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NRC FORM 313M
U.S. NUCLE AR REGUL ATORY COMMISSION Aporoved by CMB'

m-sil 3150 0041APPLICATION FOR MAT ERIALS LICENSE - MEDICAL
10 CFR 35 e , y.,, g.33. ,3

|NSTRUCT|0NS - cornotere ste,.s t e roue 3 a this n -s inar,a waren er e root.< sten for rene.a o a ue.,sen r Usesuce>ements v eers
e, sere necessary. Item 26 on st be cometered on abt ecolitarone omt sped Motoon one coor Subnut erremos amt one coor et antaeu

sootecaten to ! Director, Offoco et Nuctest A4>terests $afaty and Satesse ts. U S %ctose MeWaterv Comm.ssion stan%ntrors, O C.+
s

X$$$. Uoon soprovelof this acohcoten, she acohesst e**tt recem a A4 sterna:s Lneese An NMC Atarenais L oconse as ouved on actord-
sace enth the reneralrequirements tantained in Tot:e 10. Code of fem!*r*J ReWorrons. Port 30. and t*e loconsee re subie< t to ht>* 10.
Code of feders! Marviatoons. Parts 99. M and JS *nd er fense lee rrev.sen e! Title !O. Co.fr e! f e<'ero Arevier ons Port 170 Ther
beense fee torerery shousd be storedin item 26 and the aporoor,ere ter encreeers

1.a. N AME AND MAILING ADD RE SS OF APP LIC ANT (,nsts turion, 1. tA STREET ADDRESS (ES) AT WHICH R ADIO ACTIVE M ATERI ALf,rm, c//nic, physician, etc) INC LUDE ZIP CODE WILL GE USE D (if d.!* rent from 1,41 INCLUDE ZIP CODE

Radiologists, Inc.

6724 TrOOst Suite #900 Same

Kansas City,110 64131

blb 333 - 8420TE LEPHONE NO.3 ARE A CODEl l

2. PERSON TO CONTACT REGAR0 LNG THIS APPLICATION 3. THIS IS AN APPLICATION FOtt: (Caree acorrieres'e # rem /
a O Ntw LICENSE

Roger W. Lambie,!!.D. tm O AME NOME N T TO LICE NSE NO.
c 00 acNEwat Or ucENs0 NO. 24-2004 7-01

TE LEPHONE No.: AstE A COOE ( l
'

4. INDIVIDUAL USE RS (Name sn#eiduals who w,IIuse or directly S.R A0lATION SAFETY OFFICER (RSO)INeme ofperson cr scerede
swoorvise use of radioactine morerial, Comptete Sueolements A and 8 os raer.on sa eererfre.r 1r er er run ime.,,rrua .,see. ro porte resu.n r

for eoch individus!J ree er ere none amt e ever.ence os on suppsement A y

See Item 8 On page 7
Roger U. Lambie, M.D.

6.a. RADIOACTIVE MATERIAL FOR MEDICAL USE
M A XIMUM M A lI K M A XIMUMITEMS POSSESSION ITEMS POSSESSIONR ADIOACTIVE M ATERIAL DESIRED LIMITS ADDITIONAL ITEMS: OE sint o givits

LiSTE O IN: x* (In resothcurses) ~x " (/n methcur.es1
-

to CFR 31.11 FOR IN VITRO STUDIES LODINE 131 AS lOOlOE FOR TREATMENT
};// OF HYPERTHYROtOISM g

10 CFR 35.100. SCHEDULE A GROUP l AS NEEDED PHOSPHORUS 32 AS SOLUOLE 'HOSPH ATEX FOR TRE ATMENT OF POLYCY IHEMI A
VER A.LEUKEMI A AND DONE METASTASES 'Ohs ,

L 10 CFR 35.100, SCHEDULE A, GROUP 11 AS NEEDEO
X PHOSPHORUS-32 AS COLLOID AL CHROMIC

PHOSPH ATE FOR INTR ACAVIT ARY TRE AT. N/A10 CFR 35.100, SCHEDULE A, GROUP lli MENT OF MALIGN ANT E FFUSIONS.

GOLO.190 AS COLLOf D F OR IN TRA.
CAvlT ARY TRE ATMENT OF M AllGN ANT N/A

10 CFR 35.100. SCHEDULE A, GR OUP IV AS NEEOCD E F F USIO N S.
_,

IODINE.131 AS lODICE FOR TRE ATMENT G10 CFR 35.100, SCHEDULE A, GROUP V AS NEEOCO OF THYROt0 CARCtNOMA N/A
XENON.133 AS CAS OR G As iN S AttNE FO R f3

10 CFR 35.100, SCHEDULE A, GROUP V1 BLOOD FLOW STUDIES AND PULVON ARY y 200al/sE FUNCTION STUDIE". 9
,*

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM G.a. treverso,,nes &o ro3me,usetter "

cahbrat On and refererste stands!dt are authoruled under$retoon 3$.14?d),10 Cfl1 Part 3S , and NCED NO F BE LIS TW
CHEMICAL MAxtMUM NUMBE R W

ELEMENT AND MASS NUMOER AND/Of1 OF MILLtCURIES DESCRt0E PURMSE OF USEPHYSICAL FORM OF E ACH FORM C' '
%

153-Gadoliniura Scaled SOurCq y50Qg 133 ' < 1 Bonc mineral analysis
N20 See l' age 33.

Y:
e- g LZ G 59 93 g (- su 50e02Ed

App'icant J' y 7 '
Nrk f10. b '

m7 _ ; .AT yB33 !

""*'? EAR % Ctep1 D W W )
N

.

8604040633 B60124
""

Typ ci fee _. REQ 3 LIC30
''

Date Chcck Rec'd g SW 24-200 W 1 N

UFeceived By -
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INFORMATION REQUIRED TOR ITEMS 7 THROUGH 23

For items 7 through 23 check the arnropriate box (es) and submit a detailm! description of a:1 the rn;urstof informatmn. Hein F+
t

cach item on a separate sheet. Identif y the item numba and the date of the annfica6on in the tu rr r e;ht carnc cf cich pg. If
you indicate that an appenda to the medical licensin] Cuide v.ill be foNov.ed, do not submit the pays. bat spcc4 the e es rs in
number and date of the ref erenced guide: Regulatory Guide 10.8 , R ev. D .n e -

* Note: All appendices re ferenced on this page ato based en g ulat.or; Guidc 10
Revision 1, and are attached to the application. Son appendises ha.. been r i i rs t 13

,

-adi fied to reduco the r~m 1, t o rv b o r.te n .

7. MEDtCAL ISOTOPES COMMITTEE (page 5) 15. GENER AL RULES FOR THE S AFE UCE OFR ADIOACTIVE MATERI AL /CAc-e Onc! (Pap 18)
% ,,mi AppendN G Ru!cs Fen .ed; c rX
- - - - - e,m -,nu- - u . m . .. . (See page 5) X

- -

Duties as in Appendix 0; or
_

X Equisa'ent n ut.:s A ttac %f
(Check One!

Equivalent Dutics Attached
1G. EMERGENCY PROCEDUR ES /ChecA C"c) ( p ,. y in)

8. TRAINING AND EXPERIENCE spage 7) x AmW"' H Procenes Muc,L or
.

,_c.,.., _ __ c . s, _
._m. .._r___.

.- -,m .._ m , -t.

m d. g ;,

(pen p.f f

y 7)

iSupplement A Attached for RSO. 17 An[ A CU% EY PROCL:?URLS /3d C" j

iVat;_J.l}
|9. INSTRUMENTATION / Check Oncl | ArrenJa 1 rme.:ures r m u.e.;. cr |(Pare 9) ,

|

Appendix C Form Attached; or Eq uivaf en t Preccares tt r+.r t

List by Name and Model Number 19. W ASTE DICPOS AL (Chr: C"! , ,, a v . .,1 )s.

10. CAllBR ATION OF INSTRUMENTS i
.- -

(p 9) g |Appc~mapermAttac%j,cc
,. . - ~ .mm ,c..-e -

,w- , s ,
..

a ,.

,g g,'- -- - (See pane
,,

9)(Check OrH ^6

TH E R AJE U TIC U';E OF R A OlOM A R Y AC L U TIC AL';
-

Equivalent Procedures AttachM; and 19. g
Appendix D Procedures Followed for Dese j

X Calibrator: or /> 'm K Prc cd.ges ro.: . ~!. o r.

Equivalent Procedures Attached Et;m.a'ent r,c , a.es Att3 f +t

11. FACILITIES AND EQUIPMENT 20. THER APEUTIC USE OF EE * LED SOURCES(Page l u, )
-

z Description and Diagram Attached
-.-

M.Detahi Information Atta+M. and
12. PERSONNEL TR AINING PROGR AM (pag )e ) Arpenix L Proce% ras FH s. e f , e r

(Ch:V O~e!
Description of Training Attached Er;uYatent Proceues Atta:he~f

13* PROCEDURES FOR ORDERING AND RECEIVING PROCEDU4ES AND FiiECAUll0N" F OR U% OF
( p z.g 16) n1 R ADIC ACTIVE G ASES r 1, > enon - 133) (Pa.m 22 )R ADIO ACTIVE M ATERI AL -

y Detailed Information Attached Detah! !nferrmt on AtwN!,

PROCEDURES FOR SAFELY CPENING PACKAGES
PiiOCEDUHEL AND Nf L.U rlONS F0H U;L OF

14 CONTAlfilNG RADIOACTIVE MATERIALS 22. R ADIofglyggTEni AL |N;ggg
_ _ , , .

.
,. _ _ _ _ ,

" " ^ ^ " ''( P a r,e 17) ;/A
_

Append.ix F Procedures FollowM;or NOMDUHES AND PH! GMJ ilDNS i OH UEF. OF
X y''

R ADID ACTIVE M ATEnl AL '.;PECIFIED IN ITEM 6 h

Equivafent Procedures Attached Detale j inf ormation Attr.hM (Par ll)
'

Pd R C F O R M 313 Y
-

(9 811 Pay 2
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24. PE HSONNE L MONITOHtNG DEVICES
TYPE

sUreUEntc>eas u,orcor.a re so.1 EXCH ANGE FHEOVENCY

"'"X R.S. Landauer, Jr & Company monthly
a.WHOLE
DODY EU

OTHt n 1Soredri

FILM

" ^
X R.S. Landauer, Jr & Company tonthly

OTHe n tScecayl

i

F ILM

C. WRIST TLD

OTHt n (Spec @l

d. OTHER (Sorch!

This institution is committed to the ALAlu Progran as set forth in Appendix 0
attached to this application beginning on Page 29,

3. FOH PRIVATE PHACTICE APPUCANTS ONLY
a HOSPI T A L AGHE EING TO ACCEP T P ATIEr4 TS CON T AtNirJG H ACIO ACTiv0 f.t A f f Ht At.

N AME OF HOSPIT AL h A T T A CH A C GP , N Tetf AGHC ('.*CN T LE f f r a
StGNE D UY 7tf E ttOff TA L AD*.t!NISTH ATOR |

M AIL 6NG ADOPE 5S _}

c. '.*.H EN DE GUE S Tih G TnE H APY PHCCf DUHFS,
A T TACH A COP Y C F H ADI A fiON S AF L T Y PH E C Atl-CITY GTATE ilP CODE TIC?d TO DE T A* LN AND LIST AV AIL Aut.E
R ADt A T10N DE Tic flCN It.5T nU','E N TS.

