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tonM NRC 313 I U.S. NUCLE AR RE GULATORY COMMISSION 1. APPLICATION FOR:
(Check and/or complete as appropriate)

(3 808
10 C F R 30

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
'

s. NEW LICENSE
INDUSTRIAL ,

~
6. AMENDMENT TO:~ ' , ' s..< *-See attached instructions fut details, '

* ' W y M*7
.

LicENECNUMBLT , ,
* .#t i

Completed applications are filed in duplicate with the Division of fuelCycle and MaterialSafety,
.

r, -
Of fice of Nuclear Material Safery, and Saf* guards, U.S. Nuclear Regulatory Commission, c. RENEWAL OF:,

Washington, DC 20555 or applications may be filed in person at the Commission's office at O8-hh&$ER'l
17I7 H Street, NW, Washington, D. C. or 191S Eeuern Avenue, Silver Spring, Maryland.

>

#
#

2. APPLIC ANT'S N AME (Institution, Isim, person, etc.) 3. NAME AND TITLE OF PERS"bN TO BE CONTACTED
,

REGARDING TF'G APPLICATIYresident
.

David G.Mahan-.DR.
' RAD / IRID INC.

ARE A CODE - NUMBER EXTENSIONTELE H NE N M ER RE A CODE - NUMBER EXTENSION F P N, g:

4. APPLICAN T'S M AILING ADDRESS (Include Zip Codel 5. STREET ADDRESS WHERE LICENSED MATERIAL VilLL BE USED
(Address to which NRC correspondence, notices, buttetins, etc., (Include Zip Codel

shoutd be sent.1600 U ST REET , N .W.
OWASIIINGTON, D.C.20001 SAME AS IN ITEM 4

(IF MORE SPACE IS NEEDED FOR ANY ITEM. USE ADDITIONAL PROPERLY KEYED PAGES.)
6. INDIVIDUAL (S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL

isee Items 1G and 17 for required training and esperience of each individualnamed belowl
TITLEFULL NAME

PRESIDENTDR. David G.Mahan RADI AT-ION-S AFF,Y OFFJCER3.

J.RAO-NIBl!ANUPUDY VICE-PRESIDENTKRISilNAN SUTi!ANTIIIRAN PRODUCTJON NANAGER3,

RAJKUMAR-KRISilNAN RADIATION SAFEY AND QUALITY CONTROL
S.K. GilOS!! -TECHNICIAN,c.

Attach a resume of person's training and esperience as outlined in items
1. RADtAT|ON PRollCilON OFFDCER I16 and 17 and describe his responsibilities under item 15.

l
J. RAO NIBilANUPUDY I

8. LICENSED MATERIAL
NAME OF MANUFACTURER MAXIMUM NUMBER OF

L ELEMENT CHEMICAL MILLICURIES AND/OR SEALEDAND
i AND AND/OR

MODEL NUMBER SOURCES AND MAXIMUM ACTI- -
.

N MASS NUMBE R PHYSICAL FORM VITY PER SOURCE WHICH WILL f
/// Scaled Source) '

BE POSSESSED AT ANYONE TIME .
E *

B C D
NO. A

Iridium-Platin m RAD / IRID INC. 15 curies
01 IRIDIUM 192 a-1-loy-sc aled-i

stainless stee capsule
Chromium-51 ?'etal Model-1-150-MiLLicuricstal

5 Millicuries
Iron-59 Metal -

Cobalt-60 Meta-1
- 15-Mi-LLicuriosi33

10 Millicuries
Cobalt-58 Metal -

f Mangancse-54 Meea1
- 5-Mi-LLicurdea(43

DESCRIBE USE OF LICENSED MATERI AL
E

Fabrication of medical therapy sources and distribution to specific,

tu

licesees.

possession as~1mpur'itirsd or'med as-a-result-of12) ~

Items (2through 6) :
irradiation of the metal capsule containing iridium seeds.831j - ? ,

8209230092 820805 'f- la
'*' PDR FOIA

e Onu Nac aia i o son COPPELL82-314 PDR -

5%% % 0F? g



s .rs ,
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9. STOR AGE OF SEALED SOURCES *;'

I CONTAINER AND/OR DEVH'E IN WHICH EACH SEALED NAME OF MANUF ACTURER MODE L NUMBER' *: 3
N SOURCE WILL BE STORED OR USED. T,', a r i

*\.f
*$. A. 8. . C. ;,..

