussuf - in ~ performing the test for

,

: :O
, x-

'.n?
..

a

t +

m y
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~

9

' ~ ~ ,my >
.

' . , ,

f . 3'M } _
, .?[)<,
* ~ *

t 1 -i
'^7+ U ;I-{ *1

.

,f: - .A,
,

~
_'' , . , _ _

. A
.,

3 .

. . instrument: } accuracy), ;and calculate the-ratto'of measured-
-2 r, ,

..

j -

"_ ? activities. for 'each1 -. volume -to th'st reforence- volume
% : activity. /This~ represents the volume ' correction: factor;

'

<
s

i. f(CF).1
_ If' activities'of'2.04, 2.02, and'2.00 mCiEarei

,~ .
,

,

_ |Examp1ea'
. _

,

E measured' for f4,' .8, and-10'm1 volumes and'10 m1 is the.'g ,.

b "reforence volume selected. f.
' '

>

c - ; ; .Y ' ' -

, ,^' ' 4 ml Volume;CF.= Et99=70.98 a
~

, ,
,

t :, ' ,

. . m-- -

e,o4-
~

, ,

<

' .p__
,

"

> 4. c plot: <the?' correction factors.against the volumez on-''

WZ i;1inear 'gra'ph paper;; .Use this-graph to select:the;; proper'
~

. ,

#1 .
. * volume correction ' factors for ; rout ine. - assay -of' ~ that'

'
* '

' ~ '

s radionuclide.,

'
- ,

, . _

. . - -,

- 5.1;Thestrue activity of a sample is calculated'as follows:
_ . . .

..
.

. 1.c -
, .c ,.

*
'

True Activity,= Measured Activity X Correction' Factor
_ , _

,
4tm - . . . .

!'- where the< correction factor.used-is-for the same. volume.and' , y
-

-

-

* **
- geometrical' configuration as the. sample measured.=

'sv ,
. , . ...

,

' ' 6. -- Similarly,.the same activity.of.Co-57:in a syringe may
be' compared' 'with that of 10 ml in a. 30-ce-. vial, and- a

'

,n7 ,' correction factor'amy be calculated.
'' "

'

' ,

.: _.

'

j' 4' - " 7. :
.

-
. t

It should be noted that-differences.of 200 percent-in:
N. dose cal;ibrator readings between glass and plastic.' syringesy

- -have -been observed for' lower-energy radionuclides such' as
., .

-I-125, 'which should be assayed ;in ~a . dose ' calibrator only if.

T .f 1 the reliability of'such an assay can;be established.- ' Glass'
<

2tubes and syringes may also vary enough in thickness to;
' - significant . errors -in' assaying I-125. 'Hence,' 'cause,

f' ' adequate correction ~ factors must be' established.
>

1< s

;> .

, ,y .

' An' alternative;to providing syringe calibration factors is1

-toisimply assay'th's stockTvialibefore andiafter filling 1the ,

'

'

syringe. The ' activity . in_ the syringe ~ is then th's- ?''

;. Ldifference:in the two readings (with a volume correction:if
significant).| .s,

_9, - ~

z
~

G.'?Testifor , Instrument / Accuracy /-
.

,

,
s

- ~ , . - h
,

q
,

g
.

4<

A, sCheck the accuracy of the dose calibrator for~ several
39. . radionuclides,3 including.Cs-137,' Co-57, and .Ba-133, using.

7, . - Jappropriate- reforence;:stendards whose activitles 'have been2+

: > . calibrated byLcomparisons with. standard sources"that have been'
~

;
.

The: activity levels of the; assayed ~ by- NBS and documented.'

.-
,;

~

- reference- sources' used'- should " approximate 'those. levels
,

,

f4 -
use' (e.g., Co-57, '3-5

'

-

-
~

-normally encountered. in clinical ~
~

millieuries)- giving- adequate attention to . source
,

configuration.- . Identify'in your applicatin the three sources >'

Jthat you will1use. State nulcide, activity,cand calibration
accuracy. The lower-energy-reference standards (Tc-99m,. 'Xe-L '

.

I r

i

3

b4-

1

.I
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, .
,

,

c. .-s .

-
, .

. , ., '
_

~p'' C x133,1I-125)2 must;be in. vials'with,the~same thickness of.~ glass--

m 7 -
', ' : as:the' actual' samples.to-be measured'for best1 accuracy. .

. ,,
,

-

(h! Jg ' ' 1'. Assay the reference' standard' in the dose calibrator at'
'

jM .the appropriate setting,. 'and subtract the background leve1L #|
,', to.obtain.theLnet activity.

"
'

'4 .
'~~

. ~ - :
.

, _.._ 2.- [ Repeat -step'17forLa total of- 3 determinations, and.--

* '*'. -average'results.1 -

'

a. ,,

. . ..
-

. . .
~

1 4 "3.>
. . .

*
, -The average activity determined in stop 2 should agree+

,
_

with: the certified activity of theireference source within-
- Ja- ^-, . t 5% after; decay ~ corrections.- .

;
,

,
.

. .
,

.

-

7 '
'

.4.' '. Repeat . the- above. stops, for 'other : commonly used- '

radion'uclides- for'which' adequate reference standards -are
'

-'

'available. '-
,

,

,
'5.V. Keep a log of these calibration checks. '

, - "
,

r- _
.

.

.

; p ,. -66 . Calibration | checksi.that do not. agree -within -t / 5% .
'

'
.

'. N indicate '.that the instrument should. be repaired; or
i '

F_ adjusted. '[If,:this..is not.possible, a calibration factorv>.. sy='
, 4; - * ,should ,be -calculated nfor use during . routine; assays of,

{ radionuclides. --
~

'

> s
, , ,

L | .

..the same' time the instrument.is' being initiallyj,i .s:,. _ ,
*

72 'At-
. : r. .

'

" - * .. calibrated - at the licensee's facility with the reference'
,i * < standards, place a long-lived source in the calibrator, set ' '
, -

7 c <f r - the instrument, in' t urn, . . at the ;various', radionuc1'ide
*

,-

I,, : settings'used (Cs-137, 1-131,' Tc-99m, I-125, ~ etc.), and
~

v ' record' the . readings.. These values'may!later be used to
.

check instrument' calibration .at each setting.. .(after.7
, correcting for' decay.of~the ,long-lived source) .without-

'

1' *
1

* requiring- more reference standards.- Keep aflog of- these*-
,

- - initialtand subsequent' readings.:
'

'

,

.. , . ,

. ' 4
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ili:em!#11: FACILITIES ~& EQUIPMENT
,,

~

_

f . . . .

. .
.

,

* . -The following items -are provided ;for . handling: radioactive material'
; Tand:will.be used appropriately:

.. e .

a. - disposable gloves
b. . syringe-shields- '.

'
'

.. c . lead vial shields q. -,

>5,, | .d.-;tongsJand forceps.

, 's.- 2" x 4" lead' bricks- *

,

" f.' work bench area with absorbent paper .

'

1

-
~

-g.-| survey meters --

,
, ,

-
'

..
. .. . .

_ s .

'

.The areaa designated ibt~ Lab will be.used -for . receipt, storage-,

- -(including . aste), preparation andJmeasurement -of -radioactivew
*

, . material.- ' Radioactive waste will-be stored:in the ' lead brick *

: storage = area in. labeled' containers. The Hot Lab will.be l'ocked
'

* when.. nucleare' medicine personnel are off duty and will. be made,,

available .only to those~ people authorized by Nuclear Medicine.
r' A diagram' of: the nuclear medicine area is' enclosed.

. All''ra'dioactive sources are stored in such a manner (lead,
concrete,. or . refrigerator) so as to not exceed 2 mR/Hr at the
surface of the,barrie.'.- >

'

Mo-99/Tc-99m generator will-.be stored and'eluted in the designatedg

area. Spent' generators.will be stored in the" location identified_ ,.
* -inLthe attached diagram. >

,

:During elution, the eluate will be collected,' assayed, and stored '
*

in a ' vial held-in a quarter inch lead. pig except during brief
; periods .ofstransfer. . Transfer'of the eluate or. portions'of the- <

f eluate' will be made by'the'use of syringes retained? in lead
* 4 shields designed for this purpose. -

,

,
,

f' z' Eluates and compounds .made from eluates will -be . drawn,
' ' . synthesized, assayed and stored'in'leadLvials;or>Leyr_inges .such

that|' levels as measured'at contact with-a low level' survey ' meter
,

'cks not iexceed 2. O 'mR/Hr except for brief.' periods during'the actual
. transfer.

. Radioactive . materials obtained-from radiopharmacy: suppliers.,will
: be J stored ' in their original' shipping containers. If necessary,-

;, the=-doses will be placed behind' additional shielding to, reduce
activity levelsiemitted from the container'to^2 mr/Hr to less.

Byringe shields will be used'on all accessories requiring the.,

transfer -of radiopharmaceuticals from' vial to vial and in Jdrawing
tup patinet ' Syringe- shields will also be used in 'thedoses.

L' , ' o administration of doses to patients except ' when the ' pat ients' well- a
'

being may- be compromised. .Under these circumstances the' dose
containing syringes will be'kept shielded up to the' moment of

'

' injection.;
. y

'
e

4

.

% l',

} f f

'
6
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' ' " W
. |the.. preparation. of : compounds 1 requiring,fi : Steps; in .

.
. . .. t . .

.
. .

periods. of
' '-*" heat ing, - : shaking,' agitation or' mixing wil,1 be. performed. utilizing..

9' ' lead shielding'and/or mechanical ofnultrasonic agitation equipment
.and/or remote handling devices (tongs, forceps, etc.)-such- that
J1evels. during ,the' above period as measured by a : low level survey< yt

meter'do'not1excoed 2.O mR/Hr.;

'n -
.