211. CE r'TIFICATE
(That itent enust be completed by apphc.nt)

- . . - . - - - - - . - - - - - -

The apphcant and say of t.ciar e.ecwt.ng th : cert f.cate on be ha t of th. eponc nt named n 6 tem t a ce t ' t m i t>us soonat o, .s e m uto inr

Conformity with Titte 10. Co*Je of Federat Hegw'atroat. Parto 33 ano 35, sad t*at en m'ennemn cont..ma e n em. .n w tm) an, iuer r r. ec s
; attached hereto,it true and terrect to tre belt of Our knov.fetfje and tchef.

i, APetvru t n o ri n tir v iNa cr rinA L /5W*/

a. LtCENSE FEE nLovinEn a'* / [.'
t

(See Sec tion 170 31.10 CFR I701*

to nan t r p,,,

Rodger NervLambnie, M.D.i. .

: its uCEN:;E FEE CATEGORY: p Q Ljent, Radiologists, Inc.
7C

e UAfL
. . - - . . - ..- - - -

m UCENSE FEE ENCLOSED: 5580.00 November 15, 1985
:
3 NRC FORM 313M t'3 81)
j PFr3
!

l
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PRIVACY ACT STATEMENT

Pursuant to 5 U S.C. 552a(c)(3), enacted into law by secten 3 of the Pmacy Act of 1974 (Puhtic Law 93 579), the fol:rwng
statement is furnished to individuals who supply inf oe mation to the Nudcar Regulatory Ccenm<svon on NRC Form 313*.'
This mformation es maintained in J system of records designated as NRC 3 and described at 40 Federal fle94ter 45334
(October 1,1975L

1. AUTHORITY Sections 81 and 16t(b) of the Atomic Energy Act of 1054, as amended (42 U S C. 2111 and 2201(b11

2 PRINCIPAL PURPOSE (S) The information is evatoated by the NRC staf f pursuant to the criteria set forth in 10 CF R
Parts 30-3G to determine whether the application meets the reclustements of the Atom,c Ener jy Act of 1954,as amended,
and the Commission's regulations, for the issuance of a radioachve rnaterial bcante or amendment thereof,

3. ROUTINE USES The information may t>e used: (a) to p ov de records to State health denartments for the,r inforrnation
and use, and (b) to provide information to Federal, StJte, and local health of f cais and other persons in the event of moi

dent or e=posure, for the.r information, investmation, and protect on of the pubhc he.Cth and sJ ety The informal!onf

may also be daciosed to appropriate Federal, State, and local agencies .in the event that the mformation indicates a
violation or potential violation of law and m the course of an admmaff ative or fudical penueding in addition, thrs en-
formation may be transferred to an appropriate Federa( State. or local agency to the estent retevant and m cessar v for
a NRC decision or to an appropriate Federal agency to the catent retevant and eccraary foe that agency's dec3ston about
you A copy of the bcense issued witt routinely tJe piaced in the NR C's Pubt;c Document floom,1717 H Street, N W ,
Washington, O C.

4. WHETHER OfSCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT O*J INDivtDUAL OF NOT PROVIDtNG
INFORMATION D.sclosure of the requested information is s n'untar y if the requestrit m'armation $s not furnist e>f,
however, the apphcation for rad oactive material bcenv. er amendmror the* eof, ut Nt he crecrued.-

5 SYSTEP.1 MANAGER (S) AND ADDRESS Director, O wen of r er Cs cre anit Wtm.a L'etv, Of f cc n' Nucicar Mateu

rial Safety and Safcquards, U S Nuctcar Regurator y Commimno .'ie nen. D C 205 %

PMC FOrtM 313M
VJ81f

Pay!4
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RADIATION SAFETY / MEDICAL ISOTOPES COMMITTEE !
!

The membership of this committee will consist of at least three members and will |include: 1

1. the radiation safety officer; I
!

2. the hospital administrator or other administrative official directly fresponsible to the hospital administrator in the hospital's internal j
chain of comand,

,
,

3. a physician specialist * from each department where radioactive materials I
,

are used; and

4 a representative of the hospital's nursing staff.

,

I
|

|

|
-

|

|
i

!,

!

*Sora departments, such as the nuclear phar acy, ray not be under the supervision
of a physician. In these cases, the supervisory paramedical professional will be

t
; member of the committee.

'

The names and qualifications of the cormittee rerbers will be dncumented in the }
committee's records , will be updated as necessary, and will be available fo r
inspection by the MC.

|
;

Item 7 |
'

Pago 5
.

t
. - _ - _
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APPENOlX B,

MEDICAL ISOTOPES COMMITTEC'

Responsibility keeping personnel) are proretty instructed as requaed
by } 19.l: of 10 CTR Part 19.

The committee is responsible for :
4 Review and approve all requests for use of radioactive

1. Ensuring that all individuals who work with or in the matenal withm the institution.,

t vicinity of radioactive material have sufficient training
and expenence to enable them to perform their duties 5. Prescribe special conditions that will be required dur-
safely and in accordance with NRC regulations and 'ng a proposed use of radioactive material such as

; the conditions of the Ucense. requirements for biomays, phywal esaminations of
; *

users, and special monitoring proccJures-'

:. Ensuring that a!! use of radioactive material is con-
ducted in a safe manner and h accordance with NRC 6. Review the enttre radiation safety program at least
regulations and the conditions of the license. annually to determine that a!! activities are being con-

ducted safely and in accordance with NRC regulations
Duties and the conditions of the beente. The review shall

include an esamination of all records. erorts from the
q The committee tha!!: radiation safety offi er, tesults of NRC msrection.i

wntren safety pracedures, and the adequacy of the
1. Be famdiar with all pertir'ent NRC regulations, the irshtut.on's manage ment control system

terms of the license,and information submitted m sup-*

port of the request for the hcense andits amendments ' Recominend remnha! action to correct any deficiencies
identtited m the saJation safety prorJam

2. Review the training and esperience of all individuals
f who use radioactive matertal (including physicians, A. Maintain written records of a:1 committee meetings,
I technologists, physicists, and pharmacats) and deter- actions, recommend.stions, and decisions,

j \. mine that their qualifications are sufficient to enable
them to perform their duties safely and in accordance ? Ensure that the byprodurt matert.s! hcense is amended,
with NRC regulations and the condariansof the1: cense. when necessary, pnor to any ct'anges in f auhtfes,

, equirment, policie s, procedures, and rerwnnel, as
; 1 | stablish a program to ensure that ailindividuals whose trecified in the license.

duties may require them to work in the vicinity ofi

radioactive material (f g., nursing, secunty, and house- Meeting Frequency
|

The rnedical isotopes coumettee shall meet as of*en as neces-

A rule se eseected en 19st that would thenge the anme.compnw Gn W M ss an nnu in f ad
, tson, and functions ter tful rummittet Calendar qdarter,
I

t

, .

(

i

:
1

i

! Iten 7 Cont'd
Page 6-

.. . .

. - - - - . . . - . ~ . _ - - , ,_v., ,.-, - 7
- -------.----.---,.2---- - e, y .w - , , . ,-,,% - - . - - - - -.,,.-.w-.ry-. >-
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NAME OF AUTHORIZED USER' P_REVIOUS AUTl:0RIZATIO:1 AUTHORIZATION i

|

Roger W. Lambic 24-20047-01 Groups 1,II ,n'* [-l$l
24-01239-01 133-Xenon, 153-Gadolinium

Edwin !!.1:crman 24-20047-01 Croupa I,11, W T-lil
24-01239-01 133-Xenon, 153-Gadolinium

!!ordecai Kopperman 24-20047-01 Groupo I,II,W T.lf/
24-01239-01 133-Xenon, 153-Gadolinium

Curtis S. liammerman Training; and experience Groups I,II,W 1-qi
enclosed. 133-Xenon, 153-Cadolinium

1,E
1-l3I fn haih,s, k r
ltyd.g;4Les ,,f,

Grads d.b]a w & W1. .

| ^ , /I - Y

.

'' *1f you wish to add additional names to the list, follow the instructions in
item 8 on page 4 of Regulatory f,uide 10.8.

'

.

Iten 8,

Paqc 7*

,

.
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APPE NDIX C

I N S T il tJ '.10 N T A T I O 'J
)
I

f. Sursey meters

a. *t anu fac tu rer's n a m e : Victoreen.

__ . __

Manu f actu rer's me.?el nu m b er ' 408
__ , _ . _ . _ _ _ _ _

Ember orint:ruments wai!d!e : one (1)
__ _ __ _ _ _ _ _ _ _

Enimum rance: O Iml?/hr to m R |S t

Af aumum tante 0 1000mR/5r en r, n h r

h. Manufacturer's name :
_ _ _ . . .

st a nut.cture r's m eae r n u m der
._ _ _ _ . _ _ _ _ _ _ _ _

Number of instraments ava:1t hie ^

%nimum rar ge m R|hr to _ _. " R:L t

..

Mau-um rame - m n . .~. r o i -

2 Dese ca:itrator

Manuf ae ruter's na me - _CaPintec
_ _ . _ _ _ _ _ _ _ _ _ _ . _ _

M.inufuturer's model nu m t er O'd ! ')
_ - . _ _ _ _ . _ . . _ . _ . _ . _ , . _ _ _ _ _ , _ .

Number cf inst u ments avaJam. "D" (I)

1 Instruments utei fnr 6stnnsti: prn ce f.2re t

M J t' 4 f.n ; ! .; r r ; t'

Tyre cf instramert W- M >,! ,

M.n:i c ane r.i (.. w r.21 1:le t r i c !. n'i ; - l i
Modula r Scin tilat ion C.c.e ra

l'u lrm ne s Xenon 9,; ten M. :1 e l'r od o t - 1 10 'mo

..

e f f , | ) 521 L $(I t!I al# 3 n ( Il 'l O Y I, 3 I O .} # bII )I, iE *f#I!

? e ,- '

e

'
I
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CAI.lDR ATION OF SURVEY INSTRUMEf4TS

Check appropriate items.

X l. Survey instruments will be cahbrated at least annually and following repair.

Y 2. Cahbration wdl be performed at two points un eadi scale used for radiation protection purposes,i.e., at least up,

! to i R/hr.
|

The two points will be approximately 1/3 and :/3 of full seate. A survey instrument risy be considered property
; calibrated when the instrument readings are within !!O percent of the calculated or known values for each point'

checked. Readings within 1:0 percent are conudered acceptable if a cabbration chart, graph. or response factor
| is prepared. attached to the instrument, and used to interpret readings to within + 10 percent. Also, when higher
;

sesles are not checked or cabbrated, an appropnate precautionary note wdl be posted on the estrument,1
!

! 3. Suncy instruments wd! be calibrated
I

X a. By the manufacturer

b, At the licensee's facdity

| (I) Cahbration source
| Radionuclide

,
t Manufacturer's name
| Model no.

Activity in milhcunes
or

Esposure rate at a specified distante
Accuracy
Traceshihty to pnmary standard

(2) The cabbration procedures in Section i of Appendit D will be used
or

f3) The step by step procedures, including radiatton safety procedures, are atthhed,

X c. By a consultant or outude fitm

j (1) Name Svnent laternational Cornoration

(M Location 1734 I:as t 63rd Street #214 Kanoas City. Mn 64110

i (3) Procedures and sources

X have been appro**d by NRC and are on (de in L.itente No 24-16617-nlMD

have been approved by an Arreement State.a copy of the Agreement State hcenw. the
procedures, and a description of the morces are attathed. and the consiiliant's report wdl-

contain the infOrr'IstioPI On
..

the .itinhed "Certifiiate of instrument rahtcratmn "
the contultanti terorf mc lotm as attabed-

are deNrihed an the attat hment, anit the contultant's report wdla ontain theinformatinn on

the strathed " Certificate of instrums nt C hht.itmn "
the s ontultant's reporting form as attacheit

*tpm 10
*

Page 9
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CAllDR ATIOff OF DOSE CAllDRATOR

A. Sources Used for Lineanty Test

(Check as appropriate)

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

or
If generators are not in use, a source of Tc-99m withy

Other'Ispecify),activi ty equival ent to tha, raaxirum activity assayed to
clinical situations will be used.