-3 3

Source IIolders RAD / IRID INC E R/I P-lP-2, 'h'N '

!-

(2) P-3and P-4 i

''
(3) )

(4) -

|

10. RADIATION DETECTION INSTRUMENTS ,

TYPE M ANU F ACTU R E R'S MODEL NUMBER RADIATION SENSITIVITY

k OF NAME NUMBER AVAILABLE DETECTED RANGE
N INSTRUMENT (alpha, beta, (mittiroentgens/ hour

.

gamma, neutron) r counts / minute)
N 2. .

A B C D E F

*

11)
_

(2) SI E ATTACilEE S!!EET.

(3) .

(4)
'

11. CAllBRATION OF INSTRUMENTS LISTED IN ITEM 10
Os. CAllBR ATED BY SERVICE COMPANY Ob. CAllBRATED BY APPLICANT

. _
NAME, ADDRESS, AND FREOUENCY A ttach a separate sheet describing method, frequency and standards

~ ~' -- used for calsbrating instruments.
.

- - - - - - - -

. :

12. PERSONNEL MONITORING DEVICES
TYPE SUPPLIER EXCHANGE FREQUENCY.

(Check and/or complete as appropriate.) (Service Company) gA B

O(1) FILM BADGE 3 MONTHLY
Eberline Company

0(12 THERMOLUMINESCIWCE Santa Fe, New Mexico O QUARTERLY
DOSIMETER (TL O) Wholebody&

O 13) OT H E R (Specify): ESO9- O OTHER (Specify):*

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and description (s).
D s. LABORATORY F ACILITIES, PLANT F ACILITIES, FUME HOODS (Include. filtration, if any), ETC.

_

D b. STOR AGE F ACILITIES.CONTAINE RS. SPECI AL SHIELDING (fixed and/or temporary), ETC.
'

O c. REMOTE HANDLING TOOLS OR EQUIPMENT, ETC.
O d. RESPIRATORY PROTECTIVE EQUIPMENT, ETC.

14. WASTE DISPOSAL
,a NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED
RAQ MTION SAFETY ORGANIZATION, 16305 GRATES ST.;_ LAUREL; MARYLAND 20810

b. IF COMMERCI AL WASTE DISPOSAL SERVICE IS NOT EMPLOYED. SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL
BE USED FOR DISPOSING OF R ADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. IF
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER.SO STATE.

.

FORM NHC 313 I 13 go)

I --
_ _ _ _ _ _ _ _ _ _ _ _ _ __

*
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INFORMATION REQUIRED FOR ITEMS 15,16 AND 17

Describe in detail the information required for items 15,16 and 17. Begin each item on a
separate page and key to the application as follows:

'e

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control measures, bioassay procedures (if needd), day to-day general safety instruction to be followed,'

4 etc. If the application is for seated source's also submit leak testing procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit.

,

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
' Items 6 and 7. Describe individual's formal training in the following areas where applicable, include

the name of person or institution providing the training, duration of training, when training was
received, etc.

e. Principles and practices of radiation protection.
.

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

c. Mathematics and calculations basic to the use and rryeasurement of
radioactivity.

d. Biological effects of radiation.

