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T ,Nitto STAtt$ ATOMIC ENERGY COMMISSION \rs,,,a AEc-s t s

(2-73) P=m op, o.ed

APPLICATION FOR BYPRODUCT MATERIAL LlCENSE '+" - 3=-Ranio CfR 30

INSTRUCTIONS.-Complete items 1 through 16 if this is an initial application or an apphcation for renew'ai of a license. Information contained in pre.
vious applications filed with the Commisswn with respect to items 8 through 15 may be incorporated by reference provided references are clear and
speedic. Use suppfemental sheets where necessary. Item 16 must be completed on all applications. Mail two copies to: U.s. Atomic Energy Commis,,
soon, Washington. D C.,20545, Attention; Materials Branch Directorate of ucensing. Upon approval of this application, the applicant will receive an AEC
Dyproduct Material License. An AEC Byproduct Material License is hsued in accordance with the general requirements contained in Title 10. Code of Fed-
tral Regulations, Part 30 and the Licensee is subject to Title 10, Code of Federal Regulations, Part 20 and the license fee provisions of Title 10. Code of
Federal Reguistions Part 170. The license fee category should be stated in item 16 and the appropriate fee enclosed. (See Note in Instruction Sheet).

1. (e) NAuE AND STREET ADORESS OF APPUCANT. (Inst.fufron, ferrn. hospatalpes (b) STREET ADDRE55(ES) AT WHICH sVPRODUCT MATERIAL WILL BE U5ED. (ifson, etc. kclae ZIP Code and rerephone number.) d.Worent free fle). klude zne Code.)
'

Rad /lrid Incorporated
@.. 2212 Georgia Avenue, NeWe Same as in 1 (a)

Wahhington, DeCe 20001

2. DEPAaIMENT TO USE SYPRODUCT M ATE RIAL 3. PREvtOUS EICENSE NUMsER{$). (if this is en oppiecel,en for reae-el of e Ikease,
please indaese end powe nemt>er.)

Same as in 1 (a) 08-14043-01
Hay 31 . 1976Exp. Date =

4. INDIVIDUAL U$E R(5). (Neme end t,tle of ihdeesdvol(s) who will use or derectly S. RADIATION PROTECTION Of flCER. (Neme of per-en desigacied es rediet.cn protec-
supervise use of byprodwet mekeriel. Oi.e tro;ning end espersense in hems 8 ond 9.) Caen eher if othe then individuel oeu. Arteck resume of his treineg and esperiente

os in hems 8 end 9.)
David Go Mahan, BSe Ph. De Jagannadha R. Nibhanupudy, .

- H.SCe HeSeEe,

.

.

6. (e) SVPRODUCT MATERIAL. (flements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAllMUM NUMBER Of MILLICURIE5 Of E ACH CHEMICAL AND/OR PHYS-
and mess avmbu of each.) ICAL FORM THAT YOU Wiu POSSESS AT ANY ONE TIME. (ff seefed souree(si else s'ete nome of nienubtener, niodel ovmber,

n.,mbe, of so .es ea -.: m e,t..ir, pe, soor...)

Iridium 192 30% fridium-70% Platinum
-- alloy enclosed in Stainless Steele -.

g Possession limit 15 curiese=

-

- -
,, . . . - . * .

. . s,

. , . . . 3, ,

.

, . '6n- *
.

7. DE5cRl8E PURPOSE FOR WHICH SYPRODUCT MATE RIAL WILL BE USED. (If bypredvet mo'eriel is for "%. mon use," supplement A (form Af C-3 I 3o) most be sempleted.

in f.ev of rk item. 89 byproduct me eriel is in *ke form of a sealed sowse, enclude the mobe end model number of rke storego sentoiner endler deske in ekk 9.e sovere willr

6. se ,a saiu .sa.)e

For preparation of sources to be used in interstitial, intracavitary
and surf ace radiation therapy.