.

B. Sources Used for Instrument Accuracy and Constancy Tests

'

Suces:crt
RadionueliJe Activity (mCd Ac tivit y ( mCd Accuracy

Co $7 J.5 One nillicurie or nere within + 5%
100 micrecuries or rare ,,ithin i 55g,,,3 3 g , ,g,

100 microcuries or rare within 15%Cs.13 7
-

o i.o.:

Ra 2 6 1. II/A N/A

II/h 18 / 5 'l/ h

C. X
The procedures desented in Section of Appendis D will be used for dhhotion of the dme cabbrator

*

or

.. . F.quivalent prncedures are altas hett.

'rnt legensees who att not authorised for Mu+99/It.99m gentesfort. scimf y must be e quee n!,nt to gg, highegt ecleesty used.

..

.

Iten 10 Cont'd
N g,, 10

*

... ... .
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APPENOlX D (Continued)
Q.

Section 2

METilODS FOR Call!!R ATION Or DOSE C Altlin ATOR*

All radiopharmaceuticals must be assayed for activity to 3. Calculate net actinty of each tource subtractirg
an accuracy of 10 percent. The most common instrument for out background level ,

accomplishing this is an ionisation type dose cabbrator. The |
Instrument must be checked for accurate ogration at the time
of installation and periodically thereaf ter. * 4. For each source, plot net actiuty nersus the day

of the year on semi!cg gra; b paper
A. Test for the following:

$. Log the hsck round levels.t

I. Instrument constancy (daily)

2. Inc ~ne t accuracy (at installation and annua!!y 6. Indicate the predhted actmty ef each tiource
there 'ter) based on da > ca!culations and the ,e $ percent |

hmits on the graph. |

* * 3. Instrument linearity (at installation and qu arterly
thereatter)

7 Repeat the procedure used for the Os-137 source
4 Geometrical variation (at insta!!ation) for all the commonly used radionachde settings.

1

I

B. After repair or adjustment of the dose calibrator, repeat 8. Variations greater than !5 percent from the pre-
a!! the approprute tests listed above (dependent upon dicted activity indicate the need for instrument
the nature of the repairs). repair or adjustment.

C, Te t for Instrument Constancy 9. Investigate higher than i ormal t'ack ground levels
to determine their otirin and to chminate them

/nstrument contrJ' fey means that there is reproduci- if possit le by decontamination, relocation, etc.
bihty, within a stated acceptable degree of precision,
in measuring a constant activity over tirne. Assay at
least ons; relatively long lived reference 5%rce such as D, inspect the instrument nn a quarterly basis to ascertain
Cs-137 Co 57 '' or lla 226'' using a reproduciue that the measurement chamt er liner is in rlue and
geometry before each day's use of the instrument. that instrument tero a pramrly set bec manuf acturer s
Preferably, at least two reference sources (for ex ample, m st ruc tions)
3 5 mci of Co 57 and 100 200 pCi of Cs 137 or 12 |

mg 114 226 (with appropriate decay corrections) will
be alternated each day of use to test the instrument's *W Test of instrument Linearity
performance over a range of photon enerpes and
source activities. The hnearity of a dme caitt'rator should be ascertained

over the entire rang of actmties employed. This fest
i

1. Assay each reference source using the appropriate wdiuse a vialof Tcmm whose actmty is equivalent to
|

Instrument setting 6.e., Cs 137 setting for CS 137) the maximum anticipate >! actmty to t'e amye.1(cr, |

the first clution from a new generator).
2. Measure background level at same instrument sel-

tinir, or check that automatic background sub- 1. Anay the Tc 'Wm 6iilin the dose calit rator, and
traction is operating properly when blanas are mt-ten t bad rmind Is* vel to ol tain net actmty
inserted in the calibrator. in milhuries

i

See AN$t N41. 3 ). 1 Repeal sW l H hme inunah d A 21, M ad |ieni,ati.,n cham se,,3 414.,*Taleration,and (fiss.e or (Mie,Canbestorte, se .. a t . n aam. .l 1,,- 4 ,, e , - , n .i s n ou ,, r i e , , s. m g ,.ii .,m, y
National St andardt instelu te, int.,14 30 tiro.J o y, b e w Y os h, NM .
in014).i

4, (Mnr the M fumt .h ttvis y ud.Mureraent .ts a start-
'Cn.s? and Re 124 a,e nnt s.stueet 19 NHC luentmt. the testmine

,

e * httte speary thould he transolled to dettemme its recifements roe mg point, r ais obte the preda ted as tmtir s at U. l
3 !

pottelteng thit fnglertal 4 g g,gg g.+ *

i

|

| |
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,tany Tinte* /hr/ Correction firetor as in step t. (Irottow rom! sadialmn ufsty pr.o.
tices to asont contammatmn and to minunae

0 31.633 radation es pmure )
6 15.853

24 1.995 1 Select one volume as a standard (such as the
30 1 volume of reference standard used in pcrf orming
48 0.126 the rest for instrument accuracy), and calculate

the ratio of measured at.tnitics for each volume
hample * If the net activity u.easured at 30 hours to the reference volume activity. This represents
was 15.625 mci, the calculated activities for r> and Ihe sotume correctmn factor (CF).
48 hours would be,15.6 25 mci x 15.853 = 247,7
mci and 15.6 2 5 mci s 0.126 = 1.97 mci, respec- Damisle: If actnities of 2.04, 2.02. and 2.00 mri
tively. are measured for 4. H and 10 mi volumes and

10 miis the reference volume sePcted
4. On log tog coordinate paper, plot the measured

net activity (for each time interval) sersus the 2.00
4 ml u nu-calculated actisity (for the same time interval). = g = OM

5. The activities plotted should be within 1$ percent
of the calculated activity if :be instrument is 4 Plot the correction factors against the volume on
linear and functioning propery. Errors greater linear graph paper. Use t!us graph to se!ctt the
than 15 percent indicate the need for terair or proper volume correctm f actors fe reutine
adjustment of the instrument. assay of that radmnuchde.

6. lfinstrument linearity cannot be ectrected it will 5. The true activity of a sampfe is caleuiated as
be necessary in routine assays to ute either(a)an follow s :
aliquot of the e uate that can be accuratety mea.
suted or (b) the graph constructed h step 4 to True Actnity = Menure ! Activity s
relate measured activities to calculated actaitits Corret tan l'x tor

F. Test for Geometrical Variation where the correctmn f actor used n for the same
votame and gm trual ennfguration as the

There may be sign 6ficant geometricalvariationin activi- umrle me.isured g
ty rneasured as a function of sample volume or configu-
ration, depe nding on the volume and sue of the ionira- en Sm'arly, the same actoity of Co Si m a syringe
tion chamber used in the dose cahbrator. The catent may be compare t with that of 10 miin a 30 cc
of geometrical variation should be ascertamed for va!, and a correction factor may t e CA.'fu!Jted
commonly used radionuclides and appropriate correc-
tion factors computed if variations are significant, i e., 7 It should t,e notcd th at ibf ferences of '00 rercent
greater than 12 percent. (Even though correction fau in do e cahtrater readmrs between gb<> and

tors may be provided by the manufacturer, the accu- pletic syrmges have been observed for Iner-
racy of these should be checked.)When availatic from energy radionuchdes such as 1125, which should
the manufacturer, certified data on geometrical varia- t;e assayed in a dose cal,brator on!y if the reha-
tions may be used in lieu of these measurements. bihty of such ar, astay can te estatlided. Glast

tubes and t)rns may atm vary enough in thick-
To measure variation with volume of liquid, a .Mec nets to cause ormficant errors m awaying 1125
vial containing 2 mci of Co 57 of other appropriate llence, adequate torrettmn in fors rnust be
radionuclide in a volume of I ml wdl be used. e s t 4 H nh e d.

l. Assay vial at the appropriate instrument setting, An af ternatne t" rios uhng sy r nr.e tabbratam
and subtract bckground level to obtain nel factors o to senply amy (be stock sul before
activity. am! af ter filbrg the t)rmr,e Ti c ac tnity in the

s)Tiry is then the differrme m the two rcLhnts
2. Increase the vo!ume of liquid in the vialin steps (with a sohime correction if ormficanti

to 2,4, R,10,20, and 25 mi by adding the arpr+
priate amount of water or saline, After cash mitdr G I est for Inst rutne nt A u ur.n y
tion, gently shake vial to mia contents and assay

CFeck the securacy of tbc dose cabbrator for several
radi,nahdet traludmc ft 117 t o ' 7 and 11.01 4

*
Assay ilmes shnutd be enesorei m whnte hours sad entre <non HWg approprote referme Cambrds whow att|Wl4*s

fattnis ohnuld be used to the third dttimal plate as inalRaled, t he {i399 pgq q g3h(73ggj [y ggpariggng a g[h gt,gn j,gnj
rnnte recent half hfe of T'D = 642 bours bas bern med m uetWt g/
these correconn fatinri. vmrm that im c Im aml by NIK. mihu mtN

Iton 10
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The activity leecls of the reference sources used shou!d 4 Rercat the aboce steps for other commenly used
approximate those !ctels normally encountered in cha- radionuchdes for w hich adol a,;te referent e star.J-
ical use (e.g., Co-57, 3 5 mdlicuries) giving adequate ards are avadable% attention to source confguration. Identify in pur
application the three sources that you wdl use. State 5. Keep a for, c f these t ihbration checks
nuclide, activity, and eahbration accuracy. The lower-
enctgy reference standards (Tc 99m, Xe-133,1125) 6. Cah bra tion c hecks t:,at da not agree within
must be in vials with the same thickness of glass as the 1$ percent indcate that the instrument should
actual samples to be measured for best accuracy. be repaired or aJJusted. If this is net possit.!e, a

cabbration f actor should be ca cuf ated for use
daring routine assays of ra tionuchdes

I. Assay the reference standard in the dose cabbra-
tot at the appropriate setting, and subtract the 7 At the same time the instru ment is tseing mitially
background level to obtain the net activity. caht rated at the hecrace's fac d ty with t he ref er-

w ence standards. P ace a long hved source in thel

ca!;brator, set the instrument, in turn, at the vari-
2. Repeat ster I for a totalof 3 deterrninstions, anJ ous radi.v.uchde settinn useJ (Cs-13 7 i-131,

average resultt Tc Mm,1 12 5, etc.), and rec rd the readtr.;s
These values may late N used to check instru.
ment cahbration at ea;h settmg (af tercorrecting

3. The average activity determ:ned in step 2 sSeu!.! fer d-: cay of the lon; hveJ sour <c) without re.
apee with the certified activity of the reference qu:rma rmire referen;e standards Keep a log of
source with.n + 5 percent af ter decay corrections. tMe inital an.f v+-e ment rea hert

Actual '. Variation ' sill be calcul at a ! an! ti e !cr! ratber thm plottir
la y', r a f 1,

d As an optien, we roge : pithorizatim rerfor in tt, li: .irity
*

s

with the Calicheck supplie<! b- Calcorp, : nc C1 e l md , (hio.
''

,

.,.

o m
Li !!
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F ACI LI FIES L_E]Ulf bl.NT

The following items are provided f or handlind radioactic-
natcrial and will be used appropriately:

a. disposable gloves

b. syringe shields

c. lead vial shields

d. tongs and forceps

c. 2" x 4: lead bricks

f. vork bench area with absorbent paper

g. 1," L block lead shield

The area designated flAliDI;1tiG APEA vill be used for receipt, storage
(including unste), preparation and neasurenent of radioact ive rt1te r i al .
Radioactive vaste will be stored in the lead brick storage area in labeled

containers. The E!! TIRE AREA vill be locked when nuclear r,edicine pe rs onne l

are of f duty and vill be made available only to those people authorin d by
flucicar tiedicine. All radiopharmaceutica ls are stored in theit shipping
containers or in the two-inch thick lead storap,e area in the li A*iDI,IliG ARE A.

