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1. APPLICATION FOR:

(Check and/for complete as appropriste)

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
INDUSTRIAL

8. NEW LICENSE

v

-
.

See attached instructions for details.

Completed applications are filed in duplicate with the Division of Fuel Cycle and Malen';l Salery,
Office of Nuclear Material Safety, and Saleguards, U.S. Nuclear Regulatory Commission,

\ Washington, DC 20555 or applications may be filed in person at the Commission’s office at

1717 M Sweet, NW, Washington, D. C. or 7915 Eastern Avenue, Silver Spring, Maryland.

b. AMENDMENT TO:
[ LICENSE NUMBER

c. RENEWAL OF:

B

————————————

e ——

e s ————

e~ Yi043°61"

2. APPL lC-AI-UI'S &;“E ]I;l;;uo}l, l;lm .peuon, etc.)

RAD/TRID INC.

TELEPHONE NUMBER AREA CODE — NUMBER EXTENSION
(202) 387-2655
4. APPLICANT'S MAILING ADDRESS [Include Zip Codel
(Address to which NRC correspondence, notices, bulleting, etc.,
shouid be semt] 600 U STREET,N.W.
vWASHINGTON, D.C. 20001

R ——— —— e e—————————
15 STREET ADDRESS WHERE LICENSED MATERIAL WiLL BE USE

3 NAME AND TITLE OF PERSON TO BE CONTACTED
REGARDING TH S APPLICATI M
rDR. David Ma an-qyres:.dent

(HO5 A NI AR

CODE - NUMBER EXTENSION

|

(Include Zip Code)

SAME AS IN ITEM4

_(IF MORE SPACE 1S NEEDED FOR ANY ITE

6. INDIVIDUAL(S) WHO WILL USE OR DIRECTLY SUPE

_YSN Items 16 and 17 for required training and experience of each

- FULL NAME :
, DR, David G.Mahan
~~J7RAO NIBHANUPUDY —
, KRISHNAN SUTHANTHIRAN

RAJKUMAR KRISHNAN
S.K. GHOSH

7. RADIATION PROTECTION OF HéEﬂ

J. RAO NIBHANUPUDY

c.

M, USE ADDITIONAL PROPERLY KEYED PAGES.)

RVISE THE USE OF LICENSED MATERIAL
individual named below)
e azaes

| RADIATION SAFEY OFFICER— ———

— ——————————————————

 TITLE ]

PRESIBDENT

B

VICE-PRESIDENT
| PRODUCTION MANAGER
RADIATION SAFEY AND QUA
TECHNICIAN, —————

Attach a resume of person’s training and experience as outhned in ltems
16 ana 17 and describe his responsibilities under Item 15.

e —————

LITY CONTROL

E———

|

b ———— -

N e _ ‘___’:-87._u‘ci:é_Ns;DMNm}AL
L FLEMENT CHEMICAL NAME OF MANUFACTURER TMAXIMUM NUMBER OF |
' AND AND/OR AND MILLICURIES AND/OR SEALED
N MASS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI- 3
£ (1f Sealed Source) VITY PER SOURCE WHICH WiLL |
i BE POSSESSED AT ANY ONE TIME
NO. i A , 8 r L~ D
M |IRIDIUM 192 Tridium-Platinim RAD/IRID INC. 15 curies
alloy sealed in _— r
2 stainless steel capsule
Chromivm=51 ——Metal- - Model -1 1150 Millicuries
@ |Iron=59 Metal - 5 Millicuries
tCobalt=-60 Metal - - 115 Millicurioes ——
4 |Cobalt-58 Metal - 10 Millicuries
Manganese—54 Hetal ey - 1 5 Millicuries —
DESCRIBE USE OF LICENSED MATERIAL
£
d distributio. to specific

Fabrication of medical therapy S
Tlicesees. ol

in

2)

sion as
apsule

Items (2throughé) posses
irradiation of the metal ¢
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9. STORAGE OF SEALED SOURCES

