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FILE COR

June 4, 1985

. Blood Center of Central Iowa License No. 14-18765-01
ATTN: Charles W. Osier Control No.18941

Director
1050 Seventh Street

-Des Hofnes, IA 50314

$UBJECT: LICENSE RENEWAL APPLICATION

Gentlemen:

This is to acknowledge receipt of your application for renewal of the
material (s) license identified above. Your application is deemed timely filed,

- and accordingly, the ifcense will not expire until final action has been taken
by this office.

- Any correspondence regarding the renewal application should reference the
control number specified and your license number.

,

Sincerely,
1

MY h '

Material Licensing Section
Region III,

t

B512030648 851030.
h7!/)' REG 3 LIC30

14-18765-01 PDR-
p+ , - .p--
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NRC Form 3131 U.S. NUCLEAR REGULATORY COMMISSION 1. APPLICATION FOR:
11241) (Check and/or compiere as appropriate)

10 CFR 30

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
INDUSTRIAL e. NEW LICENSE

Soe stracnec onstructions for detarts. b. AMENOMENT TO
LICENSE NUMBERy

Corrpleten apolocat ons are filed on ducticate with the Dovrsion of Furt Cvete and Afaterial Safety. #14-18765-01
Office of Nuclear Ataterial Safety, and Safeguards. U.S. Nuclear Regulatory Commission,
nashington DC 20SSS or acolications may be filed in person at the Commission's office at '' "jg's*g"g' u ,g,
1717 H Street. NW. Washington, D. C. or 1915 Eastern Avenue. Siter Sonng. Afaryland.

2. APPLIC ANT'S NAME (Institution, I,rm, person, etc.) 3. NAME AND TITLE OF PERSON TO BE CONTACTED
REGARDING THIS APPLICATION

The Blood Center of Central Iowa Larry Weldy, Laboratory Director
TELEPHONE NUMSER: ARE A COOE - NUMBER EXTENSION TELEPHONE NUMBE R: ARE A CODE - NUMBER EXTENSION

(515) 288-0276 (515) 288-0276
4. APPLIC ANT'S MAILING ADOR ESS tinces.de leo Codel 5. STREET ADDRESS WHERE LICENSED MATERIAL k.lLL .,E USED

IAddress to wh*ch NRC correspondence, notoces. bulletons. etc., isnclude Zip Codel
should be sent.)

The Blood Center of Central Iowa The Blood Center of Central Iowa
1050 Seventh St., Des Moines, IA 50314 1050 Seventh St., Des Moines, IA 50314

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

(See otems 16 and 11 for reau> red training and emoerrence av rach indivdual named beoow1

FULL N AME I TITLE

Larry L. Weldy Laboratory Director

o. Dr. Clarence H. Denser, Jr., M.D. Medical Director
-_

C.

7. RADIAT1ON PROTECTlON OFF1CER | Attach a resume of person's training and emperoence as outt.ned on trems
| 16 and 17 and describe his responsobolotors under item 1$

Larry L. Weldy I
l

8. LICENSED MATERIAL
L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OF
i AND AND/OR AND MILLICURIES AND/OR SE ALED
N MASS NUM8E R PHYSICAL FORM MODEL NUM8ER SOURCES AND MAXIMUM ACTI.
E (t/ Sealed Source) VITY PER SOURCE WHICH WILL

BE POSSESSED AT ANY ONE TIME
NO. A 8 C D

(saninacel l 1000 L.U.K. + ll>%720 m riesi" Cesium 137 Solid Atomic Energy of Rad / min /ci
Canada Ltd. 0.833

(2)

(3)

(?)

DESCR18E USE OF LICENSED MATERIAL
E

To irradiate blood and blood components for transfusion to prevent GVH Diseaseto

<2)

CU iGaGZO 840914(3) NMS LIC30
14-18765-01 PDR

(4)

Nic PORM 313 I(12 sti .



s

,%. ,

( )- . .

we
'

9. STm A _ E LF SEALED SOURCES - -

I CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMBER
N SOURCE WILL BE STORED OR USED.
E

NO. A. 3. C.