.

Iteu !!
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PERSONNEL TRAINI!C PROGRAM'

NUCLEAR HEDICINE TECilNOLOGIST.

These individuals will be registered or registry eligible technologists by their
respective registry group at this time, ARPT or ASCP.

IIOUSEKEEPING, NUCLEAR MEDICINE TECllNOLOGIST, and SECURITY PERSONNEL

These individuals will be required to attend Icctures 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 this material will be two hours in
duration. The training program will be of suf ficient scope to insure that all
perscanel will receive proper instruction in the items specified in Section 19:12
of 10 CFR, Part 19 and will include:

A. Areas where radioactive miterial 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.
11 . Appropriate response to emergencies and unsafe conditions

1. Their right to be informed of their radiation exposure and bio-assay
results

Lectures will be given by the !!uclear Medicine Technologist, the radiation safety
officer or a consulting physicist. Parts 19 and 20 of 10 CFR Regulatory Culde
10.8, Rev. , Dated t/70, "A Guide for Preparation of Applicatiens for Medical
Programs" will be used as source material for these Icetures.

.

Item 12
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i APPENDIX E
|

PF.OCEDURES FOR ORDERING AND ACCEPTING DELIVERY
OF RADIOACTIVE MATERIAL

1. The Supervisory Nuclear Medicine Technologist wdl (I) A written enluest* wol be obtaunt from the
place all orders for radioactive matenals and will ensure raysician who wdi perform the procedure.
that the requested materials and quantities are auth-
orized by the license and that possession limits are rtot (2) l'ersons ordering the rtaterials wdl refer-
e x ceeded. ence the physnian's written request when

placing the order. The rhyuctan's request
wdl indicate isotore, compound activity

2. A system for ordenns and receiving radioactive mate- level, etc.
rials *di be established and maintained. The system
will consist minimally of the followtng. (3) The rhysician's wTitten request wi!! be ref-

| ermced when receiving.orening.or stonng
i the radioactive material.
| a. Ordenng of routinely used materials
'

c. It is etsential that wrtiten records * Le maintar' icd
for all ordering and receipt procedures.

(1) Written records that identify the isotope.
compound. activity levels, and suppher, 3. During rettral w orking t ,urs. carrters w dt be instructed
etc., wdl be used. to deliver radioactne packnes directly to the Nuc!sar

Medicine Depart!rfent.

(2) The wntten records will be referencol w hen 4 During off-duty hours, security personnel or other
crenmg or storing radioactive shipment. designated indniduals will accept delnery of radioac-

tave packages in accordance with the procedures out-
hned in the sampfe rnemorandum below,

*
-b. Ordersng of specially used materials (e t.. thera. la sh, s.e neo,,

. c c, o c n . . .., n r e re,e. ,, ,, i . . $ . , * , e n , e n .,a ,.,,, r e n.,.,.o . . a d
. ~ , , .~. e f . e a , - >i . , r, . . 4 is. ,

193794 fitOf f et af t a d m mig,r glaun,

s Astri.E ** M r.slon ANDust
MEMORANDUM FOR: Security Personnel

FROM: Hospital Administrator
SUBJECT: RECEIPT OF PACKAGES CO'lTAINING RADICACTI','E MATERIAL

Any packages containing radioactive material that arrive between 4:30 p.m. and 7 a.n.
| or on Sundtvs shall be signed for by the Security Guard on duty and taken 1: mediately
! to the Nuclear Medicine Department. Unlock the door place the package on top of thee

counter irrediately to the right of the door, and relock the door.
If the package is wet or appears to be damged irrediatel f contact the Radiation|

i Sa fety Of ficer. Ask the carrier to re' lin until i t can be aterm ned tha t neither he
! nor the ddlivery vehicle is contaninated.
l ..

| **RA0!ATION SAFETY OFFICER
! **0FFICE pHONF

-

_ _ _ ___..__ _ _ _

**HOME PHONE
r

---
-

!

* son the actual memo that is used, thi<; informtion will be filled in and updated a,
.

;

necessary.

Iten 13
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APPENDIX F

PROCEDURES FOR SAFELY OPENING PACP.*1ES
CONTAINING R ADIOACTIVE MATERf AL

1. Speciai requirements will be fo!! owed for packages con- (2) Open inner rackage and verify that con.
taining quantittes of radioactive material in excess of tents agree with those on pJeking thp.
the Type A quantity limits as specified in paragraph Compare requisition.' racking shp, and
ll20$(a)(I) and (c)(3) of IOCFR part :0 (more than lat.et on bottle.

20 Ci for Mo W and Tc Wm). They wdl be monitered
| for surface contamination and externalradiation levels (3) Ched integrity of final source container

within 3 hours af ter receipt if received dunns working (i.e , inspect for breakage of seals or vials.
hours or within 18 hourt if received after workinp loss of liquid, and discoloration of pack-
hours, in accordance with the requirements of para- aging matenst).
graphs %1:'0$(a) through (c). All shipments of liquids
gretter than exernpt quantities wdl be tested for leak- (4) Check also that shipment does not exceed
age. The NRCRegional Office will be notified in accord- possession hmits,
ance with the regulations if removable contaminat:en

2exceeds 0.01 yCi/100 cm or if external radiation
levels exceed 200mfVhr at the package rurface or f. Wipe external Surface of final
10 mR/hr at 3 feet (er l m). source container shield and re.

I-ove wipe to low background2. For all packages, the follo ming additional procedures area. Check wipes with a thin-for opening packages will be carriefbut ;
end-window G-M survey meter,

a. Put on gloves to prevent hand cantamination. and take precaution against the
g,. cad o f contamination as

b. Visually inspect package for any sign of damage *

(e g., wetness, crushed). If damage is noted, step g. Monitor the packing rnaterial and pack.iges for
procedure and notify Radiation Safety Officer. contamination before discarding.

e. Measure esposure rate at 3 feet (or ! m) from
(|) If contaminated. treat as radioactive waste.'

package surface and record, if >10 rnR/hr. stop
procedure and notify Radiation Safety Officer (2) If not contarmnated. obblerare radiation

labels t efore discarding in regular trash.
d. Measure surface esposure rate and record. If

>%D mR/hr, stop procedure and rntify 14fiation
Safety Officer. 3 Wntun remros of the results of theding each tuchase,

uung "RJaoactive Shirenent Heceipt Pecord"bre nest
e. Open the package with the following precau- race) nt a form containing the same information.

tionary steps.

(!) Open the outer package (followinc manu.
; fac turer's directions, if supplied) and ' , g , g ,, ,, w ,,,, y,g m ,, ,,,,,,,,,, g m ,g ,, , y mp,,,,
i remove packing thp. winir%sa m eanneaet e r

>

.

i e
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APPENDIX G

GENERAL RULES FOR SAFE USE OF RADIOACTIVE MATEntAL

1. Wear laboratory coats or other protective clothing at 4ty vs. the order written by the physician who wd!
all times in areas where radioacttve materials are used. perform the procedure.

2. Wear disposable gloves at all times while handung 7 Wear personnel monitoring devites(film haJge or T LI))
radioactive materials. at all times white in areas where radioactive materials

are used or stored. These devices should be worn at
3. Monitor hands and clothing for contamination after chest or waist level. Personnet monitoring devices when

each procedure or before leaving the area. not being worn to monitcr ouupational exposuret

should be stored in a designaled low background area.
4. Always use syringe shields for routine preparation of

patient doses and administration to patients.encept in s. Wear Ttl) ringer baages during elution of,enerain, and
circumstances such as pediatric cases when their use preparation, suay, and injection of radiopharmneurs.
would compromise the patient's ac!!-being. In these cals.
esceptional cases, use other protective methods such
as remote delivery of the dose (e g., through use of a 9. Disane of radioactive witte only m streisily &signated
butterfly valve). .ind f rvperly sh:r!&d re;cptacles.

5. a. Do not eat, drink, smoke, or apply cosmetics in any 10. Never pipette by mouth.
atea where radioactive material is stored or used. ,

11. Survey generarnr. kit preturation. and injection areas
b. Do not store food, dnnk, or personal effects with for contarmnat.on after each procedure or .: the end

radioactive material. of the day. Desonraminate if necessary.

6. a. Assay each patient dose in the dose calibrator prior 12. Confine radioactive solutions in covered containers
to admirustration. Do not use any doses that differ plainly identified and lat'eled with name of compound,
from the prescribed dow by rnore than 10 percent, radiunnc! de, date, a c tiv it y, and rad;arion , eve t ;f

applicat:le.

b. For therapeutic doses, also check the tutient's name, ! 3. Always transrort radioactive materist in shiel.ieit

the radionuclide, the chemical form, and the activ+ containers

t

.
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APPENDIX H

EMCRGENCY PROCEDURES

Minor Spi!!s 3. SHIELD Tif E SOURCE; If possible, the spill should
be shielded but only if it can be done without further

1. NOTIFY: Notify persons in the area that a spill has contamination or without sign 6cantly increasing

occu rre d, your radiation es posure.

2. PREVENT Tile SPRE A D: Cover the spill with absorb- 4 CLOSE TiiE ROOM: Leave the room and lock the
ent paper. doort s) to prevent entry.

3. CLEAN UP: Use dismsable stoves and remote handling 5. CALL FOR llELP; Notify the Raciation Safety Offi-
tongs. Carefully fold the absorbent paper and pad. in- cet immediately,
sert into a plastic tag and dispose of in the radscactive
waste container. Also insert into the plastic bag a!! other 6 PERSONNEL DECONTAMIN ATION: Contaminated
contaminated materials such as disposable g! oves clothing should be renwved and stored for further evalu-

atton by the Radiation Safety Officer. If the spillis on
4 SURVEY: With a low range, thin. window G4l survey the skin, nush thoroughly and then wash with mihl

meter, check the area around the spill, hands and soap and lukewarrn water.
clothing for contamination.

*RADf ATION S AFETY OFFICER:
$. REPORT. Report inctdent to the Radiation Safety * OFFICE PflONE:

O ffice r. *llOME PilONf;

Maior Spills * ALTERNATE N AMLS AND TFLEPilONE MJMDERS
DESIGNA TED BY H ADI ATION S AFETY OFFICE H ;

1. . CLEAR Ti!E AREA: Notify all persons not involved
in the spill to vacate the room. -~

2. PREVENT Tile SPRE AD: Cover the spill with absorb-
ent pads but do not attempt to clean it up. Confine
the movement of all personnel potentially contams.
nJted to preYent the spread.

'On the actual copy that 15 posted in the nuclear medicine department, this informatial
will be filled in and updated as necessary.

..