N
8209230072 820805 '

PDR FOIA
CDPPELLB2-314 PDR

' '

[Conr:n ed on re..no side)
. . .
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Page Two

\ ~
TR AINING AND EXPERIENCFOF E ACH INDIVIDUAL NAMED IN ITEM d (u.e pgre . net .%es. .# awei.e<r)

,

DUR AtlON OF ON THE JOS , rOEMAL CQUf 5E
8. M OF TRAINING WHE RE TR AINED 1,$ AIN8 fag (Cng f. ca..e,) (C.,g l. pa,s.e,)

e. P,.ac pfes and prochten of ,od.onon
peo'e< finn .

,,

b. Radioo.e, ity mee.w.e ment steado,dia.o. Y.. No Y.. No
..o. oad moa i,. ,e cha;.... oad ;..

.See attached sheet... m e a . . . . , .

Ye. No Yes Noc. Mothemot;su ond cofsvlo6ons bos;c to the
-*

wie end meo.wement of eod.cocti.ity

d. 6.olog; col effects of ,odeonen .
-

9, E APERIENCE WiTH R ADI ATION. (Ac'gol v e of ,od.o.sotopes or ec.vi oleas esp.,ieace )
.-

ISOTOPE MAXIMUM AMOUNT WHERE IIPE*lENCE WA5 G AINED DUR AIlON OF EIPitiENCE trPE OF USE

-See attached sheet.

10. RADIATION DETECTION IN518UMENTS. (Use supplemearol sNets if ,me.nory.)

TYPE Of INSTRUMENT 5 NUMBER RADI AtlON SEN5ffivlTY RANGE WINDOW THICKNESS USE

AV Alt ABLE DE!ECTED (m, /h,) geg/cm?) (M on.e.,,ag, ,,,,.7,a g, ,a.o.,,iag) _

,

(hcivde men. ead mod.1 a mbe, .f .ach) -
'

Capintech,Calibr, CF C ' ''
.

measuring
1 3 eta gac maCRC-2

. __ Victreen Mod. M0 1 3 eta gar ma 0.i-30C survey
mon i t o r ir a g -

Eberline RM-14
'' ~ l ~ 3 e't a -gar ma- -

Eberline E-120 2 3 eta gar ma 0.1-50 survey

GM counter

11. METHOD,imEQUENCY, AND ST AND ARD5 USED IN CALIBRAfiNG IN5f fUMENTS tiSTED A80VE.

Calibration with ceslum-137'stan'dard sources every three months.
,

12. FILM 4 ADCE5 DO5IMETERS, AND 610 ASSAY PaOCIDuaES USED. (Fo, m bodges, epwfy me*od of cof.6,ohap and p,os...iag, or aame .7 soppLer.)

Eberline TLD-badge Service, Sante Fe, New Mexico.
Both whole body badges and Finger badges' changpd onthly.~,

Direct-reading dosimeters assigned ali persons in aboratory.
-

INFORMATION TO BE SUEMITTED ON ADDITIONAL SHELF 5 IN DUPLICATE
D.u 6. i 6o,. , in.i.u.. .a .. . 6.a i.a. .w.pm.a., . ... . o.a..a. .. .k..id.a e. s o m. > o u.. . . E. pica.io,, .6. <n

is e*atm:5 AND EQUtPMENi.
.e n .i.., i. .. 6.d. (e.,ci. ,i G.D N. See addItiona1 sheet.

14. t ADI AttON PROTECTION PROGR AM.
D.eceibe the e.d..ti.a p,etwei.a p .g,om incivdes conhei eeieonve... if .pplic. hon to..,e ...f d c .,,s.a. evbmie t h

tes,s, .ad e,,.ege ment, fe, perfoeming indi.i e.dionoa sw,.ey,
,v.

'eebag pe.<.dv.ee .heee . ppt.c.bl., Aem. te.iaing, sad .ap.eieat. of p.<.oa em perto,= leol:
i. iao. m.m.- . .a ..po;, .e ,. .o... . .