.

*
-

(Protective outer garments,- such asilaboratory; coats and rubber-

j - gloves will be worn while' handling radioactivity :in uncontained
. form.

_

-

_ ,

All possible2 set-ups'will be made on easily. cleanable trays. All-

,

:traysi and all other work surfaces will be covered with disposable
absorbant; paper.

,

'A-decontamination kit will be. maintained'in the' department. It
'

willlinclude the following items:

'

DECONTAMINATION KIT,

A ITEM PURPOSE
. ____ _______

,

Warning tape, chalk, & signs Posting of area
Plastic . bags - small' Shoe covers, wet containers
Disposable gloves ~ Hand = protection

.

Masking; tape Fasten shoe' covers,' et c.'
Forceps, tongs. Safe handling*

j Large plastic bags For' contaminated > material
,

: Sponges,.4,x 4 Sopping up. -

Paper towels
.

Blotting & drying
Radiac wash or detergent -Detergent

af Scouring powder Friction
'

; Tags. Identification
' ' ~ Scissors

.

Cut absorbent paper, etc.>

-Whatman'#1| filter paper Taking' swipes following decontam-1
,

ination
';' Chux, Cover area following decontamina -

tion.
G-M survey meter Monitoring

u

1

t

* 1

(

l

h
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Item #12 ' PERSONNEL TRAINING PROGRAM -

=

~ Nucleet Medicium Iashnelsnitt
;These individuals will be registered. or . registry elegible
'

technologists. by their respective registry group at this: time,
ARPT or ASCP.< ,

.Glinicalo- 'Nutninno Meuneheneinno 'Nusinet Madisina Inshnelegiato
and Ensucity Entmennel

' These individuals will be required to attend lectures before
assuming their duties .with or in the vicinity of radioactive
materials, . annually for refresher training, and whenever there is
a significant change in duties, regulations or terms of. the
license. Lectures for presentation of thisimaterial will be two
hours. in duration. The training program will be of sufficient-
scope to insure that all personnel will receive proper instruction

. in the items specified in Section 1912 of 10 CFR, Part 19 and will
-include:

A. Areas where radioactive material is.used or stored
.B.- Potential hazards associated with radioactive materials
C. Radiological safety. procedures appropriate to their

respective duties
D. Pertinent NRC Regulations
E. The rules and regulations of the license
F. The pertinent terms of the license.
G. Their obligation to report unsafe conditions
H. Appropriate response to emergencies and unsafe conditions
I. Their.right to be informed of their radiation exposure and

bio-assay results

Lectures will be given by the' Nuclear Medicine Technologist, the
' Radiation safety Officer or-a consulting physicist. Parts 19 and
20 of.10 CFR Regulatory Guide 10.8, Rev.. Dated ,'"A Guide,

- for Preparation of Applications for Medical Programs" will be used
an' source material for these lectures.

Date: 2/1/85,.

L_ .
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.J.i ^ Item 1#13 PROCEDURESiFOR. ORDERING AND RECEIVING RADIOACTIVE MATERIALS ~
L

-

t -

~

'
,

;1. _ Chief Nuclear Medicine' Technologist:or Nuclear. Medicine -
The

. hysician will,pl. ace all orders:for radioactive materials and willp
.

,

insure thaththe requested materials and quantities are authorized,*

| by;theElicense and that possession limits are not'. exceeded.3 ;-

,.
-

j ' 2.' During ' normal working hours, ' carriers will be instructed to
_

deliver- radioactive packages directly to the Nuclear ; Medicine:
Department.'

.

| 3. - Dur'ing . off-duty'7 hoursi the Nursing. Supervisor will- accept.,,

l., delivery of radioactive packages in accordance with the procedures'
f 7'

' outlined-in the following memorandum. .
,

'

!.
'

i.

p. .

'ME'MORANDUM FOR NURSING
)i

[.

|' 'FROM: Larry Nussbaum,- M.D.- -
r

,

SUBJECT ~ ; Receipt-of packages Containing Radioactive Material'
|

'
?

t

' I
'

- Any' packages contmining radioactive material that-arrive- between
j

;4:OO'p.m. and -7 :30 a. m. or on Saturday or Sunday shall be signed
ic> for by the Nursing Supervisor on' duty and taken'immediately.to the 1

u -Nuclear': Medicine Department. Unlock the door and- place the
package on the work bench in the Hot Lab, and relock the door.

*
t

' I f ' the > package is wet or appears to; be . damaged, IMMEDIGIEW
contact the Radiation Safety Officer.. Ask-the carrier'to remain- g
at the hospital until it can be determined.that neither he nor,the' '

,

delivery ~ vehicle is contaminated.;

RADIATION. SAFETY OFFICER: _! gCcy_Nggghty!!! _McQs._____________
~' '

Q OFFICE PHONE:._S16:Z01:Z299___ '

--____ ___________________

HOME PHONE: _816:3A1:SZ1R__________________ _____________
4

'

,

Date: 2/1/85

.
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Item #14: PROCEDURES FOR SAFELY OPENING PACKAGES ')
!

CONTAINING RADIOACTIVE MATERIALS

procedures for safely opening packages will be in accordance with
Regulatory Guide 10.8, "A Guide for Preparation of Applications
for Medical Programs," Rev. Dated, .

~

APPENDIX F-

' 1. .Special requirements will be followed for packages containing
; quantities of radioactive material in excess of the Type A
quantitiy -limits as specified in paragraphs 20. 205 (a) (1) and
(c)(1) ,of 10 CFR Part 20 (more than 10 Ci for Mo99 and Tc-99m).
They, will be monitored for surface contamination and external
radiation levels.within 3 hours after receipt if received during
working hours or within 18 hours if received after working hours,
in accordance with the requirements of paragraphs 20.205(a)
through (c). All shipments of. liquids greater than exempt
quantities will be tested for leakage. The NRC Regional Office
will be notified in accordance with the regualtions if removable

2
'

contamination exceeds 0.01 uCi/100 cm or if external radiation
levels exceed 200 mR/hr at the package surface or 10 mR/hr at 3
feet (or i m).

2. For all packages, the following additional procedures for
opening packages will be carried out

a. put on gloves to prevent hand contamination.

b. Visually inspect package for any sign of damage (e.g.,
wetness, crushed). If damage is noted, stop procedure and
notify Radiation' Safety Officer.

c. . Measure exposure rate at 3 feet (or im) from package
surface and record. If 10 mR/hr, stop procedure and notify
Radiation Safety Officer.

d. Measure surface exposure rate and record. If 200 mR/hr,
stop procedure and notify Radiation Safety Officer.

,

e. Open the package with the following precautionary steps:

(1) Open the outer package (following manu f act urer' s'
directions, if supplied) and remove packing slip).

%

(2) Open inner package and verify that contents agree with
those on packing slip. Compare requisition.* packing slip,
and label on bottle.

(3) Check integrity of final source container . (i.e.,
inspect for breakage or seals or vials, loss of liquid, and

@Td@Lno. 7 8 6 7 4
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, - 31 Ediscolorationfof packaging material).:'

y-
((= ' R(4)2 Checkfalso that shipment 1does not> . exceed . possession '

'

ilimits... .
. . > <

'

,

'

a
, 'q e

O (fL ^ Wipe. external: surface offfinal source container and, remove-
* wipejto low _ background ~ area.. Assay. the wipe and record amount -
y> g,

,

.fof!> removable radioactivity-(e.g.- uCi/iOO'em , etc.) Check
'

x,.

Tj wipes ( with'(a thin-end-window;G-M . survey . meter, 'andt take ;-
'

4

c' '

c-precautions against 5the spread ,of contamination -as~ necessary.:
, , ,z

.

c,
~

.;~ ,

.g.- / Monitor! . packing *: c.the materia 1 ' 'and .. packages for:,

t contaminationfbefore discarding.' '
~

-,- u s - 4 - -

[.h. k (1) . lIf' contaminated,Jtreat 1as radioactihe~^ waste.
. {

*

i
.

..If--not. contaminated, obl. iterate radiation labels
,

.
. ,

''(2);
< n , before discarding in; regular-trash.

p
,*

. . > . _ -

of theEresults of.~ checking- each packag'e,
.

*> - < .. *

'; ^ 3.' ..; Maintain . records
,

.
~ , >

-

'

using;-" Radioactive Shipment Receipt Record" on.a formecontmining.
*

-

.,y the same,information. '

.

.. s e $

*In:the caseJof special orders (e. g. therapy.. doses),ialso comapre1
-

, _ with physician's written re. quest.-

. , ,

, 6 Y'

e -
,

. t'' ,

Dates 2/1/85.',.
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. Item #15:" ABORATORY RULES FOR.USE OF.RADIDACTIVE MATERIAL*

_.

"
s:

We)will follow the. laboratory. rules described in Regulatory.: Guide.

.10; 8,J Rev.. , Dated .

APPENDIX-G '

. GENERAL' RULES FOR SAFE USE OF: RADIOACTIVE MATERIAL-"

,

,,

s..

cil Wear. laboratory coats or other protective clothing- at all,

yy. : stimes in areas where~ radioactive materials are used.
~'

[2. TWear disposable glovestat all times while handling radioactive, ,

materials.
~ ,

,
-

TMonitor. hands and clothing for contamination after each
,

3.

procedure 'cn- before leaving the area.
,

4. .Always use syringe shields for, routine preparation of patient
dosesLand administration;to patients, except in circumstances such

' '

;as pediatric cases when their use would compromise the- patient's< >

well-being. In- these exceptional: cases, 'une other protective j
- methods such as remote delivery of the dose (e.g., through use of "

-a-butterfly valve). - '

,

5. . a. - Ik) not : ~ eat, drink, smoke, or apply cosmetics in any area
where radioactive material is stored or.used.,

b. Do not store-food, drink, or personal effects with radio-
active material.-.