"3 Gammacell 1000 (self-contained - lead) Atomic Energy of Canada,Ltd. Gammacell 1000

(2)

(3)

(4)

10. R ADIATION DETECTION INSTRUMENTS
TYPE M ANUF ACTUR E R'S MODEL NUMBER RADIATION SENSITIVITY

( OF NAME NUMBER AVAILABLE DETECTED RANGE
N INSTRUMENT falpha. beta. Imritsroentgensihour
E

n a, gamma. neutron) or counts /menute)
A B C D E F

Victoreen SurQey Victoreen #493 1 Gamma 0-500 mR/Hr(is
meter-nOdel #493

(2)

(3)

(4)

11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM lo
T a. cal!8 RATED BY SERVICE COMPANY Ch. CAllBR ATED BY APPLICANT

NAME. ADDRESS. AND FREQUENCY A ttach a separate sheer descrobong method. frequency and standards

Mr. Myron Goede , P h .D . , N ucle ar Med ici ne Dept "''# ' '''"""""''""'"*'""
Iowa Methodist Hospital,1200 Pleasant St.,
_-- Un_ 4 n n e , i_ n_ u s- - - R n 'tn. o_ __ Van _ lunne

- - - - ._ -

TYPE SUPPLIER EXCHANGE FREQUENCY(Chece and/or compiete as approperate.) (Service Company)
A 8 g

2(1) FILM BADGE R. S. Landauer, Jr. and Co. g MONTHLv
Glenwood Science Park

O(2) THE RVOLUMINESCENCE Glenwood, IL 60425 C QUARTERLY
OOSIMETER frLD)

O (3) OTH E R (Scec,fyl- C OTHE A / Son *, /

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketchles) and descriptionis).
3 a. LABOR ATOR Y FACILITIES, PLANT F ACILITIES, FUME HOOOS (include filtration. ,/ any). ETC.
O b. STOR ACE F ACILITIES. CONTAINERS. SPECI AL SHIE LOING If,ned end/or temporary). ETC.

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

14. WASTE DISPOSAL
a NAME OF COVYERCIAL WASTE OlSPOSAL SERVICE EMPLOYED

b IF COMMERCIAL WASTE DIS 'OSAL SERVICE IS NOT EMPLOYEO,SU8VIT A DETAILED DESCRIPTION OF YETHOOS VvHiCH MLL
BE USED FOR DISPOSING OF RADICACTIVE WASTES ANDESTiMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED IF
THE APPLICATION IS FOR SEALEO SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUF ACTuRE R 50 STATE
When use of the irradiator is discontinued, it will be returned to the
manufacturer.

NIC FORM 313 I(12 811

.
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INFORMATION REC 5.r.D FOR ITEMS 15,16 AND 17
I

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

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 (of neededl, day today 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 leek 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.

a. 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.

18. CERTIFICATE
I (The orem must be compiered by appIcent)

The applicent and any o!!ocial esecuring this orto icate on behalf of the oppIncant newed on Item 2r

cartofy that thus appercetron os prepared on conformory with Torre 10, Code of Federal Regulatoons.
Part 30, and that all onformstron contained herens, includong any supowments attached hereto, os true
and correct to the best of our knowardge and belief.

WARNING.-18 U.S.C., Section 1001: Act of June 25,1944: 62 Stat. 749: mehes it a crimenal offense to make a willfully f also statement or
representatson to any department or seeney of the United States as to any metter within its jurisdiction.

a. LICENSE FEE REQ'JIRED b. CERTIFYING OFFICI AL (5,gnatur
(See Sectron 170.31,10 CFR 170)

(We submitted our Heense fee with c. Nw. trype or or,nti
our previous application) Charles W. Osier

d. TITLE
it) LICEN% FEE CATEGORY:

|
Director-

**
! 12) LICENSE FEE ENCLOSED: S f" f 9 10 /l
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SURVEY METER CALIBRATION

Instrument:

Manufacturer Yi e_fa r e.e-'

Model No. 99J ,

Serial No. 209/
Battery Check: Lo w r b e- J M f--j

Zero Check: ON

Calibration Data:

Exposure Instrument Exposure Instrument
Rate Reading Rate Reading

Scale (mR/hr) (mR/hr) (aR/hr) (mR/hr)

0- 50 30 1 30 /S~,9' /4. S~
0-C 37 3. 9 /,9 2.0
0 - 0.5 de 3 0, 3 O a /C 0, /fo

Check Source Reading: /*I * Ar

H p #- '"
Comments: f r o b t- C d d f- #b U ## *

ry ec A,e e.1 te b e-s

Calibrations Source (s):

Nuclide Activity Calibration Accuracy

b -11(, /0, / Y Z C%
g ( - 2,t 6, /d. 2 / ~. tfg

Calibrated b w/ [ N d Date A /9 //9
f '

. ._- . . - - . - _ . . -
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Item #13 Facilities and Equipnent

The laboratory is an Office of Biologics and American Association
of Blood Banks licensed blood drawing center currently operating under
a Nuclear Regulatory Commission general license. The irradiator will
be housed in an unused room with a lockable door. The room also houses
extra centrifuges and a refrigerator.