17. EXPERIENCE. Attach a resume for each individual named in items 6 and 7. Describe individual's
work experience with radiation, including where experience was obtained. Work experience or on-
the-job training should be commensurate with the proposed use. Include list of radioisotopes and
maximum activity of each used. ,%

~

yQ RECEIVEO gy g_pyg
-

;~

I.p :h. cant J

2'n"|d...............iay?.Qojp:A %!%q g; q"'' % ?& r ,.
IX.c a nse.. 1.y / 18. CERilFICATE' F

C3LC Cl.ttc)t P&. .h. . item must be compiered by applicanl) N . &,F * * *
' * * ' . .'.WSA4) (Q..

.

Thi< Y lt yq .

Meaca uf. ,
~

"-

s9a ...... -

Action CompI* * . . . . . . . . .
| --_

-

The applicant and any official enecuting this certificate on behalf of the applicant named in item 2,
certify that this application is prepared in conformity with Title 10, Code of l~ederal Regulations.
Part 30, and that all information contained herein, including any supplements artached hereto, is true
and correct to the best of our knowledge and belief.

Holl33g 3gyy gg;*..,
. NGIn:n:103

WARNINrt.-18 U.S.C. Section 1001 A bude"2S! V48; 62 Stat.749; makes it a criminat offensa to rnake a willfully falso statement or
espresentation to any department or agency of the United States as to any matter within its jurisdiction.

/ y "r.,, J - n s
c. LICENSE FEE REQUIRED Z N/ ,6,;; b. CERT FY1 (6 FF f C'l"

<pnature)n

(ses section 170.31,10 CFR 170) | j '| ,
c. 'NAME IType or print)

03A332?ts Dr. David G.Mahan

(t) llCENSE FEE CATEGORY: 3B'
'

'" ' ' '' '' '

President

(2) LICENSE FEE ENCLOSED: $150.00
FORM NRC-313 1 13 80)
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ITEMl8.

DESCRIPTION OF RAD / IRID SOURCE, TYPE-1 -

i

PLEASE SEE T!!E ATTACIIED SIIEET WITII TITLE " RAD /[ RID SOURCE
TYPE-I" and gig "1", for construction, proto type tests and
quality controls.

,,

Iridium-192 Seeds in nylon ribbons for interstitial implants
are illustrated in fig.2.
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. . Qpg/wp s**hMPL } ' .
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.

o

,'. A.,.
_I den t i f i ca t ion :

-
.

Rad / Irid - 1
.

B. Proposed Use:
.

-

For
removable in te rs t i.t ia l i mp'l a n t .

*
-

C '. . Radioisotope:,

~" ~ Iridium 192.in
p l a t in um a lloy" wi re of aform of a 30% f ridiun -

,

in 70% i
. diamet'er up 0.075 mm

'

(0.0' 3 inthe
, O.

' Curies total.- to. l .0 ne pe r wi re, 0
'

1 2 to 4
Constructlon: ',

-

'

~ Active material in 2The inner stainless s.t a i n l e s s
~

'
,

steel
diameter o f 0.225 mms teel capsules capsules.T' *

has
(0.0003 inches) an insi.

I capsule has an
outside dianeter(0.020 Outer.

shearinginches), capsules ^are of G.50 mn

Prot ,

cold 'wel ded' byforces. -

.

E. ~ otype Tests:

Thes.c sources have been in use
,

.
~ .,

and no fo r 2 2 y e. . . .'. , . - problens have ' . .

clinica,1 p rac ti ce. been encountered
a rs *

.

- . m : . .. .~;; in ./
. C o r ros i on :~.' ' q( w ',..

.'|' ! Sources have
* .;-

'

f

and warm. isotonic saline solutionsbeen exposed to water and
-

. . ,., . .: ...r. L. r,,ed. " .
. ;,s.- ...,

,ityfy. .<w.
, p . V. p,w.pl.(.y

~ W to' cold.sodium Chloride by weight) . (c.025% ..
. * . , . i;[:.h:..> ,.7.Q- . .W''.;.,c q;;;-f!. 'de t e i~.i o ra t i oui .6 non ths .wI thout any. signs of corrosIfor periods^

. ,

up. t o'.
| ' ' |. '.:f'; *

..Q. .%c@7
. . n n.