See additional sheet.
is. w A5TE DiSPO5At. is . . .m,a.,,a.i .. ... .;. ,o i ..,.i.. .. em pio,.d .p i , a.m. .f ..m pen,. 0+. .... . 6 m, d... .i.d d. ..,; ps oa .e .a. +od. 6 6 ..ii

6. . d s , d..po.. . .e ..d..o .. ..... . .ad e...m... . oe ,6. ,, p. .ad om. a .e .<i.. .., ; .. . 6 n i o n Carbide Re ac to r ,T uxe do ,j . _
o

CERTIFICATE (This item must be completed by opphant)
16. THE APPLIC ANT AND ANY Of flCI AL E IE CUTING THIS CE RilflC ATE ON BE H ALF Of THE APPLIC ANT N AMED IN l'E M 1, CERTIFY TH AI THIS APPLIC AYLON 15

PaEPatED IN CONF ORMaf T w|TH llTLE 10. CODE OF f EDE R AL aEGUL ATIONS, P ART 30, AND THAT ALL INFOR M ATION CONT AINED 94E REIN, INCLUDING ANY
SUPPLEMENTS ATT ACHED HEaEto,15 taUE AND ContECJ.10.THE BEST OF Out KNOWLEDGE AND 6f tfEF. ;

.
-

h'N 0 3 ,i,'e;;,.' . ,, ,N Rad / Wid, ''c o r p o r a td hf 43B - - ..i01y C ja ,,, 7,,, ,, ,,,t c.a.. r.. c.. .,, .

r Eaciones:_///M M By: A / ik 1
U'

2 f. !! -
. David G. Mahan, Pres. dent.a i'

1
,' '

Do,. April 27, 1976 - i i. or ..,..e, .. . . v i

3
I' :.. .
l

f]W ARNING.-l 8 U. 5 C., Sut.oa 1001; Ace of Joa. 2 5,19 4 8, 62 Stot. 7493 moh.. is a ce.,mnet .9.n . to ,a s. . .;llt.tly f ot . it.:.me an or
4

se pee wato'.ca to ony d.part eat or e;; sac y of sh, Va.3,4 5'o'.s os to car mcN, =dk.a e n iwe.sdiction. ~

]

e

. - s .a . - . pw.= e N e ws/ s s s+

i-

- - - - - - - _ - _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ ___ ___ _ _ _ _ _ __ ___
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| T E H # 8__. .
.

-

;

Dr Mahan, with Dr. Ul ri ch Henschke has pioneered the development
and use of artificial redioisotopes in te rs ti tial , int racavi tary and
surface radiation therapy and has co-authored six papers in radio-

, ,

logical and scientific Journals and monographs on the development
of reactor p roduced radioisotopes for interstitial and int racavi ta ry
application.. lie has also co-authored chapters in s tandard text books
by Watson and by Ariel.

lie has~ worked with Iridium-192 continuously since 1954. Formal
training at Bluefield State College, Tuskegee Institute, Ohio State
University, City College ~ o f tiew Yo rk , Sloan - Kettering Memorial
Center for Cancer, flew York , and flowa rd Un i ve rs i ty Hospi ta l .
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ITEM #9 ;

. .i
~

,

_

'''MAXIHUN WHERE EXPERIENCE DURATION OF
ISOTOPE AHOUNT WAS GAINED EXPERIENCE

,

226''
Ra. 5 grams Ohio State Un i ve rs i ty 18 Honths.

.

60
Co. 5 curies Memorial center for

. .. - Cancer. 15 Years- .y,; . ...
. y: . . - -

: : @L. . i. e.' .-,

_ . .s ; p. -

192 . m ., g . . ~. .

Ir. -5. curies Memorial center for
-@ij;. .. Cancer 15 Years .-.

. '::: 0;l.i-y,'P.9W %u . 9 L .- t . -y.

Q.': : "=1:

192
~ ~

-

Ir. 15 curies Howa rd Un i~ve rs i ty ,

,.' ' ' Howa rd S upply corp.
.

Rad / Irid, Inc. 6 Y6ars-

"'.%.. .
.. ..

r 3
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ITEM NO. 13.