. ' 4

E
'6. a. Assay each patient dose in the dose calibratoriprior to' -

administration.- Do not use,any. doses that differ from the..

prescribed dose by more than|10 percent. -

,

"

w

b. ;For therapeutic. doses, also check the patient's name,. the '

radionuclide,- 'the chemica1Lform, and the activity vs. the
,

order written by the physician who will perform. the
procedure.

7. = , 'Wea'. personnel monitor'ing devices (film badge or TLD) at allr
times .while in areas where radioactive materials .are used or
stored. These devices should'be worn at chest or waist level.
personnel monitoring. devices when not being worn to monitor,

occupational exposures should be stored in a designated low
background area.

8. -Wear -TLD . finger badges during.elution of generator and<

preparation, assay,'and injection of'radiopharmaceuticals.

9. ' Dispose-of radioactive waste only in specially designated'and
properly shielded. receptacles.

,

,) *

.
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~ 10. - 'Neverfpipette'by mouth. . ,'
-

,

'

; hii. Survey genera' tor, kit preparations and. injection areas for
'

s

* -contamination ~. after. each ~ procedure or- at . the and of- the- day.
-

' . Decontaminate ifJnecessary.;:
'

7 ~

,

.
,

. w ,- .. . .. .
.

= 12.~ Confine radioactive solutions in covered containers plainly', ,

%r Lidentified.and. labeled with namelof compound, radionuclide, date,, ,

m '~act.ivity,. and radiation' level,..if' applicable. '

?; r , ,' ti 3. . Always -transpost radioactive material in shielded. containers. -
-

. '

'
, .

-

'
r, .- - .

w<' ,-

- 'Date: 2/1/85
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Item #16: EMERGENCY PROCEDURES

Emergency Procedures will be posted in all laboatory areas where -

radioactive materials are used. The Emergency Procedures in
Appendix H of Regulatory Guide 10.8, Rev. Dated will, ,

be used for this purpose.

APPENDIX H

Minor Spills

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 waste container. Also
insert-into the plastic bag all other contaminated materials such
as disposable gloves.

4. SURVEY: With a low-range, thin-window G-M survey meter, check
the area around the spill, hands, and clothing.for contamination.

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

Major Spills

1. CLEAR THE 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. SHIELD 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.

4. CLOSE THE ROOM: Leave the room and lock the door (s) to
provent entry.

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

6. . PERSONNEL DECONTAMINATION: Contaminated clothing should be
removed and stored for further evaluation by the Radiation Safety 'l

Officer. If the spill is on the skin, flush thoroughly and then
wash with mild soap and lukewarm water.

.
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Item #17: AREA SURVEY PROCEDURES

Area' surveys will be done in accordance with Appendix I of Regu-
:latory Guide 10.8, Rev. Dated, .

.

APPENDIX I
,

1. All elution, preparation and injection areas will be surveyed
daily with an appropriately ~1ow-range survey meter and decontam-
inated if necessary.*

2. Laboratory areas where only small quantitites of radioactive
material are-used (less than 200 uCi) will be surveyed monthly.'

3. Waste storage areas and all other laboratory areas will be
: surveyed weekly.

.

4. The weekly.and monthly surveys will consist of:

a. A measurement of radiation levels with a survey meter
sufficiently sensitive to detect O.1 mR/hr.

b. A series of wipe tests to mesure contamination levels.
The method for performing wipe tests will be sufficiently

'

2
sensitive to detect 200 dpm per 100 cm for-the contaminant
involved. Wipes of elution and preparation areas or other
"high background" areas will be removed to a low background
area for measurement.

5. A permanent record will be kept of all survey results, includ-
.ing negative results. The record will include: "

a. Location, d a t e,' and identification of equipment used,
including the serial number and pertinent counting efficiencies.

b. Name of person conducting the survey.

c. Drawing of area surveyed, identifying relevant features
such as active storage areas, active waste areas, etc.

d. Measured exposure rates, keyed to location on the drawing
(point out rates that require corrective action).

e. Detected conta'mination levels, keyed to locations on drawing.

f. Corrective action taken in the case of contamination or
excessive exposure rates, reduced contamination levels or
exposure- rates after corrective action, and any appropriate
comments.

eglinoLNO. 7 8 6 7 4

L
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?_ 2ItemL#18 lWASTE DISPOSAL PROCEDURES, "

n
-(, . .

, , - m
'T-'

_

'. ' , _w,

- , .

Pe, *

+ .- -, .

JziA.PPENDIX J.s -

> -.
c ;, w ,

, . *
'

c u ;c
. Liq'uid ' wast e ,ivill b'e' disposed of (check'as_ appropriate)a 1.,5

.

;- . y _ y .
_ _

.,
'

- z
* ._X;_Inithe sanitary; sewer systemein;accordance.with' sect. 20.303,

. . ofJ10jCFR|Part 20. . . f ,

'

,

.. , .

" '~ ,L .____By ~ con'imercial ~ waste disposal ~ service-.(see also Item 4) '

. . .

* ,

.

.

. ; . .c.. ". '' "
+

f, _X__0ther1(Specify) (see Itom 3) +__________;_______________________,

' ~

''y + ,

_

M 22.[JMo-99/Tc-99m generators will be (check as appropriate)
^

v - . . ,.
,

'jg ' _X,,,,_Retiurned to - the manuracturer for disposal. -

r. .
.

..
_X_lHeld..for[ decay *tuntil radiation. levels, as measured in a low

'

%, - background. area with a low-level survey meter and.1with all-
*'

,

; . shielding' removed, have' reached background levels. . All
*

,
,

. radiation _ labels will'bei removed' ore obliterated, and the. ,
^

0
.

, generators'will-be-disposed of,as_n.ormal trash.**- '

. o,e ,

'____ Disposed of- .by, commercial'. waste disposa1' service (see also-
It'em 4).

~ ''

- s " -

..;i ,L
,

' ' ' - . ____Ot her .- (spec'i fy)
y -

____________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-_____.

, ,

i : ~
,

4 . s

N) ;3. Other solid. waste will be-(check as; appropriate)-
~

: .: . . ,
'

.,,:_X__ Held for. decay *-until radiation lovels,.~as. measured in a~' low-,

background area .with a' low-level survey' meter and' with all
( '

3 7
;

, - ,

s,hielding.. removed, have reached background levels. -All radia-, ,

" * - tion.' labels,will be| removed or obliterated,'and.the waste will
.

'

. be, disposed'ofLin normal trash.
.

>

, .

, - /

;d,_ Disposed of-:by commercial waste disposal service.(see. Item 4).____ , ,

>4

. ____0t her .- (speci fy) -

,
, ______________________________________________,

- ,
,

c

y 4. The commercialswaste disposal' service'uned will be: '

F ..
.. s ___ __________________________________________________________

{. ..

*

. ______________________________________________________________

6 . ( I
, 8 .

" -NRC/ Agreement State License No.:
______________________________

,
,

-

t

.
> A

, s f

_- '

.g, w

C5 ;

5
. y
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sT- i 1

}r -.
I
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*Be. sure that waste storage areas were described in Item 11 and
that they are surveyed periodically (Item 17).

**These generators may contain long-lived radioisotopic
contaminants._ Therefore, the generator columns will be segregated
so that they may be monitored separately to ensure decay to
background levels prior to disposal.

Date: 2/1/85
:

:

.

.

i;oirm01.No. 7 8 6 7 4-
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Item #19: THERAPEUTIC USE OF RADIOPHARMACEUTICALS _"
APPENDIX K

b
I. Patients treated with Group V activities will be handled in

accordance with the procedures described in Appendix K of Regu-
_

gulatory Guide 10.8, Rev. Dated 1980.,

A. All patients treated with I-131 or Au-198 will be placed in a j
private room that has a toilet. The large surfaces in the room -

and toilet areas that are more likely to be contaminated will be j
covered with absorbent pads or protective material an appropriate

__

to the amounts of contamination to be expected. Attention should ;

be given to objects likely to be touched by the patient, e.g.,
telephones, doorknobs, and other items that would be difficult to y
decontaminate. plastic bags or wrappings that are waterproof and ;

easily disposable should be used on the smaller items. 4
a

B. The pat ient 's room will be properly posted or attended in
accordance with sects. 20.203 or 20.204 of 10 CFR part 20. -

hC. Surveys of the patient's room and surrounding areas. will be
conducted as soon as practicable after administration of the
treatment dose. Exposure rates will be measured at the pat ient's (
bedside and 3 feet (or 1 m) from the patient after administration m
and at the entrance to the room. The Radiation Safety Officer or 5
his designee will then determine how long a person may remain at j
these positions and will post these times on the patient's chart i
and on his door. The results of daily surveys will be used to
recalculate permitted times, which will be posted on the patient's -

_

chart and on his door. '

2
D. The form, Nursing Instructions for Patients Treated with

-

Phosphorus-32, Gold-198, or Iodine-131 (or a similar form 4
containing all the requested information), will be completed
immediately after administration of the treatment dose. A copy -

will be posted on the patient's chart, a copy of this form is
enclosed.

_

cE. Radiation levels in unrestricted areas will be maintained less -

than the limits specified in paragraph 20.105(b) of 10 CFR part ;
20.

-

F. All linens will be surveyed for contamination before being -

removed from the patient's room and, if necessary, will be held "

for decay. g
$

'G. Disposable plates, cups, eating utensils, tissue, surgical
-

-

dressings, and other similar waste items will be placed in a 5
,

specially designated container. The material will be collected -

daily by the Radiation Safety Officer or his designee, checked for a
contamination, and disposed of as normal or radioactive waste, yas
appropriate.

