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4 1>ursuard to Oie Atomic 1:netr> Ao of 1954, as amendcJ, the 1:ncir> Reorranintion Act of 1974 (l'oblic 1.aw 93 4 %. and ht!e lu. p
q Cale of I cdcra. l<crulanom, Otmpict 1. Paris 30,31, 32, 33. 34. 35. 39, 40 mal 70, and in a hiiin e on staicinents and represetitations hereinfort y

% inadt by the lucinec a inense n herdy asutd authonnny the lucuscc to trsche, acquire, pmeu. and tramict b> pnslat t, sourte, and spedal >
% nudcar tualenal deurnahd below; to use suc h matenal for the purpweto und at tht place (0 dcurnatcJ below , to delner of Humfer hut h snaicsial k

to permm aathonnd to retene it in atiordant c w uh the acrolanoni of the apphuble Part(o. lha in ense shall be deuncJ to t ontajn the 6onditions
'

4 yu irna in sn nan in of the At"nur i ncrr> Ad of D64, e amended, anJ n subjcd to ou QNiuhic rulco scrolshom c>l orden of the Nudur p
4 Regulalon Comonuinn tiow or hercafttr in cif cs t an ! in arn t ondinom spu6cd belou !

:

4
1 . j4 . _ _ _ . _ - -

_._luttner

%( Spectrum Pharnecy, Inc. 3. Mme numbet
ks

13-P6367-01l!D i[3,
t

I>F
|

,(
4 1301 Milburn Boulevard h
f','liishawaka,Jll 46544-4639 February 78, 1997 |4 IMiranon date
:4i Wi

5. Dodet or 030-3P564
|y|g(

. . _

7. Cheinh.al and/or phy $n al to Maumum amount that inensee
Reference w

%6 11) prod on , sou rc e. and/oi j

% special nudrai inatenal form snay poness at any one tune :,

undet thu incnse ?f
4 A. liolybdenun-99 A. Any liobtuenum-99/ A. 35 curies y
4 technetium-99m generator $

IR|
'4; manufactured, labeled,

!>| packaged and distributed
!! in accordance with a )
4

specific license issued M

/ pursuant to Section
4 32.73 of 10 CFR Part 32 !

or a specific license !

$g issued to tht manufacturer I

A by an Agreement State !

$ pursuant to equivalent i

f State regulations !

W !

( B. Any byproduct naterial B. Prepackaged in vitro B. 50 mil 11 curies total :
!

listed in paracraph diaonostic test ~ kits possession limit
&;4j 31.11(a) of 10 CFR Part 31
k
fC.Anybyproductmaterial C. Any sealed source C. 50 mil 11 curies total
f authorized under paragraph listed in paragraph for all sources <

W 35.14(d)(4) of 10 CFR 35.14(d)(4) of 10 CFR authorized under |
4 Part 35 (superseded) or Part 35 (superseded) or Subitem 6.C. :.
4 paragraph 35.57(a) of paraoraph 35.57(a) of 3

4 10 CFR Part 35 (effective 10 CFR Part 35 (effective ! !

) April 1, 19R7) April 1, 1987) that has i
been nanufactured, labeled, !

4

W(!
packaged and distributed Qin accordance with a specific

+K
'

1 h license issued pursuant to
I 4 Section 32.74 of 10 CFR h N

$ 9301050372 920203 Part 32 or a specific license (d < $| r

f hDR ADOCK 03032564 issued to the nanufacturer by . !

%POR
$j
g an Agreement State pursuant '

, p
to equivalent State regulations j>

$
"p'

COPY f
,.
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i $UPPLEME NT ARY $HE ET l
| - D39d251L p

i

i f
i I
I I
i 6. Byproduct, source, 7. Chemical and/or 8. liaximum amount that
| and/or special nuclear physical form licensee may possets a

material at any one time p,
/ under this license J

|I|
fs

4 D. Xenon-133 D. Unit dose containers of D. 800 mil 11 curies
d gas or gas in solution
| that is the subject of p

an active (i.e., not p

i|' withdrawn I

h..f(N6dDrug[orterminated)
|

Apfilicalion" ld

iNDA)approvedb/fDA || t
( v or an' active (i.e.p ribt. ,

p

| , '[ , withdrawn, terminated of* y 's* on " clinical hold")- f7 pa

< Oi, " Notice of Claimed '"4 -1

Investigational Exemption < f I4 ("f ,
- A for a New Drug",(JND)' |

4 ^
,

j 3 that has_been, accepted p y

~

4 ;(by FDAr ' ( ff - Q p
^

'
q .It t. A\63 \ ,s . |

form list $d in< E.-500 mil 11 curies I
E;iAnylaps 1 throtlyh' Tot " "$ I

< E. lodine-131 .',

f C 4Gro,
i W 'E |' .$chedQK;off 10(CFR PartJ35;$[ p

/4 iSectiorm' * w
| ~'ia 35.i100e
q O - +s ($upersedHi):Ar Sections - p

v _Q " ": 235v100k35t200t35.300 of Co p,

" '
4 (10CFR'i%rt35,;(effective %* >

''

'Apri) jl,;3'1987) ~,/ j' Id / pq y>

43.

||lF. Technetium-99m C F. Any form listed in (A " F. 35 curies )
#

' *
g 4 Groups I and Iliof y

/Sch'dule.A,1Section ># e
4 35;100?of 10'CFR Part 35 *

(superseded) or Section Ii

| -35.100 and 35.200 of |
4 10 CFR Part 35 g

'q (effective April 1, 1987) p

(I I
d G. Any byproduct material, G. Any form listed in G. 50 millicuries I

$ except iodine-131 and Group I of Schedule A, total possession j
| technetium-99m. listed Section 35.100 of 10 CFR limit p

q.- in group I of Schedule A. Part 35 (superseded) or -g

(|. Section'35,100 of.10 CFR Section 35.100 of 10 CFR >

ti Part-35 (superseded) or Part 35 (effective I
di Section 35.100 of 10 CFR April 1, 1987) j>!

|j|. Part 35 (effective.
April 1,.1987) p

1 |.
di- -|>

f< COPY l,
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l SUPPLLML NT AfW SHEET I '

I 03033ME[ g ~;

I I !

I I .
~

I s ,

| 6. Dyproduct, source, 7. Chemical and/or 8. flaximum amount that- | :

g and/or special nuclear physical form licensee may possess y 1
( material at any one time p

( under this license 1 .

E p s

@|
H. Any byproduct material, H. Any form listed in H. 400 mil 11 curies

|except iodine-131 and Group 11 of Schedulo A, total possession r

l :n technetium-99m, listed Section 35.100 of 10 CFR limit y

i in Group 11 of Schedule A. Part 35 (superseded) or i .

'

( Section 35.100 of 10 CFR Section 35,.200 of 10 CFR I

T,,Ppf351(offsetjvp
W Part 35 (superseded) or I

4 Section 35.200 of 10 CFR CV;fApril 1,1987) O /
I

I' N4Part 35 (effective
| April 1, 1987) f ' /(} |

#
,

. ! |
1. Any byproduct material N |' I. Any form listed in ''4,1,.100 millicuries total I

I
d

N except iodine-131, listed Group IV of Schedulo AP possession limit N !

4 in Gra p IV of Schedule A, c h Section 35.100 ofp10;CFR- ^ l

|| Section 35.100 of 10"CFR % Part 35 (superseded)f or n t

Part 30 (superseded)"or M $e;ction 351300ef/10CFR j "
k# t

a
? JPprt 3 ffeffe'ct O 'l

Qpr,11E161987)[}ike4
1. Section 35.300 of 103CFR
W Part 35 (effective, ' IeS ,

6 M M h -, ( $ 1

| M@
I April 1, 1987) ,4 e

, rd , 1

3 fJ. Ifetal}iencated inPQ @[K * V ?
#

%

JS110 kilograms !
~l

q J. Uranium (depleted in

% w :$)essypeg; d$a '@ g
i the isotope-Uranium P35) sta %- pr

.g yy 4g 7q
KkSealed'solJrce _C #, One source not to- I4 : K. Cesium-137 Q' '

/ (Technica14pe'ratjonsd exceed-165 1
*

f)V'

mil 11 curies !
8 '/ Model'77302)

'

_

-+> % j |

q 9.- Authorized Use: p p i
m

d- er . & A eT W --

N A. Production of technetium-99m pertechnetate. I edistribution of unused generators to >R +

| authorized recipients in accordance'with statements, representations-and procedures |
4 contained in application dated November 4. 1991 and-letter dated January 21,_1992. y

4 I

(;J B.
Redistribution to general and specific licensees'in'accordance with statements, I :

( ~ representations and procedures contained in application. dated November 4. 1991 and |

| 1etter dated January 21, 1992. |
. instrument calibration. Redistribution of sources to_specifically authorized | h| :' C .( recipients. Pursuant to Section 32.741of-10 CFR Part-32 the licensee is; y Vt

q authorized to redistribute sources to-persons licensed _ pursuant to Sections 35.14- p''

4 and 35.100 of 10 CFR Part 3B (superseded) or Section 35.57(a) of 10 CFR Part 35> j i

f: (effective April _1, 1987) or under equivalent licenses of A9reement. States, o

| 'D. . Distribution to authorized recipients.
>
h

!n( -

COPY
)
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A i

4 E. Dispensing and/or distribution of prepared radiopharmaceuticals to authorized !
L

4 recipients. Compoundinq of iodine-131 capsules and distribution of these capsules !!
| to authorized recipients in accordance with statements, representations and

y|procedures contained in application dated tbvember 4,1991 and letter datedo
i

< Januery 21, 1992, i,

,4 ii

f F. Dispensinu nnd/or distribution of prepared radiopharmaceutical! to authorized i
p

4
recipientt. Use of technetium-99n pertechnetate for processing with reagent kits

|W|/ in preparing radiopharmaceuticals.
N i
4 G, through I. Dispensino and/or distribution vf prepared radiopharmaceuticals to i,

4 authorized recipients, i

$ i4

f J. Shielding for lio99/sc99m 9'enerators.
|h

-

4 i
4 K. For use in Technical operation l'odel 773 calibration device for instrument #
$ ca librat inn. %
4 jo

g|PursuanttoSections
3?.7?, 32.73 and 37.74 of 10 CFR Part 32, the. licensee is i4

authorized to distribute the byproduct material described in items,6 and 7 of this | .4q license to persons licetted pursuant to-Sections 35.14 and 35.100 of110 CFR Part 35 -

'

4 (superseded) or Sections 35.100, 35.P00 and 35.300 of' 10. CFR Part 35 (ef fective |>
4 April 1, 1987), or under equivalent licenres of Agreement States, for the Groups or j,
:fSectiont indicated below:

f( A.
Unuted molybdenun-99/technet tun-99m ghnernters may be redistrib'uted to persons !'
licensed pursuant to Group Ill or Sectiori 10 CfR 35.200. !.

il }h
4 D. Gas or gas in caline my be distributed to personHlicensed pursuant to E

$ 10 CFR 35.700 (effective | April 1, 1987).
' I

h I

kF,throuch1. Any forn listed in each group, Groups I, 11, IV and V of Schedule A,
't|g

'

Section 35.100 of 10 CFR Part 35 (superseded) or authorized by Sections >

M 35.100, 35.700 and 35.300 (effective April 1, 1987), may be distributed to !h-
f perront licensed pursuant to that Group or Section. f
f CDiitiTTT E

>
! ! 10. Licensed material shall be used only at the licensee's facilities located at b,

1301 |iilburn Boulevard, liishawaka, Indiana.
.

6 ja

f11. A. Licensed material listed in Item 6. above, except for Subitem 6.K., shall be
.q; used by, or under the supervision of: (( i

i

|4j David S. Andrews Ouent Besing Brian C. Blaum ; >,4 Curtis Blaum Scott C. Brower liark E. Brown i

f Dale Bultmeier E. Dean Dome' Kurt F. Dunphy if
W|

Albert Easley Gregory Edquist Gregory Green
|p;
i p

l
q lied Gregorio Paul Gotti Gregory S. Hiatt
4 Danny L. Hinel Georae H. Hinkle Louis Juliano )
%

' '

%
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d 030-32564 6 -

I f

i|| _ _

| 11. A. (Continued) | f
I i !
q Donald Kapolnek Keith Koontz James W. Korb f ;

q William McHugh Stanley R. Miller David Newbaker I
N Stephen piepenbrink Timothy M. Quinton Paul D. Sale f

I|
9 John D. Scheu Jay R. Simon David Small
| Cynthia Anne Smith William Thompson Scott E. Van Heesbeke | ;

a Dawn K. Whitney Benson Yang i '

p

I I '

'
s B. Licensed material lie,ted in Subitem 6 X. shall be used by Gregory S. Hiatt, I

.

IN.
RobertAnger,AndreaDrownor.JohnlD.lScheu;)y g;~~ ~q in

At least one individual.ne'meP in Condition 11.A. sh, tall?beabysically present at !{ 12.

the authorized place ofjse whenever licensed materiaT f fp)eing used.
pq

q |n
4 13. TheRadiationprotecifokOfficerfortheactivitiesauthortredbythislicense P

4 is Gregory S. Hiat &3 ~ ,_ /'/ Ii -<

| u .QT |
' '~

14 A. (1) The source;(s) spe &cifiedsin Item (s) 7.C.fanfK. shal.libe tested for leakage
i

*

q

q and/or'c6ntaminationletjnteryals;not,toicxceed6m'onths. Any source p
t

( receivedffrom another; person which is not accompanisdsby a certificate p 4

4 indicatidgthatatestMagperformed'within6, months:beforethetransfer I ,

I h Ishall n,ot be putiinto;tise"unt ( ested J ~'
4

I4'

Notwithstendin'g The'perf6d|irjJefa,s c A o ' -his"t requir6d bydf[is condition, any|
(O ,p~ 1 mggj %

| (2)
q licensed [s'enled source..is'e)empts ffoin suchilsak tests when the source I
d contains 1100 microcuriies orblesp ofibeta/and/or g6mma emitting material I

4 - or 10 micfocuries'or less of alphaxemitting matenial. I
t

| Anysourceinstorage_andnotbei|g)us'edneed'notbeDtested. |% i. f Yt| ,Y
n When the source pB. '

q s
q is removed from storage for use or transfer to an,other person, it shall be tested p

4 before use or transfer. q
_ ), g,

p n .;
,

4 % ; r >

d C. The test shall be capable of detecting the presence of 0.005 microcurie of
!j>

,

$ radioactive material on the test sample. -If the test reveals-the presence
of 0.005 microcurie or more of removable contamination, the-source shall be- p

i
el removed from service and decontaminated, repaired.;or-disposed of in-accordance: I
4 - with Commission regulations. A report shall be filed within 5 days of.the date > ;

j the leak test result is.known with the U.S. Nuclear Regulatory Commission.- I
'

. Region III, 799 Roosevelt Road, Glen Ellyn, Illinois 60137, ATTN: Chief, |
| Nuclear Materials' Safety Branch. The report shall specify the source' involved, y ,

q the test results, and corrective action taken. Records of-leak test results n
( shall be kept in units of:microcuries and shall be maintained for inspection 1

4[ by the Commission. Records may be disposed of following Commission inspection. >
'

@f
f

D. Tests for leakage and/or contamination shall be performed by tha licenseeorby.j
( other persons specifically licensed by the Commission or an Agreement State to- ,,
y perform such services. ')
4 > ,

(|
is

q 9 -i
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. |I
g $UPPLLMENT ARY SHEET
y _

030-3?564 p

d >p

d, - |fi
i 15. Scaled sources containing licensed material shall not be opened.

| 16. The licensee shall conduct t. physical inventory every 6 months to account for h
q all sources and/or devices received and possessed under the license. Records 'I
a of inventories shall be maintained for 2 years from the date of each inventory. f

f;|
A

i C. The licensee may transport licensed material in accordance with the nrovisions of !

| 1D CFR Part 71, " Packaging and Transportation of Radioactive thterial." |p
q I
q 18. A. Radiopharmaceuticals dispensed and/ gor siistributed for human use shall be I

,y.tn Q ; i b p<! ; ] y i>
s. either: l
4 L

j (i) RepackagedfromNephedradiopharmaceuticallthatarethesubjectofan ;]
^

4
FDA-approved "New' Drug Application" (NDA) or for which FDA has accepted y

4 a"Noticeof<ClaimedInvestigationalExemption{oraNewDrug"(IND),or p

>4

( (ii)PreparedfrtbgeneratorsandreagentkitsthatJare"thesubjectofan
._

f
4

4 FDA-apprope'dNDAror|forwhichFDAhasacceptedanIND. |
'

4 ,

n y.- -

B. PreparedradiopharmacculiN1shforwhichFl%ddsiacceptedNnINDand ,
y4

q radiopharmaceuticalsprepare'd/fromgeneratorsorreagent%1tsforwhichFDAhas y

4 acceptedan,1NDshallbedispensed'and/or[ distributed: I?_ , pp r .. .m y * -

j (i) Inaccordancewiththekirecpons r6NdedIy~theshsoroftheINDand |
(ii)Onlytophysicians/whohaveubee!f,J > b

,

.?i i4

participateinc)ititcalfevaluat;i,on'ofithef,bythesponsoroftheINDto
n| accepted p.q

drug. Cg a4 s

. . . .

r_, >R
~ r~

The licensee shalk) inform in w.61 ting esch hhy$1cian,who participates in an
8d

IND evaluation that the physician!is responsible to the sponsor of the IND f3
~

ji for use of the drug"in!accordance with protocols;est7ablished by the sponsor p
q! and for reporting to the sponsor the clinical information obtained through 6.

1 use of the drua.
~~ " V P--,

4 a y
p>

4 19. The licensee shall elute generators and process radioactive material with reagent
j! kits in accordance with instructions furnished by the manufacturer on the label |
q attached to or in the leaflet or brochure that accompanies the generator or reagent j
4; kit. p,

f
.

>

('20. The licensee is authorized to hold radioactive materia.1 with a physical half-life of I
1ess than 65 days for decay-in-storage before disposal in ordinary trash provided: |{!

'< i >
q A. Radioactive waste-to be disposed of in this manner shall be held for decay a-
( mininum_of 10_ half-lives. _ j)p
(r >

% B. Before disposal as normal waste, radioactive waste shall be surveyed to >

determine that its radioactivity cannot be distinguished from background. fh[4 All radiation labels shall be removed or obliterated. - !p

9[ h
V >
(L P
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4 !
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,4 <

4 ?0. (Continued) k<

$ l ,i

f C. Generator colunns shall be segregated so that they rsy be monitored separately 'E

W to ensure deroy to background levels prior to disposal. i
S i<

i! P l. Any proposed changes in packaginq. shielding or labelling shall be submitted for td
'l review to the ll.S' Nuclear Regulatory Commission, Reaion III, Nuclear ifaterial f.

Licensing Section, 799 Roosevelt Road, Glen Ellyn, Illinois. 00137.
4 ii

4 2?. Reagent kits may be redistributed to persons licensed pursuant to Sections 35.14 and ;
A 35.100 of 10 CFR Part 35, or under eouivalent' licenses of Agreenent States, for i-
4 Group 111. f
.4 ! >

?3. Radioactive waste ray be picked up from the licensee's customers and disposed of in j'
4j accordence with the procedures, statements and representations in application dated y>,
4 Nover*ber 4, 1991. ;

|hA
4 P4. The licensee may ure the Calicheck device for doing linearity tests of its dose k
[j calibrator provided it follows the proceduret in the Calcorp, Inc. , fianual dated !

March ?, 198P. !,i

| |
% PS. The licensee nav use the Lineator device for doing linoarity tests of its dose j

{|
|4 calibrator provided it follows the procedures in the Atomic Products Corporation ;,

Lineator Instructions Manual dated June 20,-1963. I

f 76. The licensee shall have quarterly audits of:their radiation safety program, ! |
g perferned in accordance with statements contained in application dated |November 4, 1991 and 1 otter dated January 21, 1997.

Y 27 io

f
. The licensen shall maintain records of'information important to safe and effective

decommissioning at the address specified in Condition'10. per the provisions of l'

4; 10 CFR 30.35(q) until this license is terminated-by the Conmission. ',4
g le

M28. Except as spec Wically provided otherwise in this license, the licensee shall @
-

$ conduct its pra ram in accordance with the statements, representations, and [
.f procedures contained in the documents including any enclosures, listed below. h

1j The Nuclear Regulatory Conmission's regulations shall govern unless the statements,
4,!g representations and procedures in the licensen's application and correspondence are b

;4! nore restrictive than the reaulations. F

W
~

h

($
A. Appliration dated November 4, 1991; and j!

@
.q! B. Letters dated January Pl 1992 and February 1, 1992. %i
!4! jlt
,4; For the 11.S. Nuclear Regulatory Comnission f
I4: #

&[
4 i

h O
0 /b7 2- P ^ hd- Md _2Date:

Mater als Licensinq 5ecf W Region IIT y,4,
' '

t{au.sa m xma.w e m sx-xauxxxw w xx m eaxxxxmxxxY 3COP
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f

LICENLE rFE MANAGEMENT DRANCH. ARM i Ph0GhAM CODEt ,,___
AND STATUS CODE 1 3a . 4,

FEL CATEGDRYi [] ,, ,, ,, ,hfG10NAL t!CENEING :. F c T I O rm .
_ _ _ _ _ _ _ _ _ , , _

% : ETF. DATE O

s , pj l i FfE CDMMENTO: , , _ _ _ _ _ _ _ , , _ , , _ , , _ _ _ , ,

DECOM FIN A33UR REQD:*

: : : : : i,s: ''a: tt? ': ::::: ttt: tttt ;

L1CLU5L PEF T R@5MI T T AL
/

'A. REclou +

1. ATTl.lCATION ATTC.HED
AFFL1CAN1/LICLMSEE* CREGDRY 5. H1AiT
RECEIVED DATE 711105
DDChEl ND !O32564
CON 1hDL ND,i 392519
iICENDE NO,t ,-
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U.S. Iluclear Regulatory Commincion, Region III
Materials Licensing Section
799 Hoosevelt Road
Glen Ellyn, IL 60137

Gregory S. liintt /bd'J7
Spectrum l'harmacy
17460 Farmington Square Road
Granger, IN 46530

To Whom It May Concern:

Enclosed I have included an application for a material license
for a radiopharmacy. I have also included a check for $1100.00
for a schedule 3.D. license.

I would like to be able to open my pharmacy as soon as possible
so I will make myself readily available to you if you have any
questions. My home phone number is: 219/ 271-7183.

Thank you in advance for your acuistance.
:

RECEIVED

9/0 NOV 0 519919
g,$ kdGION III

Utense fee information
on 11 ext Page liDV b iM1

u -
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.WJ y/1- NUCLEAR REGULATORY COMMISSION
I WASWNGTON, D.C, MSS-

- 6*O 007 2 0')392
,

' Spectrum Pharmacy, Inc..
~ ATTN: Gregory S..!!iatt

President
17460 Farmington, Square _ Road
'Grangeri IN_46530'

Gentlemen:

This refers to Materials License 13-26367-01MD-which was:. issued-
~

February 3, 1992. The license was issued in-accordance with your ,

-application dated November 4, 1991.-

Through an_ oversight, the license was issued without'the required--

-

fee boing. collected. At the, time.your application was filed, itJ
appeared that your request would-be subject to fee-Category-3D|of-

5170.31 of.the enclosed-10.CFR 170, and the fee-of_$1,100-was
paid,

liowever, since the license was issued to authorize the processing: :
of byproduct materia 1-and=the use'of depleted-uranium;for.
shielding, a fee of $3,510d q required as specified.in fee-

( Accordingly,z an-. Categories'3Cadditional fee'$3,400) Land'2B)($110)?of $170.31.-of $2,410 1;viequired. Payment?shouldcbeimade to
theU;S.-Nuc(earRegglat6ry-Commissionandmailedto.thei

__

following| addressr~
Np U.S. Nuclear Regulatory Commission -

f,, #i of! Attn:: .Cheryl Phillips
_ _ . _

,
I -

,

-@' k 9 License Feeaand Debt Collection: Branch, OC/DAFp
Nj' Ma11 Stop;MNBB 4503, _ |.,

-

0-%y2 _ Washington, DC- 20555-::A

We-apologize for the delay _in notifying you of the1 additional! fee
.due_and for'any inconvenience this.. matter may1cause you..

Sincerely,

)'

g(# Dou Weiss,~ Chief-
M, - Mat rials License / Fee-Section: ''~

Lic nse Fee and Debt' Collection Branch,
Division'of-Accounting =and Financel
office of-.the Controller- #

Enclosure:
.10 CFR 170

.

. ~+ , m ^:.+ ,.N'-- .1',,1-.,_. ,.y.[ m j ...~^ -,_;- - ,, y
~

mm .
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- January 21, 1992

PH,ARMA Inc.

\!
\}

A7TH: Mr. Loren J. Hueter
Nuclear Regulatory Commission
Region III
Haterials Licensing Section

'

,

799 Roosevelt Road
Glen Ellyn, Illinois 60137

Dear Mr. Hueter:

The following information has been written in response to your
letter dated January 10, 1992 that requested clarification on
certain issues. I will follow the order of items in your letter.

"1". Name and Mailing Address of Applicant (Item 21

Spectrum Pharmacy, Inc.
1301 Hilburn Blvd.
Mishawaka, Indiana 46544-4639

I would like my correspondence with the NRC to come to my
home until I have received my license. My home address is:

Gregory S. Hiatt
17460 Farmington Square Rd.
Granger, Indiana 46530

Telechone number (Item 4)

(219) 255-5072

Title of Certifying Officer

President

RECEIVED

JAN 24 1992

1301 Milburn Blvd ItEGION III
Mishawaka,IN 46544

gp6/f(219) 255-5072

b r..
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"2". Needed Additions to Items 5. and 6. of Application

Please add the following:

ITEM 5

Radioactive Material

Element and Chemical and/or Maximum Amount
Mass Number Physical Forn Which Will be

Possessed at
any one Time

,. . __ _
,

K. Depleted Uranium K. Metal encased in K. 110 Kilogram
Uranium-235 stainless stcol

L. Cesium-137 L. Sealed Source L. 170 milli-
curies

The number of sources being requested for calibration services is
one (1) at this time.
1. Redistribution of Reagent Kits

Reagent kits will be redistributed in the original
manufacturer's kit sleeve and as smaller units as requested
by a physician or a physician's representative. The smaller
units will require the original manufacturer's sleeve to be-
broken down and the desired quantities removed. At no time
will the individual kit package be opened prior to
dispensing.

All reagent kits will be redistributed accompanied by a copy
of the manufacturer's package insert or brochure, leaflet or
other document that describes the procedures to be followed
and the equipment and shielding to be used in processing
radioactive material with the reagent kit.

2. REDISTRIBUTION OF SEALED SOURCES--CALIDRATION AND REFERENCE
SOURCES

a. These sources will be redistributed to customers
licensed under the provisions of 35.14 of 10 CFR, or to-
customers specifically licensed to receive calibration
sources for medical equipment calibration.

b. The calibration or reference sources to be redistributed
will have been from a manufacturer authorized to distribute

2
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the sources in accordance with a specific license issued
pursuant to 10 CFR 32.74-or under equivalent regulations of
an Agreement state.

c. The manufacturer's labeling and packaging will not be
altered and redistributed sources will be accompanied by the
manufacturer-supplied calibration certificate and the
Icaflet, brochure or other document tht provides radiation
safety instructions for handling and storing the sources.

3. Redistribution of In-Vitro Kits

A. For redistribution of In-Vitro Kits to General licenses;

1. The prepackaged in vitro kits to be redistributed will
have been obtained from a manufacturer authorized to
distribute the in= vitro kits in accordance with a specific
license issued pursuant to 10 CFR 32.71 or under an
equivalent license of an Agreement State.

2. The manufacturer's packaging and labeling of the in vitro
kits will not be altered in any way.

3. Each redistributed in vitro kit will be accompanied by a
copy of the manufacturer supplied package insert, leaflet,
or brochure.that provides radiation safety instructions for
general licensees.

B. For redistribution of In-Vitro kits to Specific' licenses;

1. Spectrum Pharmacy, Inc. will obtain prepackaged in vitro
kits (as described in 10 CFR 31.11 (a)) for redistribution
to specific licensees.

2. Spectrum Pharmacy, Inc. will ensure that the labels,
package insert, leaflet, brochure, or other documents
accompanying the redistributed in vitro kits do NOT
reference general licenses, exempt quantities, or!NRC's
regulations that authorize a general license (e.g., 10 CFR
31.11).

3. Spectrum Pharmacy, Inc. will ensure that labeling on
redistributed in vitro kits conforms to the requirements of
10 CFR 20.203.

4. Redistribution of Unused Generators

a. All unused generators to be redistributed will have been
-

obtained from a manufacturer authorized to distribute the
generators in accordance with a specific license issued
pursuant to 10 CFR 32.73 or under equivalent regulations of

3
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an Agreement State.

b. All unused generators will be redistributed without
opening or altering the manufacturer's packaging.

.

NOTE: It is not the intent of Spectrum Pharmacy, Inc. to
actively solicit business by selling unused generators. Spectrum
Pharmacy, Inc. does want the option to provide unused generators
in order to meet specific customer's needs.

"Under the redistribution of unused generators a description of
the facilities generator waste storage and the ultimate

- disposition of the generators was requested."

A. Generator waste storage
-

The generator / waste room has approximately 184 Sq. Ft. of
floor space and I have allocated approximately 75 Sq. Ft. of
that space for radioactive waste storage. The spent
generators will be stored behind 1/8 inches of lead. The
wall separating the waste room and the dispensing room as
well as the exterior wall in the waste room are a minimum of
8 inches of concrete block.

Used Generators will be returned to the original
Manufacturer or stored until decayed.

1. Generators returned to the original manufacturer (most
manufacturers are requiring return of their generators)

a. Return the Mo-99, Tc-99m generator to the original
shipping container while wearing disposable gloves,

b. Perform wipe test on surface of container
~

c. Obtain radiation levels at surface and one (1) meter

d. Complete appropriate labeling and prepare shipping
certificate.

2. Generators stored for decay

a. Returned Mo-99, Tc-99m generator's surface will be
wipe tested while wearing disposable gloves,

b. Mo-99, Tc-99m generator will be dated with the
current date and place in the appropriate shielded
area.

c. The spent generators will be decayed a minimum of
ten (10) half-lifes (about one month). The cores will

4
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be removed and further decayed to background and the
lead core as well as the container will be wipe tested
for any-removable contamination. Once all items have
decayed to background and show no removable
contamination they will be disposed of.

Item 6

Purposes for Which Licensed Material Will be Used

Material reference Purposes for which Material Will be Used
Letter from Item 5

=================================================================

K. Shielding of Mo-99, Tc-99m Generators

L. Technical operation of Model 77302 Tech
Ops calibration device

"3". Item 7 of Anplication

" Clarify spelling of last name of pharmacist Brian c.
Blaum."

The correct spelling is: Brian Craig Blaum and he is listed
on license number 34-16654-01MD Syncor Corporation, Toledo
Ohio. I am using amendment number 62 dated November 30,
1988.

Please add the following names to my list of Individuals _

Responsible for Radiation Safety etc.
(Janlle.ssbtkt #

Scott Venbesebook-R.Ph
Listed as authorized user on N.R.C. license #34-16654-
01MD, Syncor Corp., Toledo, Ohio

Albert Easley R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD, Syncor Corp., Toledo, Ohio

Keith Koontz R.Ph.
Listed as authorized user on N.R.C. License-#34-16654-
01MD,

William Thompson R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD

David Small R.Ph.