-
.

(A) ORGANIZATION AND RESPONSIBillllES:
~

. -

The Rad /lrid, Inc., manufactures and distributes * Iridium-192 seeds
,

for, medical use in the Radiotherapeutic treatments by Interstitial,
int racavi tary and surf ace implants.

-

Presently, the pe rsonnel associated wi th Rad /I rid, Inc. consists of
Dr. Hahan, President, Mr. Krishnan S u than thi ran , Vice President,

. ' ' Mr. 'J. Rao Nibhanupudy_as Radiation Sa fe ty O f fi ce r, Ms. Alice Buffong
as Treasurer, Ms. Ruth Parham as Secretary, M. r . A. Krishna and Mr..

Byron Tecie as Radiation Technicians.
.

Isotope receipt and disposal, active seed loading intc nylon ribbons
~

and shipment of active seeds fo r medical use, are performed under
*

the supervision of D r. - Mahan orJ. Rao Nibhanupudy. The in fo rma t ion
on experience and training of Dr. Mahan is listed unde r i tems no.

' 8 &' 9 A resume of Mr. J. Rao Nibhanupudy is attached under item
no. 14. ,; ..

, ,

Rad /I ri d , I c.'Is located at 2212 Georgia Avenue, N.W., Washington,D.C.
zip code no. 20001.- All Iridium 192 sources are r'e ce i ve d in the
isotope section which is located on the fi rs t floor in the rear of the
building. The entire. building is ren ted and cont rolled by Rad /I rid ,
Incorporated. .The other rooms on the fi rs t floor are used for labo-
ratory showroom 'and workshop and of fices.

~ ~

The second f l oo r 'I s 'us e d ' fo r' o f f i ce ~ ' p a c~ . ' There is no second floors e
over the i s o, top e' s e ct i on . The back of the isotope,section is surrounded
by a f e n c e d ..in yard. All windows and doors are secured wi th i ron bars.
The isotope section~is

~ . equipped with lead s to rage containers, portable ~ '
lead bricks, stationary lead shields, high density concrete shields
remote handling. equi ment, work benches, waste containers, and similar
equipment. , 1.;;-,

J., .

A sketch of the f a c I I.i ty is attact.ed on fig. 1. .
. : * e{ '.1.*.

(B) DESCRIPTION OF' RAD /lRID, SOURCE, TYPE 1-

Please see the "a t t a che d shee t with title " Rad / I ri d Sou rce-Type 1"
and flg. 2., for construction, pototype tests and quality controls.

~

(C) Iridium 192 seeds in nylon ribbons for i n t e r s t i t '; a l implants
are illustrated in fig. 3.

.

.

. - _ .

'

71895-
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LEGEND ''

D E A= ADMINISTRATION OFFICE.
-

B= ADMINISTRATION OFFICE.F C= INACTIVE LAB.
.

D= INACTIVE STORAGE.
-. -

E=FURNA CE. -
-

F= WASTE AREA.~

G= LOADING AREA.
G H= UNPACKING AREA.C

I= RECEIPT COUNTER.
J= RECEIVING AREA.

H K= TOILET.

,e
.

-

-
--

T

.

._ K . J _ . . SCALE:1"=8 8
.

f.

-

B
'

)

FIG.1: SKETCH,OF THE RAD / IRID,INC. ,. -

|FA CILITY.
j

.. 1
-

A . |
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.
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*- .A.