=

d

2
.. A_ _ _ _ _ _ _ _ _ _



Q : , );. ' *

a > - ~
r .- se .' , i

a: f, ? J. , , .
-,

.

'N
*

,

y ,s ?I| >
,

'

h~ *

'
_

~!<Jp) ,

' i
, ,,

- j ,page Riof; Item #19 .s

c'
'

- '

* '
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'

'
'

,

' / 'H. Nondisposable ' items c utsed - for ..these pat serits will be. held- in' '

tplastic bage: .in the patient's room and will be ' checked for' . . .
; contamination.'by the Radiation Safety. Officer.or him designee.-

'

litems smay..be- ret'urned .for normal.;use,. i '

,
, . held for decay,' or

- " decontaminated,4as appropriate. ,s ,

. *
'

1
, .. 3 ,

-1. Urine'andUvomits from I-131; therapy patients will not be ' col- ?
'

.c ,

[ ~1ected. ' Patients will be~'inertucted to use.the sanitary ~ sewer'
system.' ,

?, [J. . Before a ' therapy ' pat ient's room is reassigned to another
patlent,- 3the . room' will. be- surveyed ;for contamination and-

'

' decontaminated if'necessary," and all radioactive. waste.and waste- ,

icontainers will,be removed."
' '~

,

7' zK. . ' Nursing' Instructions ~

', . |1..2 Nurses | should. spend only that amount of' time; near. the--

.

,/TJ - patient' _ required'for ordinary nursing care. ~Special restric-
, "c 'tions may.belnoted on the precaution sheet on ,the pat ient's,

'a: chart. Nurses should' read these1 restrictions before adminis-
( tering'.tolthe patients. Call;the Nuclear Medicine . Department'

~ ''
,

lor, the Radiation Safety Officer with any questions about the
; , care. of. these patients. ' Nursing:personne1'who attend' the
- ' -patient..will wear' personnel monitoring devices as~ advised ., by _

'

fthe Radiation Safety Office.~
,

2.' / Visitors will be limited /to those-18 years.of~ age or,over
'

,

;unless'other~ instructions are:noted~on the. precaution sheet on.<'"

,theipatient's chart.-
~

,
*

,

?
-

- - ;

3[ patients must remain in, bed while. visitors are-in~the: room:
'

-,

%-
~

.andx e visitors should remain at' least 3 feet -(or 1 m) from the;* ' ' '

'

W ipatient.
'

,

*[#fg |'. patients 'containing radioactive materials are to be con-'

4
~

- fi n'ed ' tos.their. rooms"except forfspecial medical "or . nursing"
, , ,

-purposes approved'by.the Nuclear Medicine Department.
t-

t
'

'

', ' 5. . No nurse,' visitor, or attendant who is pregnant should be'-

w
:

'

' permitted..in the< room'of a pat'ientfwho'has received a, thera-
peuticy amount of-. radioactivity-until the patient no longer ,

, ~3
; presents' a radiation hazard. -Female: visitors should be: askedt

^ .whether they are pregnant. :
~

,

'

: 6. : Attending -personnel should wear rubber or disposable plas-
~

'

#- tic' gloves when handlingJurinals, bedpans, emesis basins, or -

1i' ~ cother'containersIhaving any' materia 1{obtained from the body of.

.the. patient. Wash gloves before removing them then wash hands.
, _ ,~

,The glovesish.ould be left in the pat ient's room in the desig-
~

a

L . 'nated waste! container. ~ These gloves need not be - sterile or
I isurgical.in' type.''

-
-

,

,

- $*
'

,

1

F .

,
-
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7[' Disposable- items should' be ' used - in t he care 'of these
~

- %. '
patients. whenever possible. These items should be placed in-

,

-the designated waste container. Contact;the Radiation Safety'" '

;">
- Officer or~his.designes for proper disposal'of the contents of'

'

the designated' waste container. -,

,

5 -8. A'11 clothes and.' bed linens used by the patient should.be
placed in the laundry bag provided and should be left in .the',

,

? pat ient ' s . room to-be checked by the Radiation Safety Officer ,

or his designee..
~

*

c
. .

9.c All?nondisposable items.should be placed in a plast'ic bag
r_' and'should be lef t - in' the' patient's room to be checked by .. t h e

'

,
,

. Radiation Safety Officer or-his designee.
-,

,1 'O. . Surgical dressings .should be changed only as directed
- .by the physician. 'Au-198 leaking from a puncture would may.

stain. the " dressings. ~ dark read-or purple. Such dressings
'

~ Eshould not be discarded,- but should be collected in: plastic.
s_ bags. Land, turned over to the Ra'diation Safety Officer or his

' '

Handle |these_ dress'ings only with tongs or tweezers.: designee.

.

nWear disposable gloves..

|* .. . . .
s' ' -

- 11 ~. ~.For I-131 patients:
_ ,,

.

,

'(a) IIf the nurse helps to collect the excreta, disposable'

,

gl' oves _should be worn. ' Afterward, hands-should be washed' '

^

;with the: gloves.on and again after the gloves'are removed.:
~L The gloves'should be placed in the designated waste _ con-<

-tainerffor disposal by the Radiation Safety Officer or'his
~

:designes. p, , ,

(b) . Disposab1'e plates, cups, and eating utensils willibe- [
used by. patients who are treated >with I-131. '

, ,

' (c) Vomiting within 24 hours =after oral; administration,
_

urinary incontinence, orf excessive: sweating within the
^ .first; 48, hours may result?in contamination of_ linen and

V ' floor. In any; situation where the patient's' room-may bel
contaminated or if radioactive urine and/or feces is spil- ;<

,

" ' led during collection, . call the Radiation Safety Officer,

Lor his designee. Meanwhile, handle all contaminated mate- ,
' rial with disposable-gloves and avoid spreading contamina-

tion._'

+- -

3, ; ,

.

(d) Keep all contaminated wastes in plastic bags in the
,

pat ient 's = room for disposal;by the Radiation Safety Offi-
'

cor or his designee. Feces need not be routinely saved-

unless ordered on'the chart. The same toilet should. be'

,
^

times and it should be wellf,; Luned' by the patient at all
'j _ :. (flushed. (3 _ times). The Radiation Safety _ Officer will'

_establ-ish procedures for disposal of wastes (see Item 12)>

.
-

.
*

n r

- K6Rm.o.ui,o. 7 8 6 7 4
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- ;1 s - 12. J 'If a; nurse, attendant, or anyone else knows or suspects
|,. thato his. or her _ skin Lor . clothing, ; including shoes, is

contaminated, ' notify the- Radiation' Safety Officer or his; ,,

t jdesignee <immediately. This person should remain in an * area
,

adjacent Jto 'the patient's room , and should - not walk about .the-
. hospital. If ~the hands become> contaminated, wash them.

~ ' immediately with' soap and water..
"

'

-13.'. LIf a': therapy, patient should need-emergency surgery or
"s - shouldLdie, notify.the Radiation Safety Officer or,the Nuclear'

Medicine Department immediately.*

s

'

s14.' When the pat'ient.is discharged, call the. Radiation Safety;
' Officer'or'his designee or the Nuclear Medicine Department and'

,
. request ~ that 'the room be surveyed for. contamination" before'

. remaking the room.~

- L.,' Waste-Disposal-

,
When< contaminated _ wastes are transported'to_the Waste Storage /
- DisposalLarea, precautions will be'taken to minimize external
. irradiation of. personnel. Stored wastes will be shielded to-'

-maintain exposure to. personnel in restriced and unrestricted
,

. areas'ALARA., .

'

II. Miscellaneous information'<

~ , .r. - A. Method for preparation - and administration of therapeutic "

doses o fm -Iodine-131. Therapeutic doses of., I-131 will be
ordered- from reputable suppliers and received precalibrated,
ready' for ' dispensing to patients. . These materials will be
stored .until time for.use in the' isotope storage area. behind

7

tsufficient=-shielding- to reduce-the radiation levels .t o . 2. 0 -*

.' mR/Hr~at a; distance where occupational. workers can convenien "
tly stand.' All liquid sources will be. opened in a. fume hood

i with the' fan activated.- EA11EDIE CRQuitiDE ibRCaRevi1G 5:
; mounin' effi:131 inna ibao 39 mGi will'he dened in iba-Nusimac'-

'

Manisine Deentimento bald fet ehnstratien end.nent beme ec'te:4

' ' theit:Cegm . Hospitalized patients ' receiving greater than -30t.

mci will be dosed in their rooms.. ,

: - B.-QD12 eti1RDIE 1ERSIRd Wilb SCRAIRC IDAD IE mG1 1:131* et E3'

i , mGi- 89:120* ube renuirm bemelialiselleo'will km elased in J
L eC1YBIR Ceem Wilb A 1911g1s Attempts will be.made to use' ~ Aa

corner room in a low traffic sectiontof hallway.

|- C. Surgical dressings should.be changed only as directed by the
phys ici an'. Gold-198. leaking from a puncture wound will stain;

,the dressings. dark red or purple. Such dressings should, not<

!- be' discarded,.-but- should be collected in plastic' -bags ;and
,- . turned :over to the Nuclear Medicine Department. Handle these

.

,e
, ,

dressings < only. with- . tongs or tweezers. Wear. disposable
: . gloves.'

.
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1
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'
.

'D . - Instructions ;for' pat'ient<& Famil'y - patient will not be. cas-
. charged .from.,the hospital-until the residual r'ad ioac h ivit y,

reaches 130~ mci. This will be determined 1by taking recasure- <

Y ~

'ments'.at 3' feet from the patient~ from the time the activityris
' administered 'until .the radiation level reaches' a < radiation ,

- level . proportional to 30 mci.: For some patisntsithe determi-- -

' nation.of=30: mci'will be made by direct measurement of urinary
excretion-(uCi/ml + decay.)