5
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Listed as authorized user on N.R.C. license #34-16654-
01MD

Paul D. Sale R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD

Benson Yang R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD

Stanley R. Miller R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD

Danny L. Minel R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD

Gregory E. Green R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD

Donald Kapolnek R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD

Stephen Piepenbrink R.Ph.
Listed as authorized user on N.R.C. license #34-16654-

i 01MD
,

n.
Hinkle R.Ph.

yh., George H.Listed as authorized user on N.R.C. license #34-16654-4
01MD

f)LouisJulianoR.Ph.
A Listed as authorized user on N.R.C. license #34-16654-
j 01MD

James W. Korb R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD

Kurt F. Dunphy R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD

Jay R. Simon R.Ph.
Listed an authorized user on N.R.C. license #34-16654-
01MD

David S. Andrews R.Ph.

6
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Listed as authorized user on N.R.C. license #34-16654-
01HD

Scott C. Brower R.Ph.-
Listed as authorized user on N.R.C. license #34-16654-
01MD

Gregory Edquist R.Ph.
Listed as authorized user on N.R.C.-license #34-16654-
01MD

William McHugh R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD

Quent Besing R.Ph.
Listed as authorized user on N.R.C. license #34-16654-
01MD

================================================================

3. Item 7 of Anplication cont'd

"Please clarify the working' status / relationship that John D.
R.Ph., will-have with Spectrum Pharmacy." 6t

% e.s wy gu accg awMog w;R Re6rt T. byc. frPh.D.,Scheu, 4 Su % tvt~T. wc h 3cLs t Sch
Please find attached the qualifications of Robert T. Anger,
Jr. Mr. Anger is currently working with Medical Physics
Consultants, Inc. thus affording a wider range of services
and coverage to Spectrum Pharmacy, Inc.

I would also like to request that John D. Scheu, Ph.D.
~

remain on my license as an authorized user.

4. Eacility Description

The delivery vestibule, used for drop-off of radioactive
shipments, will be heated to prevent freezing of delivered-
packages in cold weather.

FUME HOOD AND GLOVE BOX DESCRIPTION.

All work involving the handling of open containers of
millicurie quantities'of liquid radiciodine will be
performed within the-olove box. (see diagram Sa)

The fume hood will have a minimum flow rate of 400 CFM and
will be'used mainly for the storage of all volatile
materials as well as xenon-133 and Iodine-131. The fume
hood will be running 24 hours each day and will be-exhausted-
through the roof of the building. Air monitoring of the
unrestricted space will take place in the stack above the

7
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-point-where the glove. box's exhaust is connected.- TheLairL
monitoring of the rostricted space will take placeLin the
breathing-zone somewhere in the_ iodine work room.- The
filter for the unrestricted space will_be an in-line--
charcoal filter and the~ filter for the restricted _ space will

-

be an open faced _ charcoal _ filter.

The glove box's effluent charcoal-filters will be
approximately 1 inch thick in a 12 inch square frame._ The
theoretical trapping efficiency for each inch is 81%.
Therefore, two one (1) inch filters should have a trapping.
efficiency greater than 98%. The annual concentration of:
radioiodine in offluents released to the environment should
be less than 1 x 10 e-10 uC1/ml for the unrestricted space-
and less than 9 x 10 e-9 uC1/ml for-_the restricted 1 space.

The above estimates of the concentration of.radioiodine in
effluents released to the environment should be very
conservative based upon previous experience--with--a
radiopharmacy in a market the size of the market forz
Spectrum Pharmacy,.Inc. Routine sampling-of both the;
restricted and unrestricted areas should substantiate the
validity of the above estimates.

Prior to use, at installation, of_the gloveL ox the linearb g
flow across.each arm port of the hood will-be determined
with an anemometer under conditions.of normal-operation with
'both charcoal filters-in place _and with--the standard-

laboratory fume hood on. The linear flow test across each
arm port as indicated above will be repeated at leastL
quarterly to insure that the unit' continues to_ operate:at
.this base line level. If the air' flow drops below.75%cof
the initial _ flow (baseline) then the filters will be changed-
to insure proper operation. y

In the case of a mechanical failure.of-the fume hood the
emergency procedure willebe to essentially halt any?
manipulation of Iodine-131~until the equipment is

'
,

functioning properly again. If.the glove box has_a
mechanical failure the: sash of the? fume hood will be closed.
off thus maximizing.the negative pull through the glove _ box
by the fume hoods blower.- ;

y

" Confirm that' disposable gloves will=be. worn when surveying and l
changing the. charcoal filters."

Spectrum Pharmacy, Inc confirms that the-use of disposable.
gloves will be. required when any employee is involved in: '|
handling-the changing:of the charcoal filters.-

" Describe special shielding:that will be available and'used

8
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( during iodine-131 therapy capsule preparation, in addition to the
previously described lead block with two holes (e.g. l block
shield and lead glass or other type of window in glove box)."

The glove box is constructed of a plexi-glas type of
material and there will be a L shield constructed of one (1)
inch of lead inside the glove box. The L shield will have a
lead glass window.

" State the storage location of stock Xenon-133, stock Iodine -131
and waste Iodine-131 as well as the location where Iodine -131
will be handled in millicurie quantities of liquid."

Xenon-133 and stock Tocine-131 will be stored in the fume
hood as indicated in diagram Sa, Waste Iodine-131 will be
placed in a zip-lock type of plastic bag and then that
plastic bag will be placed inside another plastic bag and
then the outer bag will also be sealed. Waste items
included will be syringes, vials, charcoal filters,
absorbent materials, returned waste from customers.

Liquid iodine-131 will be handled in the glove box where
there will be charcoal filters in-line with the effluent air
flow Sealed tins containing therapy solution or diagnostic
capsules of Iodine-131 will only be opened in'this charcoal
filtered glove box. Vial septums, syringes, pipettes, etc.,
which may be contaminated with iodine-131, will be rinsed or
decontaminated before removal from the glove box. In the
case an item is difficult to decontaminate the item in
question will be treated as waste and double bagged.

The integrity of the safety procedures for handling Iodine-
131 will be substantiated by the routine sampling of both
the restricted and unrestricted air space. The sampling
system will run continuously for both the restricted and
unrestricted areas and each area will have an air flow gauge
in line-with the vacuum line running from the pump to the
appropriate filter. The restricted area sample will be
collected in the breathing zone of workers processing
Iodine-131 (e.g. outside the glove box above the area where
an individual would be working).

The samples will be collected and' analyzed to evaluate air
concentration in both restricted and unrestricted areas at
the end of each work day that liquid iodine is opened and
dispensed in millicurie quantities and at not greater than

9
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weekly intervals regardless of work activity with lodine-
131.

"5" Thyroid Monitoring

The iodine bioassay program specified in Regulatory Guide
8.20, " applications of Bioassay for I-125 and I-131", will
be implemented. Iodine-125 will not be handled in an open
form so a bioassay for Iodine-125 vill not be_ performed.-

The equipment that will be used for the bioassay-
determination is a Tennelec/ Nucleus MCA (PCA-P) with 2048
channels. This MCA utilizes a windowing technique with
pulldown menus. The probe is a two (2) inch Na1 crystal
that will be housed in a lead shield. This configuration
has been marketed for thyroid uptake systems and well
counting systems. As in all uptake systems this system will
also have a collimator when being used as an uptake system.
The extra shielding provided by the larger well shielding
increases sensitivity by reducing the amount of background
noise.

"6" ligal_t;h Physics Procedures

"What additional health physics procedures will be employed
because your personnel will be using I-131 of a higher specific
activity and higher concentration than they are accustomed to
using?"

When handling I-131 employees will be instructed to wear two
sets of vinyl or latex disposable gloves. All personnel
will also be instructed to utilize tongs to increase the
distance from the hands to the source material and all
personnel will be reminded to keep the " time" variable in
mind (time, distance and shielding). Additionally, all
waste will be placed in a plastic bag that.can be1 sealed and
then that plastic bag will be placed inside another plastic
bag that can be-sealed. When venting a new vial-of Iodine-
131 Spectrum Pharmacy, Inc. personnel will be instructed to
utilize a syringe with activated charcoal inside. The
charcoal is to absorb the volatilized iodine. This syringe
will then be " double bagged" and put in a leaded waste
container specific for iodine.

Because of the nature of iodine-131, Spectrum Pharmacy,'Inc.
has set aside a special room just for the handling of this
material. Very few other radiopharmaceuticals will be
stored in this-room. Additionally, Spectrum Pharmacy, Inc.
has gone to the expense of installing a glove box with a
charcoal filtering system along with a normal fume hood.
Continuous monitoring of the air in both the restricted and
unrestricted space has also been established.

10
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"7" bLARA

"What steps will you take to ensure that personnel exposures and
effluent releases of I-131 are kept ALARA during preparation of
therapy capsules?"

All personnel that will be handling Iodine-131 will be
trained in the proper procedures for preparing therapy
capsules and only the pharmacist handling the prescription
will be in the iodine room at the time. Initially, the
pharmacists will be instructed using normal saline instead
of radioactive iodine. The pharmacists will be instructed
in the placement of the capsule in the lead holder and on
the quick handling of the iodine (using lo-dose insulin
syringes). A dose calibrator has been purchased for the
iodine room just for the purpose of reducing handling time.

NOTE: Lo-dose insuling syringes deliver all of the contents
leaving little to no residue. When preparing capsules the amount
of activity assayed will be very close to the amount the capsule
is made from.

"7" ALARA CONT'D

All personnel will be instructed in decontamination
procedures and the need to do so quickly.

The iodine-131 in the effluent air will be kept ALARA by
venting new containers with charcoal filled syringes, only
opening containers in the charcoal filtered glove box, only
preparing capsules in the glove box, double bagging all
waste and cleaning up the work area immediately.

"8" Prenaration and Assay of Cansules of Prescribed Activity

The special correction factor that is needed for the dose
calibrator when preparing capsules is called a K factor.
Spectrum Pharmacy, Inc. will deternine the K factor for its
calibrators by acquiring an NBS traceable capsule. The Cs-
137 rod source will be used to determine the K factor.

K =AxB where
C

A = Certified activity of I-131 standard corrected to the
time of measurement.

B = Dose calibrator reading for Cs-137 reference source at
time of measurement.

11
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C =' Dose calibrator rending for I-131 standard at time _ofz

measurement.

The Cs-137 source would need to be corrected for_ decay
thereafter.

As stated above, capsule compounding will first be practiced
using normal saline by all pharmacists prior to actual use-
of I-131 solution.

"9" Survey Meter Calibrati9n

Please amend page P4, item E of my. application to read:
Survey meter calibration procedures will be in accordance
with Appendix B of'NRC Regulatory Guide 10.8.

"10" Trpnsoortation

Spectrum Pharmacy, Inc. confirms that any use of a common
carrier for transport of material will involve only delivery-
of packages which are already packaged and labeled in
accordance with DOT regulations.

Please amend paragraph 1 of page 22 of Spectrum Pharmacy,
Inc.'s application to read:

~

A copy of written instructions will be kept conspicuously
available (ie. dashboard or window) in each delivery vehicle-
for driver, police or civil authorities in case of traffic
accidents, etc.

Please amend item #1, page 22 of Spectrum Pharmacy, Inc.'s
application Pharmacy Phone # to the following:

Pharmacy Phone f (219) 255-5072
.

"11" See attachments

"12" Labels

It is my understanding that the label-submitted is being
used by some other independent pharmacies and a large
national chain pharmacy. Based upon this information I am-
understanding that NRC Region III will: approve-my use of
this label.

"13" see enclosed license '(v.itk h+ b NrAud)

12
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14. -Please' amend Spectrum Pharmacy,|Inc.'s application as
.follows: '

A. Page 18, paragraph two_should read-Canberra series 35
'

multichannel-analyzer or equivalent.

B. page 10; phone number needs changed-to (219)L255-5072
,

C. Page 21; Phone number needs changed from (219)255-0572 to $

.(219) 255-5072

D. Page 22; phone number needs changed to (219) 255-5072

E. Appendix F bottom; phone number:needs. changed to (219) ,

255-5072

F. Appendix I-2; Office Phone needs changed to (219) 255-
5072

i

G. Item 5, B, Pleace increase the maximum amount for
possession from 15 mil 11 curies (mci) to 50 mil 11 curies .(mC1)

.

P
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MEDICAL PHYSICS CON 8ULTANTS, INC,,

5230 N.WA8ENGTON BLVD. 2300 81 Dear
P.O.BOK 30209 ANN A30BOR. MI 44103
INDIANAPOUS, m 46280
1 m W " r1 1413m mtist,

Medical Physics Consultants Inc. (MPC) has been a " group" for over 11 years and
has maintained an excellent reputation with regulatory agencies. We have six full-
time physicists, a full time physicist assistant,1,5 FTE secretario, and three
senior physics consultants (including myselfin Indianapolis) who support MPC in
their special areas of expertise. We are the only group in Michigan and Indiana
with full-time physicists certified by the American Board of Radiology in both
Medical Nuclear Physics (3, plus one in progress) and Diagnostic X-Ray Physics -
(2). We have over 70 cumulative years of experience in Nuclear Medicine and 30
years in Diagnostic Radiology, and currently service over 150 institutions in
Michigan and Indiana, One of our full-time medical physicists has now relocated
to the northside of Indianapolis, thus clearly establishing our long-term
commitment to the Indiana medical conimunity.

At the Ann Arbor location, we have a survey meter cabbration and repair facility.
One employee is dedicated to performing survey meter cahbrations (at no
additional charge to Nuclear Medicine accounts). We have one senior consultant
physicist who is dedicated to forms / software development, and one contracted
physicist for other software development (e.g., SPECT acceptance testing
software).- All of our inspection forms and the associated coftware are original to
MPC and are continually upgraded to reflect regulatory changes.-

e
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ROBERT T. ANGER, JR.-

Medical Physicist / Radiation Safety Officer
Methodist Hospital of Indiana, Inc.
1701 North Senate Blvd.
Indianapolis, IN 46202

B.S. in Zoology from University of Michigan (1965)
M.S. in Radiological Health from University of Michigan (1966)
M.P.H. in Radiological Health from University of Michigan (1967)

Certifled in Medical Nuclear Physics by the American Board of Radiology (1975)

Twenty two (22) years experience as a Medical Physicist and Radiation Safety
Officer, with the last 20 years in Indiana

1971 76 Indiana University Medical Center Indianapolis, IN

1976-Present Methodist Hospital. Indianapolis, IN

1971 Present Consulting Medical Physicist for a number of
hospitals / clinics in Indiana. Since 1988, have been
afilliated with Medical Physics Consultants Inc. (MPC), a
group of M.S. level medical physicists based in Ann Arbor
Michigan. MPC now covers over 25 hospitals in Indiana
along with over ISO hospitals / clinics in Michigan.

Adjunct Professor of Physiology and Health Science, Ball State University, Muncie,
IN, September 1985 to present

Adjunct Assistant Professor, Radiology Department, Indiana University Medical
Center, Indianapolis, IN, September 1976 to present

Member, Society of Nuclear Medicine (since 1969) - elected member of Board of
Trustees (1978-88), Past President of Instrumentation Council (1984-95)

Member, American Association of Physicists in Medicine (since 1973), Past
President of Ohio River Valley Chapter (1978-79)

Charter member of Hoosier Chapter of the Health Physics Society (1976) - Past
President (1987-88)

Approved by Indiana State Board of Health as a " Radiation and Health Physicist"
and as an "X-Ray Machine Physicist"
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10~.14- Product Shielding

Maximum Activity for Each: Type of Container'(e.g.,. vial ~,--
syringe)

Radionuclide Max mci Vial- -Max mci Syringe

Tc-99m 1000 200
I-131 250 0.5
Xe-133 40 N/A
I-125 2 2
Cr-51 1 0.25
P-32 20 10

T '

Most radiopharmaceuticals are-shipped in.enough shielding _to-
reduce the exposure rate at 0.5 meter to 0.25 mR/hr:or~1ess.
The following table shows the shielding required to meet.

~

this criteria.-

Radionuclide- Max. Quantity in mci- Lead. mm Ekrected Sw$ece
P"4 ea dl u t 're R I L r -Tc-99m' unit dose 60 2.0 e.I '

Tc-99m multi dose 1000 2.6 ' O.1 :

Ga-67 multi dose. 100 7.0_
.00J 1Cr-51- 2 ,0

gg:
Xe-133-unit dose 40 '1.0- : ,,g-
In-111 unit dose 5 ' 3 .' 2 - ' 3.e
I-123 multidose 5 1.0 10-
I-125 10 1.O o,p
I-131 diagnostic 1 6.0 WO.
I-131 therapeutic' 200 50'.O gp oL

Normal-shielding)for unit _ dose syringes is3a. lead lined,,
screw: top closure, leak proof plastic:-syringe _:' carrier._ Vial; ;
of radioactive; materia) -_. distributed? by the pharmacy! willE be..!
shielded in -vial: shields' that the1manuf acturers" utilize;
the average 1 lead thicknessLof:the--shieldedLsyringe carriers "

,

H .is no less than Srm. The'~1ead thickness of manufacturer-

supplied vial. shields;used for--pharmacy distribution;is no'
less than-4mm.-

'
'

The maximum; radiation level to'be expected..at theJsurface of-

each type-of= shielded containerfwhen filled.with the maximum?
activity is less.than 50mR/hr.-

<
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* Ideal for handling syringes within the hospital or radiopharmacy, as well as for shipping.

MODEL 10004
| * Features a 1/4" lead wall encased in a durable plastic housing with threaded closure.

* Compatible with all medical radioisotopes and limits gamma ray radiation to acceptable levels for 150 n
67 Ga; 250 mci of I 123 and 1.2 mci of I 131, according to independent test reports.

'r
MODEL IC-008

,
. * Features a 118" lead wall encased in a durable plastic housing with threaded closure.

* Designed for use with technetium and eliminates measurable gamma ray radiation from Tc99m (assumit
container is filled with 100 mCl), according to !ndependent test reports..

Both models aval!able in white or red, with quantity discount pricing.=

' '
Cat No. oescription Price.y . 1111404 1/4" Lead Walt $12.45'''
1111008 1/8" Lead Wall 10.95.'

I
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!
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Evaluation of 9|elded Syringe Carrieh for Transp rting'

Radioactive Doses .

, .

Normen D. Levi: end Mary Oglels.Daaner
*

University ofNew Mrsfco Bodlopharmory, Collegr of thermory, Albuquerque, New Mostro

DYt entuatedfour temmercle!!y evellobtr ised.!!ned springt w, ,c
. p%tertlert typleelty usedfor transportellon of redlophermstru.

'

u q.,
g

titel unit deses to determine their ehillry to ufely renteln redio. }.,i f
n' :th

,,

settelty. The United Stores Department of Transportation '

I:'hj:', . ,', h
* '(OOT) *performen're ersterin* were utilised or peremeters to t*,

-n Njud e reintive effettlernest. llowever, berewse sper(fle design y qgt s

|hs
|?

ersessments are left to the astr*: discretion, we tested ellfour I

syringr earriertfor: wel hr endthickness o| Ired; rffirory in et. ), ,, ).}
lonvetInt redletion emillsdfrom the most commonly shipped 5,,

', ' y (t

f
' t .g.

radiopharmeerrottrelt; effretiveness in pervention of Irelegt ),, 'C $
*

of C .N
I.I '

fim the entleted syringe; and comptioner with DOT regule. .i t

tions. One syringe terrier model wasfound to softly contein ( i.$ n) N
'gy'
ci

* ''' '

*&

h', l
, },1:r} h[[,,, _

-' '
radioettive emissionsfrom both high. endlow. energy redle. > ..

nurtides; while e strand modelwes shown to provide edroguett |'
'

ff,

's

f. f'contelnment only wiern usedfor lower energy radionuelides '
..

b
'

(e.g., technettum pradoorts); Two other m odelt we rr evolue rede s 3 y },

less effretter in severalperometers including rentelament of f f} f~

( | ' , o=@*% ', &/I"Idt- ,

A . ; '1
Special shleided entriers have been developed for sy. I

,
,

f .

r
D

j r, j .;:9 '-

rirges containing radioactive doses In order to safely J
. j1h. , $,}' T.

transport the doses from one location to another (e.g.. I., o ,
,

I from centrnlised rndlopharmneies to aren hospituli). 0 @, ' pf M (i

="N'
,

'If " p'q '

[1

.
'

Tliese doses ure usuntly delivered by radiopharmney. '

t

g ,
i gN*'owned vehicles or by common carrier (1). The transpor.

f.,y
'*

Q # MY;f..;tation of radiophurmnceuticals byeommon carrieris reg. M.

//C,('@[f
ulated by DOT under the"Harardous Malerials Regula. h .'' i

.

N 8 ' WT $lions" (2-4); Regulatory bodies that routinely govern '

: t
operation of vehicles owned bycentralised radiopharms. |g, q , , I, . 2,yj' p. ,ecies are both DOT and NRC(orits equivalentin Agree. y

. hy' 1 A.' '. '. Iment States). In addition, some state, county, and local y j.,
agencies may also regulate vehicle operation (e.g., plac. h jf'.e

,

n rding of vehicle).Sinndards for hazardous materin b con. f,9 Je-

[df
' I ,' ' "I

.

, 1),/ininers and their transport are outlined in Tariff No'.Ji,
'

'
cffective March 31,1977. However, because regulations -

,.)i
f

preteribe the " performance criteria", but do not provide j

h*'f
specific regulatory approval of design, the shipper musi j,\' ' .i.

make his own essessment of t,he effectiveness of s partiev. N >$ 1 ! Q bh
. lar shielded carrier relative to federal performance re.

N.1. sy,Wuento sysid. s caos w n su,wdio sad eonname' a
quirements (1.-4). .

" " * * * * " " *This project was conducted s'o that the general nuc! car
medicine community could have a bnsis brdetermining shipped radiopharmaceutienir, (c) effectivents: in pre-
the relat,ve ability of typicalsyringe carriers te sitenuate venting any lenkage from the enclosed syringe, and (d)i

radionctivity and contain internal fluid leakage shoul.d it compliance with DOT regulntions. Item tooccur during dose transportation.
Dace. 5/26/86We evalunted commercially avs.leble shielded lyringe

. '

t

| entriers for:(n) weight and thickness ollead,(b)cfficacy 7,, ,,p,;nts cons u: Normen n. t.tWs, tJNM Rediepumary,
in a ttenun ting rn dia tion ernitted from the most commonly cene gt .m,um.cy. An,i,quum. N M im e.

.. . . -_. . _ . -
_ _ - - . . _ - . _
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n 30^

. .

. m Malerlais and Gh':ds
T'fd,0' 'hM$.$pg.5 + [ Four different syringe carriers were evolusled: th.c I C.f '..

-

(..h, T* '
-

Il 008 (Fig.1) and the I C 004 (Fig. 2)(General Design De-I*
r, .

* "'' " ' i velopment, Albuquerque,NM),and the la(Fig.3)and Ib'#. .
'riy,i

'

r W(-- l. < (Fig. 4), both formerly made by Ainsworth Co. (Albu.
, f. . f

)*g' *
.

querque. N M).The General Design models a re mo de of no
,

,1 s ,

i less than 959[, lead, and the top and bottom intctlock by
"

.'f ' 'I.q'Q.'# '

), ,[ '

.,y,,
means of threeds rnolded into the plastic housing. The! PM . # 6 '

k:q d-
,

top and bollom of the Ainsworth carriers slide logetherI.' .'jf.hf and the junction is usually scaled with masking taPC. In
'e

. 'M*t aih e.
.

f !i'N(t h tM $*.<)'
.

.

l
DMY MS ,''. }N." i, 'M the Ainsworth models, the covering is not continuove.

/
' '

Neither Ainsworth modelis currentlyin production, but

{sc .scime n,,inew.ie.ic.co4wmur ai.e.uanamwn. since many of these carriers are stillin use,we felt they
should also be evaluated.

' @p 'f' * * M]i ,4 j ] in all following tests, six'of'esch type of carrict; werc''

9,'..% ~ "
e ,

f.r$8 f tested and the average results reported. Each entrier was'), 'j .

\|',: ,
f

p,C weighed and the thichness at critient points was mensured' 4 6

(". j bk .,;y" \ '(Tsble 1). Attenuatlog effectiveness of the carricts (both
.^

l

. ' g(IG' [k .h
'.T

1 r| surface and transport index readings) was evaluated with' t' .
"|Il .''

f,.1-|. .h..,. k . de')l .$ syringes containing:(s) pproaimately 350,Ci of 1131T.'.,.* 9 .
,

I. , . . 3( ' i k . 9 (Tuble 2),(b) 7 mCl of Gs.67 (Table 3), and (c) 100 mci
i'". ! ', 3-r j v d.'

*

C, g i y of Tc.99m (Table 4). Transport index is defined as the

G.'.
b, N,g)

|

d highest radiation dose measured in mrem /hr at 1-m dis.q - "

bit' <. !'h, tance from any accessible surface of the container.'Y A Ik' ' '*

i Lenknge ofliquid was tested by placing 2.0 ml ors non.I rbt[,. ), 53M . , u Pr
radioactive rose bengnisolutionineachcarrier senlingthe,7.ft 4.C ' ' +

j carrier, wrapping it in absorbent paper, and subjecting it
,

i* * '. i 'ffi[ ,

to conditions at least as strenuous as those normully as.

'.0
,

,

F 1- 8 .

T socimied with tra nsportation. Syringe ca rriers were tra ns.Y;It

I %'e$@)d[h/hh.[W i M '
.p

l' IbI h
! P0' icd for a fulldayin the UNM radiopharmucy truck on

RAT @ h i, j its usual delivery route. The carriers were the n pa'cked in a
t

DOT box a nd tra nsported by common currierio a nd from
FIG. 3.sydaes esteiee sMeid, to wm an, en ios.psestic cui'N. a client 200 miles from the radiopharmacy (ht).The car.

riers and surrounding absorbent paper were then exam.
ined for evidence orleakage,which would be indicated by

T ]h
IDI
ik:Ni3 {h , h[74 *d'{[f ^''f

@j ' ,

.,
sinins on the outside of carriers and absorbent paper,* " **.r j A''

.

At this time, we felt that placing a very thin rubber gas-, g.p4 g
- S ket between upper and lowir parts of carriers might in., <j|g%

Q'i-
i d,hr, .ti

f:Y 4 %[.d., 8 M , W $.';;. h/4 . D ,'" 9 crease their ability to contain internal fluid leaknge.This
y

: ,,

T 'A D was donc and alisubsequent testing of the carriers was sc."

;h (; I. .I j
y

h complished with the gasket in place.The gasket irnproved

3.1;;,lhtf.h,b h(Ft . 4, $
,

h*
containment characteristics and did not change attenua.

I,

i' p tion characteristics, it Is now an integral part of the Gen.

8: ft'.FM 'g, g.y.'fiW,*OL .
l '' ,.

'. M 1 '.'' s .t eral Design carriers (Table 5).

*.W!j,q.,q,it,hf,U 9 h. Further tests for leakage were performed by filling the
,

d'fql .
4 carriers with 2.0 ml of rose bengal solution, wrapping

,

i.M t .i$'N iM7.Od'M 4

19'IN. W h/qd.V$$ , Ih . h.: ( # O'N
them in absorbent pnper placing them horizontallyin an

f .N.
"'

\ f,r) Eberbneh shaker, and shaking for 5 min at a rate of 120

k,54]Ib$ gh ., FN. .'g.$ g&I,3i./ * %., # g.( strokes per min (Table 6). A drop test was perfortned by

||bfI . ,
T,sf J .q.y I'; . . '. ,r g;ii;ng the entriers with'2.0 ml of rose bengal solution,.

,

h. .. wrnpping them in absorbent paper, and subjecting them
'T ..y' *

$;i
'7 w;iN' '' .g

. .

to a free drop of 6 ft onto concrete. They were allowedib .., . ,Qc'?
to remain on the concrete for 30 min to allow for stepsge

,

,Ih -.

~

i. ,:*p.[f '.h, g h t k. [Af.J h p G )7s.

and then examined (Toble 7).i .. ,o.

'bhe'Nk$lE[ ! ^-**Mh$$hggj lations was evaluated by comparing test results with these
( ompliance f each carrier with applienble DOTregu.

FIG,4, srange caestet sNeid. in um ano-ea iee.s'ut erwas. fcgulations. Icem 10,'Date: 5/26/86
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Hesults
As shown in Table I, carrier I

C 004 contains 30;f,(by weight) TABLE 1.Measuremente of Weights and Thienness of Lead,<

more lend then modell C 008,ll% c,,,,,, u,, y,,, t w, i,y g,3 i,,,,733,gn,n gem 3
more than model in,and approaL arr' ate co'ner cent srese carrier oeermately the same amount as Ib The carrier was carrier won osse
tops of I C 004 and i C 008 are tide Top alt., ei nenom
13% thicker than those of la and i c. coa too o.s i us o ss oss t. i t
th, and the bottoms have 43% 1.c-co4 isa on 1.i t o.s s 0 :3 1.27

greater thickness. With the ex. |' |[ [ $ ' , " " ,'M o ,i
'

,

cention of I C 008, enrrict walls
nre essentially equal in lend thick.
ness,

_

Tabic 2 indicates that carrier i C-004 attenuntes

entricts when meas {l as wcll as or better than bther
TABLE 2. Camma Ray' Penetration with 5yringegamma rays of !.l

ured at the top, bottom, and junc. Containing 362 p Cl of lodine.131 tn 2 mi ol Volume,

tion, it has 27% more attenuating properties for this. (Measured in mR/h on the surf aca.)

isotope than either la or Ib, and 74% more than 1 C. Carrier No. Top Junction Ltiddle Bottom s t i m (T.I.)
008. The same carrict (I C-004) aho attenuate gem.
ma rays of Go 67 better than any of the other carriers $$ |j| ,'j 88j ,j| |,'|

'

,

measured at all points Icsted, as seen m Table 3, with is o.2s 3.s s.o . c.ss aos
the most notable differences being the reading at the in o.3o 3.o s.o a4s e so

middle of the carrier's body. At this point,1 C-004 at.
tenuntes these emissions 69% better than | C 008 and
53% better then either la or Ib.

Tab!c 4 shows all caternal survey readings to be
Wry low (mcasured in mR/hr). Attenuation of gnm. TAD LE 3. Camme. Ray Penetration with Syringe
ma ray emissions from Te 99m is considered enen. Containing 7.47 mCl of Gallium 67in 3 mi of Volume.

'#' " ' " Ilinfly complete for all four of the carriers tested.
Tetts for containment of internet fluid les'kage under

these different caperimental conditions arc shown in Canin No. Top Junctjon Middle Bottom s t i m (T.I.)
Tnhtcs 5,6, nnd 7. When these results are examined,it is sortece nesoinge

evklent ihnt both models ! C 008 and i C 004 (when i c. coa oas s.o ss o i.oo o ss
equipped wit h pnskets) prevented caternalduid ica kogc in ic.co4 o.ao s.s its on o os
100%of the tests,wherens la preventedexternallenkagein 18 o40 3.0 2s o 25 c io
16A7% 33.3% and 33.3% respectively, in the it;nis in '" Edo 8S 350 LN 0 50

whichit was subjected ModelIb preventedexternallcak-
n ge in 0% 3.1.3% nnd 33.3% ofit: trials (i.e., transporta.
tion test, shake test, and drop test).

TABLE 4. Gamma Ray Penetration with Syring'e
|

Conclusion Containing 100 mCl of Tc.59m in 1.0 ml.

| Syringt carrict I C 008 and 1 C 004 both adequately (Mess.urad in mR/h.)
conioined internal fluid leakoge. Federal regulations re.
quirr that absorbent material sufficient to absorb twice Carrier No. Top Junction Middle Bottom a: 1 m (T.l.)

| the volume ofliquid contained be incorporated into the
3,,,,,,g,,,

' pact:nging of each individuni container. Under certain
conditions, this material may be on the outside of the ic. coa ato t2o ado ao4 c o4

entrier (1-#). All four carricts tested attenunted I 13 ! and ,'"' ** ,",$ |; [[*

Ga 67,
1b C.04 0.06 s 0.cs 0.04 o 04

The I C 004 carrier complied with allDOTresulations
for all of the radionuclides testre The | C 005 carrier at.
tenuated technetium ns wc!!as 1 C 004.Howtytt,since

the I C 008 is lighter in weignt and less expensive than The newer screw capped carriers were evaluated and
| mndel I C 004,it is preferred for Tc.99m doses. found to be superior tolhe older slip on cap modch with

We recommend that a rubber or plastic gasket be in- respect to attenuation of radiation. containment of 0uids,
scried in both of the ohler types of carricts (la and Ib). nnd enic in handling. Item 10, Date: 5/26/86
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TA BLE 5. Containment of internal Muld Leokage bF TA8 t.E 7. Containment of
*

Carriers after Being Mlled and Transported..