'.' CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMBER
: SOURCE WILL BE STORED OR USED.
NO. A - » P S . &
"1 source Holders -~ | rRaD/1RID INC., rR/1 P-1P-2,
(@) p-3and P-4
= - e e
3
1 - : . S o
10. RADIATION DETECTION INSTRUMENTS -
TTYvPE | | MANUFACTURER'S|  MODEL NUMBER RADIATION SENSITIVITY
1 OF NAME NUMBER AVAILABLE DETECTED RANGE
N INSTHUMENT . falpha, beta, (rmulliroentgens/hour
N'o : gamma, neutron) or counts/minute)
) A 8 € 1 ° | o SUUITINS N Sesiiee
m
- SHE ATTACHED SHEET. o]
(3)
(4)
T 11 CALIBRATION OF INSTRUMENTS LISTED INITEM10 ]
(Ja CALIBRAYED BY SERVICE COMPANY (Jb. CALIBRATED BY AFPLICANT
NAME ADORESS. AND FREQUENCY Attach a separate sheet describing method, frequency and standards
' ' used for calibrating instruments,
12, PERSONNEL MONITORING DEVICES
e TIYPE TP SUPPLIER A
lCheck and/or com:/eu as appropriate.) {Service Company) EXCHANG: FREQUENCY
B e e — : T RN 8 S CIT- JIEI i B SR
1) FILM BADGE X MONTHLY
Eberline Company
B (2) THE RMOLUMINESCEWCE Santa Fe, New Mexico [J QUARTERLY
(J1(3) OTHER (Specity) ____x:i_ngw-__‘_'__ [J OTHER (Specify):

i 13 FACILITIES AND EOUIPMENT (Check wue apptopnaxe and attach annotated skelch(es) and descruphon(s)
x] a LABORATORY FACILITIES, PLANT FACILITIES, FUME HOODS [(Includetiltration, if any), ETC.

"D b STORAGE FACILITIES, CONTAINERS, SPECIAL SHIELDING (fixed and/or temporary), ETC.

[0 ¢ REMOTE HANDLING TOOLS OR EQUIPMENT, ETC
D Q RFSPlRAYORY PRO‘IECTIVE EOUIPMENT ETC

—_— - - ————— e ————d

14, WASTE DISPOSAL

i —————————— A —— ————— —e S ——

c NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

RADIATION SAFETY ORGANIZATION, 16305 GRATES ST., LAUREL, MARYLAND 20810 |
b IF COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL
BE USED FOR DISPOSING OF RADIOACTIVE 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.
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FORM NAC 313 0 (3 80)

L 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 1o the application as follows: y
Fr
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 needed), day-to-day general safety instruction to be followed,
etc. If the application is for sealed 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 measurement 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.
Apg;lican:..ls.g. ..... , ‘ ‘ '
Cigck Ho.. . ‘ PR A p
Amount/Feo Pavozory p ]50 +
BBkl lé""“?b Prix 18. CERTIFICATE HEW A
J Caie """’h;;_i? 5 5 'ﬂﬂ?ﬁ' item must be completed by OPDI:anU gy
[ EEDMCTITL B Y A8 ) 0. TP . ey -
“ /1\ ,‘}enW : Orig. To.
Action Compy, .
"o e e,
——
The applicant and any official executing this certificate on behalf of the applicant named in Item 2,
certify that this application is prepsred in conformity with Title 10, Code of Federal Regulations,
Part 30, and that all infotmation contained herein, including any supplements attached hereto, is true
and correct to the best of our knowledge and belief,
’lOIlJ}, ‘]lw SS
g oI D)
WARNING <18 US C., Section 1001 Act c‘ﬂ June 25, TP48, 62 Stat, 749 makes it a criminal offense to make a willfully false statement or
represantation te any department or agency of the United States as to any matter within its jurisdiction,
A L SR Y g R T e e S
8. LICENSE FEE RCQUIRED §-6-4u w TJ, O b. csn an ;ch STonature)
{See Section 17031, 10 CFR 170) %
c. NAME /Type or print)
C?Hhm Dr. Dav1d G, Hahan
U o iITLE T ke fiw we o
(1 LICENSE FEE CATEGORY: 3B President
A T I DAt . = B
(2) LICENSE FEE ENCLOSED: 3150 00 4/20/81



ITEM#SB

DESCRIPTION OF RAD/IRID SOURCE, TYPE-1

PLEASE SEE THE ATTACHED SHEET WITH TITLE "RAD/IRID SOURCE
TYPE-I" and Hig "1", for construction, proto type tests and
quality controls,

Tridium=-192 Seeds in nylon ribbons for interstitial implants
are illustrated in fig.2,
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RAD/TR b sooRce- THPE], |

A, ldentificatlon: Rad/lrid -}

-—.\’—"\&___ )
B, gfgggigd_QSQ: For removable interst[tial implant.
. Bgdjpisotope: Iridium 192 in form of a 30z Iridiun - 70>

platinug alloy wire of , 0.075 mm (n.203 Ththe
in dianeter UP 10.1.0 nc pe, wire, 2 to &
Curies total, .