Item 16
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APPENDIX l

AREA SURVEY PROCEDURES

1. All clution, preparation, and injection areas will be 5. A permanent record wi!! de kept of all survey results,
surveyed daily with an appropriately low range survey includmg negative results. The record wdl include -
meter and decontamulated if necessary '

Location, date, and identifscation of equipmetila.
2. Laboratory areas where only small quantitics of radio- used. including the senal r. umber and pertinent

active material are used (less than %I) yCi) wHl be counting efficienues.
surveyed monthly,

b. Name of person conducting the survey.
3. Waste storage areas and all other laboratory areas will

be surveyed weekly, c. Drawing of area surseyed, identifying relevant
features such as active sintage areas active waste

4 The weekly and monthly surveys w111 consist of: areas.etc.

d. Measured exposure rates. keyed tolocation on the
A measurement of radiation leve!s with a survey drawUig (point out rates that require corrective4.

meter sufficiently sensitive to detect 0.1 mR/hr. actiont

b. A series of wipe tests to measure contamination e. Detected contamination levels, keyed to loca-
levels. The method for performing wipe tests wdl tiens on drawing.
be sufficiently sensitive to detect 200 dem per

2100 cm for the contaminant involycd. Wipes of f. Corrective a: tion taken in the case of contamina-
elution and preparation areas or other "high tion or escessac esposure rates, reduced cnn-
background" areas will be removed to a low back- t..nination levels or en resure rates after cortee-ground area for rneasurement. tive action, and any appropriate comments.

e'[t ne's o'f the per)or the sur er', an 6. Area wdl be c! car eilif the contaminationleveletceedsdate. He evi
2survey resens =en he recorded. 200 dpm/100 cm

.
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APPENDtX J

WASTE DISPOSAL

Note : In view of the recent problems with shallow-tar'd burial sites used by commerei.nl w.ists disroul
firms. NRC is encouragmg its licensees to reduce the vohime of wastes sent in the< f acih t ic s.
ImportJn! steps in volume reduction are to segregate rad 0Jctive from nonradioactive waste, to
hold short lived radioactive waste for decay in storage, and ta refeste scrtain matenals in the
sanitary sewer irt accordance with } 20.303 of 10 CPR Part 20.

1. Liquid waste will be disposed of fcheck as apprcrnate) II/A Disposed of by commercial waste disposal serv-
ice (see aho !!em 4 below)

Y . In the sJnitary sewer system in accordance with
{ 20.303 of 10 CFR Part 20.

"/",
,,

Other (srecif y)
-Or-

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

' " ' ' '"d * ' ' ' ' " ' " ''' '' ''' '' ' * " "'''#'
X See #3other (speciry):

X field for decay * until rad:Jtion levels, as mes*

sured in a fo* back;;rcund area with a !cw lesel
tirs ey ns:ter and wit h all shiciding remos ed. have

2. Mo-W/Tc-Wm generators will Fe(check as appropriate n reached badground tesets. All radution labels
will be removed or obhterated. an.1 the waste

Returned to the manufacturer for disposal. wt|1 he disposed of in ncrma! trasi

-Or-
_., Held for decay * until radiation Icvels, as mea- IUA Disposed of by commercal waste disposal serv.

.Aared in a low background area with a low-level ice (see .also item 4 t elow I
survey rneter and with a!! shielding removed. hav e . .

'reachrd background levels. A|1 radiation labels Other (srecify ):
will be removed or obliterated, and the generators
will be disposed of as ncrmal trae * *

4 The commercial waste dnposal seruce ur.ed wi!! be.

De sure that waste senrage srees were descreed in !!ern 18 and
that they are surveyed periodically (| tern 87). fj[4

..
These generators may contain fonc hwed radionntopic contami. (Namel (C:!y. State)

nanu. Therefore, the generaint columns mit be segregated en that
they may tie monitored serstately to ensure decay to bac k ground ,

leveis pnor to disposal. NRC/Areement State licerte No ,]j[n

.

.
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Procedures and Precautions for use of 133-Xenon

1. Quantities to be used

a. 5 Studies per. week

b. 10 mci per patient

c. possession limit of 250 mci

2. Use and storage area

a. Picase see the attached diagram of the Nuclear Radiology area. Sources
will be stored until use in their shipping containers in the 2" thick lead
storage area. The 133-Xenon system will be stored adjacent to the Isotere
llandling area when not being used. The nearest unrestricted area is 21
fee t away.

b. Venti 11ation information

This lab is located on tire top floor of a 9 story building. Two vents
supply 650 CFM of air to this room. An exhaust systen has been installed
directly from the ceiling to the roof of the building and is exclusive
for thi s room. The rate of exhaust is 700 CFl!. There are no return
vents in this room and the walls of the room extend above the ceiling to
the poured concrete roof. Therefore: Supp ly : 650 CFl!

Exhaust: 700 CF!!
% air recirculated: 0

The nearest window is approximately 60 feet from the exhaust vent and there are
no air intake vents in the area of the exhaust vent,

y c. This room will be under negative pressure relative to the corridor. To

T insure that all airflme rates s ill be maintained, periodic preventive
maintenance checks will be performed by the building engineering departnent.

$ hub [4 JAAb fuw>
3. Procedures for routine use

a. See the attached brochure for routine use.

b. See the attached brochure for description of the equipment to be used,

c. The patient will breath through a f ace mask. For patients that cannot
be fitted with a f ace mask, a nose cimap will be used to prevent exhaling
into the room.

.

4. Emergency procedures: In case of accidental release of 133-Xenon into the
Nuclear Radiology area proceed as follows:

a. Procure the survey meter, evacuate the area, and insure that the door to
the area is closed (the low level survey neter shall be on hand and avail-
able as part of the equipment necessary while performing 133-Xe prodecures . )

Item 21
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b. Wait thirty (30) minutes and survey the area, the room area must have
returned to background Icvels before work may be resumed. This 30
minute period is based on the room volume and the amount of air being
exchanged and exhausted by the normal venti 11ation system.

5. Air concentration of 133-Xe

a. Restricted area

1. A = 10 mci x 5 pt = 50 mci /wk

pt wk

2. f = 20%

3. Venti 11ation Rate: 650 CF;I Supply
700 CFl! Exhaust

4 Sample Problem

V = 50 X 103up X 0.2 = 1 X 109"dmci
wk mCt wk
1 X 10) uCi -

ml

The required venti 11ation rate is:
9 14.2 CF111 X 10 ml 1 CFl! =

3
40 M 1.7 X 10 ml/hr

wk
The venti 11ation rate specified is 5 A-3 greatly exceeds r!.c required amount.

6. Unrestricted area

a. 133-Xe concentration f rom exhaust vent (700 CFl!). The exhaust rate from
this area is 700 CFl!. The air is vented directly from this area to the roof.

| 1. flaximum amount released per year:

3A = 50nci/wk X 10 uCi/ mci X 0.2 52 week / year = 5.2 X 10 uCi/yr

2. Average concentration of 133-Xe released:
1

5A = 5.2 X 0 uCi/yr 10 ml/vr
i V = 700 ft x 1.49 X 10 ft 3/ min 1.04 X 10 mi=

min p

|
C = ,5.2 X 10 uCi/yr -8 uCi

1.04 X 10Dal/yr = 5.0 X 10
ml

! 20.106 of 19 CFR Part 20 requires that:

C=A
-7

i V - 3 X 10 uci/ml
|

~

Please note that both calculation s assume that the total amount los t ' i r. 20%

since a 133-Xenon trap uilt be us;d.
Item 21
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b. Absorption onto Charcoal Traps

The charcoal trap will be checked prior to and af ter each procedure with
the low level C.M. survey meter. The response to build up in the trap
will be monitored at the trap exhaust port during the study, if there is
a sudden increase in the radiation reading at the exhaust port, the procedure
will be terminated and the emergency procedure inplemented. If it is
determined that the trap has saturated, it will be replaced.

Saturated filters vill be handled and replaced in the HANDLING AREA using
the manufacturer's suggested methods. Ample lead shielding (2" lead bricks)
is available for storing the charcoal filters until they decay to back-
ground levels. The individual removing the filters from its shield will
use Icad gloves and wear a Icad apron. The filters will be placed in double
plastic bags and sealed. Af ter decay to background levels the filters will
be monitored and disposed of in the normal trash. Film and ring badges
uill be worn at all times.

.

.

,

1.

i

I
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PULMONEX XENON SYSTEM
INSTRUCTIONS

To thoroughly familiarite yourself with the equipment and 10. Place the Pufmonex as close to the patient as nowhy

methodoloqy,it is supested that you run through the pro- and set the handle to the sta't position. The numb r
cedure seve'a! times; f nst without any patient, then with a "one" w !! appear untler the handle.
colleattue as a " patient" without actually usmg menon. 11. Set the air flow control to seventy Lin af bittary
When you are completely familiar with the routine, you figure that can be changed to accommodate the pa-
can start domy menon studies on patients with confidence, tient's breathing pattern).

12. Set the timer at D mmutes (an arbitrary finnte that
can be changed at any time dependmg on the study
procedure you pref er).
"C' #" " P' "b *"

FOLLOW THESE SIMPLE STEPS CARE FULLY: "l"the patient s nose closed. Place a vertex cape on the
patient.

14 Have the patient take a few breaths to become
1. Ooen the top rear door. Inspect the interior. All accustomed to br?athing with a moutha:cce. Obserse

hoses shou'd be connkted to their sespectiv ports. that the "from patient" bag will move slight!v as the
Bags shou!d be lying flat. patient exhates.

2. Open the lower front door. All hoses shwld be 15. Press the button on the front panel to add oxygen to
connected to their respectisc ports. the "to patient" bag. Only add a sma!! amount of ovy-

3. 'temove the empty plastic cartridge that hangs from gen. Hofd the button for a second or, at the most, two
the top of the 'cwer compartment. Fill the cartridge seconds. (The bag will only move slightly, do not
about half way whh the blue drierite(139101) and fillit up). More oxygen can be addM later if the
return the cartricge to the hose fittings. This serves PJtient requires. In many cases,it is possib'e not to
as a momure trap for the air going into the charcoal add any oxygen and perform the entire study on
cartridge. Close the lower compartment. Repface ambient air. In att cases, the oxygen is only to en-
the drierite when it changes color (from blue to pink). rich the air in the circuit.
Failure to change t,e driente will significantly shorten 16. Switch the handle to Singte Breath. Equitibrium sc.
the hie of the charcoa! car tridge. Eth a NEN Gun or syrmge filled with menon. pur

4 Remove the empty plastic cartridge that is within the ture the mouthpiece with the needle and add the
top compartment Fill half way with white granule xenon as you have the patient take a deep inspiration.
soda-hme (avai'J5'e in your hospital pharmacy or Have the patient hold his breath f or as long as
resperatory service depar tment). Return it to the hose possib!e and then continue to breathe notma iy.
fittings. This serves as a carbon dioxide trap. C'ose Advise the patient to breathe slowly and normatly,
the top rear door. Change the toda lime between each Observe both breathing bags movmg throug5 the
patient. Failure to change the soda hme will cause front panel windows. Add oxygen if the patient
the pauent to rebreathe too much carbon diox!de, requires it. An alternative to puncturing the mouth
causing hypo-ventif ation. piece is to use the fuer adapter plug provided.

5. Bring the urut to the area of operation. Make sure 17. When the patient reaches equihbrium (1 or 2 mmutes,
the timer is on "0" and plug into a nearby electrical the counting rate on the car:. era stabilites), switch to
outlet. washout, #3. Take washout data on the camera

6. At the rear of the unit, there are two white hose (typical framing: first picture,15 seconds; second,
connections, side by side. Attach the bre athing tube / 30 seconds; third 60 seconds). Have the patient
bacteria filter / mouthpiece assembly to the hose breathe normally slowly,
connections. The plastic plug and warnic g fabel must 18. Carefuffy watch the "f rom patient" bag. If it b!ows
be f acing up. You can use longer tubes dupphed) up tight, the patient is breathing too f ast. Advise him
for a supine patient.lt is advisable to use hose ctamps to riormahre his breathing and increase the air f?ow
to tighten the hoses to the hose connections. At the speed, if the bag continues to expand again,t the
rear of the unit, just below the overhang,is the trap g! ass, the patient will feel back pressure and resistance.
final vent. Connect a hose from the trap vent to To relieve this elfect, open the lower cabinet. On the
your room vent as a safety precaution, upper side there is a motor control Turn it ctockwne

7. Attach an oxyocn tank to the oxygen inlet port on until the breathing bag becomes rnore flacid. Return
on the front panel, Clamp a % inch oxygen hose to the control to about % of its range The use of the
the port. Turn the oxygen valve to 5 PS! and leave on. motor control will be a rare occurence. Do not a@nst
Be sure to use only 5 lbs. pressure. Overloading the it unless it is absolutely necessary. If it is used, be
system with oxygen will pull the interior connections sure to return it to its origmal pnsition. 1 o be cf f ec-

| apart. If possible, use a pediatric regulator on the tive, the increase in motor speed must le done imma
oxygen tank. diately, so watch the "f rom patient" bag cate ullyr

P. Poution ti" patient in front of the scintillation during washout.
camerJ. I kiag a soarce, see that both the tungs are 19. When the washout es complete. remove the pat cot
within th,rceysti area. and let the system run for a few more momh or

9. Set the camera foi Xe 133. Record all data on tapa. until both tiaqs are empty.

i a. Item 21
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TESTING THE GAS TRAP
.