Internet Fluid Leskoge arter a Drop Test..

Spinge Carrief No. Withewt osenet with Geekel Spinge Carriev' No. Leekete
Leakege

I* ' ' ' '
1C-00s t ell h # t slestetoi

1C.004 0 of 6we:peeventee
18 dd8

1C.004 1 e8 8 h es sis teenese
it 8 '' 8wea preveased

,

l ef t lee cheasete -

,, ggg ee ,g,p 'An erkge terriert em pned wi* genneet.

._ ;
-
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12th Annual Meeting
Sierra Valley'Nutfest Medicine Association-Northern Californla Chapter.SNM

May 2-3.1980 Sahara Tahoe Hotel South Lake Tahoe. NV

" Imaging in the 1980's"Is the topic for the 12th Annual Meeting.
* Featured spankors inclu<ie: Henry N. Wegner, Jr., MD. Thomas P. Haynie. MD. Alchard A. Holmes. MO. and

David L. Gilday. MD.
Technologists pieese note:CEU credits from the VOICE program have been applied for.
For more information contact *

Jan Cronin
Starra Valley Nucient Medicine Association

PO Box 15413
Sacramento. CA 95813.
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Facsimile letter - Nu Medico Associates

NU MEDICO

Associates

Radiological Consultants

F. Eugene Holly, M. D. L. Stephen Graham, Ph.D.
1622 Van Horne Drive 4948 Odessa Avenue -

Redondo Beach, California 90276 Encino, California 91436

(713) 379-9503 (713) 769-6051

_. 2 November 1974

Quality Assurance General Design / Development
Teaching 4526 Brookwood, N. E.
Diagnostic Radiology Albuquerque, New Mexico 87109
Health Physics
Instrumentation
Medical Physics
Nuclear Medicine
Radiation Dosimetry
Raciation Physics
Raciation Therapy
Raciologic Calibration

RE: ATTENUATION TESTING OF MODEL 1C-004 SYRINGE SHIPPING CONTAINER -

Method of Testing

The attenuation of 131-1 and 51-Cr gamma rays by the sample syringe
container was measured in a low level scintillation counter. The
effective thickness and the dose rates / mci were calculated using
standard techniques. Both film and active dosimetry were employed to
measure the dose-rates at 6", l' and one meter from the holder loaded
with 5 mci of 131-Iodine.

Results

1. The average effective thickness of the sample was 0.92 cm.
of '.ead. Less than 3% variation was noted in rotation througn 90,
180, ano 270 degrees.

Item 10
DATE: 5/26/86
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Pg. 2 - Facsimile letter - Nu Medico

2. - The permissible levels for such items, in most Agreement
-

States are:

a. 2 mrem in any one hour
b. 100 mrem in any seven days, or
c. 0.5 rem in any one year.

Since it appears unlikely that these items would remain in any
uncontrolled area for more than one (1) hour ouring routine transit,
loading calculations were based upon the 2 mrem /hr. The results for
three common isotopes are as follows:

SAFE LOADING IN MILLICURIES *

(2 mrem /hr at- distance)

IS0 TOPE 6 INCHES 1 FOOT 1 METER-

131-I 1.2 5 50

123-I 250**

67-Ga 150

Total loaoing -- wnether 1 unit or several*

** Presence of high-energy contaminants are not considered.

Item 10
DATE: 5/26/86
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Max, mci Shield to be . Maximum Radiation Level
By-Product per vial / used for on the Syringe Shield
Material' Chemical / Physical Form syringe Dispensing or-Vial in mR/hr

Group I 10-008 1C-004 Heavier;
than

_1C-004
Iodine-131 Sodium Iodide Soln / cap 3.0 mci- X*
Iodine-125 Human Serum Albumin Soln 2.0 mci IC-008 or .03- .03 = .03 -'

IC-00a or X
Iodine-131 Rose bengal Soln 4.0 mci X

Iodine-131 0-Iodohippurate Soln 3.0 mci X

Chromium 51 Sodium Chromate Soln 2.0 mci IC-008 or .03 .03 .03-
IC-004 or X

Tc-9 ** Sodium Pertechnetate 500.0 mci 10-008 or 2.2 .1 .05
Soln IC-004 or X

Iodine-131 0-Iodonippurate Soln 300.0 pCi IC-004 6.0

Group II

Iodine-131 Socium-Iodice Soln / cap 5.0 mci X

Iodine-131 Human Serum Albumin Soln 1.0 mci X

Iodine-131 Macroaggregated Albumium 2.0 mci X

-Suspension
Iodine-131 Rose Bengal Soln 3.0 mci X

Chromium 51 Sodium Chromate Soln 1.0 mci See Group I
Tc-99m Sodium Pertechnetate 500.0 mci IC-008 or 2.2 0.1 .05

Soln IC-004 or X
Tc-99m Sulfur Colloid 50.0 mci IC-008 or 0.3 .05 .05

1C-004 or X
Tc-99m Macroaggregated-- 50.0 mci- .!C-008 or 0.3 .05' .05 t

Albumium Suspension 1C-004 or X
Tc-99m _Polyphosphate, 200.0 mCl IC-008 or .0.5 .07- .05

Stannous Soln .IC-004 or X
Tc-99m Diphosphonate, 200.0 mci IC-008 or

.
0.5 =07 .05.

Stannous Soln IC-004 or X
Tc-99m Pyrophosphate- 200.0 mci IC-008 or- 0.5 .07- .05

IC-004 or X
Tc-99m Iron-Ascorbate 100.0 mci IC-008 or 0.4 .06 .05

Diethylenetriamine IC-004 or X
Tc-99m OTPA 200.0 mci IC-008 or .05 .07' .05

IC-004 or X

* X has more shielding thar IC-004 (Manufacturer's Shield)

Item 10
DATE: 5/26/86
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Max. mci - Shield to be Maximum Radiation Level
By-Product per vial /- used_for_ on the Syringe Shield---
Material Chemical / Physical Form syringe Dispensing or Vial in mR/hr

Group II 10-008 iC-004 Heavier
than

Tc-99m Human Serum Albumin 50.0 mci 10-008 or 0.3 .05 .05
Microspheres IC-004 or X

Tc-99m Hunan Serum Albumin 100.0 mci 10-008 or 0.4 .07 .05
Soln IC-004 or X

Tc-99m Methylene.Diphos- 200.0 mci IC-008 or 0.5 .07 .05
phonate Soln 1C-004 or X

Tc-99m Gluceptate, 200.0 mci IC-008 or 05 .07 .05
Stannous Soln IC-004 or X

Maximum Surf ace ~ Radiation for IC-004 Screw Top Unit Dose Shield:

99m-Tc

500 mci 0.05 mR/hr

* Maximum Surf ace Radiation for 'IC-008 Screw Top Dose Shield: |

99m-Tc

500 mci 2.2 mR/hr

These values were obtained with a Victoreen 491 low level survey meter.

** Curie. quantities of 99m-Technetium are shipped in cylinoricalilead shields
(manuf acturer's shield) containing a minimum of 5/16" of lead shielding on all
sides.

Maximum Surface Radiation for this shield:

99m-Tc

10.0 curies 5.0 mR/hr

Item 10
DATE:-5/26/86'
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9.3 Adequacy of Facility for Handling Xenon-133

Xenon-133 gas will be purchased as unit-dose vials and
dispensed as such. There will be no manipulations of the
contents of the vials between receipt and dispensing. The
estimated fraction of xenon-133 lost during storage is 0.5%
por day from its unit-dose vial.

Xenon-133 will be stored in its lead shipping containers
within a fume hood with airflow of 400 cubic feet por minute
(6.796E8 ml/hr). The airflow rate will be determined by
actual measurement with a volumeter or similar device at
least every six months.

The estimation of the concentration of Xenon-133 in the
effluent to unrestricted areas ist

Possession limit of xenon-133: 800mC1
A

C=V s 3.0E-7 uCi/ml of xenon-133 released to
unrestricted areas.

A= estimated maximum uCi xenon-133 released per week
= 800,000uC1 X 0.5%/ day X 7 days / week = 28,000uci/ week

Va 6.796E8 ml/hr X 168 hr/ week = 1.142E11 ml/ week
28.000 uC1/wegh

Ca 1.142E11 ml/ week = 2.0E-7 uCi/ml
9.4 Special Equipment for Handling Millicurie Quantitles of

Liquid Iodine

The facility will be equipped to maintain releases of
radioactive iodine at ALARA levels in accordance with
paragraph 20.1 (c) of 10 CFR Part 20. All worx involving
the handling open containers of millicurie quantities of
liquid radiciodine will be performed within the glove box.

In order to maintain releases of radiolodine to the
environment at ALARA levels, the glove box will be equipped
with a charcoal filtration cystem consisting of two charcoal
filters that are l' X l' X 1". It is expected that 98% of
radiciodine will be removed from the effluent-by this
system. Air sampling will be performed in the restricted
area (lodine room) and the unrestricted area (air vented
through stack). This air sampling system will be running
continuously and a diagram of this system and the fume hood
relationship can be seen in diagram #5.

| 13
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Proceduron for 1-131 Air Monitoring
1. Air monitoring is to be performed weekly

,

2. Use a vacuum pump with either a known rated air flow or a
pump with an air flow gaugo.
3. Use two filter holdurs (unrestricted and rostricted area)
4. Uno charcoal impregnated filter paper
5. Wearing clean disposable glovos, remove charcoal filter
paper from the air sampling apparatus and replace with a now
pieco of impregnated charcoal filtor paper.
6. Placo the removed filter in a clean counting tubo
7. Count the filter in the scintillation counter for one
minuto. Mako sure that the analyzer window is set for I-131
and that an efficiency factor (Fo I-131 in dpm/ cpm) for this
analyzor sotting has been calculated.
8. Count an empty counting tubo for.a one minuto background
9. Note the sampling pump air flow in ml/minuto from
measured flow of vacuum pump.
10. Datormino pump on duration in minutos from last air
monitoring
11. Calculate the concontration of volatilo I-131 in uC1/ml
in the unrestricted area using the following equations.

a. uC1 I-131 in filter = filter.cnm X Fo I-131
2.22 X 10E6 dpm/uci

b. ml air flow = sampling pump air flow X pump on
duration
c. uC1/ml I-131 = (a)/(b)

12. Assure concentration calculated in stop 11.c above is
less than 1 X 10E-10 uCi/ml. Notify R.S.O. immediately if
concentration exceeds 1 X 10E-10 uCi/ml

.

'

Glovo Box Charcoal Filter Monitoring and Exchango Proceduro
1. Charcoal filters are to be monitored wookly and exchanged '

or replaced if necessary
2. Both charcoal filters will be surveyed on both sides with
a survey motor and pancake probe.
3. Remove the second filter in line of air flow (top
filter), and measure the radiation exposure on each side of
the filter.
4. Remove the first filter in line of air flow (bottom
filter), and measure the radiation exposure on each side of
the filter
S. Calculate the ratio of the top filter reading to the
bottom filter reading. Assure the top filter reading is
less than 10% of the bottom filter reading, and that the top
filter reading is loss than 2mR/hr.
6. If the top filter reading equals or exceeds 10% of the
bottom filter reading, remove the bottom filter, place.in
plastic _ bag and hold for decay behind appropriato lead
shielding. Replace the bottom filter with the top filter,
and replace the top filter with a now charcoal filter.
7. If the top filter reading is equal to or greator than
2mR/hr, seal both the top and bottom filters in a plastic
bag and hold for decay behind appropriato lead shielding.

14
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RADIONUCLIDE MAXIHUM RETURNABLE
QUANTITY (mC1)

Cobalt-57 (Co-57) 9
Cobalt-58 (Co-58) 2
Chromium-51 (Cr-51) 60
Gallium-67 (Ga-67) 10
Iodine-123 (I-123) 5
Iodino-125 (I-125) 7
Iodino-131 (I-131) 1

Indium-111 (In-111) 2.5
Holybdonum-99 (Mo-99) 2
Phosphorus-32 (P-32) 3
Solonium-75 (S0-75) 4

Technotium-99m (Tc-99m) 10
Thallium-201 (T1-201) 20
Xenon-133 (Xo-133) uncompressed 1000

When returning a package containing more than one of the
above radionuclidos, the maximum returnable quantity is
datormined by the lowest mci quantity assigned for the items
shipped. For examplo, if Tc-99m and I-131 are being shipped
in the anno packags, only 1 mci of total activity may be
contained in the packago.

3. If radioactivo quantities are greator than thoso
speciflod on the attached table, retain the matorial behind
appropriato shielding until it has decayed to an acceptable
quantity.

4. Using your low-loval survey motor, measure all points on
all surfaces of the packago to be returned to insure that at
no point on the surface the exposure exceeds 0.5mR/hr.

10.10 Procautionary Haasures for Handling Hillicurio
Quantities of Liquid Radiciodino

Opening.and dispensing from vials containing millicurio
quantities of liquid radiciodino will bo performed in the
glovo box behind. load shielding.. Protective gloves will be
worn, and remote handling tools (tongs) will be used by
persons handling liquid radiciodino.

Therapy capsules and-therapy solution will be dispensod'-in.
the original manufacturer's shipping container. (see
appendix'M for capsulo compounding' procedures)-

An-iodine bioassay' program equivalent to that specified'in
Regulatory Guido 8.20, " Applications of Bioassay for I-125
and I-131" will'bo implomented. Iodino-125 will not be
handled in an open form.- Thorofore, bioassay will not be
performed for I-125.

17
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Iodine-131 CAPSULE PR PARAT10N PROCEDURE
USING HICROPIPETING DEVICE

Materials

-No. O gelatin capsule
-No 1 gelatin capoule

,

-Dibasic sodium phosphate anhydrous powder (U.S.P.)
J.T. Baker catalog 13828-1 or Mallinckrodt catalog 67917-1

The sodium phosphate must be indicated for human use. Do not use
any that states to the contrary such as "for laboratory use".
The sodium phosphate should be stored tightly sealed to assure
freshness. Capsules prepared in advance may be stored inside a
capped 20 dram plastic prescription vial placed inside a 40
drams this may be placed in the refrigerator freezer. By
starting with a very cold sodium phosphate capsule, you reduce
the chance of melting the gelatin capsule upon injection of
liquid sodium iodide. If the sodium phosphate is left open to
room air, it will become hydrated.

-I-131 sodium iodide solution
-Micropipetter with disposable pipets
-Plastic capsule container (e.g. 1-123 inner container or falcon
tube

-Dispensing container
-Capsule holder made out of a lead block with two 1/4 inch hole,

1/2 inch deep. Plastic wrap is placed on the block to avoid
radiocontamination of the block.

-3cc syringe in 1/2" lead unit dose container
-Drawing station in fume hood
-Shoulder length plastic gloves; lab safety supply order 43217
-Tweezers, tongs
-Absorbent material
-Gloves: it is a good technique to double glove while working
inside the fume hood. When leaving, take off the outer gloves
and place into a zip lock bag. Re-glove, with second pair, upon
entering the fume hood.

-Survey meter

Procedure C. love. toer.
.

1. Organize materials in the fume hood.
2. Place a portion of dibasic sodium phosphate powder on part of

a sheet of clean white paper. Fold paper over powder. Fill
bottom portion of size 1 capsule 3/4 full. Fill the the top
portion of the capsule.

3. Place fitted bottom portion of size 1 capsule within capsule
holding device behind L block shield.

4. Vent the iodine-131 solution through a charcoal syringe.

,
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S. Draw necessary I-131 solution with micropipetto. As air
displacement units, there is a calibrated plunger inside the
handle which, when depressed, displaces a preciso volume of air.
This moving air pushes measured amounts of liquid out of a
plastic conical pipet tip. Laboratory proceduros are kept
contamination-froo by disposing and replacing tho tips. De awaro
that roughly one-day's decay should also be considered if the
doso is for the next day. The volunc of the solution nooded i

should bo based on its current assay. The maximum concentration i

of I-131 stock solution to be used will bo 100 mci /ml. Should
the volume excood 0.2 to 0.25cc, the capsula's estimated holding
capacity, the activity should be divided betwoon two or more
capsules. Each capsulo would contain approximately 25 mci of I- ;

131. The maximum activity of I-131 that would be handled at any
one timo during preparation would bo 200 mC1. This would require
at least a capuulos to be mado, assuming the maximum
concentration of thorapy solution to be used in compounding.

6. Add the I-131 solution onto the dibasic sodium phosphato which is
insido the capsule. Begin injecting with a smooth, slow
injection. The injection can not be too-slow or the powder will
harden in the pipet tip and clog it; if too fast, the capsulo's-
capacity may be excooded. It is important to watch the capsulo-
closoly, in caso the volume excoods the capacity of the capsula.
This dibasic sodium will hardon as liquid is added; thoroforo, if
the top of the powder hardens before completion, stop your
capsula compounding immediately.

7. Onco the injection is completo, remove the pipet from the capsulo:
and place a Joad cover over the capsule in the holding apparatus.
Place empty pipettes in leaded wasto containers. Monitor the
pipetting device with a survey motor. If it is contaminated,.
place it in a shiolded holding tank for decay.

8. Using forcops, pick up the other filled and of size 1. capsula and
place over open end of bottom cap. Tap it down firmly in placo.

9. Using long forceps, place the entire cap inside an empty size.0_.
gelatin capsule. This stop is an extra precaution against
leakage.

10. Grasp capsule with forcops and place in a 3 cc syringo,which is
shielded by a unit doso container.

11. Remove the I-131 capsulo from the glovo box and place the
.

-

unshielded capsulo in a doso calibrator. The final activity'is
calculated by multiplying current activity by the appropriato
decay factor. The final activity should not vary.by more than
+/- 10% from the activity ordered. If the final assay is outside
of the dispensing range of +/- 10%, the capsule will be placed in
a well shielded storago container'and maintained in storage until
decayed to background.

12. Replace stock I-131 solution into storage.- Bo sure the container
is recapped or resealed.

13. Check the glove box area for contamination with the survey-motor.
All radiocontaminated matorials should be sti,tod in sealed
containers and promptly disposed of to prevent possible volatilei

iodino contamination.
|

|
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Notes
1. Since the binding of I-131 solution to the anhydrous powder

undergoes an exothermic reaction, heat is released. For this
reason, the capsule should be refrigerated until such
dispensing time.

2. Thyroid bioassay will be conducted before hours have
elaspsed since capsule preparation. See thyroid bioassay
procedure for a description of this procedure,

3. Evaluate the effluent monitoring equipment for the fume hood
before staring preparing the capsule.

G| ooc. \ooX
4. Perform an area survey of the f-ume-hood before and after

capsule preparation. If the area is not radiocontamination-
free, decontaminate before starting.

Iodine-131 CAPSULE PR PARATION PROCEDURI
USING TUB IRCULIN SYRINGE

Materials

-No. O gelatin capsule
-No 1 gelatin capsule
-Dibasic sodium phosphate anhydrous powder (U.S.P.)
J.T. Baker catalog 03828-1 or Mallinckrodt catalog $7917-1

The sodium phosphate must be indicated for human use. Do not use
any that states to the contrary such as "for laboratory use".
The sodium phosphate should be stored tightly sealed to assure
freshness. Capsules prepared in advance may be stored inside a
capped 20 dram plastic prescription vial placed inside a 40
dram; this may be placed in the refrigerator freezer. By
starting with a very cold sodium phosphate capsule, you reduce
the chance of melting the gelatin capsule upon injection of
liquid sodium iodide. If the sodium phosphate is left open to
room air, it will become hydrated.

-I-131 sodium iodide solution
-Tb syringes
-Plastic capsule container (e.g. I-123 inner container or falcon
tube

-Capsule holder made out of a lead block with two 1/4 inch hole,
1/2 inch deep. Plastic wrap is placed on the block to avoid
radiocontamination of the block.

-3cc syringe in 1/2" lead unit dose container
-Drawing station in fur: hood Glou% b*E
-Shoulder length plastic gloves; lab safety supply order #3217
-Tweezers, tongs
-Absorbent material

. -Gloves: it is a good technique to double glove while working
inside the fume' hood. When leaving, take off the outer gloves
and place into a zip lock bag. Re-glove, with second pair, upon
entering the fume hood.
-Survey meter

M3
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PrDo miuro.
1. Organize materials in the glovo box.
2. Place a portion of dibasic sodium phosphate powder on part of a

shoot of clean white paper. Fold paper over powder. Fill bottom
portion of size 1 capsulo 3/4 full. Fill the top portion of the
capsulo, and place short side of filled capsule into long end of
sizo O capsula.

3. Place fitted bottom portion of size o capsule within capsule
holding devico behind L block shiold.

4. Vsnt the iodine-131 solution through a charcoal filled syringe i

5. With draw the necessary iodine-131 solution using a shielded I

tuberculin syringo. The necessary activity drawn into the ;

syringe should include 5% excess which allows for residual left ;

inside the syringo, hub and needle. De aware that roughly ono-
day's decay should also be considered if the dono is for the next
day. The volume of the solution needed should be based on its
current assay. The maximum concentration of I-131 stock solution
to be used will be 100 mci /ml. Should the volume exceed 0.2 to
0.25 cc, the capsule's estimated holding capacity, the activity
should be divided between two or more capsules. Each capsulo
would contain approximately 25 mci of 1-131. The maximum
activity of I-131 that would be handled at any one timo during
preparation would be 200 mC1. This would require at least 8
capsulos to be mado, assuming the maximum concentration of
therapy solution to be used in compounding.

6. Add the I-131 solution onto tho dibasic sodium phosphato which is
insido the capsule. This is done by puncturing the conter of
exposed portion of the filled #1 capsule, sticking the noodle i

portion all the way into it. Begin injacting with a smooth push.
The injection can not be too slow or the powder will harden in
the noodle and clog it; if too fast, the capsule's capacity may
be exceeded. It is important to watch the capsule closely, in ;

caso the volume exceeds the capacity of the capsule. If this
'

occurs, draw back slightly on the syringo plunger to remove the
excess 11guld. This dibasic sodium will harden as liquid is
added therefore, if the top of the powder hardens before

complotion, stop your capsule compounding immediately.
7. Onco the injection is complete, remove the needle from the

capsule and place a lead cover over the capsule in the-

holding apparatus. Place empty syringes in sealed plastic bags
and put complete unit in leaded waste for I-131.

8. Using long forcops, place the sizo o capsule top over the sizo 1
exposed section. This step is an extra precaution against
leakage.

9. Grasp capsulo with forcops and place in a 3 cc syringe, which is
being shielded using a unit dose container.

10. Remove the I-131 capsule from the glove box and place the
unshielded capsule in a doso calibrator. The final activity is
calculated by multiplying current activity by the appropriate
decay factor. The final activity should not vary by more than
+/- 10% from the activity ordered. If the final assay is outside
of the dispensing range of +/- 10%, the capsule will be placed in ;

a well shielded storage container and maintained in storage until
decayed to background.

/M 4
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' 11. Replace stock I-131 solution into storage. Be sure the
container i un'gpped or resealed.rgg

12. Check thoS -hood area for contamination with the survey<

meter. All radiocontaminated materials should be stored in
sealed containers and promptly disposed of to prevent
possible volatile iodine contamination.

Notes
1. Since the binding of I-131 solution to the anhydrous powder

undergoes an exothermic reaction, heat is released. For this
reason, the capsule should be refrigerated until such
dispensing time.

Q$!
2. Thyroid bioassay will be conducted before 4R hours have

elaspsed since capsule preparation. See thyroid bionssay
procedure for a description of this procedure.

3. Evaluate the effluent monitoring equipment for the fume hood
before staring preparing the capsule.

Gtevetw
4. Perform an area survey of the fume-hood before and after

capsule preparation. If the area is not radiocontamination-
free, decontaminate before starting.

M5
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W:.W STATE OF INDIANA
ik p
-g EVAN BAYH, Governor HEALTH PROFESSIONS BUREAU

h 402 West Washington Street Roorn 041

i! January 21, 1992 indianapolis, Indiana 46204

f4 Telephone: (317) 232 2960
Fax: (317) 233 4230

.c
g.
;;-

N' k ' Grecory S. Hiatt.

4 1301 Milburn Divd.
* Pishawaka, IN M M G-
w
4 Re: Spectrum Pharracy

g. Dear Mr. Hiatt;

Ycur application for a pharmacy cerrit has been considered by the-,

members of the Indiana Board of Pharmacy. Tentative approval has been+

4 piven pending inspection by a representative of our board.. The
$ following numbers have been issued to enable you tu obtain a

{ registration from the Drug Enforcement Administration (DEA):
.

$- Pharmacy identif1 cation number 60004137
M4 Controlled Substances Registration j

-m
@ In order for a new pherrnacy to be. inspected, the following itens must

4 be installed in the new prerises:
n

hb Sink (hot and cold water)

. @B
Refrigeration

I Ditpensing couiprent (as listed on application)
fi-
& You must also have in your porsession:

!pJF
Reference books .

Exempt Narcotic Register I

@i-dl Please notify this office at least one week prior to the date you are>

Hz- requesting an inspection. . No sales may be transacted until af ter the-
@ inspection has-been completed for final approval.of your pharmacy
g- permit nurber.

m+ . Sincerely yours,
--

mn ,

dvs

v
2 Pat Calhoun

License Issuance-

>

'R&
ip

t

s ( Boards of Chiropractic Exam;ners e Dental Examiners e Environmental Hoalth Speclahsts e Health Facility Adminsstrators e MedicaiUcensing o .

S'",.
Nursing e Optometry e Pharmacy e Ps7|:hology e Social Workers and Marriage & Family Therapists e Speech-Language Pathology & Audiology e -
Veterinary Medical e Controlled Substances Advisory Committee e Hearing Aid Dealer Advisory Committee e Physical Therapy Committee e

_ Corranittee of Podiatric Medicine e Occupational Therapy Committee o Optometric Prescription Advisory Comminee e Respiratory Care Committee
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s m.o$ P F C TR (J M Plln RM/1C YINDIANA BOARD OF PHARMACYINSPECTION REPORT.

6""'^a'a'si.i.ro,m ze m a m in

1301 /Yh t s v M B L vD. eQ:c.it .no zm ca.
M i s n e. wn ful '/ M M

oa.r. o.i. ana rim. couni, t. .pnon. uumw ota nomw

/-28-91 I 3o Pm ST. J ostwa z l, - 2 w-e n NA
sa Nomw a uom- irp. 1oi.m..p, noo,. o.n App..,.nc. op.n im eu..

}\\ h N\ & WO .H c.Gtrfwl 2 ~ 10 ' %
~

NAMES OF PHARMACISTS EMPLOYED LICENSE NO. PRESENT ABSENT WEEKLY HOURS UCENSE CURRENT
/CANAGER (.r R d/3 0 P l 5 , H e A Tr sl3sq V&s

OTHERS -

3

\\

a
\' YES NO

Ars all certificates properly displayed, current and correct? \ '[ , '
,

le the pharmacy equipped as required by law? U(Q "
..

Ar3 Rx files property kept? ' s \ \ ', \} .-_
Including Name and Address of patient filed numerically and chroriologically? O / \ V'
R: tali.ed a period of 5 years? \\ /

\ v
" s N /4Red ''C" on Sch Drug Rxs?

Are r: fills of Rr properly recorded? % /jM .m

1,.Wh*re? (l'

QAr3 Rxe being refilled beyond Date of Valldity? is v-

p Ar3 r; fille being made without authorization on the f ace of the Rx? \\ )
@di Sch 11 Emer. R_xs filled. are proper records kept? \\ 6\ O
'gAre medications being returnet to stock after dispensed? \\ '.-f i
hs proper Rx format used (1 e.. generic law)? y // \\ 4 -

'07 pets of tant eiennleilnventory: / \''

\\ // 'J /,
K(Ar3 federal DEA order forms properly kept?

s

gf Any practitioner purchasing an excessive amount of controlled drugs for office use? \\ V \\ -

3hSchedulo V Register kept? AiH \\(,) ' v

> Entrho for the last 3 months: f._' / i \\f- J .

4. Ar3 Schedule V Sales controlled by the pharmacist? /\l i ! \\ ii

5. Ar3 current Reference Books and laws available? N\ \\ ./'

! 6. If a 14-hour sign is used la sign posted and record kept? \\ \\ #
Hours per day: Wesk: /d Al \\ \\

7. Ar3 Dlologicals in date and stored as required? A I fi \\ \\ v'
8. Pr:vious violations been corrected since last inspection? \\ \'
9. Is computer in use? Type: i/J ll o t/ Scr \\ <'

0. Ar3 computer records properly kept? \

including on line retrieval of Ra, status?
Printout of Rx order and Refill Data for each day's dispensing?

1. Ar) t.Il Rx's verfified by pharmacist?
2. Ar3 Rx transfers properly performed?

(to inegularities in numw of type of Ra's on fiis and other comment -
opsniac inseac nm m l.2a-9t .uca n,wc n,rra n 2. ,e .m nos isa we,ma

DI ACrJostc Par %'ru A cY. TNG PHYSI c AL L w .'v7, Su n gy., d gggg g g|
_

REOvo RcMcurs . Ta6 PnnRrucy , Qaw q ,.q g u g g,

" ' " "'

is nuvrhm To lecta. Actcuc.y.

lOikAit\CY |YtY$ |bi L EQ L' t NiWtHTC }.W. CE t.LC rJT.

/'(.
I

b, fwmacisi of Empmy..hpe b thMd- [ M8 .d''d
insp.cmrwner -

v u -
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;

Spectrum pharmacy
ATTN: Gregory S. Hiatt

Proprietor
17460 Farmington Square Road
Granger. IN 46530 ;

Dear Mr. Hiatt:
i

We have reviewed your application dated November 4,1991 requesting a new
nuclear pharmacy license and find that we will need additional information as-
follows:

1. Name and Mailing Address

Please clarify the Name and Mailing address in your application. The i

name of applicant should be the pharmacy-rather than the proprietor.
Also the mailing address should be the pharmacy rather than your personal
address. If you need mail sent to your personal residence until the
pharmacy is established, please so state.

2. Needed Additions to Items _5. and 6. of Application

Since you have requested authorization-for Mo99/Te99 generators, you need
to request authorization for uranium (depleted in the isotope
Uranium-235) for the use of shielding in these generators.- The physical-
form is metal encased in stainless steel and the possession limit is 110
kilograms in a typical nuclear pharmacy license.

The Technical operations model 773 calibration device for. instrument
calibration described in Appendix P of your application needs to be-
requested for authorized possession in Items 5, and 6. of your
application. For your information the sealed source is a Technical-
Operations Model 77302 with a. maximum source strength of 165 millicuries.-
Specify the number of sources you want to possess.

Regarding redistribution of reagent kits, state whether or not kit
packages will be redistributed as received from the manufacturer in the
" kit sleeve". If not, and you' intend to. break down a multiple kit
package, please so. state and confirm that- individual kit packages will-

not be opened, Further, confirm that copies will be:made and provided:
with each individual redistributed kit of all-of -the following items:
manufacturer-supplied' package insert, leaflet, brochure, or other
documents that describes the procedures to be followed and the' equipment-
and shielding to be used in processing redioactive material with the
reagent kit.

|
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Spectrum Pharmacy 2

Regarding redistribution of In Vitro kits, you submitted information
indicating your wish to redistribute to both general licensees and to
specific licensees. However your submittal does not address these two
requests in the manner prescribed in Draft Regulatory Guide FC.410-4,
dated August 1985. Please address each of the three items _for both
general and specific licensees as described on pages-45 and 46 of the
guide.