; ..i- . y

5" ' i) .The ' patient will be instructed ndt to have-intimate
'

'
contact with'his/her spouse for'a period of a weeks.-

2) 1The' patientLwill be instructed to wash'his hanaa 'and'
~

"

bathe frequently.-

3) -The patient.will be instructed not to prepare food for .
,

,
Lother people for a period of 2 weeks. - *

s

.

'

~ '4) - Other restrictions'may.be'specified by the physician.

c .A11(restrictions'will be removed when the activity reduces to
- _' La point.that will result in no greater than. 0.5R to persons "

'

:in the famil~y from.that point until total decay. For7I-131,'m, ,

that :will be the time where the radioactivity in the thyroid: '

,

gland, reaches 8 mci. An effective half life of 6 days will- ~

. '

be used for this computation. For Au-198,:those values will...

4- be :23' mci.. ,An effective halfe life of 65. hours will be used
*

' '

for,this computation'.,

LIII.! GUIDELINES FOR EMERGENCY SURGERY.OR DEATH OF THE RADIOACTIVE- .

PATIENT
_

z

g, - - 1

m: ', In'most hospitals, deceased patients with large amounts of radio-
~

9' wnuclides will .be encountered'only rarely, since in principle',.
,

'

;< A radionuclide . therapy is not given . :1fto moribund patients.- '

s

several:: days intervene between treatment and subsequent surgery or
.

' cq death, the(radiation hazard is/usually considerably reduced.- . In
,

tmost hospitals, the number of patients receiving large internal:
dosest of radionuclides in any 6ne weekiis small. The ,need .for
eme'rgency: surgery would,not be usual, nor'would th'e: death of one,

of these patients.-
,

'

DOL;.
. . . . .. . y,.

=,s
..

<The''ident'ification of a particular patient'as radioactive is~ the ;

1responsibilitv- of, the physician'in charge of. the case. The
,

Jradioactive; patient!shall be properly identified'at all times.- If , |-

. atient dies in the hospital, ,the physician. who(an radioactive. p
L : pronounces him dead should be:-responsible for attachi,ng. a

,

radioactivityf precautions: . tags:to the body. The physician in j
' - charge? ofethefcase and the Radiation protection Officer shall- be ;

'
'

>ndtified.at|once. .

^

; .. -

,:
. ;.

-

i

l'y' : y ;
.

-
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C,
:,

c_ : .

// - In genera 1Jbodies' containing' _1mus than 5' mci need no precautionst
'

_for ,anyatype of' handling. Those1containing between 5 and 30 mci
,

, may; be. buried ~ or cremated .~ wit h a no ' preparation or embalmed( , _ #' 4

-according ,-to standard.. injection ._ procedures :without :special
precautions... _If the body is to be-subjected to_ autopsy,e 'the,

Radiatio'n'. Safety; Officer will designate any special precautions.%.
-

The.. body -containing more than-30fmCit can-beiburied or cremated,

- with1:no ~ preparation,. 'but' if embalming is to be ' carried out,
.

c.it should ;be with the guidance of.a.. Radiation Safety 0fficer.f; 1

: Among patients'that die outside the. hospital, the funeral director
will-reldom encounter bodies with hazardous exposure rates.

-
c

i6 ' A. : Preparation for Burial or Cremation Without Autopsy:
'r_ e

-

Consider..first the cases in which no. autopsy is to be
b ' performed "and the body need not : Inn opened. Embalming will be

: by the ' inject ion raethod, and.the. likelihood'of contamination
of the embalmer.'ia small. Nevertheless, even in=these. cases,
rubber gloves' shall be worn by allfwho are involved- inf the~,

'

procedures in order to avoid-the possibility of contamination-
by_.. radioactive fluids from the: body. 'The exposure' rate at.,

'

about 25 cm from the center of the radioactive material should-

, ' be ' measured., If this is less than|0.25 R/h, no further~ pre-
cautions are .necessary: .as far atLthe gamma radiations- are

. C concerned. ' Item #19, Form C and D'will be completed.

' B. : Radioactive Iodine, 1I-131,_. Administered- Orally or_ Intra-
veneously; No Autopsy

-If a' -100 mci dose of I-131' 'is' administered in- the treat-
f.

' received this. dose,' measurements with an ionization chamber

'

ment _. of . thyroid disease, within- an hour 'af ter a patient has.

- s

- type. survey' meter taken one hour .after the. administration may
~

be . expected. to indicate a surface exposure' rate over .the,,

abdom'n'on the order-of.O.3 mR/h. During 'he first 24 . hourste; <

| Eafter administration.of_I-131, the blood and urine may;contain
considerable radioactivity. These' fluids should accordingly
tur removed into closed systems and later flushed directly into

if the sewer, follo'wed'by'an' adequate volume of water.-
*

y

'

'Th'e'_ day -after administration, the general distribution of
- a " radiation is greatly modified,. both by urinary _ excretion of a

,

_

.large part of~the radionuclide:and by concentration' of the1'

; remaining part in functioning' thyroid tissue., At this + time

b= only_ _ radiation.from these regions of. iodine storage need. be
considered. :Any region of-high activity;which is'not to be,y ,

.

m' removed- should be marked by;the Radiation protection Officer--

: ,< , Lso_that'it can be avoided.
t

. s .

.
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C. 'Any :Radionuclide- 'InjectedJ Interetitially <or in' 8eedu s_ - No |
Autopsy;

'

'

.

- . IVarious; coll'oidal ~'

radioactive preparations may be : injected
' . ' interstitially .into tumors. Radon seeds,- . radioactive:" gold-

,t ; wires,1 radium wires, and-otherzpreparations may be' implanted
/ >' ?' -in limited' regions. _If the nuclide emits.only beta rays, it

'

c
'+ " is.junlikely;that:there will be any appreciable external,irra-

, - -diation.. If itfisfafgamma. emitter,.the active tissues may be !
~

"3 Jextirpated'orJthe region can be. identified and avoided. !f
~.

.

.
.

.

- '<<

D.> Body?to;be Opened for Surgery or Autopsy'
,

, .
. ,

infec-
-

'The usual precautions for preventing the spread.;of an,'

c

r tious1 materia 12 should. aid:in keeping the-radioactive;; material
. localized.' ~At autopsy the general prinicple 'is to remove;the

'

e
.

imain source of; radiation hazard as early as possible,. without< _

'-

causing general contamination.' At' surgery this cannot usually,-
,be fdone,' hence! regions o'f high activity should be avoided or!s

shielded. ' Item'#19,~ Form.D and E will be completed.. ; ~

|7 4 Asilong as the body remains unopened, the radiation, received
by; anyone near it is'due almost entirely to gamma' rays.. The_ -

,

', ,4 change.~in- emphasis when the operation or autopsy Lis 'to be; ,
.

performed -i s -due to the'possible exposure of_the hands arut
'

'

7, face to relatively intense-beta radiation. Beta radiation-is ,

9; 'readily, absorbed by material interposed.between11ts source and-
t

the ; operator. Even rubber gloves are1useful in_this regard.'
; -

' . . The., gamma rays are not absorbed appreciably by: rubber gloves.-

_ *N'
'

>

'
,

' - E.:'~Any radionuclide in a Body Cavity (Which is to-be' Opened
, L. , -

f

TheD' Radiation protection Officer will: evaluate the' radiation
; hazard and suggest. suitable procedures regarding the~ safet'y of-'

*

,[( ,
Jpersonne11during'the entire operation.

1; Autopsy.
- As> much body; fluid as possible should be' removed before the

.', body is opened. LThe remaining radioactive material may be
~ ~

,

expected to- be :widely distributed over the surfaces of: -the ,

cavity' .and of the organs within it; The use of-bare hands.
~

.will'not be ~ permitted because of the contamination of_ skin' and
D . nails 4?that would results and the -difficulty of ' complete'

.,
"

MJ ( -removal of such contamination.>
.

"5 r
*

- 1 Monitoring 'the' bod'y after removal of the viscera may ' indicate'

'

*1fC ia radiation level low-enough so.that subsequent procedures can'
''~ T he: carried out without special precautions. - = Regions of. high- i

L
' " ~ activity,..Sif -present, can be -indicated and : avoided or '>-

. approached.with precautions. . ;If the. removed organs are to be
"disected immediately, each'one should be monitored and treated

e inLaccordance with~the findings. After desired small samples
_

e

c

. .- .-

'

.

_ af h'
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'have: been |taken, the ' radioactive' tissues that. are to be
'

4:
,

- " | retained should immediately bep' laced in appropriately shielded

3@.
; vessels..for atorage', :Ior for disposal according to' procedures <

approved-;by the Radiat. ion Protection, Officer. . Where adequate,D
cold-jstorage facilities are available, - the. organs ~may :be-,

..-y ' ' stored 1for several~ days without significant. alteration, or the-.

.

viscera may be. fixed. 1This would allow for.the natural decay-

7 '

y of.the radioactivity reducing possible exposure.i' <
,

12. . Emergency burgery
_ .

,
.

" '

-

If; .surgeryg must be carried out within a highly radioactive
. cavity, speed is desirable.' Accordingly, an experienced.

i J'S surgeon should: perform 7the operation. The surgeon.and his
#

~ assistants should' wear-'glovestand glasses-or goggles for the,.
_..

-

,
protection ~ ofthe' eyes- from possible 'splaxhing- of foreighs '

pt ' material, as.well as:from' beta radiation. _

F.L Radioactive Iodine-131' Orally' or Intravenously Administered

J' ~ 1.DAutopsy i ~

'

Urine.'should cbe drained away .and;. blood disposed o f, if
g 1 jpossible, in the <same manner-as if no autopsy were to be

'' ' performed.