D. gonstrugtfon: Active Material jn 2 Stainless Stee| Capsules.
v The inner Sstainless Stee] Capsuleg has an insi.
diameter of 0.225 pn (9.0003 inches) | Buter

0.020 inches) Capsules are cold weldayg by

£, Prototype Tests: These Sources have been jpn use for 22 Years
T et and no problens have baen edcountered jq
cllnical Practice,

Corrosion: w, Sources have been exposad to wvater and to colg

— e o

ST e n A Prolongcd €Xposure to Concentrated "zephekin?i
(antlseptic solution) YP 1o & nmonths shows neo
signs of €Corrosion or deterioration._

. l X R Puis pPsi and temperatures UP to 250 F fo, 30 minute
- _lf;,wfz‘ periods without any adverse affects hoticed.

¥ g . S— o

are certified by the Manufacturer ‘“‘verior
- Tube Company) to be type 304 stain. steel
Yyrerdenic needle tubing with che +1 compo-~

individually inspected viith a nicroscope to
€ensure the cold veld vhen fabricaticn is corm-
plete, al} 5e2ds5 are Fndivffua!iy inspocsiayg for
uszormi:y. bent o danaqged sceds 5re discarded.
After seeds afe irradiated they are :nnpnr::ivc!y
nNeasured wity @ standard of “nouw:n FClivigs,
Rnoresenintivc a7 then smear tested for DIssitle
c"m:o.nirm:ion. Tae

.
-



Outer Stainl.es;'s Steel

lnner Stainlass Steel Capsule, .
. v’;OZ Iridium-70% Pt. Wire.
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Tumor

FD?U iV i@;’?. Sk DS IN NYLON RHBBONS

f@r Emea'sﬁ?mi Implants

J’,\”ANV‘”ON _ ' AFTERLOADING _Gold Buttons
' ‘Iridium S
' TN\, Active seeds

RN N cS | | ~. 1

-' ﬁ;'lor'\ tube

> Nylon ribbons
with active .
seeds.

Fig.a4 Description of !ridium Implant

RAD/IRID, Incorcorated
boo,v-5T, 2212-Georgia—Aves, NW,

Washington, D.C. 20001
(202)337 2655
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ITEM 210

— s — e — e el

TYPE MANUFACT™URER MODEL NO, RADIATION  SENSITIVITY RANGE

G.M.COUNTER EBERLINE E-120 BETA, GAMMA 0.1-50mr/hv

SURVEY METER VICTOREEN 491 BETA, GAMMA 0.1-50mr/hv

SURVEY METER VICTOREEN 493 BETA, GAMMA 0.1-50mr/hv

SURVEY METER VICTOREEN 440 BETA, GAMMA 0. 1-3; 'I?nr/hv
(o
SURVEY METER DOSTMETER 3032 ALPHA, BETA 0-5r/hv

CORP, GAMMA,

)



ITEM #11-B

lmg Radium Standard Source is used for calib..: n of

survey instruments, The calibration will be performed
at two pointe on each scale and are about 1/3 and2/3
of full ecale. 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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ITEMIZ-B ;
13-8.

Lead containers are designated as follows:

R/1 p-1 Maximum capacity 30 ribbons, 12 seeds each.
R/1 p-2 Maximum capacity 16 ribbons, 12 seeds each,
R/1 p-3 Maximum capacity 14 ribbons, 12 seeds each,
R/l p-4 Maximum capacity 18 ribbons, 12 seeds each,

Fach of these containers are packed in a lZ“X lZ"X lZ”corxtain

er for shipping.
Maximum readings for the

se containers when packed are as follows:

SovReE  ConTAIneR'S RADIATION PRLFILE .