Please clarify the request in your application regarding redistribution
of unuse_d generators. In item 6.A on Page 5 of your application you
request authorization to redistribute generators to authorized -

recipients. However, your application did not address items 1. and 2.,
as required, at the top of page 43 of the draft guide regarding
procedures for this activity. If you so choose to redistribute unused
generators, describe the adequacy of your facilities to store the waste
generators and ultimate disposition of the generators.

3. Item 7 of Application

Clarify spelling of last name of pharmacist Brian C. Blaum. The
referenced license indicates it should be spelled Blum.

Please note that we can not give blanket authorization _for you to-use
radiopharmacists named on another NRC license. You must provide the
names of each radiopharmacist you wish named on your license as an
approved user.

Please clarify the working status / relationship that John D. Scheu, Ph.D.
R. Ph., will have with Spectrum Pharmacy. You appear to be requesting
that-he be listed on the license as an authorized user involved _in your
day to day nuclear pharmacy operations as well_~as an independent
consultant to conduct quarterly audits to ensure compliance with all-
regulatory requirements, including the terms and conditions of the
requested NRC license. As noted on page 36 of the Draft Guide, the-
individual or group conducting the audit should not be connected with your
day to day operations. Accordingly, please request deletion of Dr. -Scheu'
as an authorized user in Item 7. of your-application.or alternatively
provide the name and qualifications.of an independent individual to=
conduct the-audits.

4. Facility Description

Please' confirm that the delivery vestibule, used for drop-off of ._ _ -
radioactive shipments' when your facility is;not staffed,- will be heated
to prevent freezing of delivered packages in cold weather.

_ .

"
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I
i

Provide a larger more detailed drawing of your restricted area and ;

include storage location of new generators, used generators and !
location (s) where generators are " milked."

1

'Described in more detail (including diagrams) your fume hood. Include
the glove box addition you rnentioned in a recent telecon. Show location i

of dampers, fan (s) and their capacities, effluent filters, including sizes and
locations, location of effluent sampling port (e.g. glove box effluent-or i

combined hood and glove box) and an estimate of the concentration of _|
radiolodine in effluents released to the environment. '

Note that if compounding of iodine will take place in the " glove box"
,

appendix M of your application will have to be modified regarding many |
references to the " fume hood". Submit'the modified appendix M. j

Confirm that prior to use, at installation, the linear flow across each
arm port of the hood will be determined with an anemometer under
conditions of normal operation i.e., negative air flow speed adjusted to |
maximum with both charcoal filters in place, and the standard laboratory !

fume hood on. Confirm that Quarterly measurements will be obtained to <

insure that the unit continues to operate at this base line level i
determination with respect to negative linear flow. Confirm that if flow '

decreases below a specified level (i.e.. 80 percent) of the baseline ;

values, the filter (s) will be changed to insure proper operation. [
:

Confirm that disposable gloves will be worn when survey 1_ng and changing ,

the charcoal filters.

Describe special shielding that will be available and used during !
iodine-131 therapy capsule preparation, -in addition to- the previously-
described lead block with two holes (e.g. L block shield and lead glass -

or other type of window in glove box). ;

State the storage location of stock Xenon-133; stock iodine-133 and waste i
iodine-131 as well as the location where iodine-131 will be handled in
millicurie quantities of liquid.

Confirm that sealed tins containing therapy solutions or diagnostic
capsuls of-iodine will only be opened in your charcoal filtered glove box..

Confirm that items such as vial-septums, syringes.: pipettes, etc., which. +

may be contaminated with iodine-131, will be rinsed or decontaminated
:

before removal from the glove box.

Confirm that the air sampling system runs continuously for'both the-
t

restricted area (room where iodine ~is stored and processed):and the '

,

unrestricted area (air vented through stack);
3

s

4
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Spectrum Pharmacy _4

Confirm that an air flow gauge will be used to measure air flow for both
types of samples,

Confirm that the restricted area sample is collected in the breathing
zone of workers processing iodine-131 (e.g. outside the glove box
above the area where an individual would be working).

,

Confirm that samples will be collected and analyzed to evaluate air
concentration in both restricted and unrestricted areas at the end of
each work day that 11guld iodine is opened and dispensed in millicurie
quantities and at not greater than weekly intervals regardless of work
activity with iodine-131.

5. Thyroid Monitoring

Confirm that you will implement the iodine bioassay program specified in-
Regulatory Guide 8.20, " applications of Bioassay for I-125-and 1-131", or
provide complete details of your bioassay program so we can evaluate its
equivalency to the guide.

Describe, including make and model number, the equipment you will_ use for.
thyroid counting. If it is not a standard type of tyroid counter,
describe its characteristics and show how it can- provide equivalent
evaluations including reproducible geometry and sensitivity levels
sufficient to demonstrate compliance with the levels of exposure in
Regulatory Guide 8.20,

6. Health _ Physics Procedures

What additional health physics procedures will be employed because your
personnel will be using I-131 of a higher' specific activity,and higher
concentration than-they are accustomed to using?~

7.- ALARA

What steps will you take to ensure that personnel exposures (especially
extremity exposures) and effluent releases of 1-131 are.kept ALARA during.

: preparation of= therapy capsules?

-8. preparation and Assay of Capsules of Prescribed Activity
~

What special' correction factors are needed for. a Jdose calibrator when-
capsules (rather; than liquid in vials' or'_ syringes) are- assayed? . How are-
these correction factors determined? ':If you believe_ that'such ~ correction
factors are not needed,- explain the basis for ycur belief.

Confirm that this technique for compounding. capsules willibe. practiced
using saline by~all pharmacist' prior to= actual use of I-131 solution.

-j.r
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9. Survey _ Meter Calibration

On page P4 of your application, in Item E, correct the reference from
" Appendix D" to " Appendix B" of t4RC Regulatory Guide 10.8.

10. Transportation

Confirm that any use of a common carrier for transport of material will
involve only delivery of packages which are already packaged and labeled
in accordance with DOT regulations. Plote that keeping instructions in a
glove box does not constitute conspicuous availability, contrary to your_ -

example at the top of page 22. Therefore, please modify the parenthetical
insert, in the third line in page 22 of your application, from " glove box"
to " dashboard" or " window".

11. Maximum Radiation levels at Surface of Shielded Containers

Your response is not definitive to item 10.14.3.3 of the nuclear pharmacy
guide. The guide asks that you provide the expected maximum radiation
level at the surface of each npo of shielded container when filled with.
the maximum activity. A separate value should be provided for each item
you listed in response to Item 10.14.3.2, with the maximum shielding you
will use for each quantity of isotope, For example, frequently used
materials for diagnostic purposes such as Tc99m should not have a
radiation level of more than 2 or 3 milliroentgen per hour at the surface
of the shielded container you will use for distribution.

12. Labels
'

Please submit a modified licensing statement (label) to be placed on the
outside of the container shield (as shown at top of page K2 of Appendix K
of your application). It should be modified to reference "10 CFR 35.14
and 35.100 Group- of 10 CFR Part 35 (superseded) or Section's
of 10 CFR Part 35 V (fective April 1, 1987)".

13. State Pharmacy License

Please submit a copy of your pharmacy license issued by the State of
Indiana. -It is necessary that we have a copy of your state license
before we can issue your requested nuclear pharmacy-license.

If.you have any questions or require clarification on any of the information
stated above, you may contact us at (708) 790-5625,

L._ .
. .
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We will continue our review of your application upon receipt of this information.
j Please reply jnluplicate, within 15 days, and refer to Control Number 92519.

Sincerely,

Original Signed By
Loren J. Hueter-

Materials Licensing Section

liu r/ms
- 01/m /92
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Survey Inntruments
Appendix E. Proceduron for Calibration of E1 - E5

Dono calibratorn
Appendix F. Proceduren for Ordering and Recolving

Radioactivo Material
Appendix G. Proceduren for Safely Opening Packagon G1, G2

Containing Radioactive Material
Appendix II. General Rulon for Safo use of 11 1 , 11 2

Hadioactivo Material
Appendix 1. Emergency Proceduren II, 12
Appendix J. Area Su_voy Proceduren J1, J2
Appendix K. Product labola K1, K2
Appendix L. D.O.T. package tenting renulta L1 - L34
Appendix H. Iodino capsulo making proceduro M1 - MS
Appendix N. Lineator, done calibrator N1 - N4

linearity equipment informadlon
Appendix O. Authorized Unors for Survey Heter

Calibration
Appendix P. Survey Hotor Calibration Information P1 - P9
Appendix Q. Model Radiopharmaceutical Inspection Q1, Q2
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ITEM S

Radioactivo Hatorial

1:lomont und Chemical and/or Maximum Amount
Hans Number Phynical Form Which Will bo

Ponnonned at
any Ono Timo

A. Molybdenum-99 A. Any molybdonum-99/ A. 35 curion
Technotium-99m generator (C1)
manufacturor, labeled,
packaged, and dintributed
in accordance with a specific
liconno innued pursuant to
Soc 32.73 of 10 CFR Part 32
or a specific licenso innued
to a manufacturer by an
Agrooment Stato pursuant to
equivalent Stato regulations.

B. Any byproduct 15 . Any scaled nourco b. 15millicurio
material authorized listed in paragraph (mci) total
under paragraph 35.14 (d) (4) 10 CFR for all
35.14 (d) (4) of 10 Part 35 or paragraph nourcon
CFR Part 35 or 35.57 (a) of 10 CFR under
paragraph 35.57 (a) of Part 35 (offectivo April Subitom 6.C.
10 CFR Part 10 (effective 1, 1987) that han boon
April 1, 1987) manufactured labeled, packaged

and distributed in accordance
with a specific license issued
pursuant to Section 32.74 of
10 CFR Part 32 or a specific
liconne issued to the manufacturer
by an agroomont stato pursuant to
equivalent stato regulations.

C. Xenon-133 C. Unit doso containers C. 800 mci
of gas or gas in solution
that is the subject of an
activo "Now Drug Application"
(NDA) approved by the FDA or
an activo " Notice of Claimed
Investigational Exemption for
a Now Drug" (IND) that has
boon accepted by the FDA.

2
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Hadioactivo Matorini

F.lomont and Chemical and/or Maximum Amount
Hans Number Physical Form Which Will be

Possessed at
any Ono Timo

=_======m======= .s=============m wa uw.m:wwename===mnessaww wammennwres.m===
,

D. Iodino-131 D. Any form listed in D. 500 mcl
Groups I through V of
Schedulo A, Soc. 35.100
of 10 CPR Part 35 or
Sections 15.100, 35.200
35.300 of 10 CFR Part 35
offective April 1, 1987

E. Technotium-99m E. Any form listed in E. 35 Curies
Groups I and II of (Ci)
Schedule A, Soc. 35.100,
35.200 of 10 CFR Part 35
(offectivo April 1, 1987)

P. Any byproduct F. Any form listed in F. 50 mci
material, except Group I of Schedulo A, total
lodine-131 and Soc. 35.100, of-10 CFR possession
technotium*99m, Part 35 Human Uses of limit
listed in Group I Byproduct Material
of schedule A,
Soc. 35.100, of
10 CFR Part 35
Human Uses of
Byproduct Material

G. Any byproduct G. Any form listed in G. 400 mCl
unterial, except Group II of Schedule A, total
lodine-131 and Soc 35.100, of 10 CPR possession
technotium-99m, Part 35 or Soc 35.200 limit
listed in group II of 10 CFR Part 35
of-Schedulo A, (effective April 1987)
Sec 35.100, of 10 CFR
Part 35 Human Usos of
Byproduct Material

H. Any byproduct- H. Any form listed in H. 100 mC1
natorial, except Group IV of Schedule A, total

| lodino-131, listed in Sec 35.100, of 10 CFR- possession
' Group'IV of Schedule A, Part 35 or section 35.300 limit

Soc 35.100, of 10 CFR of 10 CFR Part 35-
Part 35 or Sec 35.300 (effective April 1, 1987)

l
3
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of 10 CPR Part 35
(effective April 1, 1987)

Radioactive Material

Element and Chemieni and/or Maximum Amount
Mann Humber Phynien1 Form Which Will bo

Posuessed at
any uno Time

1. Any byproduct 1. Any form listed in 1. 100mCl
material, except Group V of Schedule A, total
iodine-131, listed in Sec 35.100, of 10 CPR possession
Group V of Schedule A, Part 35 liuman Uses of limit
Soc 35.100 of 10 CFR Byproduct Material
Part 35 Human Uses of
Byproduct Material

J. Any byproduct J. Prepackaged in vitro J. 50 mci
material listed in diagnostic test kits total
Soc 31.11 (a) of 10 CFR possession
Part 31 limit

gnqugnt for Authorization to Redistributo various Itemn

1. Redistribution of Reagent Kits

Heagent kits to be redistributed will have been obtained
from a manufacturer authorized to distribute reagent
kits in accordance with a specific approval issued
pursuant to Soc 32.73 of 10 CFR Part 32 or under
equivalent regulations of an Agrooment State. Reagent
kits will be redistributed accompanied by the
manufacturer-supplied package insert, leaflet,
brochure, or other document that describes the
procedures to be followed and the equipment and
shielding to be used in processing radioactive material
with the reagent kit.

2. Redistribution of Scaled Sources Calibration and Reference
Sources

Scaled sources will be redistributed to group medical
licensees and other licensees specifically authorized to
receive the sources. The calibration and reference sources
to be redistributed will have been obtained from a
manufacturer authorized to distribute _the sources in
accordance with a specific license issued pursuant to Sec
32.74 of 10 CFR Part 32 or under equivalent regulations of
an Agreement State. The manufacturers labeling and
packaging will not be altered and the redistributed sources
will-be accompanied by the manufacturer supplied calibration

4
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IDavid Howbaker, R.Ph.. j

Listed as authorized user of N.H.C.'Licenso # 34-16654- .

01MD, Syncor International Corp., Toledo, Ohio !

f
;

All authorized users !Listed as authorized users under condition 12A of '

N.R.C. Licenso # 34-16654-01MD, Syncor International |
Corp., Toledo, Ohio

,

,

Ned Gregorio, H.Ph. [
Listed as authorized user of N.H.C. Licenso # 11-27398- *

'
01MD, Nuclour Pharmacy of Idaho, Inc., Bolso, Idaho

John D. Schou, Ph.D., R.Ph.
Listed as authorized user of N.R.C. Licenso # 13-02650-
02,-St. Joseph Medical contor, South Bond,-Indiana

Cynthia Anno Smith, M.S., R.Ph.
Listed as authorized unor of-N.R.C._Licensos #21-17189
01MD_ Syncor Corp., Forndalo, Michigan and # 13-02812
04 Purduo University, West Lafayetto, Indiana

II. The proposed Radiation Safety officar (RSO) is Gregory s.
Hiatt, P.D.. The RSO will assumo'tho typical duties and
responsibilities of a RSO in a nuclear pharmacy as outlined
in Appendix D of Draft Regulatory Guido FC 410-4, dated
August 1985. In the absence of the RSO, one of tho other
authorized users listed abovo will assumo the RSO's duties..

Gregory S. Hiatt, P.D., will also havo responsibilitios in
other arons including serving as general manager,-preparing
and dispensing-radiopharmaceuticals, calling on accounts,
etc., The RSO will bo able to devoto approximately 25% of
his timo to the radiation safety program.

|
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Item U ;

Training for Individuals Working in
'

or Frequenting Rostricted Arona

I. Individuals who work in or frequent rostricted areas will bo I

instructed in the items specified n 10 cFR section 19.12 at
the timo of their initial employment and at least annually
thoroafter. ,

II. A radiation unfety manual containing radiation safety
policios, proceduros, and forms for uso in documenting-
comp 1'.ance with 10 CFR, stato regulations, and licenso >

conditioonn has boon developod. Individuals who work in or- '

frequent rostricted areas will be instructed about tho :

contentn of the radiation safety manual at the time of their
initial employmont and annually thornafter. ,

III. Other individuals whose duties may require them to work
inthe immediato vicinity of licensed material will be
informed about radiation safety hazards and appropriato
precautions at the time of their initial employment and at
least annually thoroafter.

IV. Records documenting initial and refresher training, and
indentifying the individual who conducted the training, the
individuals who were trained, the date of the training, and
the topico covered will be maintained until NRC terminatos

_ this nuclear pharmacy licenso.

V. Wo, tho Spoetrum Pharmacy, have established and-agroo to
follow the proceduros for the training program as described
in Appendix C of Draft Regulatory Guido FC 410-4, dated
August 1985.

.

.

,

8

=:

te m- --- t-eme. P e-w+Ww ---1y,.-,.-e ''atPR r- s''v' TM' P*M'WT" F 'Pf "F P' W 81$ F - " " i



_ . _ _ . _ _ _ . _ _ . _ - - _ _ _ _ _ _ _ - _. _ _._ _ _ _ _ _ . _ . _ . _-

i
5

O O |
t

!
,

Item 9,

Facilition and Equipment +

,

9.1 Sito Description

The pharmacy is located within 3,500 square foot of a singlo
lovel coment block and brick building utilizing wood colling i

and floor joints. Thore is u basement undorneath part of
this building that will not be utilized by the other tenant ;

in this building. This other tenant, a bank, is using their ,

spaco for storage and light carpentry repair work for the
Bank's various branches. This other tenant is currently _not
planning on having any employees assigned to this npace on
more than a periodic basis. Soo diagram #1

The zoning for this area is light industrial and commercial'
with some residential areas on the fringos. The nearest
residential area borders on the edge of the facility's
parking lot on the south and went sides and are betwoon
fifty and two hundred foot away. Fencing is used to
separate the residential areas from the facility's parking _
lot and there are not any openings or gatos in this foncing.

,

The proporties to the east and north aro light industrial
and commercial. soo diagram #2

There are three entrances into the facility. The main
entranco is located at the front office area (unrestricted) '

and-the other two entrances aro located at the back of-the
pharmacy and ontor into the restricted space. 1The double
door entering into the building will bo locked with a dead-
bolt lock during non-working hours. The door leading into
the front office aron is a solid wood door with glass sido
windows. The back doors are mado of'motal with metal frames
and the garage doors are insulated aluminum doors with :
electric oponers. All entrances to tho.outside and basement
will be locked at all times to provent_ unauthorized access.
When the pharmacy is not open all doors will-be secured with
a dead-bolt lock. Additionally, an intrusion alarm system
will be utilized to dator and detect any unwelcomo attempts-
to gain access to this pharmacy. See diagram #1

i The fumo hood stack will be Jocated at loast 25 foot from
any intake air system or window. The stack outlet is
located at least two foot above roof level.

>

Operation of a nuclear pharmacy on the alto does-not
conflict with local codos and zoning laws.

.

9
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The following letter will be sent to the fire department
annually.

DATE

ADDRESS

Attention: (Chief of Fire Department)

We are required by the Nuclear Regulatory Commission to notify
you that we are utilizing radioactive materials under an NRC
licenne at:

Spectrum Pharmacy
1301 Milburn Blvd.
Mishawaka, Indiana 46544
Phone Number: (219) 255-0572

This notification is for your information in case of a fire or
disaster which might involve this office.

The material with which we work is for use by physicians for
medical purposes and, therefore, is comprised of short-lived
radioisotopes. Very little danger would exist in case of a fire
or disaster; however, precaution should be exercised by fire
fighting personnel should it be necessary to enter the room in
which radioactive material is stored. In the case of a fire, the
material would remain confined to this room due to the nature of
this building's construction.

Should it becomo necessary to enter the pharmacy area, survey
instruments are readily available in this area. Also, personnel
trained in the use of survey instruments and familiar with
hazardous radiation levels would be available to assist your
personnel. If the pharmacy is closed, you may contact someone
for assistance by calling the above phone number.

If you have any questions concerning this notification, or if you
would like to visit our facility to familiarize yourself with our
location, do not hesitate to contact us.

10
1
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9.2 General Description of Facility (See diagram #3)

Every reasonable effort to maintain radiation exposures, and
releases of radioactive materials in effluents to
unrestricted areas, as low as reasonably achievable (ALARA).

The pharmacy is divided into two general areas restricted
(rear, dispensing / generator / lodine /WBC/ and clean) and
unrestricted (front, office / reception / break room / restrooms/
computer room / both storage areas and the garage). The
restricted area is approximately 24' X 41' in the main area
plus a 9' X 12' section for a total of approximately 1092
square feet. The unrestricted space is approximately 49' X
32' (1568 SQ. FT.) in the main area plus an additional 848
square feet in the garage and storage section for a total of
2416 square feet of unrestricted space.

Within the pharmacy, all radioactive materials will be
stored and handled in areas along outside and interior walls
on the south side of the restricted area. Radioactive
materials will not be stored nor handled next to the wall
common with the building's vacant space. Sources of
greatest activity will not be stored directly against
outside walls.

Mo-99/Tc-99m generators will be located in the generator
room in their factory supplied auxiliary shielding.
Additional lead shiciding will be used when necessary to
assure all six sides of each generator is shielded.

Non-refrigerated radiopharmaceuticals will also be stored.in
the generator room when not in use in-the main laboratory.
These will be kept in their factory supplied shields and/or-
behind additional lead shielding. Refrigerated
radiopharmaceuticals will be stored in the refrigerator
located in the dispensing room. These radiopharmaceuticals
will also be stored in their factory-supplied lead shields
at all times. Additionally, at least 1/8" lead sheet or
lead bricks may be used. No food or drinks will be stored-
in this refrigerator at any time.

Radioactive waste, including: expired Mo-99/Tc-99m-
generators, will be_ held within_the decay room behind at
least 1/8" lead shielding. :Tc-99m wasta_ generated at the.
drawing station may be stored in leaded containers at least.
1/8" thick at the drawing station.- Multiple: shielded
containers will be used for the long-term storage of
radioactive waste to allow for segregation of wastes with
different half-lives. Waste containers will have shielded

11
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covers to maintain occupational exposure at ALARA lovels.

9.2 General Doncription of Facility
,

The generator /wasto room is 20.5' X 9' (184 SQ.PT.) and i

approximately 75 SQ. FT. will be used for radioactive waste
storago. This is a sufficient space to house all waste
generated in-house as well as that retrieved from customers.

,

The preparation and dispensing of kit radiopharmaceuticals
will be performed Johind a load / load-glass L-block at the
drawing station.

During hours when the facility is not staffod, shipments
containing radioactivo materials will be delivered to the
delivery vestibulo located on the south side of the -

facility. This vestibulo is in a non-restricted area as.is
.

the space on tho other sido of the vestibule's interior :

door. This intorior door will romain locked and alarmed to
provent delivery personnel from entering into the_ pharmacy.

Radioactivo material will not be received, storod, nor used
frequently near the common wall. A film badge will be.
attached in the contor of the common wall in the restricted e

area to monitor exposure incident on the common wall. The
monitor will be exchanged monthly to assure radiation lovels-
below that specified in 10 CFR 20.105. The south and cast
walls of the building will be surveyed daily with a GM motor
to assure radiation levels are below 2 mR/hr.
Air from the pharmacy is not circulated to other areas of
the building because the pharmacy has two dodicated HVAC -

systems. One system will be dedicated to the front half of. '

the pharmacy (unrestricted) and the other unit will be
dedicated to the roar half of the pharmacy (rostricted).
The common wall extends to the wood joists directly attached
to the roof of the building and this common wall is
constructed to be a fire wall. Airflow begins in the
basement and flows through ducts to_ outlet vents in each of
the other rooms except the garago. There are not any cold
air returns located in the iodino or WDC rooms. Airflow
begins in an unrestricted area and flows to the other
unrestricted areas or the restricted areas before it-is
recirculated or exhausted by tho fume hood in.the iodine
room. soo diagram #4

q
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9.3 Adequacy of Pacility for llandling Xenon-133

'

Xenon-133 gas will be purchased as unit-dose vials and
dispensed as such. There will be no manipulations of the
contents of the vials between recolpt and dispensing.. The
estimated fraction of xenon-133 lost during storage is 0.5%
por day from its unit-dose vial.

Xenon-133 will bo stored in its lead shipping containers
within a fume hood with airflow of 400 cubic feet por minute
(6.796E8 ml/hr). The airflow rate will be determined by
actual measurement with a volumeter or similar device at '

least every six months.
r

The estimation of the concentration of xenon-133 in the
effluent to unrestricted areas is:

Possession limit of xenon-133: 800 mci
A

C=V 1 3.0E-7 uC1/ml of xenon-133 released to-
unrestricted areas.

A= estimated maximum uCi xenon-133 released per week
= 800,000uci X 0.5%/ day X 7 days / week = 28,000uC1/ week-

V= 6.796E8 ml/hr X 168 hr/ week = 1.142E11 ml/ week
28.000 uCi/ week

C= 1.142E11 al/ week = 2.0E-7 uC1/ml .. ;

9.4 Special Equipment for llandling Millicurio Quantitles of
Liquid Iodine

The facility will be equipped to maintain releases of
radioactive iodine at ALARA levels in'accordance with- -

paragraph 20.1 (c) of 10'CFR Part 20. All' work-involving
the handling open containers of millicurie quantities of-
liquid radiolodine will be performed within the fums hood.

In order to maintain releases of radiolodine to the
environment at ALARA levels, the fume hood will be equipped
with a charcoal filtration system consisting of two charcoal
filters that are l' X l' X 1". It is expected that 98% of
radiciodine will be removed from the effluent by this
system. Air sampling will lx3 performed in the restricted-
-area (iodine room) and the unrestricted _ area (air vented
through stack). This air sampling system will be running-
continuously and a diagram of this system and the1 fume hood
relationship can be seen in diagram #5.

13
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Procedures for I-131 Air Monitoring
1. Air monitoring is to be performed weekly
2. Use a vacuum. pump with either a known rated air flow or a
pump-with an air flow gauge.
3. Use two filter holders (unrestricted and restricted area)
4. Use charcoal impregnated filter paper
5. Wearing clean disposable gloves, remove charcoal filter
paper from the air sampling apparatus and replace with a new
piece of impregnated charcoal filter paper.
6. place the removed filter in a clean counting tube
7. Count the filter-in the scintillation counter for one
minute. Make sure that the analyzer window is set for I-131
and that an efficiency factor (Fe I-131 in dpm/ cpm) for this
analyzer setting has been calculated.
8. Count an empty counting tube for a one minute background
9. Note the sampling pump air flow in ml/ minute from
measured flow of vacuum pump.
10. Determine-pump on duration in minutes-from last air
monitoring

11. Calculate the concentration of volatile I-131 in uCi/ml
in the unrestricted area using the following equations,

a. uCi I-131 in filter = filter com X Fe I-131
2.22 X 10E6 dpm/uci

b. ml air flow = sampling pump air flow X pump on
duration
c. uC1/ml I-131 = (a)/(b)

12. Assure concentration calculated in step 11.c above is
less than 1 X 10E-10 uCi/ml. Notify R.S.O. immediately if
concentration exceeds.1 X 10E-10 uCi/ml
Fume Hood Charcoal Filter Monitoring and Exchange Procedure '

1. Charcoal filters _are to be monitored weekly and exchanged
or replaced if necessary
2. Bo h charcoal filters will be surveyed on both sides with

~

a survey meter and pancake probe.
3. Remove the second filter in line of air flow;(top-
filter), and measure the radiation exposure on each side of
the filter.
4. Remove the first filter in line of air flow (bottom
filter), and measure the radiation exposure on each side of
the filter
5. Calculate the ratio of the top filter reading to-the
bottom filter reading. Assure the top' filter reading is
less than 10% of the_ bottom filter reading,~and that the top-
filter reading is less than.2mR/hr.

L 6.LIf the top filt'er reading equals or exceeds _10% of the
! bottom filter reading, remove the bottom filter, place-in-

plastic bag:and hold for decay behind appropriate lead
,

-shielding. Replace the bottom filter with the top filter,
| and replace _the top filter with a new' charcoal filter.

7. If the top filter reading is equal-to'or-greater than

| 14
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_ 2mR/hr,. seal both the top and bottom' filters in a plastic. - f

bag and-hold for decay behind appropriate lead shielding.

. Thyroid Bioassay

Thyroid bloassay will.be performed on all individuals who :
handle open forms of liquid radiciodine. A description-of *

the bioassay program is described as part of Spectrum 1
Pharmacy's radiation safety program.

Item 10 1

Radiation Safety Program - t

10.1 Personnel Monitoring Progr'~
,

Written personnel monitor' 1 rocedures that include'as
requirements the cr;s.tla in Item 10.1.2 of Draft __
Regulatory Guide FC 410-4, dated August 1985 have been
established and will be followed.

10.2 Instruments
Instruments specified in Item 10.2.2 of Draft Regulatory-. I

guide FC 410-4 (dated August 1985) will be in the possession
of the nuclear pharmacy and available for use when operation '

begins.

10.3 Calibration ofESurvey Instruments
Survey instruments will be returned to the manufacturer =for-
calibration, Lor they will be calibrated-by an--organization-
that is licensed by NRC or an Agreement State to perform
calibrations for others.

Additionally, survey instruments will be calibrated at the
facility in accordance with written procedures that' include -
as requirements the criteria described in Item 10.3.4 Eof
Draft Regulatory Guide FC 410-4, dated August-1985. (See

.

Appendix's.O and P)

Calibration of survey instruments in_the facility will-be.-

done.in the manner described.in-Appendix D-of Draft-
Regulatory Guide FC 410-4,-dated Augu9' 1985.

Survey instruments will-be calibrated at l' year intervals
- and after. repair.

Records of each calibration will be maintained for at least
2 years after the4 calibration. These records will show the-
date and.results of the calibration and the name of the-

organization that:provided the1 service.

10.4LCalibration-of Dose Calibrators
The. dose calibrator calibration program described inn
Appendix'E of Draft Regulatory Guide FC 410-4, dated August

15
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1985 will be used. Additionally,-approval is requested to.
use'a Lineator (Atomic Products 1086-Sbi or similar) for
performing-linearity of dose calibrators. -(see appendix N)L

10.5 P.ocedures for Receiving Shipments Containing Radioactive
Material

Procedures described in Appondix F of Draft Regulatory Guido-
FC 410-4, dated August 1985, for ordoring and receiving

'

radioactive meterial-will be used.

10.6 Procedures for Safely Opening Packages Containing
Radioactive Material

Procedures for opening packages described in Appendix G of-
Draft Regulatory Guido FC 410-4, dated August 1985 Will be

,

used. '

10.7 General Procedures for Safo Use of Radioactivo Material
General rules for-nafo use of radioactive material described
in Appendix 11 of Draf t Regulatory Guide FC 410-4, dated
August 1985 will be followed.

'

10.8 Emergency Procedures
Emergency procedures described in Appendix I of Draft
Regulatory Guido FC 410-4, dated August-1985 will'be used.

10.9 Procedures for Retrieving Radioactive Waste from Customers
only thoso items that contain or are contaminated with
rudioactive materials that were supplied by tho' nuclear
pharmacy will be retrieved.
Detailed instructions to customers _that will package-
radioactive wasto for return to the nuclear pharmacy will be
provided-to all customers (see:below).