21. Surgery
~

'
,

~

-Precautions',are essentially the'same as for-autopsy. 'During-
'

'the first day after. administration, the. blood may be expected
to.!contain considerable radioact'ivity, and care should be

i
..

taken'not to.letiit. accumulate on-gloves or gowns. Afterethes
" first day, Lthe circulating radioiodine has greatly decreased.

_: Kand= regions 'of-high activity can beiidentified and usually
' avoided. 4 4

-

G. ) Interstitial ~ Implants and:.Colloida1' Interstitial Infiltration.
,

. .
'

~
At surgery 1or autopsy these regions canm be readily identified,

- and avoided as far as possible. fnt autopsy, if.the, entire
' bloc k ' of tissue containing the radionuclide can be removed,

,
~

If only a sample of'the
'

.readily,- this. shou 1d:be done first.-

: treated: region.is to be taken, this.part-of the' body.should be
avoided until;the. rest of the' autopsy has-been carried.out.

'

i . H.
.

Accident.or Injury During Surgery or Autopsy s
e,

If an 7 injury occurs during surgery or. autopsy, .where 'the
rubber: gloves.are cut or torn, radioactivity may be i~ntroduced

.
<

g.
.

-into. tho': wound. In" addition!tofordinary-treatment. of the-

w o u n d ,'. .t h e Radiation Protection Officer.shall be- consulted='

with regard to any possible radiation hazard.
E

-

J

w
,

~ .

%
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IV. patients Treated with Group IV activities and isotopes will-be
handled in accordance with the procedures below.

A. Patients treated with between 12 mci and 30 mci of I-131 will
be placed in a private room that has a toilet.

B. The pat i ent' s room must be. properly posted (See attached
F form).

C. Surveys, of the~ area around the patient room will be taken as
soon after administration as possible. Measure the exposure
rate at patient's bedeida,- 3 feet from the patient and at the
entrance to the patient's room. Also check the surrounding
rooms. Length of time a person may remain at these positions
will be determined by the Radiation Safety Officer or his
designee.

D. The- Nursing Instruction Form will be completed immediately
after. administration of the treatment dose. A copy will be
posted on the chart.

E. All wastes, i.e.. disposable plates, cup, dressings, tissues
will be placed in special containers. This material will be
picked up daily by the Radiation Safety Officer or his desig-
neo. The material will be disposed of as normal trash.

- F. . Before a therapy patient's room is reassigned to another
patient, the room will be surveyed for contamination and
decontaminated if necessary, and all radioactive waste ,and
waste containers-will be removed.

G. Nurses should spend only that amount of time deemed necessary
for ordinary patient care. Please note. any special
restrictions on the precaution sheet on the patient's chart.
Nurses should read these restrictions before administering to

-

-the patients. Nursing personnel who attend the patient will
wear personal monitoring devices as advised by the Radiation
Safety Officer. If any questions call the Nuclear Medicine
. Department or the Radiation Safety Officer.

H. Patients must- remain in bed while visitors are in the room
and visitors should remain at least 3 feet from the; patient.
Patients containing radioactive material are to be confined to
their rooms except for special medical or nursing proposed
approved by the Nuclear Medicine Department. -

I. Attending personnel should wear rubber or disposable plastic
gloves when handling urinals, bedpans, emesis basins or-other
containers having any material obtained from the body of the
patient. Wash gloves before removing and then wash hands
after removing gloves. Leave gloves in the patient's room in
the -designated . waste container. These gloves need not be
. sterile.or surgical in type.

M5010.[Od7I
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: J. ' Disposable items should be! used 'in the' care of thess' patients >'
+

' '
- . 'whenever .possible. 'These items- should be7 placed in

'y Edesigntated. waste containers.; 'All clothes.and bed linen used
by the patient should.be p1' aced in-thejlaundry bag and'!should
be-left in - the , pat ient's room. ..All.nondisposable items'should

a.: ? . i~ (be,placed in a plastic bag and should be left . in the patient's- w
' - ' uroom. '

,

b:
' *

, , .. . .
.

.. . . . .. . . .

; - K. Surgical. -dressing should be changed only'as. directed ~by the,

_ physician. -Discard only into plastic bags.and turn over- to,
~

~

,

s thed Radiation Safety Officer or his designee.- Handle _. thesem

j
'

dressingswwith tongs or tweezers. Wear disposable gloves..,

' -v -

.LL HIf a nurse, attendant or-anyone else knows or suspects _that
c ~histor~horiskin.or. clothing, -including shoes-is contaminated,

anotify 3the Radiation Sa t'et y Officer or hisi designee:
' i mmed iat el y. . This person should_ remain.in an adjacent area'to '

~

the room and should~not walkjabout'the hospital. _If the. hands ~-

:become' contaminated, wash them immediately with soap and water'
several times.

<

t

c

V.c Summary'
'

'. > ,

~ In ' general, .the. most procedures performed ~in Nuclear . Medicine-
,

, involve #ithe ~use of Technetium =99m. .Due to this radionuclide's:- m

L short half-life,. .six ho'urs, .a period of 24 hours'should reduce;
_ ,

r ev'en . the : h'i ghest dose encountered'in Nuclear Medicine.to a safe
,'

level.. Most< other procedures-generally encountered'in2 Nuclear
|. . Medicine--involving .nuclides other.than Technetiumfl.99m require

doses- of 5 mci or less. ~As indicated:in the opening. paragraph,,

sactivities at this<1evel' require:little~or.no special procedures.
,

-P Those'~ situations involving special' precautions'and proceduresfare
generally. ' limited to quantities ofqradioactivity introduced into<

--the cpatient during therapy treatment. 1The Radiation ~ Protection
Officer should be consulted;to establish proper precautions and ,

,, a ; procedures;for each individual case. ,

|| ,[ -

-

{..

.h r

4 7 4

'I +:

k

,

E

. *

*
- -

'
.

+

k

[ ''

~
_



- . - _ -. . , -
. -

_

,

I ^
r,

'
,

s

.. . ... .. . ,

_
.,?

,
.

'

"
,~ ,

< . . . .

' Item.#19: 9' Form D..
.

-

..
''

,

, - / Radiation Hazard Evaluation-From- ''
-

E - L(to be ' filled out by. Radiation _ Safety Officer.for.his use)
,

-

-Name'_____________;._
. _ __ _ ____ Date________ _

.

- ,

'

Time of Death _ ___ ____, r
, ,.

, - ~ Radioisotope'_________
^

'

____
"

-. _ .
..

.
'

f. Amount administered . .__ _ _ _ _ _

Route of; administration _______________ ~

. .

'

rt
. . .

.

.- .

. Amount present
_ ______3 m. .

a,
.

. .... ....

6 Distribution Within body. ./ ,\' '

_________

/ J- -/ \ \--

;_-| __________ _____ . || / I' I' I\
,

/ /- I l' Y \
/ / I I c\ ;' \_,; _ _ __ , .___ _.

../ /- 1 I \~ \...
~

I I.- . . ...________________ _____________________

/ \'

. ... ...

"
'

Indicate Distances'___ / \, ___ ____

/ \4

Suggest-- ring badges if exposure 0.25 R/hr . / / - \. .\,. I'

', '9 25 cm.-iSee NCRP #37 p.,27. /, /- \~ '\-+
.

'

Limit hand evposure-to 1.5 Rems. / / ~\ i
.

'? / / \ \'

/ ./ \ \
'

LDate of Survey ____ / / \ .\_ _ , , _

/ \ ____L,____s
,

. Instrument.Used _______ - / ~ ______/ '\. _1

a
*

> ,

Signed
.

__

_ _____

Radiation Safety. Officer.,

s

Dat's _____ "

_

,: .s

e

E

/-

?

v
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'
~

. Specific Instructions for~ Autopsy

"
.

' '(To be filled out-by. Radiation Safety Officer)
, ,

i
~

4' . f
?The following procedures =should be.followed if so indicated:

'

a,

. > -; ,

::( 'f' ) JWear , safety ~ glasses.
_ ,

* ^

'

,-(' -) Wear plastie (non-absorbant) gown.,:
s ,

b "
. . . I

p, (- r ). Cover.floorfwith1 bench liner.c
, . .

- - "

( -. ' ) Wear double' thickness autopsy. gloves;- *

'( :)- ' Wear. whole Pbo'dy film badge.-;,'

'

M ^^ ( ) . Wear ring badge. '

.

'

,

..,' '( c)L Remove the._______ _ area or tissue first;
_

N'"s- -before proceding.further. Identify it-as radioactive.' '

3-

E - (' ') . -Leave 'the -

' area or tissue.-
_ __

1 untouched until last.,

( l)-iCoverJthe _ - area.or. tissue.with-._ _ _ _ _ _ _ _ _ _
' ' shiciding'as;provided.

(- '( ) Use1only long'. instruments - 8" or greater.:

' ' -(') . F l u'i d s , blood,-urine.should'be' removed via closed system.
~

s -Flush with. copious amounts of water.' '

,

?(i ), Smal1[ specimens need - .need not'a- be~ handled'with special
4 precautions. f

'

,

. ( ')'
, '

Waste container needs to be providedsfor contaminated sponges,'
s

, ; gowns, and instruments.=
=

. , ..
1

7 (: ;) LOrgans-are to be keptzin storage'for'___ days before-
fixation.

_

'-

'

,
Autopsy performed by'________

. , ,_ _ _ _ _ ________

'
'

Pat i ent - name ______ _____ __________ _ _ __

-

_

,

,

'

Whole-body or ring badge number __ _ .___

Exposure
_ _______________

'

_ __ _,
.