[:2::7 l__

|2 |

L1J Q
5"

LABORATORY

1. Irradiator
2. Tables
3. Extra Centrifuges
4. Refrigerator
5. Door to be locked

y .-m-.-. -m.,,. , , . ., , y,m.-.-.p g. m 9.r_,_,, m--_-w- - - , .- - --. e- .--,..,--.y,r.-
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Item #15 Radiation Protection Program

A. A detailed procedure for operating the irradiator will be
included in the procedere manual and will also be posted
by the irradiator.

B. Personnel will be required to wear film badges when using
the irradiator.

C. Radiation checks will be made daily with a survey meter
of the room in which the irradiator is located.

.D. When t .e irradiator is not in use, the door to the room .

in which it is located will be locked.

E. Leak testing will be done twice yearly by using the head of
the Radiology Departnent of Iowa Methodist Medical Center who
also does our survey meter calibration.

F. If at any time abnormal r adiation levels around the irradiator
are detected, the door is to be locked and the radiation safety
officer or/and the Medi:al Director are to be notified immediately
for proper assessnent and action.

<

O

>
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Item #16 & #17 -

NRC FORM 313M SL'PPLEMENT A U.S. NUOLEAR REGULATORY COMMISSION
an

TRAINING AND EXPERIENCE
AUTHORIZEO USER OR RADIATION SAFETY OFFICER

1. NAL'E OF AUTHCAIZED USER OR RADIATION SAFETY CFFICER 2 STATE O.4 TE RR' TORY IN
WHICH LICENSED TO

Dr. Clarence H. Denser, Jr., M.D. PR ACTICE ME DiCINE

lowa
3. CE RTIFICATION

SPECIALTY 80ARD CATEGORY | MONTH AND YE AR CERTIFIED
A 8 g C

Pathology (Clinical &
1953Anatomical)

i

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE / SUPE RVISED
FIELD OF TRAINING LOCATION AND D ATE (S) OF TRAINING LABORATORY LABORATORY

A B COURSES EXPERIENCE
(Hours) (H0urs)

C D
..

a. R ADI ATION PHYSICS AND Oak Ridge Institute of
INSTRUVENTATION Nuclear Studies 38

-

Oak Ridge Institute ofd. RaciaTioN PROTECTION
Nuclear Studies 9

c. MATHE4tATICS PERTAINING TO Oak Ridge Institute of
THE USE AND ME ASUREMENT
Or A AoioACTiviTy Nuclear Studies 22

Oak Ridge Institute of
c. Raci4 Tion sioLocY Nuclear Studies 10

e. R A0 LOPH ARMACEUTICAL Oak Ridge Institute of
CHE MISTR Y

~~

Nucleat Studies 33 33

s. EXPERIENCE w|TH R ADIATION. (Actualuse at Raduisotopes or Equivalent Experience)

ISOTOPE MAXIMUM AMOUNT WHERE MXPERIENCE WAS GAINED DUR ATION OF EXPERtSNCE TYPE OF USE

I31I 1 mc Private Practice 1959-1984 In vitro
125 of Clinical Thyroidg 3 Pathology Testing

.

NRC FORM 313M Supplement A
1941i Page 5
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C j It;m #16 & #17 g |.

NRC FORM 313M SUPPLEMENT B U. S. NUCLE'AR REEULATORY COMMIS$10N,

19416 .

1

PRECEPTOR STATEMENT
I
l

Sapotement B must be completed by the colocantphysiciads preceptor. It more than one preceptor as ruecessary to docs. ment
|entierience. obtain a separate statement from each.

1. APPLICANT PHYSICI AN'S N AME AND ADORESS KEY TO COLUMN C
PE RSONs.L P ARTICIP ATION SHOULD CONSIST OF:,gggy,yg

14upervised examination of patients to determine the su;tabihty f or

Dr. Clarence H. Denser, Jr. , .'t.D. prescribed dosage. ''' *adio, ireairneni end ,ecommendation eo,'*d'a''a'aa' d'*aaa

STRE ET ADORESS 24ollaboration 6n dose cahbration sno actual administrat'on of dose
* to the patient including calculation of the radiation dose,rplated

1073 5th Avenue measurements and pioiting ei dais.

CTv | sT ATE | ZIP CODE 3-Adequate period of training to enable phys,cian to manage radioactive
patients and follow patients through diagnos.s and/or course of

Des MOines Iowa 50314 treaiment.