INSTRUCTIONS TO CUSTOMERS. RETURNING RADIOACTIVE
WASTE TO THE NUCLEAR PHARMACY

Only items containingLor contaminatedLwith radioactive materials
that woro supplied by Spectrum Pharmacy-may be returned for-
disposal.

the following procedures should be utilized-when returning-
radioactive waste:

1. After use, return the dose container (ie.,_syringefor-
vial) to'the shield in which the dose was-delivered.
'2. Insure that radioactive quantities returned are_ equal to

~

or-less than those specified below'for radionuclides:
contained:in the most commonly used radiopharmaceuticals:

16
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RADIONUCLIDE MAXIMUM RETURNABLE'
QUANTITY-(mci)

Cobalt-57 (Co-57) 9
Cobalt-58 (Co-58) 2
Chromium-51 (Cr-51) 60
Gallium-67 (Ga-67) 10
Iodine-123 (I-123) 5
Iodine-125 (I-125) 7
Iodine-131 (I-131) 1
Indium-111 (In-111) 2.5
Molybdenum-99 (Mo-99) 2
Phosphorus-32 (P-32) 3
Selenium-75 (Se-75) 4
Technetium-99m (Tc-99m) 10
Thallium-201 (T1-201) 20
Xenon-133 (Xe-133) uncompressed- 1000

When returning a package containing more than one of the
above radionuclides, the maximum returnable quantity is. |
determined by the lowest mci quantity assigned for the' items
shipped.- For example, if Tc-99m and I-131 are being shipped
in the same package, only 1 mci of-_ total activity may be
contained in the package.,

3. If radioactive quantities are greater than those
specified on the attached table, retain the material behind
appropriate shielding until it_has-decayed to an acceptable-
quantity.

4. Using your low-level survey meter, measure all points on
all surfaces 1of the package to-be returned to insure that at
no point on the-surface the exposure exceeds 0.5mR/hr.

10.10. Precautionary Measures for Handling Millicurie
Quantities of Liquid Radiciodine

Opening and dispensing from. vials containing millicurie
quantities of liquid radiolodine will be performed in the
fume hood behind lead shielding.- Protective-gloves will be
worn, and remote . handling tools .(tongs) will' be :used by-

persons handling liquid radiciodine.
_

Therapy capsules and therapy solution-will be dispensed-in
the original manufacturer's shipping. container. (see
appendix M1for1 capsule compounding procedures)-

An iodine bioassay program equivalent to that specified in-
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Regulatory Guide 8.20, " Applications of Bioassay'foril-125.
and I-131" will be-implemented.- zIodine-125 will not be
handled in-an openiform. Therefore, bioassay:will not be
performed for I-125.
Bioassay frequency,-action levels, and actions takenLwill be
those specified11n Regulatory guide 8.20. Specifically,
authorized-users who~ handle-and dispense radiciodine will be-
required _to have a thyroid-bioassay performed weekly.or
within 24 hours after handling liquid iodine, whichever
comes first.

Thyroid I-131 activity will be' measured with a :2"-or larger
NaI (Tl) detector and a Canberra series 35 multichannel
analyzer. ,

The bioassay procedure is-as follows:
1. With I-131 source, peak the analyzer on 364: KEV
2. Set the region of interest from 100 to 500 KEV
3. Obtain background counts for one minute

.
.

4. Place-< 10uci I-131-(standard)11n thyroid neck phantom,
position detector on phantom, and acquire for one minute.
5. Obtain counts with detector positioned over_ thyroid
6. Calculate thyroid activity in uCi:

(Net thyroid comi (uci Standard)
'

Not standard dpm = uCi in thyroid

The action level from- NRC Regulatory Guide 8. 20: is: 0.14 'uCi .
of iodine-131. The investigation level is-0.04 uCi. *

10.11 Area Survey Procedures
The area survey procedures described in-Appendix J of Draft 1
Regulatory Guide _FC 410-4, dated August 1985 will be used._ >

10.12 Operations
_ .

_ _

Licensing of-Spectrum Pharmacy by=the Indiana State Board of--- ,

Pharmacy is pending as of this date.

The activities of the nuclear pharmacy will be limited-to
the preparation-of radiopharmaceuticals for delivery-
prescription'to physicians within a.90 mile radius"of' South
Bond, Indiana.

The activities of the nuclear pharmacy-will be-limitedito:
repackaging IND/NDA radiopharmaceuticals or-preparing
radiopharmaceuticals by tagging IND/NDA reagent ~ kits with-a
radionuclide eluted from an IND/NDA generator.

10.13 Product Labels

The' actual-prescription label is seen in appendix-K. The
label will be placed on the outside of the unit-dose syringe-
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container shield. _The specific group:(I,II, IV,Jor V) of-
35'.100 of 10 CFR.Part 35 that applies to the individual-
radiopharmaceutical willibe placed on the-container shield.

10.14. Product Shielding _

Maximum Activity for Each Type of-container (e.g.=,1 vial,1
syringe)

Radionuclide Max RCi Vial -Max mCIESyrina2

Tc-99m 1000 200
I-131 250 0.5
Xe-133 40 N/A
I-125 2 .2
Cr-51 1 0.25
P-32 20 10 >

Most radiopharmaceuticals are shipped in enough shielding to:
reduce the exposure rate at 0.5: meter to 0.25 mR/hr or less.-
The following-table shows the shielding required _to meet-
this criteria. '

.

Radionuclide- Max. Ouantity in mci Lead, mm

Tc-99m Unit dose 60 ;2.0

Tc-99m multi dose 1000 2.6
Cr-51 2- 0
Ga-67 multi dose 100 7.0
Xe-133 unit dose 40 1.0
In-111-unit dose 5 3.2'
I-123 multidose 5 1.0-
I-125 10 1.0
I-131' diagnostic 1 6.0
I-131. therapeutic 200' -50.0

Normal shielding for' unit dose syringes ist avlead-lined,s
screw top closure,. leak proof plasticisyringe carrier. Dvial
of radioactive material distributed by the: pharmacy will be
shielded in vial shields that the manufacturers-utilize.
the average lead thickness of the shielded syringe carriers
is no-less than 5mm. The lead-thickness'of manufacturer
supplied vial shields used for pharmacy _-distribution is:no

,

less than 4mm.

The maximum ~ radiation level to be expected at the surface:of
each type of-shielded container when filled with.the maximum
activityLis'less than.50mR/hr.

t
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'10.15 Procedures for Packaging and Transporting
Radiopharmaceuticals

!

The nuclear pharmacy will comply with applicable regulations
'

for packaging and transporting radioactive material as
specified-in 10 CFR Part 71, 49 CFR Parts 170-189, and--14

.'

CFR Part 173.443.

Packaging and Transport of Radioactive Materials:-
1. . Radioactive material is_placed into appropriate
shielding with required labeling and absorbent material.

,

2. A wipe test is performed on the immediate container.
Containers with removable contamination wipe test results
greater than 220 dpm will not be dispensed.

.

3. Shielded containers are placed in specifically designed
transport containers and sealed. These-transport containers- 1

will be certified as USA DOT-7A type A containers. The test'
results for twonof the containers can-be found under
appendix L. The third type of-container's testing results
can be found in a Mallinckrodt NRC license'#24-04206-01 as-
their delivery container. This third containers test
results will be acquired and kept on file prior to using
this container (see also_ appendix L). t

4. The delivery container is wipe tested, surveyed with a;
GM meter, and labeled according to DOT and NRC requirements.
Containers with removable contamination wipe-test results '

greater than 220 dpm will not be dispensed.

5. Radioactive packages are transported either by Spectrum
Pharmacy personnel or common carrier.

6. Deliveries are made to specified locations only within
customers facilities.

7. All carriers are_ instructed to keep their-vehicles
locked when left unattended.

,

Written instructions _will be provided to drivers-about-
radiation safety andLdelivery-procedures-that11ncludes
directions to lock the vehicle whenever-it is left
unattended, and:to leave deliveries only in secured places
that have beenLpreviously designated;by the customers.

20

ggt n- 92519

-. . . ..



O O
.

RADIATION SAFETY'AND DELIVERY PROCEDURES '

l. Place delivery cases in the rear of the vehicle. Do not
carry _ cases in the passenger compartment of_the vehicle. De sure
delivery cases are blocked and braced so that they will-not
change position during' normal transportation conditions.
2. In case of an accident, consult the emergency procedures.
3. Never break the seal or open delivery cases.
4. When carrying radioactive materials, drive the delivery
vehicle directly to your destination. Make no: unauthorized-stops
or detours.
5. Lock vehicle whenever it is left unattended.
6. Leave. deliveries only in secured places that have been
previously designated. Never leave a radioactive' package
unattended.
7. No unauthorized passengers are allowed in the vehicle.

EMERGENCY PROCEDURES FOR VEHICLES
INVOLVED IN TRAFFIC ACCIDENTS

Visiblo Instructions

A copy of written instructions will be kept conspicuously
posted (ie on the dashboard or window) in each delivery
vehicle for drivers,' police, or civil authorities in case of
traffic accidents. This information ic:

CAUTION: This vehicle may contain radioactive material _(UN 2982)

In case of accident immediately notify:

Greg Hiatt, R.S.O.
(219).255-0572-
(219) 271-7183-
Police '911
Fire 911

In the interim:
1. Keep persons away from vehicle
2. Do not attempt to remove materials _from vehicle until
appropriate help has arrived.

'21
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Written Instructions for spectrum Personnel

A copy of written instructions will be kept conspicuously
available (ie. glove box) in each delivery-vehicle for
driver, police or civil authorities in case of traffic
accidents, etc.

1. Immediately' notify the RSO or acting RSO. He in turn will
notify the appropriate authorities. Maintain security over the
vehicle and radioactive material and keep bystande'.s away while
calls are being made.

Pharmacy Phono 1: (219) 255-0572

2. All traffic should be detoured around the scene of the
accident. If this is not possible, vehicles should be moved the-
shortest distance necessary to clear the right-of-way.

3. The area of the accident should be restricted. The public
should be kept as far from the scene as is practical.. Local
authorities should make only necessary entries and investigations-

into the accident area. Do not attempt to open the radioactive
container, or clean up debris or material involved in the
. accident prior to the arrival of experienced help.

4. Any persons who have had possible contact with--the
radioactive material should be segregated and confined until they
can be examined further.

5. Injured persons who have had possible contact with the
radioactive material should be removed from the area if~possible.
Except in~ extreme emergencies, patients should not be moved to a-
local hospital or' doctor's office before a_ radiological survey.
has been made.

6.- -If the accident involves fire, attempts to extinguish it
should be made from as great a distance as possible._ The fire
should be treated as one involving toxic chemicals. Clothing and
tools used at the fire should be segregated.until they canLbc
-checked by the monitoring team.

7. Eating, drinking, or smoking in theLarea of the accident
- should be prohibited.

8, . Careful attention and~ considerations-should be given'in a-

matters of public relations to:
a. Transmission of information to-the public;by. press,
radio, and television, and:
b. Tactful handling of volunteers and crowds of

22
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curious onlookers.

10.16 Independent Audit Program
_

_

Compliance Audits 1will be conducted on a quarterly basis..by
an independent consultant _to_ ensure __ compliance __with all
regulatory _ requirements,. including the terms and-conditions
of the approved _NRC license (see?the-attached; audit form _in
Appendix Q). The person assuming primary, responsibility for
performing these audits is John D.-Scheu Ph.D. health
physicist (see' attached training and experience =in Appendix
A). Dr. Scheu will-have the authority to mandate changes as
necessary for NRC compliance and good radiation health
physics practice, and_will be compensated to assume this_
authority.

Item 11

Wasto Management ,

We, Spectrum Pharmacy, have established and agree to follow the
procedures for disposal of radioactive _ waste as-described in Item

'

11.2.2 of the Draft Regulatory Guide FC 410-4, dated August 1985.
We will dispose-of radioactive waste in1accordance'with the
requirements in 10 CFR Part 20, Sections 20.301 and 20.303, but
also request authorization pursuant to Section 20.302 of 10 CFR
Part 20 to dispose of radioactive waste by decay' storage.-

,
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certificate and the leaflot, brochure, or other document
that provides radiation safety instructions for handling and
storing the sources.

3. Redistribution of In-Vitro Kits

In-Vitro kits will be redistributed to group nedical
licensees and other licensees specifically authorized to
receive in-vitro kits. The in-vitro kits to be
redistributed will have been obtained from a manufacturer
authorized to distribute the in-vitro kits in accordance
with a general license issued pursuant to 10 CFR 32.71 or in
accordance with a specific license pursuant to Section 31.11
of 10 CFR Part 31 or under equivalent licenses of an
Agreement State. In-Vitro kits will be redistributed
accompanied by the manufacturer supplied package insert,
leaflet, brochure, or other document that describes the
procedures to be followed and the equipment, and radiation
safety instructions. In-Vitro kits redistributed to
specific licenses will not receive documentation referencing
general licenses, exempt quantities or NRC's regulations
that authorize a general license (e.g., 10 CFR 31.11).

ITEM 6

Purposes for Which Licensed Material Will be Osed

Material Reference Purposes for Which Material Will be Used
Letter from Item 5
=================================================================

A. Production of technetium-99m
portechnetate. Redistribution to
authorized recipients.

B. Instrument calibration. Redistribution
of sources to specifically authorized
recipients.

C. Distribution to authorized recipients

D. Dispensing and/or distributing prepared
radiopnarmaceuticals to authorized
recipients. Prepare I-131 capsules
using I-131 NaI. (see appendix M)

E. Dispensing and/or distributing prepared _
radiopharmaceuticals to authorized
recipients. Use of technetium-99m
pertechnetate for processing with
reagent kits in preparing
radiopharmaceuticals.
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P. through I. Dispensing and/or distributing prepared
radiopharmaceuticals to authorized
recipients.

J. Distribution to authorized recipients

ITEM 7
,

Individuals Responsible for Radiation
Safety Program and Their Training and Experience

I. The following individuals will use or directly supervise the
use of radioactive material. At least one-of these-
individuals will be physically present at the facility
whenever licensed material is being used.

Gregory S. Hiatt, P.D.
Listed as authorized user on N.R.C. License # 13-19229-
01MD, Syncor Corp., Indianapolis, Indiana-

Timothy M. Quinton, Pharm. D., M.S.
Listed as authorized user on N.R.C. License # 12-26246-
01MD, Radiopharmacy, Inc., Evansville,-Indiana

E. Dean Dome' R.Ph.
Listed as authorized user on N.R.C. License # 12-26246-
01MD, Radiopharmacy, Inc., Evansville, Indiana

Paul Gotti, R.Ph.
Listed as authorized user on License # NM-NPI-RP-08
issued by the state of New Mexico

Curtis Blaum, R.Ph.
Listed as authorized user on N.R.C. License #34-16654-
01MD, Syncor International Corp., Toledo, Ohio

,

i-

Brian C. Blaum, R.Ph.:

Listed as authorized utrer on N.R.C. License # 34-16654-
- 01MD, Syncor International Corp., Toledo, Ohio

|-
Dale Bultmeier, R.Ph.!

Listed as authorized user on N.R.C. License # 13-19229-
01MD, Syncor Corp., Indianapolis, Indiana

Dawn K. Whitney, R.Ph.
Listed as authorized user on N.R.C. License # 13-19229-
01MD, Syncor. Corp., Indianapolis, Indiana

Mark E. Brown,-ILPh.
Listed as authorized user of N.R.C. License # 34-16654-
01MD, Syncor International Corp., Toledo, Ohio

6

.: . . . . .



r. :. .

'

O O
,. .

-DIAGRAM 2

AREA SCHEMATIC

INDIANA MORTGAGE REPORT

SURVEY ORDERED BY: ST. 305EPil TITLE CORPORATION
SURVEY DATEO: October 2, 1991
PROJECT NO. 912790 ADDRESS:

LEGAL DESCRIPT10N
Lots #31~, 32, 33, 34, 35 & 37- together with the vacated alley in the recorded
plat-of. MORGAN PARK ADDITION as recorded in the records of St. Joseph County,

_ Indiana.

NOTE: This tot or Parcel DOES NOT fall within
the FLOOD llAZARD AREA as defined by ll.U.D. ;
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*
PISUME

J0lLN D. SCHEU, Ph.D.

Il0ME ADDRESS 21200 Clover 11111 Drive
South Bend, Indiana. 46614

BUSINESS ADDRESS 808 East Jefferson ~ Blvd.
South Bend, Indiana 46617

BIRTl! June 23, 1943 in South Bend, Indiana

MARITAL STATUS Married to Kathleen C. Szalay, August 1968;
2 Children: John Paul and Nicholas David

EDUCATION Ph.D. ,1973, Purdue University
-

Major: Bionucleonics/llealth Physics

Thesis Problem: The use of synthetic polymers in
developing a microencapsulated controlled release
parenteral dosage form and the use of radionuclides
in the evaluation of.such a system.

M.S., 1969, Purdue University
Major: Clinical Phamacy

B.S., 196't, Purdue University
Major: Pharmacy

1961-1963, . Indiana State University
Major:. Business / Pre-pharmacy

SCHOLARSHIPS , Indiana State Scholarship (4 years) American
FELLOWSiiIPS, AND Foundation of. Phamaceutical Education Fellowship,
AWARDS Rho Chi Honorary Society.

ADDITIONAL TRAINING- Two weeks at the Indiana University _ Radiation
Therapy Department , clndianapolis , -Indiana ,- 1971

Worked with-a nuclear reactor for purposes of
neutron activation, 1972.

'

- Attended the First International Symposium on
Radiopharmaceutical held in Atlanta, Georgia,
1974.

Attended the Second International. Symposium on
Radiopharmaceuticals held in Seattle, Washington,

[ 1979.

Attended a Hazardous Chemical Safety School arid Workshop,
presented by J.T. Baker Chemical = Company in Columbus,
Ohio,. January 1980.

92519
mman.

_ _ _ . . _ .U.
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! 'HESUME JUHN D. SCHEV, PH.D.

BOARDS American Board of Science in Nuclear Medicine

AFFILIATIONS, Society of Nuclear Medicine, Health Physica
LICENSURE, RECOGNT- Society, Licenaed Pharmaciat, recognized
TION AND COMMITTEE radiation expert and x-ray machine physiciata,

member of the northen Indiana Radiation
Emergency Response Committee.

POSITIONS Retail pharmacist, (1967-1969)

Assistant Professor, Ohio State University,
School of Pharmacy (1973-1980).

Director, Radionuclide' Laboratory, Ohio State
Univeralty, (1973-1980).

Diagnostic Imaging Consultant, Clinical
Application Specialist, Radiation Safety
Officer, and Medical Radiation and Nuclear
Physicist att

Saint Joseph's Medical Center
South Bend, Indiana (1980- ).

Saint Joseph Hospital Mishiwaka
Minhawaka, Indiana (1980- ).

Holy Crosa Parkview Hospital
Plymouth, Indiana (1980- ).

Elkhart General Hosptial
Elkhart, Indiana (1980- ).

Health Physica Conaultant
Howment Turbine Componenta Corp.
LaPorte, Indiana (1985- ). -

Guent Professional Faculty Specialist
University of Notre Dame
Notre Dame, Indiana (1985- ).

TEACHING EXPERIENCE Teaching Aaaiatant (1968-1972)
Purduce University
Courses:" Pharmaceutical Calculation",

" Pharmaceutical Formulations" and "Cosmetica".

Assistant Professor (1973-1980)
Ohio State University
Couraea:"Radiolactope Tracer Techniques",
" Principles and Applications of Radiopharm-Lg aceuticala", Medical Applications of Radio-y

() J nuclidea and Other Forma of Radiation.

g%g
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PLS L'ME J0llN D. SCIIEU, l'h . D .

PRESENTATIONS "A Comparative Guide of Veterinary and llutnan
Phamaceuticals", presented to the Joint Conunittee
of the American Pharmaceutical Association and
the American Veterinarian Association, North
Chicago, Illinois, November, 1972. J.D. Scheu
and Dan Hansel.

" Nuclear Medicine", Purdue University, School of
Pharmacy, November, 1974.

" Future Directions in Nucicar Medicine and
Radiopharianceuticals", Prcsonted to the Diagnostic
Division of Abbott Laboratories, December,1974.

Participated in the 17th Annual Educational
Meeting of the Ohio Society of Radiologic
Technologists on Nuclear Medicine. Columbus,
Ohio, April, 1975.

"The Ef ficacy of IV Perchlorate in Choroid Plexus
Blocking", Presented to the Society of Nucicar
Medicine 23rd Annual Meeting, Dallas, Texas, June,
1976
Scheu, J.D. , Tetalman,M.R. , Araujo , O. and Sherif f,
R.A.

"A Comparison of 1-123 and 1-131 for thyroid Up-take
Measurement", Presented at Ohio State Radiologic
Society mee ting, Cincinnati, Ohio , May ,1976.
Filiatraut , A ,Z. , Te talman, M.R. , Dare , J. , Scheu ,
J .D. , Gray , B . , and Ge rdes , S .

_

"The Optimal Pharmaceutical for Brain Imaging",
~

Presented at the Association of University Radiologists
26th annual meeting at the University of Texas

- - Health Science Center, San Antonio, Texas, April 30 to
May 4, 1978. Tetalman, M., Deutchman, A., Scheu.,
Olsen, J., and Chiles,J.

"The Optimal Pharmaceutical for Brain Imaging", Presented
at the 25th annual meeting of the Society of Nuclear
Medicine, at Anaheim, California, June 26 - 30, 1978.
Tetalman, M., Deutchman, A., Scheu, J., Olsen, J., and
Chiles, J.

. 9 " Comparative Usefulness of Exercise Thallium-201
( Imaging and Resting Intracoronary Particle distribution",

Presented at the 25th Annual Meeting of the Society

Q of Nuclear Medicine, At Anaheim, California, June 26-30,
1978. Kolibash, A. , Call, T. , Bush, C. , Te talman, M. ,

g. Olsen, J., and Scheu, J.

(

_ _
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PIStHE JOHN D. SCHEU, Ph.D.

PRESENTATIONS " Indium-111 Labeling of MAA Particles for Use in
Perfusion Studies", Presented at the Radiological
Society of North America Annual Meeting, Atlanta,
Georgia, Ncveaiber 26, 1979. Scheu, J.D., Tetalman,
M.R., Kolibash, A.J., and Olsen, J.O.

"Radiopharmaceuticals for Nuclear Cardiology",
Presented to the Central Chapter of the Society
of Nuclear Medicine, Columbus, Ohio, June 2,1979.

" Radiation Risks For the Patient and the Technologist",
Presented to Indiana State Radiological Tecnologist, f
Section II, South Bend, Indiana, October 10, 1982. 1_

" Indium-l'.1 Labeled White Blood Cells In Abdominal
Imaging", Bronson Hospital, Kalamazoo, Michigan,
May 17, 1983.

" Radiation Exposure Policies And The Medical Radio-
grapher", Region VI Educa1tional Conference of the
American Society of Radiologic Technologists, South
Bend, Indiana, April 12, 1984.

_

m:- . e

_

. .
. . . . J



_- _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ - _ _ - _ _ - _ - _ - _ - _ _ _ _ . - - _ _ . _ _ _ -

=

,,

V' 5 V
RESUME JOHN D. SCHEU, Ph.D.

PUBLICATIONS Hansell, D. N. and Scheu, J.D,: Comparative Guide of
Veterinary and Human Pharmaceuticals, APHA Academy of
General Practice and Pharmacy, Washington, D.C., 1973.

Scheu, J.D., Ph.D.: An Investination into' the Possibilities
of Usijlg a Microcapsule as n Time-release Parenteral
Dosane Form and as a Radiopharmaceutical Organ Imaging
Agent, Thesis, Purdue Univereity, West Laf ayette ,
Indians, 1973.

Khu11ar , S .C. , Fulmer , L.R. , Scheu, J .D. , Riccobono ,
X.J. and Leighton, R.F. : 'hyocardial Perfusion
Scintography Af ter Intra-coronary injection of Radio-

_

active Labeled Macroaggregated Albumin (MAA)", Clin.
Re s . 22 281A , 19 74.

Filiatraut, A., Tetalman, M., Dare, J., Deutchman, A.,

Scheu, J., Gray, B. and Gerden, S.: "A Comparison of
I-123 and 1-131 for Thyroid Uptake Measurement", Ohio
State Radiologic Society, May,1976.

Scheu, J.D. , Tetalman, H.R. , Araujo , C. and Sheriff,
R.A.: "The Ef ficacy of Intravenous Sodium Perchlorate
in Choroid Plexus Blocking", J. Nucl. Med. 17, 528,
1976.

S cheu, J.D. , Spe randio , G.J . , Shaw, S .M. , Peck , G.E .
and Landolt, R.R.: "The Use of Microcapsules as a
Timed-release Parenteral Dosage Form: Application as
Radiopharmaceutical Imaging Agent", J. Pham. Sci. 6_6_.
172, 1977. _

-

Meier, C.R. , Scheu, J.D. , Totalman, M.R. and Lobugio,
A.F.: " Technetium-99m Labeling of Corynebacterium Parvum
for Study of Tissue Localization", Clin. Res. E , 549, 1976.

Rustagi, P. , Scheu, J. and ,Lobuglio, A.F : " Phagocytosis
of Technetium-99m Sulfur Colloid by Human Leucocytes",
American Federation of Clinical Research, Nov. 541A,1976.

Rus tagi, P. , Scheu, J . and Lobuglio , A.F. : " Phagocytosis
of Technetium-99m Sulfur Colloid by Human Blood Phagocytes",
American Society of Hematology 19th Annual Meeting, Boston,
Mass., Dec., 1976.

Tetalman, M.R. , Scheu, J.D. , Araujo , O. and Sheriff , R. :
"The Effect of Varying Dose Levels of Intravenous Sodium

Q Perchlorate on Choroid Plexus Visuali::ation", Clinical-

f' Nuclear Medicine, Vol. 22, 169-172, May, 1977.

Kolibash, A.J. , Call, T.D. , Bush , C. A . , Te talman , M. R. ,
h- Olsen, J. and Scheu, J. : " Comparative Usefulness of

Exercise Thallium-201 Imaging and Resting Intracoronary
Particle Dis tribution", J . Nucl . Med. ,1_9_, 751,1978.

L-
'
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RESUME JollN D. SCIIEU, Ph.D.

PUBLICATIONS Te talman, M. R. , Deutchman, A.ll. , Schcu , J. , Olsen, J. ,
and Chiles, J.: "The Optiraal Phamaceutical for drain
Imaging", J. Nucl. Med. 19, 673, 1978.

Conrad , W.C. , Te talman, M. R. , Lloyd , T.V. , King, G. ,
Scheu, J.D., Burton, M. and Schaeffer, P.: " Ventricular

Uptake During brain Scanning", Radiolony 128:28, August
1978.

t

Tetalman, M. , Deutchman, A. , Scheu, J. , Olsen, J. and
Chiles, J.: "The Optimal Pharmaceutical for Brain Imaging",
Investinative Radioi ny , 13:5, p. 391, Sept /Oct, 1978.

Kudsk, K.A., Sches, J .D. , Te talman , M. R. , and Carey, L.C. :
-

I-123 and Tc-99m04 As Isotopic Markers of the 11+ Secretory
Mechanism", Journal of Gastroenterology 64:162, 1979.

Kolibash, A.J., Call, T.D., Bush, C.A., and Scheu, J.D.:

" Comparison of Resting Intracoronary Particulate Imaging
and Stress Thallium-201 Studies", Radiolony 135: 2,
p. 439, 1980.

Kolibash, A.J . , Tetalman , M. R. , Olsen , J . , Bush, C. ,
Scheu, J.D., and Lewis, R.L.: " Intracoronary Radiolabeled
Particic Scanning", Seminars in Nuclear Medicine 10:2,
p. 178, 1980.

Kolibash, A.J. , Totalman, M.R. , Olsen, J.O. , Scheu, J.D. ,
Bush, C.A., and Lewis, R.P.: Intracoronary Radiolabeled
Particulate Imaging. In Cardiovascular Nuclear Medicine:
Current Methodolony and Practice, Freeman, L.M. and
Blaufox, M. D. , eds, New York, Grune and Stratton, 1980, _

pp 268- 276.

Abdel-Nabi,11. , Scheu, J. Ragosin, R. , Falko , J. , and
Olsen, J.: " Thyroid Uptake of Tc-99m-Compromising
In Vivo RBC Tagging", J. Nucl. Med. E, 1018, 1981

Pollard, M., Luckert, P.ll., and Scheu, J.D. : " Effects
of Diphosphonate and X-rays On Bone Lesions Induced In
Rats by Prostate Cancer Cells", Cancer 61:2027-2032,
1988.

Scheu, J.D., Shaoliang, J., Bruckner-Kardoss, E., Cargan,
P.E. , and Pollar, M. "A Model System For The It1 Vivo
Determination of The Thrombolytic Effect of Plasminogen
Activators", Thrombosis Reasearch, 51:391-402, 1988.

Gargan. P.E., Ploplis, V.A., and Scheu, J.D.= "A Fibrin

s A () Specific Monoclonal Antibody which Interferes With The

h[ Fibrinolytic Ef fect of Tissue Plasminogen Activator",Q
Thromb llaemostas, 59(3), 426-431. 1988.
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: . _ RES UME JOHN D. SCHEU,i Ph.D. .<

.

EXHIBITS THE USEFULNESS OF INTRACORONARY : PARTICtJLATE MYOCARDIAL -
PERFUSION. SCANS IN EVALUATING CORONARY'' ARTERY DISEASE:'
John Olsen,_ M.D. ,' Marc Te talmani M.D. , Albe rt_ Kolibash,
M.D. -and John D. Scheu, Ph.D/. ~0hio State University-

. .

Hospitals, Columbus ,- Ohio.- . Exhibited |ati the Radiological-
Society of-North-America Meeting, November, 1978.-

INDIUM-111 LABELING OF MAA PARTICLES FOR'USE =IN PERFUSION
STUDIES . J.D. Scheu , Ph. D. ,= M. R. Te talman, M.D; , - A .J. -
Kolibash, M.D. and J.O. 01sen, M.D. .; The _0hio State
University Hospitals, Columbus, Ohio. Ihc Second Interna-
tion Symposium of Radiopharmaceuticals, Seattle, Washington,-

March 19-23, 1979.
-

_

THEUSEOFINDIUM-111LABEbDWHITEBLOODCELLSINLOCATING.
SITES OF ABSCESS AND INFLAMMATION: John D. Scheu, Ph.D.,-
Dean L. Cook, M.D. and Richard Slabaugh. NMRT. Saint -
Joseph's Medical Center,. South Bend, Indian'a. ! Indiana
State meeting of Radiological -Technologists,- South Bend,---
Indiana, September, 1982. -

-
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RESUME t JOIIN D. . SCIIEU , Ph.D. -
'

,

PISEARCll AND - Formulated a codium perchlorate injection to-be-used asi
-PROFESSIONAL a . choroid- plexus blocking - agent in brain imaging.
ACTIVITIES

Developed a method of, tagging Indlum-113m and Indium-111
to MAA particles for use _ in dual nuclide myocardial _ imaging.

Developed the methodology to label C-parvum bacteria
with technetium-99m.

Consulted with a number 'of radiopharruaceutical- companies .
on the development of imaging agents,

o

Developed a regional nuclear. pharmacy program. '

-

.

Member of the Nuclear Medicine Technology Advisory
Comittee, Ohio State University Hospitals,- 1978-1980.

Advisor- to - the Ohio State Board of Phamacy on

radiopharmaceuticals.--

Prepared research protocols for submission to Human
Research Comittee, Radioisotope Comittee and FDA -
.(IND Applications).

Supervisor of graduate study on,- "The Availability. of -
Insulin from Continuous. Insulin _ infusion-Administration".-

Member of the Medical: Radionuclide Comittee, _0L -.o
State University Hospitals- (1978-1980). - <

,

Manuscript Reviewer for American Journal of-Hospital'-
Pharmacy 'on Radiopharmaceuticals.

Member of the Joint Radioactive Waste' Disposal Study
.

Subcommittee, Ohio State University :-;(1979-1980).

Have labeled proteins,'.such-as antibodies, iragments of-
antibodies, and toxoids with Iodine isotopes.:for use in
animal studies:and clinical' evaluation.

Have labeled bleomycin'with Cobalt-S'7!for use in animal-
-studies and as a clinical-diagnostic imaging agent._-

Have . labeled , leukocytes and platelets with Indium-111
for use in clinical = studies to locate sites of abscess .-

~ and inflammation or thrombus formation.

M Member of the Northern Indiana ' Radiation Emergency -
Response' Committee,

h' Recognized by the Indiana State- Board 'of . Healtir as ta -
p Qualified Radiation Expert.