- on'or,. . .

.eM.fj'",'.'.. Q,. ' P.r'o l o n ge d " c Q o"s u r '
. *

.
',

*

. J
. ". .

'* .

e
* . . ' . . .

.-
~ ~ ~ .

(an ~t i s e.,ic..,..k:[h.kde.Nb signs optic solution)to concen t ra ted "zephe rin" * -
. * - **..

up

EjI .
to 6 mon ths shows no. ,

. .

. f corrosion or.:,.:;,. gn ..'

', . 3 5 ; Y O FR O[;. g* . Sources' are.
de t e ri o ra t i on .,

..

) :,a ..

,',

: .> ' . . autoclaved at
. cf./.$. j$$|.[M. Q7.. p sp'e r iods wi thou t

'

i and temperatures pressure
.350 .C.up to-

up to 250 F '

r;3/dj}A# OPOfi. '

N any adverse a'f fects noticed.
.

for ,0 minute
~Q ua l i ty ' Con (t ro l s': A rc. p rov.

3..F.
i de d . ~-

7.f routinely th ro ug
the man u fac .W .m... .. d. t u re r . an d .us e o f the s ources . hou t

.*
, .

~ . '..,;.-){|;.2 .c' P. s t e e lt -

- CJ ' tubing f' rom which The'' stainless
are certifled by the manufacturerthe capsules

^~

?.? [ ' .

'

are madef
Tube Company) to be / "ne rio r

-

?#.f'
.'

hyperdemi'c needle tubing with chetype. 304 s tain i u t 's tee l
-'. '.

.

!.

. . , ' ;-; .' $..'7'

'sition and mechanicalT.
, . "x$- notorized. .The properties . ;-;1 compo-

tes te'd an d7 tries) of the wiremanufacturer (Engelhard-

a.+ I n dus -alloy of 302 usedtridion and certify it to be an*

seed fabrication 700 pl a t in um.representative During' , individually
inspected with a nic'roscopenunbers a reensure the cold weld when ,

toplete, all seeds are fabrication'

is c. o r. -
' *

ur. i f.o r m i t y , bent indiv!'ually inspected fo r j
damaged seedsor

Af ter seeds are
neasured with a irradiated are di s ca rded.they are
ficpresentative s tandard of knoun compn arively

are then activity.
con:anination. s m e .7 r tested fo r p ass i::l c

;.. . . . . . _. . . . . . . *. .-..,.. ... ... ... . , . . . . ,

t :

| -

!
__ _ ._. ..
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ITE!! #10
,

~

* .
.

.

TYPE MANUFACTURER 'MODEL NO. RADIATION SENSITIVITY RANGE
G.M. COUNTER EBERLINE E-120 2 BETA, GAMMA 0.1-50mr/hv -

SURVEY METER VICTOREEN 491 'l BETA, GAMMA 0.1-50mr/hv
SURVEY METER VICTOREEN 493 1 BETA, GAMMA 0.1-50mr/hv
SURVEY METER VICTOREEN 440 1 BETA, GAMMA 0.1- .[nr/hvv,

fee
-SURVEY METER DOSIf1ETER 3032 l '- ALPHA, BETA 0-5r/hv

.
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ITEM #11-B

.

%
.

Img Radium Standard Source is used for calib-tson of
survey instruments. The calibration will be performed .

-

at two pointe on each scale and are about 1/3 and2/3-
of full acale. Instruments are considered properly

~

calbrated if the instrument readins are with in 10%
of the calculated values. The frequency is quarterly.
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Lead containers are designated as follows: *~
|

!

R/1 p-1 Maximum capacity 30 ribbons, 12 seeds each. I

i

R/1 p-2 Maximum capacity 16 ribbons, 12 seeds each.
R/1 p-3 Maximum capacity 14 ribbons, 12 seeds each. ;

'

R/1 p-4 Maximum capacity 18 ribbons, 12 seeds each.
!.

.