1. Trap efIluent exits from the port located just ber'eath the overhang

2. A general trap test should be performed once a week.

3. Fill two plastic bags or balloons with trap ef fluent. One at the be,
ginning of washout. one tow.iril 'he end of washout.

4 Use the scintillation el. tector to determine if the sampfes are signifi.
cantly above background.

PULMONEX ACCESSORIES
_

MODEL DESClllPTION PRICE

130-550 Mouthp;ece $1.00 ea.

130-545 8" hose .25 ea.

130-543 39" hose 75 ea.

130-5S5 Extra trap cartridge for Drierite 1.25 ea.
or soda lime

139 101 Drierite 4.30/lb.

130-800 Disposable Bacteria Filier 3.50 ea.

139-102 Extra "Y'' rnanifold with one- 5.00 ea.
way valve

130-019 Soda Lime CO Abostber 2.00/15.2

f
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APPENDIX O

MODEL PROGRAM FOR MAINTAINING OCCUPATIONAL R ADIATION EXPOSURES
AT MEDICAL INSTITUTIONS ALARA

(Licensee's Name)

(Date)

1. , Management Commitment 2. Radiation Safety Committee (RSC)

a. We, the managernent of this (medical facility, a. Review of propowd Users and'Uses
hospital, etc.). are committed to the program
described in this psper for keeping esposures (l) The RSC will tharoughly review the
(individual and collective) aslow as is reasonably stualifica f:one of each a p plican t with
achievab!c ( ALAR A). In accord with this com- respect to the ty pes and quantitics of
mitment, we hereby desenbe an admmistratae materials and uses for w hich he has
organization for radution safety and willdevelop apphed to ensure that the appliant *dl
the necessary written policy, proccJures, and be able to take appropriate measures to
instructions to foster the ALAR A concept with- n.ainta.n es poture A L AR A.
in our institution. The organization willinclude
a Radiation Safety Committee (RSC)' and a ( 2) When consideririg a new use of byproduct
Radiation Safety Officer (RSO). material the RSC *dl review the efforts

of the apphcant to maintain ex posure
b. We will perform a formal annual review of the A! ARA. The user should have systematized

radiation safety program, including ALAR A procedures to ensure ALA R A and shall

considerations. This sha!! include reviews of have incorporated the u se of special
operating procedures and past esposure records. equipment such as syringe shicidt rubber

inscections etc., and consultations with the gloves etc., in his proposed use
radi4 tion protection staff oroutside consultants.

(3) The RSC will ensure that the userjustifies
c. Modification to operating and maintenance pro- his procedures and that dose wdl be AIARA

cedures and to equipment and facdit:cs will be hndividual and ecliective).
made where they wdl redu;;e esposures urless
the ecst, in our judgment. is considered to be h. Delegat:on of Authority
unjustified. We wdl be ab!e to demonstrate, if
necessary, that improvements have been sought. (The judictous delegation of RSC authority is
that modifications have tren considered.and tbat essential to the enforcement of an ALAR A
they have been implemented where reasonable. program.)
Where modifications have been recomrnended
but not implemented, we will be prepared to (1) The RSC wdl delegate authority to the
descnbe the reasons for nat implementmg them. RSO for enforcement of the ALARA

concept.

d. In addition to maultaining dows to individuals
es tar below the hmits as ts reasonably achievable. (2) The PSC will wpport he RSO in those
the sum of the doses received by all esposed instances where it is necessarv for the RSO
individuals will also he maintamed at the lowest to assert lus/her authorit y. % here the
prJCliCablC ICvel. It would not he detrJble, for RSO hn been overruled, the Conumttee

.. example, ta hold the highest doses to mdividuals will record the basis f or its actmn in the
to sorne fraction of the applicabic lunit if this mmutes of the Com nu t teei quarterly
involved exposing additional peop!e and <ienif- mee tin g.
icutly increasing the sum of radiation doses
received by allinvolved individuals

The RSO . n private rrsctue phvinun taensen mit assume the
Pnvait practice physician licenses do not instuJe an !(SC. respnnumi.iwi or it, asc ung,, s,ctmn 2
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c. Review of ALAR A Progam (2) The RSO wd!cnsure that authorized users.,

P

workers. and ancillary personnel who rnay
(1) The RSC will encourage all users to review be exposed to radiation wdl be instructed

current procedures and develop new pro- in the ALARA phdosophy and informed
1

~

cedures as appropriate to implement the that management, the RSC, and the RSO
ALA RA concept. are committed to implementmg the

ALAIM concept.
(2) The RSC will perform a quarterly review

of occupational radiation exposure with c. Cooperative Efforts for Development of ALAR A
particular attention to instances wherr Procedures
investigational Levels in Table 0-1 below,

are exceeded. The principal purpose of Radiation warkers will te given opportumties
t

this review is to assess trends in occupa- to participate in formulation of the procedures
tional exposure as anindex of the ALARA that they will be required to follow,
program quality and to decide if action is
warranted when Investigational Levels are (1) The RSO wd! be in close contact with all
exceeded (see Section 6).3-

users and workers in order to develop
ALARA procedures for working with

| (3) The RSC will evaluate our institution's radioactive materials,
overall efforts for maintaining exposures
ALARA on an annual basis. This review (2) The RSO wdl establish procedures for

4 willinclude the efforts of the RSO, autho- receiving and evaluating the suggestsons of
rized users, and workers as well as those individual workers for improvmg health'
of management. physics practices and will encourage the, "

use of those procedures
3. Radiation Safety Officer (RSO)

<

d. Reviewing Instances of Deviation from Good -

' a. Annual and Quarterly Review
ALAR A Practices,

,

(1) Annual review of the radiation safety pro- The RSO wdl investigate all known instances
grans. The RSO will perform an annual re- of deviation frorn good ALARA practices and,

; view cf the radiation safety program for if possible, wdl determine the causes, When the
adherence to ALARA concepts. Reviews cause is known the RSO wsil require changes

, of specific procedures may be conducted in the program to maintain exposures ALAR A.
I on a more frequent basis.
; 4 Authorized Users

(2) Quarterly review of occupational expo- *

sures. The RSO will review at least quar- a. New Procedures involving Potential Radiation
i terly the external radiation exposures of Exposures

authorized users and workers to determine
) that their exposures are ALARA in accord. (1) The authorized user will consult with,and
j anee with the provisions of Section 6 of receive the approval of, the RSO and/or

this program. RSC during the planning stage before using
'

radioactive materials for a new procedure.1 (3) Quarterly revie.w of records of radiation
; level surveys. The RSO will review radia- (2) The authorized user willevaluate a|t proce-i tion levels in unrestricted and restricted dures before using radioactive materials
: areas to determine that they were at to ensure that exposures will be kept
j A LA R A levels during the previous quarter. ALARA. This may be enhanced through

the application of trial runs.
h. Education Responsibilities for ALAR A Program

;. b. Responsibility of Authorized User to Persons''

(1) The RSO will schedute briefings and educa- Under !!is/fler Supervision
tional sessions to inform workers of
ALARA program efforts. (1) The authorized user will explain the. . .

, ALAR A concept and his/her comrnitment
1

to maintain ex posures ALARA to all pet-
#The NRC has emphasised that the Investisationallevels in this

program are not new dose limits trut, as noted in ICRP Heport 26,
"Reenmmendations of the internationalCommusion en RaJiologics'
l'rotection." serve as chec k points atpove whach she res Its are enn- (2) The authorized user will ensure that per-
nedered sufficiently etnportant In pastary rurther savestepatrons, sons under his/her ?upervision who are

i
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subject to occupational radiation expo- a. Quarterly exposure of individuals to less than
sure are trained and educated in good - Investigational Level !.
health physics practices and in maintaining
exposures ALARA. Except when deemed appropriate by the RSO,

no further action will be taken in those cases
where an individual's esposure is less than

$. hrsons Who Receive Occupational Radiation Exposure Table 0-1 values for the Investigational LevelI.

a. The worker will be instructed in the ALARA b. Personnel exposures equal to or greater than
concept and its relationship to working proce- Investigational Level 1, but less than investiga-
dures and work conditions, tional Level 11,

b. The worker will know what recourses are avail- The RSO wn!! review the esposure of each indi-
able if he/she feels that ALARA is not being vidual whose quarterly ex posures equal or exceed
promoted on the job. Investigational Levell and will report the results

of the reviews at the first RSC meeting fo!!owing
6. Establishment of Investigational Levels In Order to the quarter when the exposure was recorded. lf

Monitor Individual Occupational External Radiation the exposure does not equal or exceed Investiga.
Exposures tional Level II, no action related specifically to

the exposure is required unless deemed appro-
This institution (or private practice) hereby establishes priate r the Committee. The Commitrec will,
Investigational Levels for occupational external radia- however, consider each such esposure in com-

*tion exposure which, when exceeded, wdl initiate parison with those of others performing simdar
review or investigation by the RSC and/or the RSO. tasks as an index of ALARA program quality
The Investigational Levels that we have adopted are and wd! record the review in the Committee
listed in Table 01 below. These levels apply to the minutes.
exposure of individual workers.

c. Exposure equal to or greater than Investigs-
tional Level II.

Table 0-1
The RSO willinvestigate in a timely mant er the

Inverrgerional Levets causefs) of all rersonnel en posures equahng or ex-
(mrems per calendar quarter) ceeding Investigational Level!! and.if warranted,

wt!! take action. A report of the investigation, ac-
, LerelI Leret // rions taken,if any,and a copy of the individual's

Form NRC.5 or its equivalent wdl be presented
I. Whole body; head and 125 375 to the RSC at the first RSC meeting fo!!owing

trunk tactive blood-forming completion of the investigation. The detads of
- organs; lens of eyes; or these reports will be recorded in the RSC minutes.
gonads Committee minutes will be sent to the manage-

ment of this institution for review. The minutes.
2. Hands and forearms; feet 1875 5625 containing details of the investigation, will be

and ankles made available to NRC inspectors for review at
the time of the next insrection.

3. Skin of whole body' 750 2:50
d. Reestablishment of an individual occupational

worker's investigational Leveill to a fevelabove
" * *Not normally applicable to nuclear medicine operations escept

those uung sigmr' cant quantities of tieta<mitting esotopes.

In cases where a worker's or a group of workers'
exposures need to exceed investigational LevelIl
a new, higher Investigational Levelli may be

The Radiation Safety Officer wdl review and record estahlished on the basis that it is consistent with
on Form NRC-5, " Current Occupational Etternal good ALARA practices for that individual or

Radiation Exposures " or an equivalent form (e g., group. Justification for a new Investigationa!
"

dosimeter processor's report), results of personnel Level it will be documeMed.
monitortng not less than once in any calendar quarter
as required by Q 20A01 of 10 CFR Part 20. The follow. The RS'14:lt review the justification for. and will
ing actions wdl be taken at the Investigational Levels approve, all revisions of Investigational Level 11.
as stated in Table 01 : In such cases, when the exposure equals oresceed<

Item 24 cont.
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f c"bhtn /En~ hd A;f
-

,the newly established Investigati:nal Level!!, -

those actions listed in paragraph 6.c above will Signature
be followed.