I den _t i f i c a t ion : L
, :

1 _ Rad / Irid - 1-

S. Pr'oposed Use:
-

-

'
~

' Tor removable interstitial i mp'l an t .C '. - Radioisotope: ' -
,

*

~

tridium 192 In form o f a_plati'um alloy' wire of a 30% fridiun -I n
70%in d i a r.e t e r' up 0.075 mm

Curles total. 1.0 nc pe r wi re , (0.003 J,nch
*

to
2 to 4-

D. ' _C on s t r u c t ion :
.

A c t i ve i.ia t e ri a l
-

.f4c. inner s tainlessin 2 s.tainlesss tee l capsules.
diame te r o f 0.225 mmsteel capsules has an i n's !capsule has (0. 0,003 I'n ches )- Outeran outside(0.020 i n c h a s ) ,1 c ap s u l ~e s ~ a redi ame ter o f 0.50

.

mnshearing forces. cold welded by'

- E.' ' Prototype Tests: These
/'

sources have been in use for 22 yea rsand-no problems
c11n' i ca l have; been-

practice. encountered in-
Corrosion: [ Sources have been

*

. *E
and warm exnosed.

to water and to' coldA ~

.t . sodium Chloride by weight) isotonic saline' solutionsi.
-

' |n,G. >c
-

(0.025%
6 nonths without

-

for periods - up'

to
de t e r 10 ra t l ori . any signs of corrosion,

or

Prolonged exposure(antiseptic to concentra ted "ze p h e r in "solution),

_.1.. .. s1 up to 6 months showsDns of corrosion or
de t e r i o ra t i on .

no-
- . .,- : ,

. Sources
.

. .
' are autoclaved atpsi and temperatures pressure up to 350

nf' , ; periods wi thou t up to 250 F fo r ,30 minute,

any adverse'

F. af fects noticed.
Quallty Controls [ Arc provided routinely

~ ~turer ar.d use of the sources.hout
throug

the man u fa c-.

' _ steel tubing from which the The stainless*
'

are certified by the,

caps ules a re made
man u f a c t u re r (S upe r io rTube Compcny) to be

,

hyperdemic needle tubing wi th chemicaltype 304 stainless
'

steel.

sition
and mechan ica l prope rties'f compo-l

notorized.,

tested and
; tries) of theThe manufacturer (Engelhard

-

wire used I n dus -
alloy cf 302 tridium and certify it to be an

"
*

' seed fabrica tion 700 platinum.
representative numbers Duringindividually

inspected with a nic'roscope are
ensure the,

cold weld when tol

plete. all fabrication is c o r.-seeds are'

i n d i t ! -! u a l l y inspected for
uniformity, bent or danaped seeds are discarded.Af ter seeds are irradiated they are,

neasured with a
Representative ares tanda rd o f known comparatively

a c t i v i t if .then smear tested fo r poss ib iccon:anination.

*

.

.
71895 4

.
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,

',y,'.*- .. Onner Staint ss Steel Capsule,
30% f ridi um-70% Pt.* WI re.'' ' *

outer Stainless.. Steel V ,

C a p's u l e ..

.-.. e a-.
-

. - . - ;,.

.
- -...;~ . f-.--

,

; .? ', .,::%. ,. ..
.

. . .

4 ', ,
. - - * - - - - . - - ,

*9 , .

2 . .. -.
_.< . .

r,. z .
-

. . -|. .

-
- .

,

.

. L:. . _ M, ,o.s m an
'

~ , . . . . . ..,

.

, 3mm i *
-

.
-

-
.

; . 7. . . . . _

.' .: -,

. g. - cpg.},L... .' , ,. . . . ,

. .
..

.. ..- ,

..

- . !' T. , .
'.'

, . . 1.~ ,. .
, . . :.m;; . .~-

.. ?.

*
.

. . . : . .-.

.

'

Fig. 2: Iridium - 192 Seed.
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l!D!UM 192 SEEDS ON NY!ON PdBBONS
*

' ....:.-'+* ,

'CT tD70TSIDi,f20! ;Mp!GUIS -

.. . s .- -.p .

,, - -_,,
,..

~

.

'

. '

..

..:..
.

.!M PLANTATION -

..
' ~ AFTERLOADING GoId Butt.ons

-.

/~ \ ._ _c % -

,

, , ' , klon.. tube ~ lridium
''

.

f, Active
* seeds,

~

.;
.

\
._ _, N~ prf

' Nylon ribbons
. .

'. with active .- <

seeds.