Each of these containers are packed in a 12"X 12"X 12 container for shipping# ~

Maximum readings for these containers when packed are as follows: I.
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D. Sili pp t rlG OF ACTI VE DEEDS:
,

-
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-

..

(continued) .

.

.
. . , . . . .

4. Af fix class $11 Radioactive ~ 1abel, stating con tents , n u mb e r o'f > " . .,,,

mill!-curie and transport index.
. . .,. 3

-
.

5. Include before' packing, a wipe cert i fi cate fo r the seeds, bill of '.~

lading, return address l abel , I r,l dl um 192 decay sheet, and

6. Tape shi P in certificate '
~

192.
~

instructions
to customers for safe handling.of Iridlum ;.3

~

id . , .to box. ~

. . -

7. Check box for radiation levels. Hark diamond tag accordingly.4 % .

.'
8 Remove box to safe.

., . . . . . . ,

9. Call shipping agent fo r p4ck .up. ?j ;..;, .L ., ,
. .

.

10 Put shipping roccipt in mall box. . . ., , J ,,

11. Enter the sh i pp i n g pa rt i cul'a rs V12-no of seeds, surface r e a d i n g '.'4* .a
of box, address sent, in _the ledger at shipping desk, and sign i t' wi th. .Q

.
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RAD R D Incornatee.
.

Iridium 192 Seeds in Nylon Ribbons
; ,

2212 GEORGIA AVENUE. N.W.
WASHINGTON, D. C. 20001

.
-

-

Telephone (202) 387-2655 * ''

DR. DAVID G. MAHAN. hesident

K.ll5HNAN SUTHANTHIRAN
'

SCOTT FONTAINE. JR..

vise rmidur, cuaomu suvic. Vice %idar. Mdactico,
,

SEPTEFBER 22, 1975..

RADI ATION SAFETY PROCEDURES TO BE FOLLOWED WHILE ENTERING AND
LEAVING THE RADI ATION RESEARCH LABORATORY.- '

-

1. SURVEY THE PREMISES AND ENTER THE READINGS ( GEI GER COUNTER
READI N GS) IN THE BOOK.

' ~

2. SHOULD YOU FIND UNUSUAL READING IN- ANY PLACE CHECK THE
AREA YOURSELF FOR THE POSSIBILITY OF ACTIVE SEED OR RADIO-
ACTIVE WASTE; IF NOT, INFORM THE' RADIATION SAFETY OFFICER
IMFEDIATELY. .

* 3.) AT THE-END OF EACH DAY THE. PREMISES SHOULD' BE SURVEYED AND THE
'

, GEI GER COUNTER READINGS SHOULD BE ENTERED; ANY UNUSUAL . READINGS.

SHOULD BE INFORFED TO THE RADI ATION SAFETY OFFICER ON TtiE
FOLLOWING DAY. '. . .

'

i' .
'

4. CHECK YOURSELF { ALL OVER YOUR BODY) WITH THE, GEI GER COUNTER
AND MAKE SURE YOU ARE CLEAN.,

.

.

.

i

!

'" |

|

_
Accounting:: 8421 Dunber Avenue Landaver MD 20725

*

. _ . - - .
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hidium 192 Seeds in ?!ylon Ribbons
*

2212 GEORGIA AVENUE, N. W. 4
.

WASHINGTON ,D. C. 20001
-

.
.

Tc!: phone (202) 337-2655' . ,,

s.
-

DR. BAY |D G. MAHAN. hesident

SCOTT FONTAINE. JR.KPJ5HNAN SUTHANTHIRAN *
- .

Vice Pmident. Cuztamer su,i:e Vice hesident, haduction
.- -

,,

.

SEPTE FBER 22, 1975. ,'.

.
, . , _ . .

_ PROCEDURE FOR LO_ADI N G ACTIVE RI BBONS'.,
.

-
-

.

. .