X1 MU 'szmma»_ . MoDEL N
MAxI MM [ [

Berwvery. | RAP Rfipa | R/ P-3 R/ P |
—TJoP | _QOomriv] 3o appmw. S0 "R~ | Lo W)

T — b

, o
~BorTeM | hovaps|  to MWL 35 milhw | 5o nRJ

— ———

- SIDE L q6rwl  SomRiiv] 45 onppe | o™k

e MO s ety e S e it

' SHIPPING _GurhingR'S RaniaTion PRoFne.

AxMVM '—RZF{DWG—. MoDE L No:
TH MAXxIMUn PR B ]

vy [ R P ] Ry pa | Ry na] R, P

D .

e

o TOP | Lombiw| 8 2 0mRIMm | 20mR /MW

e T S .

—DBoTaoM | ST el &5 wppw| s Rl | 2.5R |
—ee2ARE 20 mRM| fo W] 1o rrp| 15 ™R/ b




TOP STAINLESS -
STEEL PLUG

STAINLESS STEEL

CONTAINER
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IRIDIUM 192 SFEDS

\ / IN NYLON RIBBONS

POTTOM LEAD PLUG.

SCALE 1:1
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D. _SHIPPING OF ACTIVE DEEDS: :
lcontinued)

L, Affix Class qQlRadioactive label, stat]ng contents, ﬁumber offﬁxA"

ml11l-curie and transport Index, _ k. 1
S Include before packling, a wipe certiflcate for the seeds, blll of .

lading, return address label, Iridium 192 decay sheet, ‘and Instructions
to c. tomers for safe handling of Iridium 192, g

6. Tape shipping certificate to box. kR
7. Check box for radlation levels. Mark dlamond tag accordingly.
8. Remove box to safe.

9. Call shipplng agent for padck-up. - N
10, Put shlpping receipt in mall box. A
1. Enter the shlpping particulars ‘12-no of seeds, surface reading -

of box, address sent, In the ledger at shlpping desk, and slgn 1t with
date, : N T v



a RAD / IRID -!ﬁn_corporated |

Iridium 192 Seeds in Nylon Ribbons

2212 GEORGIA AVENUE, N. W,
WASHINGTON, D. C. 20001 .
Telephone (202) 387 2655 & - _ : ve

DR. DAYID G. MAHAN, President

KRUSHNAN SUTHANTHIRAN ; . SCOIT FONTAINE JR.

Vice President, Customer Service Vice Prasiden), Preduction

SEPTEMBER 22, 1975,

RADIATION SAFETY PROCEDURES TO BE FOLLOWED WHILE ENTEPING AND
LEAVING THE RADIATION RESEARCH LABORATORY. -

1. SURVEY THE PREMISES AND EMTER THE READIMGS ( CETIGEP COUNTER
READINGS) IN THE BOOK,

2. SHOULD YOU FIND UMUSUAL READING IN ANY PLACE CHECK THE
APEA YOURSELF FOR THE POSSIBILITY OF ACTIVE SEED OR RADIO-
ACTIVE WASTE; IF NOT, INFORM THE RADIATIOM SAFETY OFFICER
IMMEDIATELY,

3. ¥AT THE END OF EACH DAY THE PREMISES SHOULD BE SURVEYED AND THE
CEIGER COUNTER READINGS SHOULD BE ENTERED; ANY UNUSUAL READIMGCS
SHOULD BE INFORMED TO THE RADIATION SAFETY OFFICER ON THE
FOLLOWING DAY, ! '

4. CHECK YOURSELF ( ALL OVER YOUR BODY) WITH THE GEIGER COUNTER
AND MAKE SURE YOU ARE CLEAN.

Accounting:: 8421 Dunbar Avenue londaver MD 20726




I il At . T— . W . v

/A\D / IRID lncorﬂorated

lridivm 192 Seads in hylon Ribbons
2212 GEORGIA AVENUE, N.'W. $
WASHINGTON, D. C. 20001

Telzphone (202) 387-2655  « : -
; :

DR. DAYID G. MAHAN, President

KRISHNAN SUTHANTHIRAN - . SCOTT FONTAINE, JR.
Vice President, Froduction

Vico President, Customar Service

SEPTEIMBER 22, 1975.