'Ah. Recognized by the Indiana State Board of-Health: as aD

- W Board-Approved X-Ray Machine Physicists.

.
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. APPENDIX A PAGE (9) ti-Jo-69)l C ATTACILMENT
7.2.a,

SUPPLEMENT A t

surrLE ME NT U.S. NUCLE AR HEGULATORY COAMIS$10N

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFE 1Y OFFICER

4. VWL Of ICPU;1D AUTil0RIZED U5tR OR RADIATION SAFETY Off!CEp 2. FOR NYSICI ANS ST ATE Ok
TERRITORY WlER! LICENSED

Jolm D. Scheu, Ph . D .
3 CE FtTIFICATION

EFECIALTY SO ARD CAT E GORY MONTH AND Vf AR CERTIFl(D
A B C

American P>oard of Science Radiopharmaceutical and June 23, 1979
in Nuclear Medicine P.adiochemis t ry

4. TRAINING RECEIVED IN BAS!C RADIOtSOTOPE HANDLING TECHNIQUES

TYPE AND LENQTH OF TR AINING

CLOCK }DURS IN CLOCK LOUR 5 0F
FIE LO OF T RAINING LOCAT10N ANO D ATi t8) OF T RAININO LECTURE 08 SUPERYlSEDA a LABORATORY ON-THE J0B

EXPERIENCE

Purdue University
.. R Act ATiON Physics AND Lafayette, Indiana 40 30INST R UME N T ATION

b. R ADI ATION PROTECitON n 3g 77
-

c. MATHEMATICS PERTAINING TO
THE USE AND ME ASUREMENT
OF RADIOACTIVITY "

35 -

d, R ADI AT10N 8tOLOGY "
30 -

e. R AOlOPH ARMACE UT? CAL "
CHE MIST RY 94 10-

5. EXPERIENCE WITH R ADI ATION. (Actusluw of Rscfb/sotopes or Equivalear Experierw/

ISOTOPE mCt USED AT OMr TIME LOCATIM CLOCK HOURS TYPE OF USE
Au-198 100uCi Purduce University 2 yrs. Expe rircental
C-14 100uci l yr

" " "

Mo-99 5 Ci Ohio State University 7 yrs Rx
Tc-99r 5 Ci " " " "

Rx
P-32 10 mci " " " "

Dx
I-131 300 mci " " " " Rx,Dx

) 1-123 2tnCi " " " "
Rx

A Xe-133 400 mci " " " "
Rx' continued; -- - -

|

0' EXH-5
|

(4 ) ' '
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'5 EXi'E RIEliCE W1Til PADI AT1014 (Continued),

i T1-201 25m's Ohio State University Rx
" " "Co-67 20 mci h
" " "In-111 10 mci Pa .Expe rime n t al
" " "In-113m 40 mci Pa , Experimental
" " "

Cr-51 SmCi Pa, Experimental
" " "Se-75 2mCf Pa
" " "co-57 1 mci Pa, Experimental

1-175 100uC1 Notre Dame University Experimental

-

;

%
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.
organized through the cooperation of ?;

the American College of Nuclear Medicine, il
g'$,, the Amencan College of Nuclear Physicians, E

7

44 and The Society of Nuclear Medidne | |

hereby certifies that

g+$ John D. Scheu, Ph.D. a
g a

has met established standards and quahfications, 2
and has passed the examinations conducted under the authority of 9

~

The American Board of Science in Nuclear Medicine

O thereby demonstrating to the satisfaction of the Board

.

on the 23rd day of June,1979,
g3

the ability to pructice Nuclear Medicine Science
in allits branches, with special competence in

Radiopharmaceutical and Radiochemistry Science
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APPEl10lX B

TYPICAL DUTIES AND RESP 0f4SIBILITits Of AY
DAY-10-DAY RADIA110N SAFLTY Off1CER

IDR A NUCLEAR PHARMACY

In a nuclear pharmacy, the day-to-day Radiation Safety Officer's (R50's)
duties and responsibilities usually include:

1. General surveillance over all activities involving radioactive
material, including routine monitoring and special surveys.

2. Ensuring compliance with NRC rules and regulations as well as
conditions of the 11RC license.

3. Monitoring the performance of fume hoods that are associated with
isotope work.

4. Serving as the primary source of radiation protectic,, >aformation for
personnel at all levels of responsibility.

5. Supervising and coordinating the receipt, opening, and delivery of
all shipments of radioactive material arriving at the nuclear pharmacy.

,
6. Supervising and coordinating the preparation of all shipments of radio-

active material leaving the nuclear pharmacy.
~~

7. Supervising the distribution and processing of personnel monitoring
equipment.

8. Conducting training programs in proper procedures for the use of radio-
active material.

9. Supervising and coordinating the radioactive waste disposal program.
10. Supervising the safe storage of all radioactive materials not in

current use.
11. Ensuring that scaled sources are leak-tested at proper intervals.
12. Maintaining an inventory of all radioactive materials and limiting

the quantity of radionuclides at the facility to the amounts authorized
by the license.

NOTE: In the absence of the RSO (e.g., ir the early morning when only one
authorized user is present, when the RSO is sick or on vacation), authorized
users must assume the duties of the RSO and ensure compliance with NRC's regu-
lations and the terms and conditions of the NRC license.

92 m1oua
1
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APPENDIX C

Y
PER$0Nf1EL TRAlHil1G PROGRAM

1. Sched_ule for Training
_

Training will be provided:

a. Before an employee assumes duties with or in the immediate vicinity
of radioactive materials,

b. Annually as refresher training for all employees,
c. Whenever a significant change occurs in duties, regulations, or the

terms of the NRC license.

,Descri tion of the Training Program2. E

Training will be sufficient to ensure that:

a. Individuals who work in or frequent restricted areas are instructed
'

in the items specified in 5 19.12 of 10 CfR Part 19,

b. Individuals whose duties may require work in the immediate vicinity
of radioactive materials are informed about radiation hazards and
appropriate prectJtions.

3. Content of the Training Program

lhe training program will inr.lude the following topics:

a. Pertinent terms and conditions of the f1RC license, including written
procedures developed as a prerequisite for obtaining the license and

commitments that have been incorporated into the license,
b. Areas where radioactive material is used or stored,
c, Potential hazards associated with radioactive material,

d. Radiological safety procedures appropriate to the duties of the
employee,

e. Pertinent NRC regulations,

'd O ,' ".
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f. The employee's obligation to report unsafe conditions to the RSO,

9 The appropriate response to emergencies or unsafe conditions,
h. The right to be informed of personal radiation exposure and bloassay

results,

i. The locations where the firm has posted or made available notices, '

copies of regulations, and copies of licenses and license conditions
(including applications aiid applicable correspondence) as required
by 10 CfR Part 19.

4 Records That Document Training

Records of initial and refresher training will be maintained until NRC
terminates the nuclear pharmacy license and will include:

a. The name of the individual who conducted the training,

b. The names of the individuals who received the training,
c. The date of the training session, and
d. A list of the topics covered.

.
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APPENDIX D .,

PROCEDURES FOR CALIBRATION Of SURVEY INSTRUMENTS

1. Calibration of survey meters will be performed with radionuclide sources,

a. The sources will be approximate point sources,
b. The source used will be one of those listed in Table D-1.

Table D-1

SOURCES USED FOR SURVEY INSTRUMENT CALIBRATION

Hinimum Activity
.

(To give at least
700 milliroentgens

Radionuclide per hour at 20 cm)

Cesium-137 85 mil 11 curies
Cobalt-60 21 millicuries
Radium-226 34 millicuries

c. The source activities or exposure rates at given distances will be
traceable by documented measurements to a standard cource certified
within 5% accuracy to the U.S. National Bureau of Standards (HBS)

calibration sources.
d. Calibration will be performed at intervals not to exceed 12 months

and after servicing.
e. Instruments will be calibrated on every scale or range of the instru-

ment, up to 1 roentgen per hour,
f. The exposure rate measured by the instrument will differ from the

true exposure rate by less than 110% at the calibration points (read
the appropriate section of the instrument manual to determine how to
make necessary adjustments to bring the instrument into calibration).
Readings within 120% will be considered acceptable if a calibration
chart, graph, or response factor is prepared, attached to the
instrument, and used to interpret readings.

D1
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A reference source (check source) that has a long half-life, e.g.,2.
cesium-137 or radium D and C, will also be read at the time of the call-

bration or as soon as the instrument is received from a calibration labo-
The readings will be taken with the reference source placed in

ratory. A reading of this reference
specific geometry relative to the detector.
source should be taken;

Before each use and after each survey to ensure that the instrumenta.

was operational during the survey,
After each maintenance or battery change, andb.

At intervals not to exceed 3 months.c.

If any reading with the same geometry is not within 120% of the reading
measured immediately after calibration, the instrument will be recalibrated.

Records of Items 1, 2.b, and 2.c above will be maintained for at least 23.

years after each calibration or check.
The use of the small check source that is in some survey meters is not4.
appropriate or acceptable for calibration purposes.
The inverse square law and radioactive decay law, may be used for calibration,5.

A calibrated source will have a calibration certificate giving itsa.
output at a given distance or its activity rneasured on a specified
date by the manufacturer.

The inverse square law may be used with eny point source to(1)
calculate the exposure rate at other distances.
The radioactive decay law may be used to calculate the output

~

(2)
at any time,

b. Inverse Square Law

If R, is the exposure rate at a distance D,from a point source and
from the same point source,R is the exposure rate at a distance Db

b
then

.

D2
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(.

R,0, = R Obb
,

aust be in the same units of exposure rate (e.g.,NOTE: R, and Rb
milliroentgens per hour, roentgens per hour) and D, and Db must

be in same units of distance (e.g., centimeters, meters).
'

are known, R can be calculated fromIf R,, 0,, and Db b
,

D2
*NRb" a

b

c. Radioactive Decay Law

The exposure rate of a standard source at a time t after a specified
calibration date is given by

t

R =R x e (0.693 x T )
-

t 0 h

- $ =R0*I
where

R is the exposure rate at a time t after the source
calibration date

R is the exposure rate on the day the standard source was
O

calibrated
t is the time elapsed since the calibration date
T is the radionuclide half-lifeg

is the number of half-lives through which the radioactiven

source has decayed and is equivalent to the quantity of
t/Tg

NOTE: R and R must be in the same units of exposure rate (e.g.,
g O

must bemilliroentgens per hour, roentgens per hour), and t and Tg
in the same units of time (e.g., second, days, years),

,g .t

!
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APPENDIX E

9
.

PROCEDURES FOR CALIBRATION OF DOSE CAL 1 BRA 10RS*

1. Test for the following:

Instrument constancy (each day of use)a.

b. Instrument accuracy (at installation and 1 year intervals thereaf ter)
Instrument linearity (at installation and 3-month intervals thereaf ter)c.

d. Geometrical variation (at installation)

2. Maintain a record of the results of each test for NRC inspection for 2 years

after each test.

3. After repair or adjustment of the dose calibrator, repeat all the
appropriate tests depending on the nature of the repairs.

4. Test for Instrument Constancy.

Instrument constancy means there is reproducibility, within a stated
acceptable degree of precision, in measuring a constant activity over

time. Before using the instrument each day, assay at least one of the
reference sources listed in Table E-1 using reproducible geometry.
Preferably, at least two reference sources (for example, 1 millicurie of
cobalt-57 and 100 microcuries of cesium-137) should be alternated to test
the instrument's performance over a range of photon energies and source

activities.

Assay r:ach reference source using the appropriate instrument settinga.

(i.e., cesium-137 setting for cesium-137).

b. Measure the background level at the same instrument setting or check
that automatic background subtraction is operating properly when

blanks are inserted in the calibrator.
El

*See ANSI N42.13-1978, " Calibration and Usage of Dose Calibrator Ionization
Chambers for the Assay of Radionuclides " Copies may be obtained from the
American National Standards Institute, Inc., 1430 Broadway, New York, NY 10018.

'
.
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Calculate the net activity of each source after subtracting the back-c.
ground level,
Indicate the predicted activity of each source based on decayd.

calculations and 15% limits.
for each source, list the net activity versus the predicted activity.
Repeat the procedure using the same source on all comonly used

e.

f.

radionuclide settings.
If variations greater than 15% are noted, either adjust the instrument
or use an arithmetic correction factor to correct the dosage assays

g.

If variations greater than 110%
obtained at that instrument setting.
are noted and the instrument cannot be properly adjusted, it must be
taken out of service immediately and repaired or replaced.
Investigate higher-than-normal background levels to determine theirb.
origin and to eliminate them, if possible, by decontamination, relo-
cation, etc.

Test for Instrument Linearity.5.

The linearity of a dose calibrator must be ascertained over its entire
This test must use a vial of technetium-99m that hasrange of activities. i

the anticipated maximum activity to be assayed (e.g., the first elut on
from a new generator),

Inspect the instrument to ascertain that the measurement chamber
liner is in place and that instrument zero is properly set (see

a.

manuf acturer's instructions),
Assay the technetium-99m vial in the dose calibrator and subtractb.
background to obtain net activity in millicuries.
Repeat step a at time intervals of 6, 24, 30, and 48 hours after thec.
initial assay,

Using the 30-hour activity measurement as a starting point, calculate
the predicted activities at 0, 6, 24, and 48 hours using the following

d.

table:

{E2
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Assay Time * (hours) Correction Factor

0 31.633
-

6 15.853

24 1.995

30 1

48 0.126

* Assay times should be measured in whole hours and correction
factors should be used to the third decimal place as indicated.
The half-life of Tg = 6.02 hours has been used in calculating
these correction factors.

Example: If the net activity measured at 30 hours was 15.625 mci,
the calculated activities for 6 and 48 hours would be 15.625 mci x
15.853 = 247.7 mci and 15.625 mci x 0.126 = 1.97 mC1, respectively.

On semilog coordinate paper, plot the measured net activity and thee.

calculated activity versus time.
f. On the graph, the measured net activity plotted should be within 15%

of the calculated activity if the instrument is linear and functioning
properly. If variations greater than 15% are noted, adjust theg

W instrument, have it repaired, or use arithmetic correction factors to
correct the readings obtained in daily operations.
if instrument linearity cannot be corrected, for routine assays itg,

will be necessary to use either an aliquot of t'he eluate that can be
accurately measured or the graph constructed in step e to relate ,

measured activities to calculated activities.

6. Test for Geometrical Variation.

There may be significant geometrical variation in activity measured as a
function of sample volume or configuration, depending on the volume and

size of the ionization chamber used in the dose calibrator. The extent of

geometrical variation should be ascertained for commonly used radio-
nuclides and appropriate correction factors should be computed if variations
are significant, i.e., greater than 12%. When available from the manufac-

turer, certified data on geometrical variations may be used in lieu of
r these measurements.

.i
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To measure variation with a volume of liquid, a 30-cc vial containing
(2 mil 11 curies of tebalt*57 c: other appropriate radionuclide in a volume

,

of 1 mi can be used. .

Assay the vial at the appropriate instrument setting and subtracta.

background to obtain net activity,
Increase the volume of liquid in the vial in steps to 2, 4, 8, 10,b.
20, and 25 m1 by adding the appropriate amount of water or saline.
Af ter each addition, gently shake the vial to mix the contents and

assay as in step a. (Be sure to follow good radiation safety practices
to avoid contamination and to minimize radiation exposure.)

Select one volume as a standard (such as the volume of the referencec.
standard used in performing the test for instrument accuracy) and
calculate the ratio of measured activity for each volume to the
reference volume activity. This represents the volume correction

;

factor (CF).

Example: If activities of 2.04, 2.02, and 2.00 mci are measured for
4, 8, and 10 mi volumes, and 10 m) is the reference volume selected:

4 mi volume CF = = 0.98 ,

Plot the correction factors against the volume on linear graphd.
paper. Use this graph to select the proper volume correction factors
for routine assay of that radionuclide,
The true activity of a sample is calculated as follows:e,

True activity = Measured activity x Correction factor

where the correction factor used is for the same volume and
geometrical configuration as for the measured sample.
Similarly. the same activity of cobalt-57 in a syringe may be compared.f.

with that'of 10 m1 in a 30-cc vial, and a correction factor may be

I calculated.
l

E4
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7. Test for instrument Accuracy.

Check the accuracy of the dose calibrator using each of the reference

sources listed in Table E-1. The lower energy reference standard (cobalt-57)

must be in a vial that has the same thickness of glass as the actual
|samples to be measured for best accuracy.

Assay each reference standard in the dose calibrator at the appropriatea.

setting and subtract the background to obtain the net activity,

b. Repeat step a three times and average the three results.
The average activity determined in step b should agree with thec.
certified activity of the reference source within 15% after decay

,

correction.
d. If variations greater than 15% are noted, either adjust the instrument

or have it repaired as soon as possible. If variations greater than
110% are noted and the instrument cannot be properly adjusted, it
must be taken out of service imediately and repaired or replaced. |

Table E-1

DOSE CALIBRATOR REFERENCE STANDARDS

Radionuclide Altivity Calibratimi Accuracy

Cesium-137 100 microcuries or more Within 15%

Barium-133 100 microcuries or more Within 15%

Cobalt-57 1 millicurie or more Within 15%'

t

'

;
-t.
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i APPENDIX F,A -

.

PROCEDURES FOR ORDERING AND RECEIVING RADIDACTIVE KATERIAL

An authorized user will place all orders for radioactive material and1.
will ensure that the requested materials and quantities are authorized

by the license and that possession limits are not exceeded.

The receiving area will be located 50 that the radiation levels in2.
unrestricted areas do not exceed the limits specified in paragraphs
20.105(b)(1) and (2) of 10 CFR Part 20,

When the nuclear phamacy is open, carriers will be instr,ucted to deliver3.
radioactive packages directly to the receiving area of the nuclear pharmacy.

When the nuclear pharmacy is closed, delivery firms will have written4.
instructions to place packages in the receiving area of the nuclear

pharmacy. If the carrier notices that the package is wet or appears
[ to be damaged, he will be instructed to imediately contact the nuclear

pharmacist on call who will then come to the nuclear pharmacy to inspect
The carrier will be asked to remain at the nuclear pharmacythe package.

until it can be determined that neither he nor the delivery vehicle is

contaminated. The following letter will be posted in the receiving area
and will be given to each carrier service.

Any courier service delivering radioactive materials to (name ofTO:
nuclear pharmacy)*

FROM: (name of radiation safety officer)*

RE: Delivery of packages containing radioactive material

Any packages containing radioactive material that are to be delivered to
our nuclear pharmacy after normal hours of operation are to be placed in
the designated " receiving area." Be sure to lock the door upon leaving.

If the package is wet or appears damaged, imediately contact the nuclear
Remainpharmacist on call by calling our answering service at *255-0572.

at the nuclear pharmacy until it can be determined that neither you nor!
i the delivery vehicle is contaminated.

*This information will be filled in and updated as necessary.
4
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APPENDIX G

PROCEDURES FOR SAFELY OPENING PACKAGES

CONTAINING RADIDACTIVE KATERIAL

1. Determine the status of the shipment with respect to the requirements
of paragraphs 20.205(b) and (c) of 10 Cf R Part 20. Implement any special

procedures for pac 6 age receipt as required by these regulations. (A chart

showing routinely expected shipments and their status with respect to
these regulations may be prepared in advance to facilitate this step.)

2. The f ollowing procedures must be carried out for all packages containing

radioactive material:

Put on waterproof gloves to prevent hand contamination.a.

b. Visually inspect the package for any sign ofadsmage (e.g. , wetness,

crushed). If damage is noted, stop and notify the Radiation Safety

Officer (R50).
'

I c. Measure the exposure rate at 3 feet (or 1 meter) from the package

surface and record it. If >10 milliroentgens per hour, stop and

notify the R50.

d. Measure the surface exposure rate and record it. If >200 milli-
roentgens per hour, stop and notify the R50.
Open the package with the following precautionary steps and recorde.

receipt of the radioactive material.

(1) Open the outer package (following manuf acturer's directions, if
supplied) and remove the packing slip.

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

slip, and label on the bottle.
(3) Check the integrity of the final source container (i.e., inspect

for broken seals or vials, loss of liquid, and discoloration of
packaging material).

(4) Check also that the shipment does not exceed possession limits,

l g)
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f. Wipe the external surface of the final source container shield and
i

remove the wipe to a low-background area. Check wipe with a thin-

end-window G-M survey meter and take precautions against the spread of

contamination as necessary. Record results.
Monitor the packing material and packages for contamination beforeg.

discarding.

(1) If contaminated, treat as radioactive waste.

(2) If not contaminated, obliterate the radiation labels before
discarding in the nonradioactive trash,

3. Records of exposure rate and contamination surveys in items 2.c. 2.d. and
2.f will be maintained for at least 2 years. Records of receipt of by-

product material will be maintained in accordance with the requirements
of 5 30.51 of 10 CFR Part 30.

Special procedures will be followed for receiving packages containing4.
quantities of radioactive material in excess of the Type A quantity limits
specified in paragraphs 20.205(a)(1) and (c)(1) of 10 CFR Part 20 (e.g. ,
more than 20 curies for molybdenum-99 and technetium-99m).- These packages

.

will be monitored for surface contamination and external radiation levels
within 3 hours after receipt if received during working hours or within
18 Murs if received af ter working hours in accordance with the requirements

of paragraphs 20.205(a) through (c). All shipments of liquids that exceed

exempt quantities will be tested for leakage. The NRC Regional Office will

be notified in accordance with the regulations if removable contamination
or if external radiation-levels exceed 2002exceeds 0.01 pCi per 100 cm

milliroentgens per hour at the package surface or 10 milliroentgens per

hour at 3 feet (or 1 meter). Records of the results of monitoring required

by paragraphs 20.205(b) and (c) w'11 be maintained in accordance with the
requirements in 6 20.401.

.

4
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APPENDIX H

GENERAL RULES FOR SAFE USE OF RADIOACTIVE MA ERIAL ;

1. Always wear laboratory coats or other protective clothing in areas where

radioactive materials are used.
,

2. Always wear disposable gloves when handling radioactive materials.

Monitor hands and clothing for contamination after each procedure or before3.

leaving the area.

'

Always use syringe shields and vial shields for preparing and dispensing4.
radiopharmaceuticals.

Do not eat, drink, smoke, or apply cosmetics in any area where radioactive5.

material is stored or used.

Do not store food, drink, or personal effects with radioactive material.6.

,7 . Assay each vial, syringe, and capsule containing more than 10 microcuries
of a gamma-emitting radiopharmaceutical in the dose calibrator before distri--

bution for use in humans.,

For each elution of technetium-99m from a molybdenum-99/ technetium-99m8.

generator:

Assay the eluate for technetium-99m in a dose calibrator; record thea,

results and retain the record for 3 years after the assay,

b. Test for total molybdenum-99 activity of test for molybdenum-99 concen-
tration; record the results and retain the record for 3 years after
the test (see paragraph 35.14(b)(4)(iii) of 10 CFR Part 35).

Do not distribute technetium-99m for human use if .the technetium-99m. contains9.
more than 1 microcurie of molybdenum-99 per millicurie of technetium-99m
or if it contairs more than 5 microcuries of molybdenum-99 per dose of

~ '
H1

.
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technetium-99m at the expiration time and date shown on the package label.
.

The expiration data and time shown on the label must be such that the Ifmits

specified above are not exceeded for any single patient dose.

Always wear personnel monitoring devices (film badge or TLD) in areas where10.

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 the designated

low-background area.

Always wear TLD (or film) finger badges when eluting the generator and11.
preparing, assaying, or dispensing millicurie quantities of radioactive
material.

12. Never pipette by mouth.

Dispose of rad.oactive vaste only in specially designated and properly13.
shielded receptacles.

Survey the generator, kit preparation, and dose dispensing arcas f or contam-14.
Decontaminate ifination after each procedure or at the end of the day.

necessary.

Confine radioactive solutions in covered containers that are clearly identi-15.
fied and labeled with the name of the compound, radionuclide, date, and

activity.

16. Always transport radioactive material in shielded containers.

H2
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EHERGENCY PROCEDURES

A copy of these procedures will be posted in each area where radio-1.

active material is used or stored.

'

2. A decontamination kit is located * aren U . The contents of this kit
include disposable waterproof gloves, remote handling tongs, absorbent

paper, disposable pads, and plastic bags.
.

3. Hinor Spills

a. NOT1fY: Notify persons in the area that the spill has occurred,

b. PREVENT THE SPREAD: Cover the spill with absorbent paper,

c. CLEAN UP: Use disposable gloves and remote handling tongs. Carefully

fold the absorbent paper. Insert into a plastic bag. Also insert

into the plastic bag all other contaminated materials such as

disposable gloves. Put the plastic bag into the radioactive waste

container.

d. SURVEY: With a low-range, thin-window G-H survey meter, check the

area around the spill, hands, and clothing for contamination.'

e. REPORT: Report the incident to the Radiation Safety Officer (RS0),

4. Major Spills

a. CLEAR THE AREA: Hotify all persons not involved in the spill to vacate
the room,

b. PREVENT THE SPREAD: Cover the spill with absorbent paper or pads,

but do not attempt to clean it up. Confine the movement of all

potentially contaminated personnel to prevent the spread,

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

This information will be filled in and updated as necessary.

11

L
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d. CLOSE THE R00H: Leave the room and lock the doors to prevent entry.

e. CALL FOR HELP. Notify the RSO innediately, f i

f. PERSONNEL DECONTAMINATION:
Remove contaminated clothing and store

for further evaluation by the RSO. If the spill is on the skin,
flush thoroughly and then wash with mild soap and )ukewarm water.

* ninttRA01 A110N SAFETY OFFICER: _ gennnry n
* (219) 255-0572Off1CE PHONE:

(219) 271-7183A
HOME PHONE:

NAMES AND TELEPHONE NUMBERS OF ALTERNATES DESIGNATED BY THE R$0:

A =

4

..

A This information will be filled in and updated as necessary.
I2..

h,g k kkh. h<%



- - - _ _ - _ _ _ _ _ - _ _ - _ _ _ _ _

O o
APPENDlX J

*

l
AREA $URVEY PROCEDURES

All elution, preparation, assay, and dispensing areas will be surveyed1.
daily with a low-range survey meter and decontaminated if necessary.*

Laboratory areas where only small quantities of radioactive material are2.
used (less than 200 pCi) will be surveyed monthly.

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

4. The weekly and monthly surveys will consist of:

A measurement of radiation levels with a survey meter sufficientlya.
sensitive to detect 0.1 milliroentgen per hour,

b. A series of wipe tests to measure contamination levels. The method

for performing wipe tests will be sufficiently sensitive to detect'

2 for the contaminant involved. Wipes of elution220 dpm per 100 cm
and preparaticn areas or other high-background areas will be removed
to a low-background area for measurement.

.

Records of all survey results,* including negative results, will be kept5.

for 1 year after each survey. The record will include:

A drawing of the area surveyed identifying relevant features such asa.

active storage areas, active waste areas, etc.
Measured exposure rates (in units of milliroentgen per hour) keyed tob.
locations on the drawing.
Detected contamination levels (in units of dpm or microcuries) keyedc.
to locations on the drawing,

Corrective action taken in the case of contamination or excessived.

exposure rates, reduced contamination levels or exposure rates after
corrective action, and any appropriate comments.

For daily surveys in which no abnormal exposures are found, only the date,9 *the name of the person performing the survey, and the survey results will be
recorded.

31
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The area will be either cleaned or posted and restricted from use if the g
6.

2 g
contamination level exceeds 2,200 dpm per 100 cm .

The area will be covered, cleaned, or identified to all employees if the7.
contamination level exceeds 220 dpm per 100 cm2 but is less than 2,200 dpm

eper 100 cm ,

(,

J2
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LABELG 7

The following_ labels are actual forms that will be uso
,

at Spectrum Pharmacy. |

[

'

Spectrum Pharmacy
>* 1301 Milburn Blvd. k' 7 i ;'

Mishawaka, IN 46544 L1
| Ph: 219/255-0572 P.:=Ej

'

[-],

9 8,i -

L tHowital St. Jonoph flodicaLCenter'
,

Do Burns _ __ . R 00100. !4 "

f

I|(#$ nadionuclideTechnotium 99m . - ~.- M O - |- j'*

2{ i
PharmaceuticalMDP ..( Mall..).J I .V. ). !

*
'

| Procedure Bono imaging. __. ---

'

y tot a,50001 Asser 40 mci /ml_ b V-

c ..As t s e +.,
Activit y Idda

$ umred 2 0._ mci _ an,t .10 0 0_ :
E volume 0. Sml _. Activity.- _.. .-

E 2 Mo99<.15uci/mC1 Tc99m
._

'

_f f retient _ . _ _ _ Expiros: 1400
Date.11/ 3 [91__Prite... _ _ _

,-g g
,

.; l uy, ni amned by envi.,aan. I

'|"h'r- #"] MDP Tc99m
""

'

t |Rx00100 11-3-91
, .. ; 20 mC1 |-|-

' E C sirig i ~tib d |
- .. - - - .

.. - .-. - .~ . . - - ,, - , .)' ISpectrum Pharmacy .

v
1301 Milburn Divd. [7"

'

Mishawaka, IN 46544 /
'

' Ph: 219/255-0572 *:%":':*ij
,

O | m.nae . . *. " *6linspitat Comm, unity 11.ospital__
, y^

Dr Jones._ - _Rx 0 010.3__ C.
.

L Wi4, - Dese
W! Hadionuclida _Ga l_11_um- 67 _ _i. i 9 e h pedai** * -

of | PharmaceuticatGa llium2Ci tra t e__ | 'lM
.

-g 5 Procedur, n Absco 5s_ localization '

8 tot _ Ga000D Amy2. 0mC1/m1_ i+
. i

Activity

J h Desir.J _5mC1_ n of _J 2 0 0__._
- rp '

E volum,_2f. Sm.1_ Anivity _.__o

j. |. Expires.11-5-91 9 2400
Patient .

>

j g _ _ . _ _ _ _

Date.J1 3 - 9]frite . -)-.I5: 'se _ _ -_ ,

o a
-~

.
~ l le R1 fiffected tjy Physician. , f

.MM- EM_d . Gallium-67 et) 3 i. -

'

d jaiOO10_3
'

11-3-91 |'l~
' .5 mC1

~

-- ,s.-. - .
_ , ' . ,M*<:

t
-

Syi\sy u % t>.A
.

. ..
. . y1

ENROL lia. > 192519
. . . - .
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OAPPENDIX X

LABELS

A. The licensing statement to be placed on the outside
of the container shield should read:

WAIWildG: The U $. Nuc;oo RogJottry Commist on hos opcsovc0
d vrbution of ths todo pho'mocoJhcol to poraons bcensed to use by-
prodJCf matono'tredinpo'og'oths .of 10 Cf R Po't 35 ord
to po' sons holdng on ocur o ont iconse tLsJod by on og*oomoqt stato.v

Spectrum Pharmacy
1301 Milburn Blvd. - f

y

Mishawaka, IN 46544 0
| Ph: 219/255-0572 xxycy;XS [|gg

. e.
napas _ Memorial lionpital . ;

L1 v Radionodal, _ _ N/ A_
n 00101 iDr. . Smith.3

_ _.
# 71 r ;

N $ enumeteutice MDP vials, .(Mall __.)._. '

.

'I $ riotedo,, __ Preparation _Of_Tc-99m
E g t oi , K 01.0 0 Anay .N/A _ _

__ |
Attwity

k$ Onited . .NA . _ _ n ot _ _ . _ _ ._
E Volum,2 vials Actmiy . _NA"

9 4
5 $

Po tient . . - . . . . . . .g

g f
Dai, 1 1 3 - 9,1 enc e _ _ ,

_ __

E us., nuovono by en,wan.

--

$ MDP Vials L''')!
j' * R HX 00101 11-3-91 !

TKXIX 2 vials
l. , .- _ _ . .- _, d'

.

ggg.9*
'

.