4
~ Signed __ __ ___________ __,

Radiation Safety;0fficer" >

1'*
. Date -

. . . .

THIS REPORTiMUST,BE SAVED! .

.

~

f@itJio.1.8 6 M' '

-

t .

.
-
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. ,-W , j ~= ~ ~ INSTRUCTIONS FOR FAMILY ~OR-RELEASED PATIENT ,

'>
'

,, ,,

. .e . . . . . , - ..

- '

zName of Patient- '

Name of. Hospital Address ~______________.__Tel.No._ ___

'

. _ ____

Fce furtheriinformation contact. _ _ _ _ _ _ _ _ _ , . _ _ _ _ _ , , _ ____ _ ___ _._ _ _T e l . No .c
a

-PICrse-show-this form'to every physician: consulted concerning the patisnt
' ~

~

: unt'i l . ,__ _ (y ____ date).
________.

, .

. .

-

,
;

-

was treated'on ___________ 19__ __ ._,
9' - (Name ~.of pat isnt ) -

'with" 'millik:ures ' of _ in'the. form.of
'

g ____. ,_ _

'p . 17 -7 , . y
_ _ .. ,

- .

.;NO CPECIALERADIATION' SAFETY PRECAUTIONS ARE NECESSARY AFTER __________ __.
s ,= (date)

N _,L ~. . . . , _

'

, s

I '

' UNTILi THAT DATE: . ' ,

^
-

'

!-f
_

k iersons?cnder 45 years of-age should not remain ~ closer:thanLthe following-
9' " distances /from the, patient,-for the time' period'in'dicated:

. . ,

6 e

.a)_ . -_.to' < <__

(date). (date) !<

, JPermissible distance- -feet:or more, for _____ hours / week.' 1
, -(At other' times / remain-farther than 6 feet.) m

av..
i"'

. I
4 . -

. Note:
. .

. ,
-

s
, _During the above. times brief. periods of closer contact.'(for. '

& . ekample, whileishaking hands, or kissing.the patient)..are' -

'permissible.- '

, ..

kPECIAL$ PRECAUTIONS:-
'

4

a )" Spouse or therperson caring for patisnt: '________ ,_

'
~ -

-. :_ _ _ = - - _-- ___ _-__ _ .

>< -

,.,-

. _ _ _ . _ _ _ -
-

. ,

q ___ .-. -- _____ -,

b)f IChi1drenorpregnant' women~ '

,
- , ,

_ _ _ _ _ , , _ _ _ _ _ _ _ __ ,

,
4d

.. ____ _- -__ -- _ __ ___

. +

___ ___ . - - -___ __ - - - _ - - _- ---_ -- -

v .%
~

, c ) -. ~ Sleeping arrangements:
'

~

_ _ _ , , _ _ _ _ _ , _______ _ _ >
~

'
.

<'

;_ .

i

_____ ____ -_____._ __---- - - ---- _- - - - - - - _ - - __

s

' ~_ - - _ --

_ - - - - _____________ _______

..IF THE. PATIENT ~IS'TD BE HOSPITALIZED OR IF DEATH SHOULD' OCCUR, NOTIFY.THE
FOLLOSING< INDIVIDUAL (S) IMMEDIATELY_: _s

,

.
,

_____ _______ - _ _ _ _ - - --___
,

.

_
'"

-_ -_ -. _ _ - _ = _ _ _ _ _ _ _ _ - -
'

7 A COpvi OF. TH,.IS FORM SHOULD_ BE HEPT'-IN THE PATIENT' S RECORD...

.. , ,

sa'

h"
"[.

"
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Item #20: Therapeutic'Use of Sealed Sources

I. Cs-137 & I'r-192

A. We requent a waiver to 10 CFR 35.14 to rec.eive' Group VI sealed
sources from the Radiarium for treatment o n 1'y. No. sealed sources
will be permanently stored at our institution. The Radiarium is
located at 17525 Medical Center parkway, Independence, MO 64057.

- The Radiarium licenso has been amended to allow use of : Group VI
material at our facility.

,

B. Special precautions will be used while handling seale'd
sources. With the exception of permanent implants, all sealed
sources w i-l l . be handled using after-loading tech 7iques.
Appropriate forceps and handling techniques will be utilized to
take advantage of inverse -square law relationships. All
preparations of sources for transport to bedside, surgery or the

~

treatment room will be performed at-The.Radiarium.
,

C. TLD ring badges will be provided to all personnel handling-
sealed sources in order to monitor the radiation dose to their
extremities. Normally, only personnel associated with The
Radiarium will be handling the sources. Nursing personnel
assigned to the care of the brachytherapy patient will be provided
film badges, in. order to monitor whole body doce.

D. . Equipment and shielding are available for transportinn sources
pla'e of use. . Sources will be trans-from the storage site to the c

ferred from The Radiarium by Dr._ Richard _A._Mgeriggg or Drs Nagggt
Nakigga. Cs sources will be transported in a Heyman source car-
rier with the thickness of 2.3cm lead on all sides. Ir-192 ribbons
will be transported in the original shipping container.

E. Source accountability will be the responsibility primarily of
personnel' associated- with The Radiarium. However. once Dr.
Morrison has placed the' sources 'i n the hospitalized patient
(except for permanent implants), this institution assumes
temporary custody of the sources. The nurse in charge of caring

.

for the patient at the time the sources are implanted will receipt
'for those sources at that time. During this period of temporary
custody, this institution and its personnel have the
responsibility to secure against unauthorized removal of the
brachytherapy sources. At the conclusion of . treatment this
-hospital will require Dr. Morrison or his designee to document
that all temporary sources have been removed from the patient and
returned to The Radiarium.

F. A survey of the oat ient's room and sourrounding areas will be
conducted by.Dr. Morrison or his designee as soon as practicable
after sources are implanted. Exposure rate measurements will be

taken at the patient's bedside, 3 feet (or 1 . meter) from the
patient, 3 feet (or 1 meter) from the bed and at the entrance to

the . room. Dr. Morrison or his designee will then determine how
long a-person may remain at these positions and will post these
-times and the exposure rate at 3 feet (or 1 meter) from the
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patient on the pat ient's chart. At the conclusion of treatment, a
survey will be performed by Dr. Morrison or his designee.to ensure
that all sources have been removed from the patient, and that no
sources remain in the patient's room or any other area occupied by
the patient. A source count will be taken at this time, and all

,

p radiation signs will be removed and all film badges and TLD badges
; assigned to nurses will be collected.

G. All patients treated with brachytherapy nources will be placed
in a private room that has a toilet.

H. The pat ient's room will be properly posted or attended in
accordance with sections 20.203 or 20.204 of 10 CFR part 20.

I. Immediately after sources are implanted, the form " Nursing
Instructions for Patients Treated with Brachytherapy Sources" will-
be completed and attached to the pat ient's chart.

+ J. Radiation levels in unrestricted areas will be maintained less
than the limits specified in paragraphs 20.105 (b) (1) and (b) (2)

of 10 CFR part 20, i . e. , 2m Rems in any one hour or 100 mRems in
any 7 consecutive' days.

K. Instructions to nursos

1. Special restrictions may be noted on the precaution sheet
on the pat ient's chart. Nurses should read these instructions
before administering to the patient. The Radiation Safety
Officer should be contacted to answer any questions about the
care of these patients 'in regard to radiation safety
precautions.

''
2. . Nurses should spend only the minimum time necessary near a
patient for routine nursing care. Obtain and wear a film or
TLD badge or a pocket chamber as instructed by the' Radiation

i Safety Officer.
!

3. When a nurse is assigned to a therapy patient, a film or
TLD badge should be obtained immediately from the Radiation
Safety Officer or his designee. The badge shall be worn only
by the nurse to whom it is issued and shall not be exchanged

l among nurses.

4. Pregnant nurses should not be assigned to the personal
care of these pateints.

D. Never touen needles, capsules, or containers holding

brachytherapy sources. If a source becomes dislodged, use
long forceps and put it in the corner of the room or in the
shielded container provided; contact Radiation Therapy, the

Radiation Safety Officer, or the Nuclear Medicine Department
at once.

@NTIf0LNO. 7 8 6 7 4
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6. Bed bath given by the nurse should be omitted while the
sources are in place.

7. Perineal care is not given during gynecologic treatment;
the perineal pad may be changed when necessary unless orders
to the contrary have been written.

8. Surgical dressings and badges used to cover the area of
needle insertion may be changed only by. the attending
physician. or radiologist and MAY NOT BE DISCARDED until
directed by the radiologist. Dressings should be kept in a
banin until checked by the Radiation Safety Officer or his
designee.

Special orders will be written for oral hygiene for patients
with oral implants.

9. No special precautions are needed for sputum, urine,
vomitus, stools, dishes, instruments, or utensils unless
specifically ordered, but these items should'be saved for' a
check with a radiation survey meter to ensure that no sources
have been inadvertently displaced into them.

10. All bed linens must be checked with a radiation survey
meter before being removed from the pat ient's room to ensure
that'no dislodged sources are inadvertently removed.

11. These patients must stay in bed.unless orders to the
contrary are written. In any event, patients will remain in
their assigned rooms during the treatment period.

12. Visitors will be limited to those 18 years of. age or over
unless other instructions are noted on the precaution sheet on
the pat ient's chart.

13. Visitors should sit at least 3 feet (or 1 m) from the
patient and should remain no longer'than the time specified on
the form posted on the pat ient ' s door and on his chart.

14. No nurse, visitor, or attendant who is pregnant should be
permitted in the. room of a patient while brachytherapy sources
are implanted in the pat ient . Female visitors should be-asked
whether they are pregnanh.