PROCEDURE FOR LOADIMG ACTIVE RIBBONS.

CHECK THE ENTIRE LOADING AREA AND THE LOADING TABLE WITH A
_GEIGER COUNTER

-t
.

2.  THERE SHOULD NOT BE MORE THAN ONE BATCH OF SEEDS ON THE LOADING
TABLE AT ANY TIME OF LOADING,

3. PLACE THE SEEDS IN THE HOPPER AND CHECK THE TABLE ACAIN WITH A
CE1GER COUNTER, :

b, AFTER FIXIMG THE NYLOM TUBE TO THE HOPPER, CHECK TO SEE THAT THE
- PUS‘i\IIRE COES THROUCGH IT EASILY; DISCARD ANY RIBBON THAT DOES
NOT MEET THIS REQUIREMENT,

5. LOAD THE SEEDS ACCURATELY SO THAT EACH SEED IS PLACED I.CV..
CENTER TO CENTER. i

6. DISCARD ANY RIBBONS THAT DOES NOT OFFER MNOMINAL PESISTANCE FOR
LOADING.

- IF MORE THAM ONE RIBBON DOES NOT MEET THIS REQUIREMENT, CHECK
THE RIBBON EXTRUDIMNG INSTRUMENT AND POSSIBLY USE A SHALLER SI1ZE
CLARGER CAGE) TUSBE FOR EXTRUSIONM.

g. DO NOT ANSWER THE TELEPHOME AND DO NOT ENTER IM ANY COMVERSATION
WHILE LOADING.

9. AFTER LOADING THE ACTIVE SEEDS, TRAMSFER ALL THE SEEDS FROM THC
HOPPER TO THE LEAD COMTAINER,

14, CHECK THE LOADING TABEE AHD YOURSELF VWITH A CE1GER COUNTER SO
AS TO MAME SUPE THAT YOU WERE CLEAM. :

Nccounting: 8421 Dunbar Avenuz Lacdowver WD 20785




RAD / IR]D‘incorpor{a‘ted'

lridium 192 Seeds in N ylon Ribboas
2212 GEORGIA AVENUE, N. W.
WASHINGTON, D. C. 20001
Telephone (202) 387-2655 -

. DR. DAVIL G. MAHAN, President

SCOTT FONTAINE, JR.
Vice Presidan), Production

KRISHNAN SUTHANTHIRAN
Vice President, Customsr Sarvice

SEPTEMBER 22, 1975,

PROCEDURE FOR MAKING NYLON RIBBONS FOR LOADING ACTIVE SFEDS

CUT THE NYLON TUBES (SMALL SIZE TUBE) INTO TWO  FEET LENCTHS.

START EXTRUDING THE NYLON TUBES AT LEAST FIVE MIMUTES AFTER THE
INSTRUMENT HAS BEEN ON.

USE 27/26/25 G TUBING AMD EXTRUDE THEM SLOWLY BUT STEADILY

AFTER EXTRUDING THE NYLONM RIBBONS, CUT THE TIPS SO THAT EACH IS
FOUR FEET LONG FROM THE BOTTOM OF THE KNOB. v ,

5.‘?g§y§5 EXTRUDE MORE THAR TWO SETS OF NYLON RIBBONS AT ANY ONE TIME,

FPROCEDURE FOR MAKING NYLON RIBBONS FOR LOADIMG DUMMY SEEDS

1. CUT THE MYLON TUBES (SHALL SIZE TUBE) INTO 15 INCH LENGTHS

2. START EXTRUDING THE NYLON TUBE ONLY AFTER THE INSTRUMENT HAS
BEEN ON AT LEAST_FOR FIVE MINUTES,

3. USE 27726 G TUBING AND EXTRUDE THEM SLOWLY BUT STEADILY

k. AFTER EXTRUDING THE NYLON RIBEONS, CUT THEM SO THAT EACH 1S
TVWO AND A HALF FEET LONG FROM THE BOTTOM OF THE KNOB,

5. MEVER EXTRUDE MORE THAM 1§ RIBBONS AT ANY ONE TINME,

Accounting:: 8421 Dunbar Avenua Landaver MD 20735