Rodger W. Lambie, M.D.
7 Signature of Certifying Official * Name (print or type)

I hereby certify that this institution (or private prac. President, Radiologists, Inc.
tice) has implemented the AL AR A Program set forth Title '

above.

Institution (or Private Practice) Name and Address-
Radiologists, Inc.

*rn, ,,, on n o i. ..,tno,4 .a io -. . ... . ..ni ro, in. 6724 Troost, Suite 900
,d, mentetr,at4on of the. ,enstitu. tion (e,g.. hos, pits,i .dmentstr. tnt) or. k.at1sas C1ty, Missouri 64131

.

in, co or a re...t ,.c rie , in, n .n.,4 n , ,,, . n .

.

W

.

.

..

,
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APPENDIX A

1. Type of Unit

a) Manufacturer: Lunar Radiation Corporation (or equivalent)
b) Model Number: DP3 Bone Scanner

2. Source used and possession limit

a) 153-Cadolinium/1.5 curic
b) 125-lodine /500 mil 11 curies

3. Physicians as authoriecd usets

See item 8 page 7.

4. Physician Training

The training will be on site for two days, device specific. It will cover
safety, source exchange, wipe testing, normal daily operation, positioning,
and interpretation.

5. The unit will be stored in an imaging room with the room secured during non-
working hours.

6. The source will be inventoried quarterly and wipe tested semi-annually. The
wipe test will be counted in a Picker Spectroscaler 4 UcIl Counter. The
documentation of its setisitivity shows capability of counting activities less
than .005 microcuries.

7. Procedures

See Appendix B.

F

4
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Nuclear Medicine Code 4161104?APPENDIX D

..

"BONE MINERAL ANALYSIS: SPINEg) ..

Rationaler Dual-photon absorpitc metry (DPA) enables a quantitative assessment of

skeletal bone mineral in regions of the body that were previously inaccessible using
single photon absorptiometry. The use of two photon energies minimizes errors

that result from irregular body coutour and sof t-tissue inhomogenities. In theory,
in order to analyze a given number of substances, attenuation measurements at the

same number of discrete photon energies are required, since the simultaneous
equations obtained by applications of Lambert's Law can be solved only if there are
as many independent equa'tions as unknowns. Since the attenuation coefficients are
correlated, the number of substances that can be determined is limited. Two
photon energies therefore a!!ow discrimination of two substances in a given system.
If only two substances "are present the technique is capable of high accuracy. In
th'e case where more than two substances a c present, the accuracy with which the
two substances of interest can be measured depends on the number of additional

substances, their attenuation characteristics and fraction of the total which they
represent.

Clinically, a two-component system can be defined as consisting of bone
- . . _ . . .

}-

mineral and sof t-tissues. The photon energies are M and 100 kev since these are
currently the most commonly used energies for dual photon scanning. These low
energy photons enable detection of very small changes in the two component
system.

Determining the Bone Mineral Content (BMC) is useful for diagnostic
applications since it is usually people with small and osteepenic spines who
fracture. Osteoporitic patients typica!!y are at least 30% below controls in BMC.
The total BMD (BMC per unit projected scan area) normalizes BMC for bone size in

g/cm2. The BMD is typically 30% below controls in osteoporotic patients. BMD is

most useful for serial measurements on the same individual over time since'

variation due to exact repositioning is minimized. Similarly the Centra! Density

(determined in the central centimeter of the centrum) is useful for serial
determinations; it is less influenced by choice of centrum edges and hence can
provide more reliable long-term results.

Bonc mineral will be expressed as grams (BMC), grams per centimeter-
squared (BMD), and area will be expressed in centimeters-squared.

,

The " central -

..
- ~

.
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APPENDIX B Nuc! car Medicine Code I 16110te?4

.

BONE MINERAL ANALYS!S: SPINE "

h
Rationale: Dual-photon absorpitometry (DPA) enables a quantitative ar.scssment of

skeletal bone mineral in regions of the body that were previcusly inaccessible using
single photon absorptiometry. The use of two photen energies rninimizes errors

that result from irregular body ceutour and sof t-tissue inhomogenities. In theory,
in order to analyze a given number of substances, attenuation measurements at the

same number of discrete photon energies are required, since the simultaneous.

equations obtained by applications of Lambert's Law can be solved only if there are
as many independent equa'tions as unknowns. Since the attenuation coefficients are
correlated, the number of substances that can be determined is limited. Two
photon energies therefore allow discrimination cf two substances in a given system.
If only two substances 'are present the technique is capable of high accuracy. In
th'e case where more than two substances are present, the accuracy with which the

two substances of interest can be measured depends on the number of additional

substances, their attenuation characteristics and friction of the total which they
represent.

..

Clinically, a two-component system can be defined as consisting of bene
.

mineral and sof t-tissues. The photon energies are tate and 100 kev since these are
currently the most commonly used energies for dual photon scanning. These low

'

energy photons enable detection of very sma!! changes in the two component
system.

Determining the Bone Mineral Content (BMC) is useful for diagnostic
applications since it is usually people with sma!! and osteepen:c spines who
fracture. Osteoporitic patients typically are at least 30c6 be!ow controls in BMC.
The total BMD (BMC per unit projected scan area) normalizes BYC fer bone size in

g/cm2. The BMD is typically 30c6 below centrcls in estecporotic pa*ients. BMD is

most useful for serial measurements on the same ndividual over time since
variation due to exact repositioning is minimized. Similarly the Central Density

(determined in the central centimeter of the centrum) is useful for serial
determinations; it is less influenced by choice of centrum edges and hence can
provide more reliable long-term results.

Bone mineral will be expressed as grams (BMC), grams per centimeter-
squared (BMD), and area will be expressed in centimeters-squared.

,

The " central
b-
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Nuclear Medicine Code 4161104?
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"BONE MINERAL ANALYSIS: SPINE

o>
Rationale: Dual. photon absorpitometry (DPA) enables a quantitative assessment of

skeletal bone mineral in regions of the body that were previously inaccessible using
single photon absorptiometry. The use of two photon energies minimizes errors,

that result from irregular body coutour and sof t-tissue inhomogenities. In theory,
in order to analyze a given number of substances, attenuation measurements at the

same number of ' discrete photon energies are required, since the simultaneous.

equations obtained by applications of Lambert's Law can be solved only if there are
as many independent equa'tions as unknowns. Since the attenuation coefficients are
correlated, the number of substances that can be determined is limited. Two
photon energies therefore a!!ow discrimination of two substances in a given system.
If only two substances "are present the technique is capable of high accuracy. In
th'e case where more than two substances are present, the accuracy with which the
two substances of interest can be measured depends on the number of additional
substances, their attenuation characteristics and fraction of the total which they
represent.

) .. Clinically, a two-component system can be defined as consisting of bone
. . .

mineral and sof t-tissues. The photon energies are 44 and 100 kev since these are
currently the most commonly used energies for dual photon scanning. These low
energy photons enable detection of very small changes in the two component

! system.

Determining the Bone Mineral Content (BMC) is useful for diagnostic
applications since it is usually people with sma!! and osteopenic spines who

j fracture. Osteoporitic patients typically are at least 30% below controls in BMC.
The total BMD (BMC per unit projected scan area) normalizes BMC for bone size in

;

g/cm2. The BMD is typically 30% below controls in osteoporotic patients. BMD is
:

most useful for serial measurements on the same individual over, time since'

{ variation due to e, xact repositioning is minimized. Similarly the Central Density
i

(determined in the central centimeter of the centrum) is useful for serialt
.

;

determinations; it is less influenced by choice of centrum edges and hence can
provide more reliable long-term results.

-

Bone mineral will be expressed as grams (BMC), grams per centimeter-
. . square'd (BMD), and area will be expressed in centimeters-squared.

,

The " central
0

.-
.

!
i
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d;nsity" (g/cm2) for a tem wide strip through the center of the chosen vertebrae*k. will ba displayed. The Corpus Density is given in mg/ce; this is the calculated'

density of the vertebral body BMD. The algorithm used takes half of the bone (and
area) of the preceding JIne and succeeding line as we!! as the bone (and area) within
the limit 5

Procedure:
.

To Boot up System:

1.
Turn knob upper Jef t corner back of computer to increase brightness on
computer screen..

2.
Insert North Star Compiled Progranis Versions 7C (f ace up) into Disk Drive I
(Upper slot).

3. Insert initialized disk into Disk Drive 2 (Lower slot),

ts. Return - to boot up system.

To Peak Detector (Once very 2 weeks:)

, 1. Turn printer on (Power on Icf t side). Press "On Line" en printer.
2. Set switch on amp!!fler (Under tab!c on right) to DPE.
3. Choose OPTION 4 - PEAK Detector. Have standard in position with gold

tab facing up and toward scanner arm.

Type date and previous amplifier setting.

4.
Set amp!'fier dial to readings requested. Computer will ca!culate peak..

5. Set amplifier to determined setting.

6. Print peaking graph and statistics and file.

7. Enter peak value on log sheet.

To Scan Standard and Quality Control:

1. Turn printer on and press "On Line" button.

2. Set switch on amplifier to DPE.

3.
Choose OPTION 3 - Scan Standard and QA

--

4 Check for source light under table.

tren a
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page 3

..

5. QC tests and scan of standard wl!! be done automatically. If any test fails,
repeat peak and QC tests again (CNT C will stop standard scan if tests need,

to be repeated) It takes about 15 minutes to scan standard and do QC tests.

6. Enter air values arid standard scan values on log sheet. %CV should be less
than 3.0.

7. Print, save and file QC tests and standard scans in QC file folder.
.

To Scan Patient:

1. Verify that an initialized diskette in in drive //2
.

2. Choose OPTION 1: Patient Scan -

3. Enter patient data.

4. Choose scan type: Normal

5. Choose number of scan lines: 40

6. Position patient using square pi!!ow under legs. If the patient is too thick to
fit under the detector, move detector up. f M POR TA NT: Standard will need

] to be scanned with detector in this position.

7. Enter standard va!ues. Use values ob'ained f rom average of previous weeks'
standard scans. See log sheet for these values (QC Fi'c). Remember: If
detector is moved up from 28cm, standard scans will need to be done at that
height.

3. Patient will be scanned. This takes approximately 45 minutes. When screen
says " Scan Finished", you may help patient f rom table.

To Analyze Data:

1. Examine the edge selection and print on hard copy to turn in with requisition
to Reading Room. Edges are shown with the letter C.

~

2. Examine the screen image to identify L2-L4 Record the scan lines that

correspond to that region of interest. When analyzing L-2 - L 4, do not
include the intervertebral space between L-1 and L-2 or between L 4 and L-
5.

3. Enter first limit. Input the scan line number corresponding to the most
'

inferior extent of L-4.'

Iten 23
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.

4. Enter Second Lirnit.
) Input the scan line number corresponding to the most

superior extent of L-2.
,

J. Select Region 7_, L1 - L4 Select this ' region even though we used L2 - L4 to
analyze.

The computer will calculate and display the bene mine:al content of density6.

for L-2, L-3, L-4 vertebrae.
.

7. Print the output data.

Cnt C will stop a program and return to Option Page.Note:

Four Key break (command, shif t lef t, shift right, back space) will stop program and
return to Load System.