~K2
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lf98 Professional Service Industries, Inc. 'asea
Albuquerque Testing Laboratory Division

.l u si e 4, 19 t!7

The Usiiversity of New Mexico
College of Pharmacy /flodiopharmacy
North. Campus
Albuquerque, New Mexico 87131

A t i e u t l o fi ' Paul Gotti
.

PSI Lab No.- 534-70058

.

TYPE A PACKAGE TESTS
.

(49CFR Part 173.465)

Hequested by: Paul Gotti

Tested by. Jerry Parker and Trney Morrison, PSI Representativen

_f. INTHODCUTION:

Part 173 of Title 49 of the code of Federn1 Regulntions con'inins the
regulatnons governing the shipping and packaging of poisonous and
radio-active materials. Paragraphs 173.463 through 174.400 contain-
the testing requirements for. shielding and package integrity. The
fo: 'nc tests were conducted in accorance with-these s ecul at ions.-

11 . COMMON NAME OF CONTAINEH; *

A. DOD 50 enliber ammo box

II . Southwest Forest Industries, 10 3/4 in, by 6 in, by 6 in., single.
wall cardboard box having glued seam or equivalent.

C. AtlT110HIZED CONTENTS:
.

Type A quantities of radiopharmaceuticals packaged i n s e v e r a l t y p e s .---
of internal packagings.

%$(}l{d Mbb
532 Jeller:on ti E. . Mbuquerque,tJM 87108 e. Phone:50$/268 4537
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D. DESCHIPTION OF CONTAINEHS AND INNER pACKAGINGS:

1. Two D0D 50 caliber a tm o boxes, ineasuring S 1/2 in. b) 11 in, by
11 1/2 in., with lid hinted at one end and closed by claep at the
end oppposite the hinge and fitted with a rubber gasket in the
lid to incure a water-tight seal, were tested,

n. One box contained rein plastic coated lead pipes with screw-
on caps. Each pipe contained one plastic cyringe fitted
with needle un-' end cap. The box also contained two small
lead pigs each containing a glass vial with a rubber / metal
cap. The syringes and vials were filled with water,

b. The other a te rn o box contained a large open-ended lead
cylinder with a medium lead pig inside. The medium lead
pig held a class vial flited with a screw-on plastic cap.
The medium lead pig was fit t ed wi th a drop-on lead lid.

2. The Southwest For est Industries container was a single wall enrd-
board box with a glued senm. It tucasured G 1/8 in, by 4 1/2 in,
by D 1/4 in. The box contained the following "liox Manufac-
turer'r. Certificato".

Burt. ting Test 200 lb.
'

Min. Comb. Wt. Facings 84 lb. per M. sq.ft.
Size Limit 75 in.
Gross Wt. Limit 65 lbs.

The container held three plustic coated lead pipes with screw on
caps. Each pipe contained one plastic syringe fitted with
needle and end cap. The container also held two h in a l l * l e a d p i g s
with drop-on lead lids, each containing one glass vial with a
rubber / metal cap. Both the syringes and the vials were filled
with water.

3. The inner containers tested were as follows:
a. A large open cylinder lead pig, 6 in, high by 5 1/2 in, out-

side diameter, containing a smaller lead pig, 5 1/2 in, by
2 3/4 in, outside diameter with a fitted drop-on lead lid
was contained in a 50 caliber ammo box. The two pigs were
separated by an open ended 5/8 in, thick foam plastic
cylinder. The drop-on lid of the small pig was taped in
place. The small pig contained one 10 cc glass vial with a i
plastic screw-on lid. The inner pig contained absorbent /
cushioning material which separated it from the glass vial.
The large lead pig was held in position in the' ammo box by a
fitted two-piece foam plastic insert. - '-
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b. Plastic coated lead pipes with screw-on plastic coated lead :5

caps each containing o n t, p l a s. t i c syringe (1/2 to 2 cc./ -

fitted with needle and needle end cap and filled with
|clean water to simulate a liquid radiopharmaceutical were !

contained in a 50 enliber ammo box. The lead pipe contained- 1
absorbent material which surrounded the end cap and

. ,

cushioned the syrince. The lead pipes were held in position I
by and were separated from the metal ammo box by two-fitted 1foam plastic inseric one at entih end of t he pipes j

-

ic. A small loud pig 3 in, high by 1 3/4 in. outside diameter
iwith a drop-on lid. Ench. pig contained a glass vial-with

'|a rubber / metal sa:aled cap to hold 10 cc of liquid ;rniopharmacueticals. -

E. TESTS PEHTORMED:

I b'n t e r S p r a y
|.

A 2 in, per hour water spray tesI was applied simultaneous 1y-to_
four sides of each box for a period of one hour. !_mmediatelp
ofter the water spray test was completed the box was subjected

|
*

to the following tests: '

2. Free Drop Test

The free drop test consisted of a full =from a height'of 30 ft to
a flat horizontal surface of such mass and rigidity that .. n y-
increase in.its resistunce to displacement or deformation'upon
impact by th'e specimen would not_significantly. increase the

'
damage to the specimen.

!

3. Compression Test -i

The box was subjected to a compressive-load-of 2,05.lbs per s q .- ft
~

for 24 hours or five times the weight of the container.

.i.

P

:k

. . <_

&

1

~
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.



_ - _ - _ _ _ _ _ - - _ _ -

Project flu mb e r : 534-70008
Date: June 4, 19117 p QPage 4 of 20 v

.

4. penetration Test

The box was placed on a flat rigid horizontal surface (concrete
flous) while the test was performed. A 1.25 in. diameter steel
bar with a hemispherical end, weighing 13.2 lbs. was dropped on
to the center of the weakest part of the box, is o that, if it
penetrated far enough, it will hit the containment system. Thedrop height to the upper nurface of the box was 5.5 ft.

F. HESULTS:

1, Two hour water spray. '

.

a. The two toetal ammo boxes passed,

b. The sonthwest Forest Industries curdboard container passed.
2. Free drop from 30 ft.

a. The metal a min o boxes were dented but r e rn a i n e d intact withthe 1 ids in place. The inner coatainers suffored damage as
f o l l o w t.

The large lead pig was somewhat fattened and one small lead
pig was dented in the bottom, another was somewhat flattened.
Three lead pipes holding the syringes were damaged; two had
crachn in the female threads and one was dented. The innerpackaging retained the syringes and/or vials. There was neloss of liquid contents.

'
-

b. The cardhonrd box was crached/ split but the inner packaging
remained in the box. lwo syringe holdern were broken above
the female threaded portion of the pipe. The other lead pipe
and the two small lead pign were undamaged. The syringes and
sials were undamaged and there was no loss of the liquid con-
tentn.

3. Compression Test.

n. Ammo boxes were undamaged when sibjected to the compression
test. The boxes weighed 20.9 lha, and 33.7 lbs. respectively.
The dimensions were 11 in by 5.5G in, with a cross sectional
area of 01.19 sq. in.

.

*
**

i mo d
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The criteria requires a loud-of 2G5 lbs.. per sq. ft or 5'- :times the weight, which ever produces /the greated loading. ~f:

01.19 sq. in.by 265 lbs/sq.in. ll2.G lbs.:

144 sq. in./sq.ft.

5x33.7 lbs. 168.5 lbs./sq.ft.=,_

The load was 1G8.5 lbs./sq.ft and therefore the' authorized
; gross weight is 33.7 lbs. '

a

b. The cardboard box was partially collapsed by the: compression
test. however the inner containment-system and its. contents-- awere u n d a rn a g e d .

.

The criteria for loading when applied,to~ the-9 1/4 in .q -

1/8 in. box resulted in-a compresive load o f -104.3 If
.

t h e r e f o r e -- t h e authorizsd gross wei ght| ~is 9.8-lbs.
'

.t

4. Penetration Test.From 5.5 ft.
,

The-impact of ..emispherial end of th6 vertical--steel
'

,-

cylinder 1 1/4 in, diameter, dropped'from 5.5 ft. . p r o d u c e d .- a
large dent on the side of one ammo box andia small|indenta =~

tion on the other one. The large lead pig was si'ightly:
flattened, llowever, the inner. containment-~nystem retained'
the syringes and vials with-no: loss of liquid. -

.,

b. The cardboard box was penetrated on the. Impacted side.andia-
1/2 in, diameter-hole was: punched-in the.oppositefside. Ilowever,-t'he: inner containment system was intact-and|nofliquid-,

was l o s t -- f r o m the syringes or vi'al's.

G. -Additional Requirements ~

_

.a. The.- small es t - overall external dimension of :the package-is ?notr
less than lo: centimeters-(4 inches);

e

r . .
_ * a . ens -

.

'

p g 792h
-

-

-

-
. . . - . .. .
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b. The outside of_the packaging incorporates a feature,zsuch as
a seal, that is not read.ily breakable, and that,while intact..
is evidence that the package has not.been opened. In the

-

case of packages shipped in exclusive use closed transport'
vehicles, the cargo compartment may be sealed instead of the

-

individual packages;
c. As far as practicable, the external surfaces are free from

protrusions and are designed and finished so that,-they can;beeasily decontaminated; -

d.
Containment and shielding would bn maintained during transpord .

'

tation and storage in a temperature range of -400 .C'(a400 1F)-to 70 0 C (1580 F) with account beingotaken.of the-possibility:.

of brittle fracture;
.

e. It is able to withstand the effects of.any-acceleration,
vibration, or vibration resonance-that may ~ arise during-nor :
mal transportation, without any deterioration of the-effec-
tiveness of closing devices or of the integrity of-the pack-
age as a whole and without loosening or unintentional'rolease
of nuts, bolts, or other securing devices even'after. repeat'ed-use;

f. It includes a containment system securely closed by a.posi-
tive fastening device that cannot be opened uninten'tionally
or by pressure that may arise within the package during
normal transport. Special. form,1as demonstrated infaccord-
ance with 173.460 may be considered as a component-of-the4
containment system:

g. The materials -of the packaging.and any componentsior struc~
tures are physically and. chemically compatib.le withLeach
other and with the contents, taking i n t o ~ a c c o un t - t h e :- b e h a v i o r .-.of each under irradiation;

h. For each component of the containment system 'accountLis
taken, whereoapplicable, of radiolytic decomposition'of-
materials and the generation of gas by chemical ~ reaction and.
radiolysis;

. %
, ._

.__

--

,
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- ii. The containment system will retain its radioactive contents
under the reduction of ambient pressure:to 0 .25 kilograms- -

per square centimeter (3.5 pounds p.er square: inch);.
J. Each valve through which the radioactive contents could.other--

wise escape is protected against damage and .anau t hori zed
operation and, except for a pressure relief device, has an
enclosure to retain any leakage;

_

,

k. Any radiation shield that encloses a' component of_the pack-
aging speci fied as part of the containment system will: Pre- -;vent the unintentional escape of t hat component f rom -the?
shield; ,

1. Failure of any tie down att~achment on.-the packaging under:.
excessive l'oad wilI not. impair the ability ofLtheipackage-.to
moet 'other-requirments of this subpart;_

~

'

-When subjected to=the tests specified in-173.465 o r e v a l u u _i_e d im.

against these tests by any of the methods authorizedfby
173.641(a),

'

. , ...

. Results
.

H,
- '

,a. The-sma11er o.v e r a l l ' |d i m e n s i o n _ ex c e e d e d _4 - i n .
,

b. .The ammo boxes intotporated-a'_ lead /wite seal. -The cardboard-
-

box was sealed with paper-tape,

c. The exterioresurfaces are r ea s on ab l y : 'f re e of protrusionfand'

can probably-beceasily decontainmented.
.

d.- lient/ cold _ tolerances >of the packaginge:or -sheil' ding werefnot'
tested'.1

,

e. Acceleration,- vibration and resonance characterestics-were
not tested.

-

: .-
. .

. . _ . _ -_

I,

u

-.

1e - - , . , ,, . -..,; - . , . _ . . . - .
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f. Inner containment systems provided reasonable security fromunintentional opening and since they are breathable
tainers, pressure bulld-up is unlikely, con-

g.

There was no evidence of physic'al incompatibility of thevarious components.

h.
Radionet ive decomposition and the generation of gas by
chemical reaction and radiolysis were not evaluated oriested.

i.
The containment systems will retain its contents under
reduced ambient pressure since the package breathes.

j. pressure relief devices were not present,
k. Ability of radiation shields to prevent unintentionalof components appeared to be escape

satisfue,ory
1. Failure of tie downs was not applicable,
m. When subjected to the tests specified in 49CFR section

173.4G5, the packaging prevented loss or dispersal of
radioactive contents,

n.
The packages contained liquids and had sufficient absorbent
material to absorb twice the volume of the liquid contents,

o. The containers were not designed for compressed gasses, andcontained none.

I. Conditions

1. Syringes and Carriers

a.
Only plastic syringes are allowed and end caps must be inplace.

b. Only plastic coated lead pipe with screw-on caps are per-mitted as syringe carriers.

"
.

* e %
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c. Each syringe carrier must contain sufficient. absorbenti
material to absorb twice the volume of liquid contained in =;
the syringe.

2. Rubber / metal. scaled glass vials and lead pig carrier withidrop -
on lids. ~

.

a. The drop-on lids of the lead pigs must be' taped.
,

b. The vials must be cushioned with foam plastic or other suit-
able material to seperate them from the pigs,

c. Each pig must contain sufficient absorbent material.to .
absorb twice the v o l u rc e of contained liquid.

3. Glass vials with plastic screw-on-caps and meduim sized lead'
pigs with slip-fit lids shielded by open ended lead ring.
a. Glass vials must be fitted with an appropriately: designed

holder or space maintenance device which prevento.the-vial
from inpacting *

the pigs.

b. The lead pig must contain sufficient absorbent = material.to
absorb twice the volume of liquid-held in the vial'it con -

>

tains.

c. The lead pig slip-fit lid must be taped,

d. The large-lead pig must be seperated from the box and from
the inner medium sized pig by appropriptely fitted' foam
plastic material.

p 4. The ammo box lids must be sealed with a'. wire-lead seal to gindi--
p cate_ tampering and to prevent t he . _l'a t ch f rom ~open ing :acciden t l y. -

|
5. The cardboard box must be sealed with 3 in, wide ' fiber ' rein-

~ forced paper tape or 3-in, wice.-transparent plastic tape.
'J._ Shippers. Reminder

1. The shipper is-reminded that each time-the container is offered
| .for, shipment, the: shipper is_ certifying the: package as meeting _
E .the D0D specification 7A requirements. _Therefore, the-shipper
L Lis reminded 4that the--tests-herein reported is based-upon surro-

.

gate'packagings,'materialsiundlinner containmentisystemsLand "

that. substitution?'of packages, ma t e rials _ or . con t airunentL sys tems7
which' differ from theLsurrogates tested may produce.different re--
sults.

L .u
, - , . . - -
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K. Certification Statement
1. Based upon the results obtained during the tests reported herein,

the boxes tested meet the DOD specification 7A requirements when
packaged as described in this document.

.

Respectfully submitted,

/
'.+s - gf., J

x
-

. -

i

S ,N 'gs Sy Julian R. Franklin,'

e 'd Eh I Project Engineerp

h' 7 0 '

G,

C$g J. Patrick callahan, P.E.

ROTESS@&P Vice President

JRT/JPC/peq
Enclosure

-

name

o

e

* * * .4

$kW

h kh.
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pil0TOGRAPUS
packages as received.

f
Metal ammo box showing inner and outer lead pigs packing material.

Metal ammo box with lead syringe carrier and lead pig vial carrier.

Both metal art m o boxes showing packing and inner containment systems.

2 inch. rain spray being applied to the cardboard box.

Metal ammo boxed during compression test.

Cardboard box during compression test after being subjected to the 2 in./
hour rain . spray iest.

Metal boxes after compression test.

Cardboard box af t er compression test.

Cardboard box ready for 30 foot drop test.

Cardboard box after 30 foot drop test.

Metal ame ; aox containing syringes with carrier and vials with carrier.
Ammo box after 30 foot drop.

Ammo box containing lead pigs and glass vials.

Ammo box after 30 foot drop.
.

Penetration test of cardboard box.
Results of penetration test.

Results of penetration test.

Penetration test of ammo box containing syringes and carriers and vials
and carriers.

Results of penetration test.

Results of penetration test.

Pentration test of box contaning two lead pigs with vials.
Results of penetration test.

.-

Condition of cardboard box and contents after 30 foot drop ~ahd penetra- "

tion test.

Condition of ammo b< v and contents after 30 foot drop and penetration
test.

comot n 92019-

Condition of ammo box and contents af ter 30 foot drop and penetration
test.

!'
--
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MATERIALS LICENSh, y-

4
tj Pursuant *a the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title j0, jf;

'

Code ol Federal Regulations, Chapter I, Parts 30,31,32,33,34,35,40 and 70, and in reliance on statements and iepresentations j
g heutofor made by the licensee, a license is hereby hsued authorizing the licensee to receive, acquire, pcssess, and transfer byproduch g
y source, er d special nuclear material designsted below;i - use such material fo, the purpose (s) and tit the place (s) designated below;to @

'| f deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable Pert (s). This *

] iicense shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as ameuded, and is , n -

g subject to all applicable tules, regulations and c ders of the Nuclear Regulatory Commission now or hereafter in efftt( and to any i
y conditions specified below. p ;

3 t-
__

"""*** 1

/ In accordance with application dated .

November 27, 1985 |

b I. Mallinckrodt, Inc. 3 Ucense number 24-04206-01 is amended in -]j
its entirety to read as follows: (;,

q
l '

4

DbB R+Txpy 2. 2703 Wagner Place
' h!jteti Ja nuary 31, 1992( Maryland licights, M0 63043 4.

5. Docket or N 030-00001
Reference No. g

@*y
y _

7. Chemical ond/or ph>sical blaximum amount :ha,licersec %y 6.11ypioduct, source, aml/or

0 D3 /Y sfad:r thblicense b{
9 special nuclear materiu form nsy possess et any one time

f /r) 4 / 7)

4

ih
?! A.Anybyproductmaterit[ fJ g . Not to exceed 1A

f n. ny % _( with Atomic Nos. b 100 curies of each j
- i O radionuclide, l'4'1 1 through 83, (,

)$
except as listedkj (ei ,f 'G" ?

s1 , .s y ,

H ? g,,y below: y4

y (J)
Stro/MhiumdQ* 25 curies - ?

Jty %
' e

ct % - y
' yhdenum$ 10,000 curies ?

" '

3 Q q t .

%J chnetit$f9m 10,000 curies I

d h

Oy Q? "

(k h [/ ' '[
6 dine-jp 500 curles !

L y.

Meleniu 5 200 curies y,ih/ Xenot 200 curies p)/n

4 y
#

S B. Not to exceed h
&p Scaled SourcesM

B. Cesium-137
100' curies totalg g

~

9. Aptfiorized Use'
;

(: q

1 Y A. For research and deveiopruent of radiopharmaceuticals as defined in 30.4(q), !

|_ i 10 CFR Part T0, including animal studies. For use in manufact41 ring, processing d .

!, ( and packaging of radiochemicals and radiopharmsceuticals. j
n ,

.B. For use in instruction calibration and irradiation of TLD materials. )
W f
[ 30NDIT10ts

"
;,i

y
~' ^

,

K*

| 10. -Liceused material shall be used only at facilities of the. licensee located at )
( 2703 Wagner Place, Maryland Heightr., Missouri.

,

y

N 11. A. Licensed material shall be used by or under the supervision of, individuals
,

approved by the_ licensee's Radiation Safety Comittee, Roy W. Brown, Chairman.
g

g ' h[ 1,30 r

. ~-----_--_--J
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HALLINCKR007 DIAGNOSTICS .

;t." s HitLI NCKR0ld , ' 1 NC.
,

M Certificate;of Compliance For Radie3ctive Materials Packages
0.0.T. Specification 7 A, 'iype A

1.

''

;

Package Identification: K620-1 Comricn Name: UTK Generator Packaging __
- 1. ,

p _ .

: 2. . PREt& tE
2a. ThJs certificate is issued to satisfy sections 171.2, 171.12, 173.411, 173.412,

173.415, 173.431, 173.461 through 173.466 and Subpart K of Part 178 of the Department |
- of Transportation Hazardous Materials Regulations (49 CFR), as amended.

2b. The packaging and contents described in item 4 below were found to meet .the safety _
standards set forth in, and tested, according to the more stringent recommendations
for general perfonnance testing from:

.

Subpart C,10 CFR 71.

ICAD Technical lusitructions for the Safe Transport of Dangerous Goods by Air,1985
Edition,- Pert 3, Chapter 9 (9.1, 9.3) and Part 7, Chapter 7 (7.1 through 7.4 and / 9
through 7.11).

I ATA Dangerous Goods Regulations, 26th Edition, Section 6 (6.3.1. through 6.3.19 and
6 4.1 through 6.4.27).

IAEA Safety Series No. 6 Regulations for the Safe Transport of Radioactive Materiali
1985 Revised Edition, Section VI.(614 through 625).t

ANSI, American National Standard N14.7-1975.

Cana_dian TOG, Transportation of Dangerous Goods Regulations and Transport Packaging >
-of Radioactive Materials Regulations.

<

49 CFR as listed in item 2a above.

/ '2c. This certificate does not release the _ consignor from compliance with any requirement
'of the regulations of the U.S. Department.of Transportation or other applicable

.

regulatory agencies. including the government of any country through or into which -
.

the package will be transported.g
4

L. -This certificate is issued on the basis of a safety-analysis report of the package . design3
or application (Safety Analysis Data, File f /(/,fd- / ).

r.

_ _bfIz- ggd,Prepared By: (

-

Title : Radiation Specialist

D/3 47h Date :

Mk
CC:L:(6)8/12/85 -L31

|

<
- . -.
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4 Descriptions of Packaging and Authorized contents, Other Conditions, and References:

Authorized Contents:
}Tormal Fona Radioactive Material in Type A quantities

Description of Outer Packaging and Components: ..

Box: 2/5# test, single wall, C flute, RSC, 15.11/16" X 15 11/16" X 16 5/16"
Foam: 1.5 # density expandable polystyrene shipping cube, SRC: K616

Description of Primary and Secondary Containment:
UlK: All plastic parts: Foster grant 840 high impact polystyrene

(American llocchst), light blue
lead: Up to 33 lbs (96% lead purity)
Glass Column: Type 1 glass (Borsilicate)
Stoppers: red rubber (SRC: 587)
Brass insert: .328" long, 8/32 threaded
Bolts: Round phillips head, 8/32 thread, 3 1/4" long
Vial Support: 1.8f density, expandable polystyrene
Bottle Wrap: 1.8# density, expandable polystyrene
Eluant: 500 ml bottle. Type 1 glass (Borosilicate).
Stoppers: #1704 gray (SRC: SSI)

Specifications and Restrictions:
None

Prototype Divergence from Spec. Box:
None

5. CERTIFICATION

This document is to certify that to the best of my knowledge, infonnation and belief, the
construction methods, the packaging design and the materials of construction for this
specification package utilized by Mallinckrodt, Inc. comply with the standards described
in items 2a., 2b., and 2c. herein.

Approved: /b
-

//
d

Title : Supervisor, Health Physics

R -f 31[Date :

6 This Certificate of Compliance has been reviewed by the Packaging Committee and is
approved for use as described in item 4, herein. Any deviation from these conditions must
be safety tested and approved prior to use.

Approved:
. ,

#-

Title : Chainnan, Packaging Committee
Diagnostic Products Group

/MDate :

CC:L:(7)8/12/85
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:.- : o 9'- MALLINCKRODT, INC. - -

ST. LOUIS. ;

MALLINCKRODT DIAGNOSTICS
MALLINCKRODT, INC.

Certificate of Compliance for Radioactive Materials Packages
D.O.T. Specification 7A,-Type A

1. Package Identification: J701 or J702 Common Name: Pharmacy Case

2, PREAMBLE

2a. This certificate is issued to satisfy sections 171.2,.171.12,-173.411, 173.412,
173.415, 173.431, 173.461 through 173.466 and Subpart K of Part 178 of the Department
of Transportation Hazardous Materials Regulations (49 CFR), as amended.

2b. The packaging and contents described in item 4 below were found to meet the safety.
standards set forth in, and tested, according to the more stringent recommendations
for general performance testing from:

Subpart C, 10 CFR 71.

ICAO Technical Instructions for the Safe Transport of Dangerous Goods:by Air, 1989
Edition, Part 3, Chapter 9 (9.1, 9.3) and Part 7, Chapter 7 (7.1 through 7.4 and 7.9
through 7.11).

I ATA Dangerous Goods Regulations, 30th Edition, Section 6 (6.3.1 through 6.3.19- and
6.4.1 through 6.4.27).

I AEA Safety Series No. 6, Regulations for the Safe Transport of Radioactive Materials,
1985 Revised Edition, Section VI (614 through 625).

ANS1, American National Standard N14.7-1975.

Canadian TDG, Transportation of Dangerous Goods Regulations and Transport PackagingLof-
Radioactive Materials Regulations.

49 CFR as listed in item 2a above.

2c. This certificate does not release the consignor from compliance with any requirement
of the regulations of the U.S. Department of Transportation or other applicable
regulatory agencies, including the government of any country through or into which the
package will be transported.

3. This certificate is issued on the basis ' , safety analysis report of the package' design-
or application (Safety Analysis Data, File # J7011 )

Prepared By: [ E@nt
Title : Supervisor, Health Physics Services-

( / /lDate :
i

L33J70T/7027@!(T):24 OCT 88

.
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.

Descriptions of Packaging and Authorized contents, Other Conditions, and References:~- '-

| Authorized Contents: Normal form radioactive materials in Type _"A" quantities. '

.

.

. Descrip' tion:

JCASE: Plywood with fiberglass laminate. 10 lbs., double latched with
- single handle. 4 1/2" X 19" X 12".

F0AM: 1.5# Density Ethafoam. With syringe cutouts (J702) or
. convoluted (J701).

Syringes: 3 cc B-D, plastic
..

,

-Shields: Lead. lined ' syringe shield (1/4" wall SRC: J946, 1/8" wall-SRC: J947)

-Restrictions: Tested and approved for a maximum of 8 syringes and shields

:5. CERTIFICATION

This' document is to certify that to. the best of my knowledge, information and belief, the:
construction methods, the packaging design and the materials of construction forsthis .
specification package utilized by Mallinckrodt, Inc. comply with the standards described |in
items 2a., 2b., and 2c herein,

e o
Approved: (b h _v
Title : Manager, Regulatory Compliance-

c,7b3/h'TDate :

:6. - :This Certificate of Compliance has been reviewed by the Packaging Committee and isEapproved:
for use as described in item 4, herein. - Any deviation from these conditions:must-be safety~

tested and approved. prior to.use. . ,

Approved: [ &/7[ -

_ _

Title : Chairman, Packaging Committee
~

Diagnostic Products. Group-

,N MDate :

L34'

J701/702/HP:(2):24 GCT 88

-. - .._ -_ ._, 2. +



_ .._ . __ . - - . _ . . __ ._ _~ . - . _ . _ _ . . -_

] APPENDIX.M_ j) -

Iodine-131 CAPSULE PR PARATION PROCEDURE
USING MICROPIPETING DEVICE-

F

Materials

-No. O gelatin capsule
-No 1 gelatin capsule

.

-Dibasic sodium phosphate anhydrous powder (U.S.P.)
J.T. Baker catalog #3828-1 or Mallinckrodt catalog 67917-1-

The sodium phosphate must be indicated for human use. Do not use ,

any that _ states-to the contrary such as "for laboratory use".
The sodium phosphate should be stored tightly sealed to = assure-
freshness. Capsules prepared in advance may be stored inside a:

,

capped 20 dram-plastic prescription vial placed inside- a 40
dram; this may be placed in the refrigerator freezer. By.
atarting with a very cold sodium phosphate capsule, you reduce
the chance of melting the gelatin capsule upon injection of
liquid _ sodium iodido. If the sodium phosphate is left open to
room air, it will become hydrated.

-I-131 sodium iodide solution
-Micropipetter with disposable pipets
-Plastic capsule container (e.g. I-123 inner container or falcon.
tube
-Dispensing container
-Capsule holder made out of a lead block'with two 1/4 inch hole,,

'

1/2 inch deep. Plastic wrap is placed on the block to avoid
radiocontamination of the block.

-3cc syringe in 1/2" lead unit dose container
-Drawing station in fume hood
-Shoulder length plastic gloves; lab safety supply order 83217
-Tweezers, tongs
-Absorbent material
-Gloves: it is a good technique to double glove while working
inside the fume: hood. When leaving, take off-the outer gloves
and place into a zip lock bag. Re-glove, with second pair, upon
entering the fume hood.

-Survey-meter

Procedure
1. Organize materials in the fume hood.
2. Place a portion of dibasic_ sodium phosphate powder on part.-of-

a sheet of clean-white paper. . Fold paper-over powder. Fill'
bottom ' portion of size 1 capsule 3/4 full. Fill the the . top.
portion of the capsule.

_

3. Place- fitted bottom portion of size 1 capsule within capsule-
holding device behind L block shield.

4. Vent the iodine-131 solution through a charcoal syringe.
,

,A

L

&
,g'

"

Q m ..
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-5. Draw necessary 1-131 solution with micropipette. As air
displacement-units,.there is a calibrated plunger inside the
handle which, when depressed,-displaces a. precise volume of air.
This moving air-pushes measured amounts'of liquid out of a
plastic conical pipet tip. Laboratory procedures.are kept
contamination-free by disposing and replacing the tips. Be aware
that roughly one-day's decay should also be considered if1the
dose is for the next day. The volume of the'so'iLion needed-
should be based on its current assay. The maxinua concentration
of I-131 stock solution to be used will be 100 mC1/ml. Should
the volume exceed 0.2 to 0.25cc, the capsule's estimated holding
capacity, the activity should be divided between two or more
capsules. Each capsule would contain_approximatti 25 mci of_I-v
131.- The maximum activity of I-131 that would be . .ndled at any
one time during preparation would be 200 mC1.. This wo'lld require.-

at least 8 capsules to be made, assuming the maximum
concentration of therapy solution to be used in compounding.

6. Add the 1-131 solution onto the dibasic sodium phosphate which is
inside the capsule. Begin injecting-with a smooth, slow ,

injection. The injection can not be too slow or the' powder will
harden in the pipet tip and clog it; if too fast, the capsule's
capacity may be exceeded. It is important to watch-the capsule-

closely, in case the volume exceeds the capacity of the capsule.
This dibasic sodium will harden as liquid is added; therefore, if

,

i the top of the powder hardens before completion, stop-your-
| capsule compounding immediately.

7. Once the injection lo complete, remove the pipet from-the capsule
~

and place a lead cover over the capsule in the holding apparatus. ..

Place empty pipettes in leaded waste containers. Monitor the
pipetting device with a survey meter. If it is contaminated,
place it in a shielded holding tank for decay.

8. Using forceps, pick up the other filled end of size.1 capsule and-
place over open end of bottom cap. Tap it down firmly in place.

9. Using long forceps, place the' entire cap inside an empty size 0
gelatin. capsule. This step is an extra precaution against-
leakage.

10. Grasp capsule with forceps and place in a 3-cc_ syringe,which is
shielded by a unit dose container.-

11. Remove the I-131-capsule from the fume hood and-place the-
unshielded capsule in a dose calibrator._ The_ final activity is

_

calculated by multiplying current activity _by the_-appropriate
decay factor.- The final activity should not vary by'more than
4/ .10% from the activity ordered.- If the final' assay is-outside
of the di:spensing range of +/- 10%, the-capsule _will be placed in,
a well shielded storage container and maintained _in storage until'
decayed to background.

12. Replace stock I-131 solution into storage. Be sure.the! container.-
is recapped or resealed.

13. Check the fume hood area for contamination with1the survey meter.
All radiocontaminated materials should be stored in sealed-
containers and promptly disposed of to prevent possible volatile,

iodine contamination.,

*9 M2

~ . . - _ -- . . - - _ - - _ - . _- . .
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Notes
1. Since the binding of I-131 solution to the anhydrous powder

undergoes an exothermic reaction, heat is released. For this
reason, the capsule should be refrigerated until such
dispensing time.