15. Emergency Proceduren

(a) If an implanted source becomes loose or . separated
from the patient, or

(b) If the patient dies, or
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f(c) If the patient requires emergency surgery,
'

immediately call _______________________________________
-Telephone # (days) ______________________________________

(nights)
______________________________________

/ 16. At the conclusion of treatment, call the Rodiation Safety,

} Officer to (1) survey the pa t*i ont and room, -) count the
j radiation sources to be sure that all temporary implants have

been removed prior to discharging the patient, and (3) record
h a summary of the final survey results on the pat ient ' s chart.

If any prmanent implants are to remain in the pat ient, . the
Radiation Safety Officer will brief the patient on precautions
for minimizing radiation exposure to others after discharge
from the h os p :. t a l . .

L. The. radiation survey / wipe test procedures listed in our/ |
license application for Adolear Medicine sources will not be
followed for ths Grcup Vl sources. The physician transporting the
sources from the Radiarium to Liberty Memorial Hospital will have
with him a form which lists the number of seeds being delivered
and the activity of the sources. Upon arrival at the hospital, a
nursing -supervisor will sign the receipt form indicating that the
sources were. received. At the conclusion of the treatment, the
sources will be removed from the patient and placed in the lead
carrier. A nursing supervisor will sign the receipt / disposition
form to indicate that the sources nad been removed. After removal
of the sources from the patient, a radiation survey will be per-
formed in the' patient area to insure that all of the sources had
been removed. A copy of this form will be sent to Nuclear
Medicine.

.I I . Radiation safety precautions for therapeutic use of I-125 seeds

A. OEDUC01

1. personnel who prepare, insert or retrieve I-125 seeds
shall wear a finger or wrist type monitoring device to moni-

tor radiation exposure to the extremities.

2. To maintain accountability of the seeds, a source inven-
tory'should be performed at the following times:

a) when the seeds are removed from storage
b) before and after the seeds are loaded in the

applicator
c) before~and after survery

3. In transporting needs from storage /oreparation areas to
the place of use, adequate shielding must be employed to
insure compliance with 10 CFR 20.105 (b).

B- 10structigos tg dyrggs (for hospitalized patients)

u . _ . .- -
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1. Nurses will be given a. description' of the'' size and
appearance of the. coeds.

,

2. Handle. dislodged seeds with a spoon or forceps, never by
hand. ' Place the. dislodged- seeds in a shielded container
proviced by the Radiation Safety Officer.-

.

- 3. Surgical dressings and' bandages used to cover'the. area of
the insertion may be changed only by the. attending physician.
Dressings should be. kept in a basin until checked by the
-Radiation' Safety Officer or his designee.

4. All bed linen must be checked with a radiation survey
meter before'being removed from the pat ient's room to insure
. that;no dislodged sources are inadvertently-removed.

5. No special precaut ions a re needed for sputum, vomitus,
stools, dishes, instruments, or utensils unless specifically
ordered.

G. Urine should.be collected and-surveyed by.the Radiation
Safety ~ Officer or his designee to insure no seedr have been
. excreted.

7. The .Foley catheter should be surveyed by the Radiation
Safety Officer or his designee after removal from the patient
" to insure no seeds have become lodged in it.

8. Emergency Procedures

a) If a seed becomes loose or dislodged from the patient,
or

b) If the patient dies, or
c) If the patient requires emergency surgery, immediately

cal'1 _________________________________________

Telephone No. (Days)
________________________________

,.

Telephone No. ________________________________ Nights)(

'). When the patient is' discharged, call the Radiation Safety
dfficer and request a. radiation survey of the room.

.

.

2
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-SUPPORTING DOCUMENTATION FO'R 133-XENON USE
,

Liberty Memorial Hospital
Liberty, Missouri.

''

. cA.1 Quantities-to b6 Used

11.: Number of' patients to be studied: 5' studies per week
vi ' Dose per. patient: 10 millicuries

.2.. Possession limit: 100 millicuries-

4 ,

'B. ~Use-and Storage Area

1. Please'see attached ~ sketch of the Nuclear Medicine Department for
the air flow information.

'

2. 'There is a 100 CFM exhaust vent in' Scan Room #1. This room will be
used for the~ performance of xenon ventilation studies. There is no
supply ~ air in-this room.

' ~

The' Hot Lab'has two exhaust vents. One of these is a 50 CFM exhaust.
The other'is the' fume hood:which constantly pulls 150.CFM. During
Xe-133 exams-the-exhaust. fan on the hood is increased to 800 CFM by

~

activating an emergency. switch. . This. switch would be activated if-
am' accidental ~1oss of xenon should occur in the Nuclear Medicines

~

Department. -There- are no supply vents in the Hot Lab.'

~

The diagram of_ Nuclear Medicine indicates all of the supply and ex-
haust. vents.in the area. This is a' dedicated exhaust' system which
vents above the roof level offthe hospital. There are no air intake
vents in the vicinity of.the exhaust. There are no return. air grills
in the Nuclear Medicine Department.

'The xenon trap will be stored in room #3 when not being used. 1.This :
room has a 60 CFM exhaust vent. .There are no supply vents:in this
room.

During normal' operation, the exhaust above the roof lev'el is-605 CFM.
During ventilation studies this rate would increase to 1405oCFM.

3. -Air flow rates will be maintained as specified by semi-annual checks
,

performed by the hospital engineering department.
. .

C. ' Procedures for Routine Use

I . ;Xe-133'will'be purchased in unit dose vials. The Xe-133 will be in-I
troduced into the Radx-Ventil-Con system. .The patient breathes. air
.from the Ventil-Con. . Expired air is stored in the Ventil-Con until-

,
' the: exam is completed at which time ~the unit is capped and moved to the-

HotiLab. A flexible' tube is' connected to the Ventil-Con exhaust port
and the open end placed in the fume hood. The unit is set to exhaust
mode and the Xe-133 is exhausted from the unit.

O
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2 .~ The~ patient will have his nose clamped-during the procedure. . If the'
~

~

patient cannot have his_ nose' clamped,'a nose and mouth. mask will be
used.-. Prior.to moving the~Ventil-Con to the Hot Lab forfexhausting,'.
the' unit will'be capped to prevent leakage.

37 Prior to initiating a procedure. the fume hood high. speed fan will
_be turned'on..'The fan will remain ~on until'the'Xe-133 has been-ex--
hausted from the:Ventil-Con.

D.E Emergency Procedures,
b

In case'of accidental' release of Xenon-133 into the Nuclear Medicine area,'

proceed a's follows:'

-1.. Procure survey meter and' evacuate;the area. Insure that the access-

door.to the Nuclear Medicine. laboratory is closed. The low level--- ,

survey meter shall be~on hand and available as part of the equipment
'

.necessary while doing Xenon-133 procedures.-

2. . Wait 30 minutes, survey area. Room air must have returned to back-
~

ground levels before room amy be entered for routine work. This 30-
minute period is based on room volume and the amount of air being
supplied and exhausted by the normal ventilation system.

E. ' Air Concentiration of Xenon-133 in Restricted Areas
I

-

1.1 50-mci per week

2. '20%

3.a Imaging Area

a. Xe-133 will be used in the imaging area. This. area has an exhaust
rate of 100 CFM and no supply. Exhaust from this area is' tied into
the exhaust from the Hot Lab.:

b. For restricted areas, Section.20.103 of 10-CFR, Part 20, requires that:

I
*

A- -5y x F 11 x 10 uCi/ml

j ' c... Sample problem for restricted area:
,

3
-A = 10' mci 5 pt 10 uci 4x x = 5 x 10 uCi/ week

pt week mci

|- =(2) 20% loss (f)
Axf 4 9-V= - = 5 x 10 uci/wk x .2 = 1 x 10 ml/wk
1x10_3 uC1 1 x 10-3 uCi/ml

[ ml-

!
- '

Required ventilation' rate it. :

9[ 1 x 10 ml/wk x 1
- = 14.2 CFM
U^' 40 hrs /wk 1.76 x 10 CFM

!- ml/hr
| Ventilation rate as stated in 3.a a meets the requirements

: of Section 20.103 of 10 CFR, Part 20.

k,
_ _
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|3.b' Hot' Lab;

a. .Xe-133 will be exhausted;through the fume hood-located in-the Hot
'

' Lab. The~ total' exhaust from the Hot Lab is 850-CFM.

ib. -For restricted areas, Section 20.103 ofzl0 CFR, Part 20, requires
'that:

x Fft x'10 -5 uci/ml
' Sample problem:c. :

'

3f(1) ' A = -:10 mci .x' S pt/wk x 10 uci/ mci = 5 x 100 uCi/wk
pt.

(2) .20% loss
4'A~x f ,_'5 x 10 UCi/wk x ;2 9V= = 1 x 10 ml/wk=1 x 10-5.uci/ml 1 x 10 3 uCi/ml

(The required' ventilation rate is:
9~1 x-10 ml/wk 1 ,

,

-40 hrs /wk 1.76 x 10 CFM

.Ventilationratestatedin"bb#a. meets.the requirements
of Section-20.103 of 10'CFR;-Part'20.

F.J Xe-133 Disposal

Expired air containing Xe-133 will be stored in the- Radx-Ventil-Con unit
- until:the exam is completed. The unit is.then-capped and moved into the
Hot Lab.where:the Xe-133 is' exhausted through the fume hood. The Xe-133
.is-exhausted into an uncontrolled area (on top of the hospital) at the rate
of 1405 CFM. It is assumed that the entire 50 mci per week is lo'st to this

-uncontrolled area. .From Regulation Guide.10.8, Appendix M, the 1405cFe*f
exahust 1s a re:than acceptable _for keeping the Xe-133 concentration below
.3 x 10-7'uCi/ml in an uncontrolled area.

-,.
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