I te: 23
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NRC FORM 313M SUPPLEMENT A U.S. NUCLE AR REGULATORY COMMISSION
**"

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORf 2ED USE R OR R ADI ATION SAFETY OFFICER 2 STATE CR TERRITORY IN
Curtis Scott Hammerman, M.D. WHICH LICENSED TO

PR ACitCE ME DICINE
Kansas / Missouri

3. CE RTIFICATloN
SPECIALTY POARD CATEGORY MONTH AND YE 4R CE RTIFIED

A B C

Board Eligible

American College of

Radiology

4. TR AINING RECEIVED IN BASIC RADIOlSOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING
-.

LECTUREW SUPE RVISE O
FIELD OF TRAINING LOCATION AND D ATE ISI OF TR AINING LABORATORY LABORATORY

A B COURSES E XPE RIE NCE

(Hoursl (Hours)
C 0

(6-1-84 to 9/30/84)
.. n Aoi AriON PHYSICS AND Mallinckrodt Institute 90

INST R UME NT ATION
St. Louis, Missouri

Samii R AOf ATION PROTECTf 0N 20

c. MATHEMATICS PERT AINING TO
THE USE AND ME ASUREMENT Same 20
OF R ADIOACTIVITY

rt R ADI ATION BIOLOGY Same 20

Same 30. R ADIOPH A R MACEUTICAL
CHE MIST RY

E. EXPERIENCE WITH R ADI ATION. (Actualuse of Radioisotopes or Equivalent Experience)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS G AINED DUR ATION OF EXPERIENCE TYPE OF USE

NRC FORM 313M Supp'e=nt A
te s t, Page 5

_ . .. _ _ _ . - - . - _ _ . . , . . _ _ _ . - -
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FOm N RC 313M SUPPLEMENT B U. S. NUCLE AR RECULATORY COMMISSION
to-7s1

PRECEPTOR STATEMENT

Supplement B mus t be cernpfetedby the wplicantphysician's preceptor. Iimore than one preceptoris necessary to document
orpenence, obtain a separate stalement fitwn each.

1. APPLICANT PHYSICI AN'S NAME AND ADORESS KEY TO COLUMN C
PERSON AL PARTICIPATSON SHOULD CONSIST OFI7ULL N Aug

14upervised enamination of patients to determine the suitebihty Ioe
Curtis Ham:9erman, M.D. rad.o.sotope dierosis and/or treatment end recommend,i,on to,

.prescritied dosage.

ST REET ADDRESS 2 Collaboration in dose calibration and octuat edministration of dose
9017 W. 101st Terr. to the patient iactwd no catculation of the redation dose,related

measurements and plotting of data,

ctTy | ST ATL J 26P COOL 3-Adequate period of training to enable physician to monoge radioactive

Overiand Park Ks. 66212 C",','n,ad fou a **tuats th'Wagnosis end/or mune ofa

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

CASFS INVOLVING COMMENTS !

ISOTOPE CONDITIONS DI AGNOSED OR TRE ATED PE RSON AL (Addotionstinfonnstoon ar comments may
PARTICIPATION Ar suemermden duphceer ors apparse sheen.1

A 8 C O

Ot AGNDSIS OF THYROID FUNCTION 4

DETE RMIN ATION OF BLOOD AND
BLOOD PLASM A VOLUME 1

5 131 LIVE R FUNCTION STUDIES 0
or

8-125 FAT ASSORPTION STUDIES 0

KIDNEY FUNCTION STUDIES 19

0IN VITRO STUDIES

OTHER 0
Il125 DETECTION OF THROMBOSIS

l-131 TH1f ROID IM AGIN G 0

0P 32 EYE TUMOR LOCALIZATION

0Se-75 PANCRE AS IMAGING

Yb 169 CISTE RN OGR APHY 0

BLOOD FLOW STUDIES ANDh133 39
PULMON ARY FUNCTION STUDIES

OTHER

BRAIN iM AGING 15

CARDI AC IM AGIN G 22

THYROID IMAGING l7

SALIV ARY GLAND IMAGING I

164Tc49ni BLOOD POOL IMAGING

OPLACENTA LOC AllZ ATION

UVER AND SPLEEN IMAGING 58

LUN G IM A G'N G 39

SONE IM AGIN G

|OTHER

FORM NRC-313M-SUPPLEMENT 8
to-7sl Page 6

'. .
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PRECEPTOR STATEMENT (Continued)

2. CLINICAL TRAIP0 LNG AND EXPERIENCE OF ABOVE NAMED PHY$1CIAN (Coorinued)
NcM""n or

CASES INVOLVING COMMENTS
ISCTOPE CONDITIONS DI AGNOSED OR TR* ATED PERSONAL (Adfirionatinformaticwn ar commene msy be

PARTICI9ATION subnutedin diptican are secueer shoen)
A 8 C D

P42 TREATMENT OF POLYCYThEMs4 VERA.,

ISU8v888) LEU AEMIA. AND SONE MS TASTASES 0

i INTRACAVITARY TREAT *. TENT 0g, g

TAE ATMENT CF THYRGiu CARCtNOMA 0
1131

TPEATMENT OF NYPERTH VROIDIS4R I
.

Au.19B INTRACAVITARY TREATMENT 0<

cc 40 , INTERSTJTI AL TH E ATMSNT 0
at

Ca137 INTRACAVITARY TREATMENT | 0

. INTERSTITIAL TREATMENT 0
f r.197 I

or TELETHERAPY TREATMENT 0
Cm137

Gr 90 TREATMENTOF EYE DISEASE
. O

RADICPHARMACEUTICAL PREPARATION

$[ CENERATOR 2
,

h GENERA TOR 0

toc 3m REAGENT KITS 2
<

Oeer
Cc-57 Schilling Test 2
Co-58 Schilling Test 2
Cr-51 Red Blood Cell Labeling 1

Ga-67 Inflammatory Process & Tumor 6
Imaging

Il .201 Myocardial In. aging 32
In-111 . Cisternography 2

1 CATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOlSOTOPE TRAINING
, 22 November - 19 December 1982 (168 hours) during the course of an integrated

-

.

residency training program in diagnostic radiology.
|

|
,

4. THE TRAINING AND EXPERIENCE INDICATED A80VE G. PRECEPTOR'S SIGNAindE

CAS 08TAINED UNDER THE SUPERVISION OF: '

a. NAME OF SurEPVISOR ktt /,

Barry A. Siegel, M.D.

m Naut CP INSTITUTION 7. PRE CEPTOR'S N AME Flease type oranar)

| Mallinckrodt Institute of Radiology Barry A. Siegel, M.D.'

c. MAILINo AOCP ES3

510 S. Kingshighway Blvd.
G CITY 8. DATE
St. Louis, MO 63110 3 September 1985

5. MATERl ALS LtCENSE NUMBEatS)
| 24-00167-11

eonu NRc atawSurpi.auaNT e
(8 78)

s *,
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F:Ru N RC 313M-SUPPLEMENT 8 U. S. NUCLE AR REGULATORY COMMISSION
IS-Tel

PRECEPTOR STATEMENT

Sapplement 8 must be completed tv the s plica st physic;on's preceptor. Itmore than one preceptoris necessary to afecument
experience. obtain a separaw statement fran each.

1. APPLICANT PHYSICI AN'S N AME AND ADDRESS KEY TO COLUMN C
PE RSON AL P ARTICIPATION SHOULD CONSIST OFFULL N AME

14.soervsed enemination of petsents to determine the sultebi!!ty for
' ' * " * '**'''''*"#*'""'*'"'''d''"""ad*"**'"CurtiS HanTnerman, M.D. prescre'':s"dosegr.

3TREM ADDRESS 3Co%boret.on 66 dose celibration and actual edwrustretion of dose
9017 W. 101st. Terr. '* t h' pa t ''a' lac'u d *8 ** 'cu '''''" '' ' h' '* d *' i'a do**. '''''*d

meesurements and psotting of date.

ClTV | $T ATE | ZIP CQQE 34drQuote period of treening to enable physic an 1o rnenege redbeetteve
*

'''''"'' **d '*'''" **'*'" 'h'oueh esonosis analor sourne ofOverland Park ks. 66212 treettnent.

2. CLINICAL TRAINING AND EXPERENCE OF ABOVE NAMED PHYSICI AN
NUMBER OF 1

Casts sNVOLVING COAMENTS
Pf MSON AL (AaWirions/ in fonn. con or commen ts may

ISOTOPE CONDITIONS DI ACNOSED OR TRE ATE D PARTICleAT10N W submrardsa d.eotecere on separeer sheeetJ

A B C D

DI AGNOSIS OF THYRGID FUNCTION 27
DETE RMIN ATION OF BLOOD AND

2BLOOD PLASM A VOLUME

5131 LIV 6 R FUNCTION STUDIES 0
or

1125 FAT ABSORPTION STUDIES 0

KlDNEY FUNCTION STUDIES 35

0IN VITRO STUDIES

OTHER

I.125 DETECTION OF THROMSDStS 4

l-131 THY ROID IM AGING 7p

P.32 EYE TUMOR LOCALIZATION 0

M PANCRE AS WAGING O

Yb 169 OSTE RN OGR APHY ]
SLOOD FLOW STUDIES AND
PULMON ARY FUNCTION STUDIES 192*

OTHER

BRAIN IM AGIN G
1

CARDI AC IM AGNG pg|
THYROID IMAGNG p

sAuv ARY GLAND IMAGING ]
TC49m 5LOOD POOL IMAGING p4]

PLACENTA LOCALIZ ATION g

UVE R AND SPLEEN IM AGIPiG 109

LUNG IM AGING ppg

DONE IM AGING 28l ,

OTHER

l FORM NRC 313M4UPPLEMENT S
is-7el Page 6
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PRECEPTOR STATEMENT (Continued)

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

CASES INVOLVING COMMENTS
ISOTOPE CONOITIONS DIAGNOSED OR TRE ATED PE RSON Al. M MmWMfeneema m e w W

PARTICIPATION meenwredh ephree m aspares aNeatJ
A B C O

P-32
TREATMENT OF ?OLYCYTHEMI A VERA./Sobbb) LEUKEMIA. AND BONE METASTASES 0

INTRACAVITARY TREATMENT 0y

TREATMENT OF THYRol0 CARCINOMA 01131
TR EATMENT OF HYPERTHYROIDISM 7

,

Au-198 INTRACAVITARY TREATMENT 0

Co.60 INTE RSTITI AL TRE ATMENT 0or
ca.137 INTRACAVITARY TREATMENT 0

INTERSTITI AL TREATMENT 0
Ir.192

It TELETHE RAPY TRE ATMENT
Cs 137 0
St-90 TREATMENTOF EYE DISEASE 0

R AQtCPHARMACEUTICAL PREPARATICN

[M CENERATOR
O

GENERATOR, 0
To99m REACENTKITS

n
Other

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

Three months (Sept. 1983, May 1984, Jan. 1985) of training in Nuclear Medicine
'

(428 hours) was provided during Dr. Hanmerman's Diagnostic Radiology Residency.

4. THE TRAINING AND EXPERIENCE INDICATED ABOVE 5. PRECEPT 0R'S S8 INA TURE*

WAS OBTAINED UNDER THE SUPERVISION OF: 7, f,i

M/a. 94ue or suranvison

Keith C. Fischer, M.D. / f
a naua ce msrirurion 7. PR8CEPTOR'S NAME aPleme type orannt)

The Jewish Hospital of St. Louis
a maiuso Acoaess

216 S. Kingshighway Keith C. Fischer, M.D.
(

4 o ry 8.OATE
St. Louis, M0. 63108

5. MArtRa ALS LICENSE NuMtsEH(S)
September 9, 1985

24-00167-11
conw nac.aisusurecausar e
(S-790

,
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