'

1 CHECK THE ENTIRE LOADING AREA' AND THE LOADING TABLE WITH A
, GEI GER COUNTER - -

~

2. THEP.E SHOULD NOT BE FORE THAN UNE BATCH OF SEEDS O'N THE LOADING
TABLE AT ANY TI ME OF LO,ADIN G..

. .
.

3. PLACE THE SEEDS IN THE HOPPER AND CHECK THE TABLE AGAIN WITH A
' ~ .' GEI GER COUNTER.

,

.

4. . AFTER FI XING THE NYLON TUBE TO THE HOPPER, CHECK TO SEE THAT THE
/PUSHWIRE,EdES THROU GH IT EASILY; DISCARD ANY P,I BBON THAT DOES

NOT !!EET-THIS REQUIREMENT.
- : ,- _

5. LOAD THE SEEDS ACCURATELY SO THAT EACH SEED IS PLACED'l'CP.
CENTEP. TO CENTER. .,

.

6. DISCARD ANY RIBBONS T. HAT DOES NOT OFFER NOFINAL RESISTANCE FOR
LOADIN. G. .,

7 .' - IF TORE THAN ONE P.IBBON DOES NOT i>EET THIS REQUIREP.ENT, CHECK
THE RIBBON EXTRUDING INSTRUtENT AND POSSIBLY USE A SMALLER SIZE'

( LAR GER. CA GE) TUBE' FOR EXTRUSION.

8. DO NOT ANSWER THE TELEPHONE AND DO NOT ENTER 'IM ANY CONVERSATION
WHILE LOADING.

!

9. AFTER LOADING THE ACTIVE SEEDS, TRANSFER ALL~THE SEEDS FROM THE
HOPPEP. TO THE LEAD CONTAINER.

1 11 . CHECK THE LOADING TABE.E AND YOURSELF WITH A GEI GER COUNTER SO
AS TO MAKE SURE THAT YOU WERE CLEAN.

-

-
.

.

Accounfin.y: E421 Dunbar Avenus 1.ac.d.wer MD 20725
,

. .- .. .
. .

, , . ,
.
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fridium 192Sceds in Hylon Ribbons
.

2212 GEORGIA AVENU5, N.W.
'

WASHINGTON D.C.20001
''

Telephone (202)387-2655 - ''.
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PROCEDURE FOR FAKING NYLON RIBBONS FOR LOADING ACTIVE SEEDS
_

l.
CUT THE NYLON' T'UBES (SMALL ' SIZE TUDE) INTO TWO FEET LEN GTHS.

2.
START EXTRUDING THE NYLON TUBES AT LEAST FIVE
INSTRUf'ENT HAS BEEN ON. FINUTES AFTER THE

3. USE 27/26/25-
G TUBING' ND EXTRUDE THEM SLOWLY BUT STEADILY

'

AFTER EXTRdDING THE NYLON RIBBONS, 'CU.T THE TIPS 'SO THAT EACH
11- --

FOUR FEET LON G FROM THE BOTTOM OF THE KNOB.
IS

5. f' NEVER EXTRUDE F. ORE THAfD TWO SETS OF NYLON RIBBONS AT ANY ONE TIFE.-
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PROCEDURE FOR FAKING NYLON RIBBONS FOR LOADING DUMFY SEEDS
. .

1.
CUT THE NYLON TUBES (SMALL SIZE TUBE) INTO _15 INCH LENGTHS-

.

2
START EXTRUDING THE NYLON TUBE ONLY AFTER THEINSTRUMENT HASBEEN ON AT LEAST FOR FIVE MINUTES.,

3. USE
. 27/26 G TUBING AND EXTP.UDE THEM SLOWLY BUT STEADILY '

f. AFTER EXTRUDING THE NYLON RIBBONS,t
CUT THEM SO THAT EACH IS

TWO AND A HALF FEET l'.ONG FROM THE BOTTOM OF THE V, NOB.
5. NEVEP,

EXTRUDE MORE THAN 1% P,IBBONS AT ANY ONE TITE.
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