Fig.3h Description of Iridium implant

RAD / IRID, incorporated
2212 Georgia Ave. N W

'

- Wa shington , D.C. 20001
,

(202)387- 2655' -
-

. - .. _ . _ - . .
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ITEM NO. 14
.

.

(A) RADIATION SAFETY OFFICER:

Mr. J. Rao Nibhanupudy is the radiation safety of ficer for Rad /I rid,
incorporated, and his resume is attached to this l't e m. His responsi-
bilites are to supe rvise cach phase of operation from radiation safety
point of view, conduct periodic training sessions, establish and superI
vise safety record keeping, maintain personnel exposure records, conduct
pe rJ odic in ternal Inspections.

g in his absence, Dr. Mahan will perform the duties of radiation safety
J officer. - -

(B) PERSONNEL HONITORING:
.

Pe rsonnel moni toring is done by means of TLD- whole body and finger
badges, supplied by Eberitne Corporation, Santa Fe, New Mexico. The
badges are changed monthly. - -

-
...

Self-reading pocke't dosimeters are also assigned to laboratory personnel
and the readings recorded daily. .

* j.

(C) LABORATORY RADIATION CONTROL HEASURES:
-

. .
.

. ,.

Important cont'rol measures include;
,

1. Installed a ' gate,Just inside the lab. for the purpose of receiv-
Ing ma te ri a l s and. surveying on the spot and enter the reading in a
ledger placed near .the gate.

2. Procedures for opening and inspecting these materials are posted
in the receiving area. - -

; - g. ,

3 Any one leaving the Iso. tope area must survey himself and record
results in the11 c dge r f

. FY. s:,4 ;; .. *
, ..

4. A daily area-s urvey of the restricted lab. must be carried out
and record the res u l ts in the ledger. .

5. All packages entering or leaving the lab must be surveyed and
results recorded'In the ledger. -

_

| (D) CUSTOMER'S LICENSES:

'

Le t te rs are sent out to customers to verfy that they possess valid
license for the Iridium shipments to be made.
C us tome rs licenses are kept in a file.

,

(E) RADIATION PROFILES OF CONTAINERS:

P resen tly three types of Icad containers each measuring 3" in diameter
i by 7" long are in use. Each container is packed in a corrugated con-

tainer measuring 12" X 12" X 12" for shipping. Lead con ta i ne rs are
,

designated as follows: (Drawings attached).
. .

,

R/1, P-1 Maximum capacity 30 ribbons, 12 seeds each, f_ggg
R/1, P-2 Haximim capacit.y 16 ribbons, 12 seeds each.

,

R/1, P-3 Haximum capacity 14 ribbons, 12 seeds each. |
- - I

a- -
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ITEM NO. 14 .' (contd.) i
.

_ SOURCE CONTAINER'S RADI ATIOil PROFILE
,

Haximum' reading
~

with maximum
, *

-.

activity --

R/1, P-1 R/1, P-2 R/1, P-3_ , e
- .. . -

* Top 90 mR/hr 30 mR/hr 50 mR/hr
.

Bottom 40 mR/hr 60 mR/hr 35 mR/hrSide 96 mR/hr 50 mR/hr ~ 45 mR/hr, ,

.

_

Sil l P P I N G CONTAINER'S RADIATION PROFILE
Haximum reading
with maximum
activity

. R/I, P-1 R/1, P-2, R/l,P-3

Top ' ' !.: - '- 20 mR/hr 8 mR/hr 20mR/hr
'

Bottom " l 'r '- - - 15 mR/hr 25 mh/hr 15 mR/hr
*

SIDE ir. ' 20 mR/hr 10 mR/hr 10 mR/hr
,

'
. . ... .

.

.. '
.. .

The basic container R/l, P-1 is designed so that the top plug is
not removed in order to remove the active ribbons.

.

~The fo l l ow i n g "l 'a b'e l is used on each container shipped.
,.b: .,C'.
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CAUTION
~

.| RADIDACTIVE
MATERIAL'

bib
.'