2. Thyroid bioassay will be conducted before hours- have
elaspsed since capsule preparation. See thyroid bioassay
procedure for a description of this procedure.

3. Evaluate the effluent monitoring equipment 'or the fume hood
before staring preparing the capsule.

4. P6tform an area survey of the fume hood before and after
capsule preparation. If the area is not radiocontamination-
free, decontaminato before starting.

Iodine-131 CAPSULE PRJPARATION PROCEDURI
USING TUB RCULIN SYRINGE

Materials

-No. O gelatin capsule
-No 1 gelatin capsule
-Dibasic sodium phosphate anhydrous powder (U.S.P.)
J.T. Baker catalog #3828-1 or Mallinckrodt catalog #7917-1

The sodium phosphate must be indicated for human use. Do not use
any that states to the contrary such as "for laboratory use".
The sodium phosphate should be stored tightly sealed to assure
freshness. Capsules prepared in advance may be stored inside a
capped 20 dram plastic prescription vial placed inside a 40
dram; this may be placed in the refrigerator freezer. By
starting with a very cold sodium phosphate capsule, .you reduce
the chance of melting the gelatin capsule upon injection of-
liquid sodium iodide. If the sodium phosphate is left open to
room air, it will become hydrated.

-I-131 sodium iodide solution
-Tb syringes
-Plastic capsule container (e.g. I-123 inner container or falcon
tube

-Capsule holder made out of a lead block with- two 1/4 inch hole,
1/2 inch deep, Plastic wrap is placed on the block to avoid
radiocontamination of the block.

-3cc syringe in 1/2" lead unit dose container
-Drawing station in fume hood
-Shoulder length plastic gloves; lab safety supply order #3217
-Tweezers, tongs

| -Absorbent material
-Gloves: it is a good technique to double glove while working
inside the fume hood. When leaving, take off the outer gloves,

| and place into a zip lock bag. Re-glove, with second pair, upon
| entering the fume hood.

| -Survey meter
|

| M3

|

.
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Procedurn
1. Organize _ materials in the fume hood.
2. Place a portion of dibasic sodium phosphate powder-on part of a

sheet of clean-white paper. Fold paper =over powder. Fill bottom,
portion of-size 1 capsule 3/4 full. Fill the top portion of the
capsule, and place short side of filled capsule into'long end_of--
size O capsule.

3. Place fitted bottom portion of size o capsule within capsule
holding device behind L block shield.

4. Vent the iodine-131 solution through a charcoal filled syringe:
5. With draw the necessary iodine-131 solution using a shielded

tuberculin syringe. The necessary activity drawn into the-
syringe should include 5% excess which allows for residual left
inside the syringe, hub and needle. Be aware that roughly;one- __
day's decay should also be considered if the dose is for the=next
day. The volume of the solution needed should be based on11ts
current assay. The maximum concentration of I-131 stock solution 1

to be used will be 100 mci /ml. Should-the volume exceedLO.2;to - ';
0.25 cc, the capsule's-estimated holding capacity, the activity.
should be divided-between two or more capsules. Each capsule
would contain approximately 25_ mci of-I-131. The maximum
activity of I-131 that would be handled at any one time.during1
-preparation would be 200 mC1. This would require at least 8 1
capsules to be made, assuming the maximum concentration of
therapy solution to be used in compounding.

6. Add the I-131 solution onto the dibasic sodium: phosphate:which is E

inside the capsule. This is done by puncturing the center of-
,

exposed portion of the filled #1 capsule, sticking the needle i

portion all the way into it. Begin injecting with a smooth' push.
The injection can not be too slow or-the powder will1hardenLin-
the needle and clog it; if too fast, the capsule's capacity may-
be exceeded. It is important-to watch the capsule closely,Lin
case the volume exceeds the capacity of the capsule. .If:this
occurs, draw back slightly on the_ syringe plunger to remove the-
excess liquid. This dibasic sodium will-harden as liquid is
added therefore,-if the top of the_' powder _ hardens before
completion,.stop your capsule. compounding-immediately.

7. Once the injection is complete,' remove the needle from the;
capsule and place a-lead cover over.the-capsule in the holding
apparatus. Place empty syringes in sealed plastic bags and put
complete unit in leaded waste for I-131.,.

L 8. Using long forceps, place the_ size-0 capsuleitop_over the size 1
exposed section. -This' step _is an extra precaution against

L leakage.
! 9. Grasp? capsule with forceps andLplace in a'3 cc syringe, whichJis
; being shielded using a unit dose-container.

L 10. Remove the I-131 capsule from the-fume hood and. place the

| unshielded capsule in a dose' calibrator. The final activity:is
I; calculated-by multiplying current activity by the appropriate. i

decay factor. The final activity should not vary.by more1than
+/- 10% from the activity ordered._ If the final assay'is outside

;g
of the dispensing range of +/- 10%, the capsule will be placed:in

I a well shielded storage container and maintained in storage 1until. !

L decayed to background.
|

M4-
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11. Replace stock I-131 solution into storage. Be sure the

container is recapped or rescaled.
12. Check the fume hood area for contamination with the survey4

meter. All radiocontaminated materials should be stored in
sealed containers and promptly disposed of to prevent
possible volatile iodine contamination.

Notes
1. Since the binding of I-131 solution to the anhydrous powder

undergoes an exothermic reaction, heat is released. For this
reason, the capsu)e should be refrigerated until such
dispensing time.

Q$!
2. Thyroid bioassay will be conducted before 4R hours have

elaspsed since capsule preparation. See thyroid bioassay
procedure for a description of this procedure.

3. Evaluate the effluent monitoring-equipment for the fume hood
before staring preparing the capsule.

4. Perform an area survey of the-fume hood before and after
capsule preparation. If the area is not radiocontamination-
free, decontaminate before starting.

M5
.
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EM Apprno1x:n

LThe Lineator* )
Tests Linearity of Dose Calibrators

Over a Wide Dyrnanic Range

Simple.

Effective ~{.

Economical C
'j;1

.
_

.= ; .

, 'w 3 t

. .

9
' f' '.

,,;,, . .
T '4 c1ran.w

'

,
- '

. #'"'
1 4

'; .
g <.. .'OQ |
a

,. vg,

~

-

.m.

The Uneator is a simpie device for testing i,nearity ari dy- .4 - 7-
.

namic range of isotope cahbrator instruments. It simphlees Lineator Shown with Atomlab 200 Dose Ca|brator. 0086470 and
comptance with the Nuclear Regulatory Commission rega. Synnpa Mo y Assay Shlee. r086-435r

latory guide 10.8 and various state requirements.
!The Lir eator cons:sts of four tubes, three are lead lined

and can be arranged concentrical|y. The smallest diameter Syringe Moly Assay Shield
tube is labe:c1 O and is used to contain and position a

,

__W_,'"M Mny''JJ."!
_ . . , . . . . ,

source of Technetium 99m of the maximum activity to be

R C' ~fd I M E y $w.. $iF E 3 $$ h
*J

.

; measured in the dose cahbrator in norma! service. The lead
M 0 k E1 3 W M f WGi'4%

'

Oned tubes, labeled A. B. and C. side over the centra! tube.

3QQ:24Mb,E /Cd MU$Uj
and are used singly, or in combination. Each of these outer,

tubes absorbs some of the rad:ation from the source and re- g %Estum.Q Q
$gn'trag T $tifpM0k'*

'

duces Ine et'ective source activity seen by the dese catibra-

[d] yd
:
4" ;M@$4Cgtlei. Use of the Lineator a!!ows the operator to simulate a to-

_ [ yg$g$tal of eight different source strengths with only one source M,jg !$g p:<
The effective reduction increases from tubes A to 8 to C. gMO4;g *g ;;,;g
and is af'ected shght:y by the shape of the source used, and

sm;:p%;y*@'f h;;$g%Q
%'.M '"

by the cha'acteristics of the isotope ca'icrator. C:P"g ph g M,%.

The principal of operat.on of the Uneator is reproducible ad g.Qp d ,

over a wide dynamic range. ratner than absolute ca tbration, FLg: g;m. ,
initia!ly the lineanly of the dose calibrator must be estab- *@

gty, S [tyy
Ext;'

* lished by conventional means. such as dilution or decay of a 7.; p jgd
; technetium source. The initial calibration using the Lineator . 'Gg Q:,pgegg

then estabhshes tne eff ective reduct.'ons in activity (rat:os of gy";*; g:,tghy:3* '

activity with lead tube (s) inserted relative to source in cen- =4 4h*C, ' #'*s %W n*;%
* " * *tral tubes alone). Ali subsequent use of the Uneator will *

show the same effective ratios unfoss the dose cahbrator AOTE: Check yout unit dose moly count.
becomes defective. at which time it must be repa& red.f

Can be used with 1,3. 5 and 10 cc syringes Consists of

SPECIFICATIONS: sac!d 1 p. bottom holder and two plastic inserts.

) Weight: 6 lbs. (3 kgs ) Size: 91/8' H x 21/B' W (2'3.2 x 5.4 cm)
.

086 507 Lin e ator . . .. ..~ ...... . . . 3380.00 i086 435 Synnge Moty Assay Shield . ..$250.00|
The teearo: eces sons uses we am scw cawror .e a L.

21;2* Chamte? @4Tetaw

UNITED STATES NUCLEAR REGULATORY COMMISSION
RULES AND REGULATIONS

CFR 10 Ch.1 (11-88 edition)
.

$35.50 Possession, use, callbration and check of dose and atleast quarterly thereafter over the tange ofits use be.%een<

caffbrators.
. the highest dosage thaWHbe adtrmstered to a paSent and 10 mi-

'

| ..(3) Test each dose calibrator for keadty upon instauaton crocuries:..

; - See pages 28-29 for calibrated and uncalibrated sources -

40

ggn " 9259 "'
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f. If the worst deviation is more than +0.05, the dose calibrator should-,

be reps rod or adjusted. If this cannot b nor-trm li be necessary
to make a cor on table or apfrthat will allow you to convert
from activity indic t e dose calibrator to "true activity."

g. Put icker on the dosa calibrator that says he next linearity
est'is due.

._ .

Shield Method,

\
If you decide to use a set of " sleeves" of various thicknesses to test ,

for linearity, it will first be necessary to calibrate them.

Begin the linearity test as described in the decay method describeda.

above. After making the first assay, the sleeves can be calibrated
at follows. Steps b through d below must be completed within
6 minutes. -

b. Put the base and sleeve 1 in the dose calibrator with the vial.
Record the sleeve number and indicated activity,

c. Remove sleeve 1 and put in slaove .2. Record the sleeve number and
indicated activity,

d. Continue for all sleeves,

Complete the decay method linearity test steps b through g above,e.

f. From the graph made in step d of the decay method, find the decay
time associated with the activity indicated with sleeve 1 in place.
This 'is the " equivalent decay time" for sleeve 1. Record that time
with the data recorded in stop b.

i:. . ,

EJhb g. Find the decay time associated with the activity indicated with
sleeve 2 in place. This is the " equivalent decay time" for sleeve 2. '

Record that time with the data recorded in step c.



--. -

O IN3

.

.

1

h. Continue for all sleeves,*

l

i. The table of sleeve numbers and equivalent decay timss constitutes
the calibration of the sleeve set.

.

$ The sleeve set a.ay now be used to test dose calibrators for linearity,

a. Assay the Tc-99m syringe or vial in the dose calibrator, and subtract
- background to obtain the net activity in millicuries. Record the -

net activity.
.

b. Steps e through e below must be completed within 6 minutes.

c. Put the base and sleeve 1 in the dose calibrator with the vial.
Record the sleeve number and indicated activity,

d. Remove sleeve 1 and put in sleeve 2. Record the sleeve number and
Indicated activity,.

e. Continue for all sleeves,

f. On a sheet of.semilog graph paper or on a copy of the sample form in
Exhibit 8, label the logarithmic vertical axis-in millicuries,-and
label the 1!near horizontal axis in hours elapsed. At the top of the
graph, note the date and the model number and serial number of the-
dose calibrator.

g. Plot the data using the equivalent decay time associaced with each
sleeve,

h. Oraw a "best fit" straight line through the data points. For'the
point farthest from the line, calculate its deviatien from the value
on the line. (A-observed - A-line)/A-line = deviation.

1. If the worst deviation is more than +0.05, the dose calibrator

should be repaired or adjusted. If this cannot be done, it will be

.
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n6cessary to make a correction table or graph that will allow you toa

convert from activity indicated by the dose calibrator to "true (

activity."

j. Put a sticker on the dose calibrator that says when the next linearity
tert is due.

6. Geometry independence means that the indicated activity does not change

witqolumeorconfiguration. This test should be done using a syringe-

that_i ormally used for injections. Licensees who use generators an

radiophar(couticalkitsshouldalsodothetestusingavialsimila
'

in size, sha) , and construction to the radiopharmaceutical kit v is
normally used. The following test assumes injections are done th
3-cc plastic syri es and that radiopharmaceutical kits are~ ade in
30-cc glass vials. - you do not use these, change the p cedure so
that your syringes and ials are tested throughout the ange of volumes
commonly used.

a. In a small beaker or via mix 2 cc of a sa ution of Tc-99m with an ~
ar.tivity concentration betw en 1 and 10 C1/ml. Set out a second
small beaker or vial with nonMdioac va s'ali'e. You may also usen

tap water. \[
b. Oraw 0.5 cc of the Tca99m so tion to the syringe and assay it.

Record the volume and mil curias ind. ated on the Oose Calibrator
Geometry and Accuracy F rm (see Exhibit .

c. Remove the syring from the calibrator, draw n additional 0.5 cc
of nonradioacti saline or tap water, and assa again. Record the
volume and mi icuries indicated,

d. Repeat t' process until you have assayed a 2.0-cc vol me. ~

sol /e t as a standard the volume closest to that normally bu-
.

.

i

d fore,

.. ...... . - .,,..c . ..
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Appendix 0

--Information for-authorization-to
Perform Survey Meter Calibration

Previous Authorization

Gregory S. liiatt P.D. 13-19229-01 MD

Robert Anger, M.S. 13-02063-01
Medical Physicist Methodist Hospital, Indianapolis

Andrea Browne, PhD 13-06009-01 MD
Medical Physicist Community Hospital, Indianapolis

John D. Schou, Ph.D. 13-02812-04
Medical Physicist St. Joseph Medical Center,; South

Bend, Indiana
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' APPENDIX P

CALIBRATION CRITERIA =
,

A. Following is information describing the areas if use and storage ,

and the placement of shielding material to reduce radiation
exposure tu personnel and to individuals in unrestricted areas.
In addition,-calculations are submitted to-show that the
shielding used is sufficient to reduce radiation exposures in-
accordance with Section 20.1 (C), 20.101, 20.104 and 20.105 of -
Title 10 CFR Part 20.

1. Enclosed is the diagram showing both the area of use and storage.
The unit is a self-contained unit which when stored has less than
200 mR/hr at its surface.. See enclosed Victoreen Technical
Information sheet for complete specification. This device is
registered with the NRC under Tech Ops Number 773. Tecn Ops
produces this source for the Victoreen Instrument Company.

While not being used, this device will be stored in the isotope-
Storage Room in storage unit H. This unit has 3/16" of lead
shielding across the front and on each side'. The device will be
stored in a lead castle made of 2" x 4" x 8" lead bricks which
will represent 5 cm of lead, plus the 3/16" or .476 cm additional
lead in unit H.

The level of radiation at the surface of the lead castle will be
the following.

Calculations: HVL 137- Cs = 0.65 cm*

5.08 cm lead + .476 cm lead = 5.56 cm = 8.5 HVL
0.65 cm lead 0.65 cm

This represents an antenuation of the radiation intensity of:

Calculations

-0.693 xI *Iex c X1/2

-0.693 0.56)1 = 200 mR/hr e 0.65'x

I = 200 mR/hr (.00266) = 0.53 mR/hrx

The source ':11' be stored in the front portion of unit H. ~ The closest
: point to an unrestricted area would be_four feet to the parking lot.

_

.

There is an 8" cement block wall on the outside wall of the building
l - which will also act as. shielding. If the radiation intensity is 0.53-

-mR/hr at 1 cm fror; the surf ace of the lead castle then the intensity -
in the unrestricted area will be

(100 cm)2 3 x 10-5h 0.53 mR/hr x-1 =5 mR/hr

|.

%d !O. I)b
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Of D
Laterally.the closest point to'an unrestricted' area is 6 feet,

-

and vertically the cement slab over grade.and roof,; represent
unoccupied areas.

The source willibe used for calibration-purposes in the room
designated E (dispensing area) on the enclosed sketch.-
Calibration procedures will be performed during non-business
hours of a normal business day (af ter 5:00 P.M. and before 8:00 -
A.M.). It will be transferred to this room by hand- and- placed in=

,

the center of the room at the position shown on the sketch.- The '

primary beam will be directed toward the outside wall only.
-

Four areas of concern enter the picture here,

a. Lateral Radiation from Calibrator

From specification sheet: <200 mR/hr at surface.-

Closest point to unrestricted area laterally, 6 feet.-

6 ft = 72" x 2.54 cm = 183 cm
i n c'h

13=D2 = 200 mR/hr (1)2cm = 0.006 mR/hr

3 (183) cm

h01

The level of activity is well below 0.2 mR/hr for an unrestricted
area.

b. Primary beam of radiation from calibrator directed' to-
outside wall. (unrestricted area, parking lot) Using-
the specific gamma ray constant for 137-Cs as

0.25 mR/hr **
mci IP 1 yard

one can calculate the radiation levels to the nearest-
unrestricted area which is the parking lot located 9
yards from the. source.

Calculation:

0.25 mR/hr x 165 mci = 41.25 mR/hr @ 1 yard
mci

41.25 mR/hr x (1)2 = 0.51 mR/hr;

(9)2|
!-

00m0L N0. 92519
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If we assign a use f actor' of 1/4** *i to the parking lot, the .

above value can be reduced'to 0.51 riR/hr x 0.25 = 0.13 -,

mR/hr. Further attenuation of the primary beam will occur
in passing through two walls, -one being an 8" concrete
block wall,

c. Scattered radiation from the primary beam striking the wall. -

;,

Estimated WUT in R/ week at 1 meter:-
. ,

41,25 mR/hr at 1 yard '

41.25 x (1) 2 34.7 mR/hr at-1 roter
TT39)

34.7 mR/hr at 1 neter for 4 hours / weeks =

0.139 R/ week at 1 meter

This amount of radiation due to scatter is neg, able for
the scattered radiation and need not be considered. See
Table 22 or 23, NCRP Report No. 34, Pages 77 and 78.

d. Exposure to an individual's band carrying:the calibrator
from storage to area of use is 1.7 mR

<200 mR/hr at surface from specification sheet.

Time to carry source from storage to area of use:
30 seconds (overestimate).

200 mR/hr x 0.5 min a 1.67 mR-

60 min /hr
.

NCRP Report No. 34, Table 26, Page 81.*

Radiological Health Handbook, U.S. HEW, Page 139-**

NCRP Report NO. 34, Table 4, Page 60***

4
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f B. . _ Security Procedures to-Provent Unauthorize'd Use'and
Accidental'Exposurem

1.When use,-the calibrator will rever be:left unattended..
When'in storage, no one will be-allowod:to check it out

.

without signing a: deposition sheet showing the time checkout-
and the time that the source was returned from uso; .LDuring.
nonLworking hours, the Isotope Storage 1 area and the. Pharmacy
area doors.are-locked with dead bolt locks and entire.
. pharmacy'and office space area are locked. Only the
radiopharmacinta have keys to the dead bolt locks. This-,

source will be used'at this.addreas only, therefore only
. authorized parsonnel'will have access'to it. . The key for

. . _ unlocking the source vill be kept in a locked iile chbinet>
H'- in office C and will be issued by the radiopharmacint'at,

time of use.

C. Training and Experience
, ,

Training and experience requirements will be in accordance
with Appendir A,.#? ot"NRC Guide 10.Bi In addition,
individuals on the radiopharmacy staff will=be specifically
instracted in the'uso and handling of tha small instrument
calibrator.

D. See attached safety instructions to be followed by-
radiopharmacy staff:while using the.137-Cs ganna survey
inntrument calibrator.

E. ' Survey meter chlibration proceduros-will be in accordance- +

with Appendix D:of NRC Regulatory Guide 10.8.
;'
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Safety-instructions to be followed when using the Model 773 Gamma Survey-

'

Instrument' Calibraton

hote: All personnel authorized to perform calibration procedures
must be f amiliar with the manuf acturer's instructions. for
the proper operation of this device.

fieneral Safety Instructions

1. Never place your hands or any portions of your body in the primary -

beam from the calibration device.
,,

2. The source should be placed in the exposed position only when
necessary to obtain an instrument reading.

.

3. Maintain as much distance between yourself and the source beam as
pr6cticable to obtain instrument reading.

4. Make sure the calibration device is placed in the lead castle provided--
before beginning calibration procedure, with the exit. port directed to
the outside wall.

5. Make sure you have on, your film badge and TLD ring badge before
performing instrument calibration procedures,

ti . The_ rear door from the parking lot to the isotope storage area must be
~

locked from the inside to prevent access to this- area at all times
where survey meters are being calibrated using the Gamma Survey:
Instrument Cal.ibrator. .In the chlibrator checkout log, enter the-time-
tne door is locked and the time the door is unlocked.. Be sure that
this door is unloued at the completion'of the calibration procedure.
so that pharmacists may enter this door to begin the early shift.-.

iInstrument Calibrat on Procedu_re

1. All instruments being calibrated must be placed at the appropriate-
distance from the calibration source exit' ? ort, with.the source in:the:

,

stored position.

?, Place the source in the exposed position, obtain instrument reading-
and return source to the stored. position. Record instrument reading.

3. Determine the degree of error from readings obtained relative-to-
actual exposure expected.

a. If readO J agree within manufacturer's specificadons,
calibration of instrument is .cmplete. Return calibration device
to storage in Isotope Storge area.

,

b .PS-

- : .

. .. .
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b.- li further adjustment 'must be done to' calibrate instrumnt, . -

proceed as follows:

(1.)' Determine method for adjustment of mter scales from-
manufacturer's specifications. . This is 'usually _ a screw,

driver adjustment. Go through a dry run to determine:the.
correct trethod for adjusting the meter scale.in the proper
direction.1-

(2.) Repeat step 1 with the screw driver in place, ready to
adjust.

(3.) Place the source in the exposed position. Make adjustment
and return source to the stored position.

4. Calibration will be perf armed at two point 5 on each scale' up to 1-
R/hr with the points located at approximately 1/3 and 2/3 of each
scale.

5. Calibration will be performed to within plus or minus 10 percent
of the true value-(plus _ or minus _20 percent of true value if a-

calibration chart or graph is prepared and attached to the
instrument).

r

,
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Instrument
*

w. Calibmtor*

| Gamma = =m'
in place.

Survey
Instrument
Calibrator

,

l
|'

|
,

* Self-contained "7Cs source. .

* Calibrates instruments with ranges
up to 2000 mR/hr.

* Calibration traceable to NBS. ,

* Attenuators eliminate repositioning
for different scale measurements. *

' '
* Can be padlocked in closed position

for safety.

This sturdy, easy-to-use device permits the safe, accurate cal-
ibration of instruments used for surveying gamma cadiation.
It enables unrs of dosage-measuring equipment to perform *

routine checks at will or as necessary to meet the regulations
of the N,R.C. and Agreement States. This simple, fool proof Instrument Calibrator with one attenuator;

system eliminates the expense, incons enience and work. time removed from radiation path.
lost when sending such instruments to an outside calibration<

service.
fuU 8cale using only a source
ment. The source is moved from ;to-meter distance measure-The heavy-duty lead container ho!ds 165 mci of cesium-137

stored to exposed"merelyencapsulated at one end of a contro! rod. Since "Cs has a long
half life (30 yrs.), there is no needte calculate a correction fac- by raasmg the control rod. For safety, the "Cs soarce cannot

tor for at least 1 or 2 years after the instmment is shipped. be rer..oved from its shield except by the manufacturer.
. A built in tape measure helps determine the distanee from the *Ca

The source is kept .m either of 2 posit. ions: stored or exposed. ,ource to the instrument being calibrated. A padlock (not included)
In the fuUy-shielded " stored *' position, radiation at the con. prevents unauthorized use of the equipment. Convenient carrying

'

tainer's surface is less than 200 mRhr; at I meter away it is handle. Measures 5 square x 8W high. Weighs 521te.
less than 10 mRhr. In the " exposed" position, the source faces

64 773 Instrument Calibrator. . . . . . . . . . $1K10.00*a 36'(horizontal) x 20*(vertical) port at the shield's side. The . ..

radiation field can be varied by means of three built in atten- *An N.R C or Agreement State license is required. When applying,
taators (transmission factors 0.25,0.10 and 0.10). Dese per- please designate the source as khnics! operations model m A copy
mit calibration of three meter scales, each at 204 and 80% of oryour license must secompany order

i

i MCTOREEN
NUCLEAR ASSOCIATES *

FM#@W x W 100 Voice Road
Carte Place.N.Y.11514
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" * APPENDIX'Q--

' MOD RADf0PHARMACEUTICALINS ON FORMi

<

YES No

1. Are adequate storage and accurity anan6einents analetained?

2. Amy outdated or deteriorated drugs?
,

3. Are radiopharmaceutical orders signed by a qualified physician?

4. Are parenteral radiopharmaecudcals prepared and dispensed?

a) is there adequate space and equipment for aseptic preparation, dis-
pensing, kmadna,t and storage?

b) Are personnel adequately trained in aseptic technique?

5. Are all radiopharmaecuricals labeled adequately?

a) Radiopharmaceutical Identified by radionuclide and chemical form?

b) Radiation symbol and caution statement?

c) Amount of radioacdvity with calibration datehlme?

d) Expiration date and time?

e) Identification number? ,

6, Areinvesdgationaldrugs used?

a) Adequate documentation ==:=+=iw?_

b) Consent forms signed? -

q
7. Is there inventory. control documentath?

a) is produd history readdy retrievable?
.i

b) Receivingrecordsmaintained?

c) Patient name and number, dosage, dateAime recorded?

d) Disposition records maintained? _.

pgt n :9251" -oi
_

.

- ag n1 92519
_

,.
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Spectrum Pharmacy, Inc.
ATTN: Gregory S. Hiatt

President
17460 Farmington Square Road
Granger, IN 46530

Dear Mr. Hiatt:

Enclosed is your NRC License Number 13-26367-01MD in accordance with your
request.

Please review the enclosed document carefully and be sure that you understand
all conditions. You must conduct your program involving radioactive materials
in accordance with the conditions of your NRC license, representations made-in
your license application, and NRC regulations. In particular, note that you
must:

,

1. Operate in accordance with NRC regulations 10 CFR Part 19, " Notices,
Instructions and Reports to Workers; Inspections," 10 CFR Part 20,
" Standards for Protection Against Radiation," and other applicable
regulations.

'

2. Possess radioactive material only in the quantity and form indicated
in your license.

3. Use radioactive material only for the purpose (s) indicated in your
,

license.

4. Notify NRC in writing of any change in mailing address.

5. Request and obtain appropriate amendment if you plan to' change ownership
of your organization, _ change locations of radioactive material, or make- <

any other changes in your facility or program which are contrary to your
-license conditions.or representations made in your license application
and any supplemental correspondence with NRC. Any amendment request
should be accompanied by the appropriate fee specified in 10._CFR Part 170.

6. Submit a complete renewal application with proper fee or termination.
request at least 30 days before the expiration date on your license.
You will receive a reminder notice approximately 90 days before the
expiration date. Possession of radioactive material after your license
expires is a violation of NRC regulations.

7. Request termination of your license if you plan to permanontly I-

discontinue activities involving radioactive misterial. prior to N
your expiration date. A \

I_ -

- .
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Spect' rum Pharmacy, Inc. 2

,

;- You wil_1 be periodically inspected by NRC. Failure to conduct y(aur program i_n- '

accordance with NRC regulations, license conditions, and representations in your
license application will result in enforcement action against you in ar.cordance
with the General Policy and Procedures for NRC Enforcement Actions, 10 CFR
Part 2, Appendix C.

- If you have any questions or require clarification of any of the above stated |' information, contact us at (708) 790-5625.

Sincerely,

:

; Original Signed By
Loren J. Hueter
Materials Licensing Section

Enclosure: License No. 13-26367-01
New License Package ,

. ,

,

Rill

dY -

:Hueter/ps '

02/ 3'/92
.
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IN REFERENCE TO CONTROL # 92519 for Spectrum Pharnacy, Inc.

Attn: Mr. Loren J. Hueter
Nuclear Regulatory Commission
Region III
Haterials Licensing Section
799 Roosevelt Road
Glen Ellyn., Ill 60137

Dear Mr. Hueter:

Please find the following information:
A. Repincement Air Flow Schematic (Oiagram 4) from Spectrum
Pharmacy application dated Nov, 4, 1991. See attachment

B. Additional information under item 9.2 (page 20 of
application) re-describing Air Ventilation System. -

The previous air ventilation system description is being revised
in part due to the fact that the glove box / fume hood system have-
their own independent exhaust. The fume hood will have a
dampered cold air supply vent that will be located approximately
ten (10) feet from the fume hood's exhaust.
9.2 General Description of Facility

Air from the pharmacy is not circulated to other areas of
the building because the pharmacy has two dedicated HVAC
systems. These systems will be mounted in tandem and will
have two main cold air return vents. One cold air return
vent is located in the dispensing room and the other vent is
located in the hallway in the unrestricted space. The
common wall extends to the wood joists directly attached to
the roof of the building and this common wall is constructed
to be a fire wall. Airflow begins with the HVAC systems
suspended above the ceiling in the break room and-flows
through ducts to outlet vents in each of the other rooms
except the garage. There are not any passive cold air
returns located in the iodine or WBC rooms but reception
area, front office, and storage room will have passive air
vents installed.

RECEIVED
.a

"~rm" 2 NJW J J REGION III1301 Milburn Blvd
Mishawako,IN 46544 g 5W''

(219) 255-5072
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OCT 2 01992
-

'

Spectrum Pharmacy, Inc. ;

ATTN Gregory S. Hiatt
,

Prouldent (
17460 Farmington Squaro Road
Granger, IN 46530

Gentlemen:

This refers to Matorials Licenso 13-26367-01MD which was issued '
February 3, 1992. The licenso was issued in accordance with your
application dated November 4, 1991.

Through an oversight, the licenso was issued without the required
foo being collected. At the timo your application was filed, it
appeared that your request would be subject to foo Category 3D of
$170.31 of the onclosed 10 CFR 170, and the foo of $1,100 was
paid.

However, since the licenso was issued to authorizo the processing-
of byproduct material and the use of depleted uranium for
shielding, a foo of $3,510 is required as specified in foo
Categorica 3C ($3,400) and 2B ($110) of $170.31. Accordingly, an
additional fee of $2,410 is required. Payment should bo made to
the U.S. Nuclear Regulatory Commission and mailed to the
following address:

U.S. Nuclear Regulatory Commission
Attn Cheryl Phillips
License Feo and Debt Collection Branch, OC/DAF
Mail Stop MNBB 4503-

Washington, DC 20555 ___,

No apologizo for the delay in notifying you of the additional foo
due and for any inconvenience this matter may cause you.

Sincerely

Doug N(1; /,oibs, Chief
Materials License Foo Section
License Foe and Debt Collection Branch
Division of Accounting and Financo
Office of the Controller

:

Enclosure:
10 CFR 170

DISTRIBUTION:
Ponding Foo Filo OC/DAF R/F LPDCB R/F (2)

OFFICE: LFDCB LFDCB k LF
HAME: RJacquesthW MMessier DWo s. At\ Spectrum
DATE: 10/ /92 10/))/92 10 /92

mew
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