ISOTOPE " - "-
'

. .hi .... _ ........ . , 8Th ,_-
. .. .

Rad / Irid. Model 1.Ir-192 sources are
licensed by the U. S. Nuc1 car Regulatory

. Commission for distribution to persons
i

licensed pursuant to IG7.FR, sections 35.14
and 35.100 GroupVI or under equivalent,

?

licenses of agreement states.
f

'
.

For handling & storage instructions see- -

!

package insert.-
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ITEH NO. 14* '--
.

'

'l (contd.)
|

.

!
'

InsEructions for handling and storage of Iridium-192 seeds are sent
out wit!. con t aine rs . (This is attached to thi s ;i tem) .

1
.. 1

(F) LEAK TESTS:
>-

.

, f..
Leak tests are done.for every batch of new sources received, using ''

- dry wipe test. The smears are taken by radiation safety of ficer
and the contamination Icvels tes ted using. a window less , gas flow,,

low backs.r.ound p roportionaj counter having a minimum ~ detectablea c tivi ty 1. eve l s of 3 X 10 microcuries for Sr - Y - 90 and 4 X 10-5
microcurles for Tc -99 .

. .
"

(G)-' C AL I DR AT I ON :
.

Calibration of the seeds is done using Capintech CRC-2 Calibrator.
C RC-2 and o the r s u rvey,i n g , monitoring instruments are calibrated by
us irig. s tan da rd Ces i um-13 7 so u rce , every three months.-

n;; c .n..

(H) PROTECT 10N' SURVEYS:
:..- r: . u '- .

.
.

Radiation'protec't' ion surveys are done using Victorcen model 440.
Surveymeter once every three months inside and outside the building.

- . . ;.<,7 C ||.f ? *
I n. 'a d d i t i on , . the survey of active lab is,done daily and results recorded*

in a ledger.
'

:'
. , ,

~

. .

(1) ' LICENSE FOR' DISTRIBUTION FOR HEDICAL USE:
'' ~

.

. L . . . . . '.44 .
.

*

i>. . .
.

Rad / Irid .Inc. Is a'u tho ri zed to distribute I ridium -192 seeds under'

,

,08-14043-02 HD.USNRC license no..
.

e'.- GS W,2 f.?''
'

*

The expi ra tiori 'da te fo r this license is January 31, 1981?
,
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ONSTRUCTIONS FOR RANDLING AND STORAGE OF IRIDIUM-192; FOR RADIATION
PROTECTION OF PERSpNNELi -

,

A. PHYSICAL CHARACTERISTICS OF IRIDIUti-192
--

,,
. . .

I ridium-1,92 decays to Osmium-192 by electron capture (4%) and
"

decays to Platinu'n-192 by Beta emission (96%). This is bran-
ching. decay process.*

.

The physical half-lif e is 74.5 days. -

The maxinum energy.of the Beta particle is 670 kev.

The c'f f ec t iv e gamma ray energy is 340'KcV.

'

The half-value layer (50 percent attenuation) is about 4mm lead.
. .. .- .;

.

The specific' gamma ray constant is 5.5 rh cm per mci.
-

. ..u. ..
4.

B. ! _ RADIATION SAFETY
. ..

..
..

' PRECAUTIONS: .
,

*
' -

With the ' d ata in item (A) in consideration, the radiation levels
from the p a t i en't containing radioactive Iridium -192 seeds should

.Tc be irithin the limits'sPecified'under~10 CFR part 20, using Icad
or other appropriate shielding material..

~ .:.3 a 3 ' <. ; : ..
.

,,

Nursing staff serving the patient with radioactive Iridium -192
seeds should be instructed accordingly by the radiation safety

,

officer or a health physicist or the license. to keep radiation
exposure to' s minimum and within , permissible limits.

'
* ,', . ?..,,

CAUTION: ~This set should not be used after two (2) months from
_ 7datefof shipmerit. -

*
..

,

-

' A r. :. . ,
. .

'-

Repeated autoc' laving is not recommended.
:. : - *
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