2. CLINICAL TR AINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN
NUMBER OF

CASES INVOLVING COMMENTS
COTOPE CONDITIONS DI ACNOSED OR TRE ATED PE RSON AL Mdersonst enfonnerion or comments may

PAHTICIPATION be suwo rted on avohcare on separaar shoo ts i
A 8 C D

DI AGNOSIS OF THYROID FUNCTION }}
OE TE RMIN ATION OF BLOOD AND
8LOOD PLASM A VOLUME 3

8131 LIVE R FUNCTION STUDIES O
or

6125 F AT ARSORPTION STUDIES 4

KIONEY FUNCTION STUDIES Q

IN VITRO STUDIES 0
,

OTHER Q

I 125 DETECTION OF THROMBOSIS 0

l 131 T;tY R olO IM AGING Q
_

P 32 EYE TUMOR LOCAL 12 ATION Q
- _

S* 4 P ANCRE AJ IM AGING 0

Y t>169 CtSTE RNOGR APHY 0
BLOOO FLOW STUDIES AND

*' 0PULMON ARY FUNCTION STUDIES

OTHER Q

BR AIN (M AGI NG 0

CARDI AC iM A gin G 0

TH YROID iM AGING 0

S A LIV ARY GLAND IM AGING 0
,

Tc.99m O LOOO POOL IM AGING 0

PLACENTA LOC ALIZ ATiON I

UVE R AND SPLEEN IM AGING 0

LUN G iM AGING Q

SONE IM AGING 0

OTHER Q

NRC FORM 313M SUF7LEMENT 3
(941 Page 6
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PRECEPTOR STATEMENT (COnrinued)

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN (Cor:tinued)
NUMBER OF

CASES INVOLVING COMMENTS
ISOTOPE CONDITIONS DeAGNOSED OR TRE ATED PERSONAL thstse.at on fonnatim or connients nee >+ 5

PART|CIPATION subasatedon ekookeen on seneren shoea 1
A 8 C D

P-32 TREATMENT OF POLYC"/THEkiA VERA.
(SakNel LEUKEMIA. AND SONE METASTASES 0

INTRACAVITARY TREATMENT, 0

TRE ATMENT OF THYROID CARCINOMA 3
1131

TREATpeENT OF HYPERTHYROIDISM 4

Ao-190 INTRACAVITARY TRE ATMENT 0

Co40 INTE RSTITI AL TRE ATMENT 0
or

Cs137 INTR ACAVITARY TR EA TMENT Q
''

INTERSTITI AL TREATMENT 0
. ,,3

TELETHERAPY THE ATMENT
0

So90 TRE ATMENT OF EYE DISE ASE Q

RADIOPHARMACEUTICAL PREPARATION Q

c? GE NER ATOR Q

R,' ,' u'2
GFNERATOR 0

_ _ 99m REAGENT KITS 0Tc

G eer
51

Cr Blood determinations 4
59

Fe Blood determinations 4
60

Co 8-12 3

3. DATES AND TOTAL NUMBER OF HOURS RECElVED IN CLINICAL RADIOlSOTOPE TRAINING

112 hours - 1559

4. THE TRAINING AND EXPERIENCE INDICATED A80VE E PRECEPTOR'S SIGNATURE
CAS OSTAINED UNDER THE SUPERVISION OF:

, , ,
o NAus or suraavison @,,d.

Marshall Brucer, M.D.
16 NAME Or INSTIT('80N

1. PRECEP10R'$ NAME (Please tree orannt)
Oak Ridge Institute of Nuclear Studies

Dr. Clarence H. Denser, Jr., M.D.c. MAILING ADDMESS

c ci t y 8. DATE
Oak Ridge, Tennessee

5 MATER: ALS LICENSE NUM8EntS# February 21' 1984

NRC FORf 4 313M SUPPLEMENT 3i

(9411

. . ) )< ano ese.e.,
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{Item #16 & #17'

-

. .

FRECEP%R STATDIE!fr

d Oak Ridge Institute of Nuclear Studies
Medical Division

This is to certify that Dr. Clarence E. Denser, Jr. has
received 36 hours of didactic and laboratory training in the use cf *

radioactive materials for diagnostic and therapeutic procedures. This
is the first week of a three-week course. The subjects studied can

be outlined as follows:

Didactic and Imboratory
Course Hours

1. Principles and practices of radar Lecical 1
safety

2. Radioactivity measurements, standardisation 13
and monitoring techniques and instruments

3 Mathematics and calculations basic to the use 13
and measurement of radioactivity.

h. Biological effects of radiation 4

5 Actual use of radioisotopes in the types and 7
quantities for which application is being
made, or equivalent experience

Signed this 6th day of February 1959

h%'

k shall Brucer, L D.
Chaiman, the hedical Division-

y g y ?|1 h n r
Bill M. Nelson, M.D. /

, i,

Pathologist ;
*

/f# WITf 84
Raymonpl ~L. Bayes, . . -e'
Chemist

i
_ _ - . . - _ _ . _ _ . . - . - - . . _ . . . _ .
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Q Item #16 & #17 ;,

PRECEP'ICR STATDE!C
1* * Oak Rid 6e Institate of Nacicar Studies '

Medical Division

his is to certify that Dr. Clarence H. Denser, Jr. has i

received 35 hours of didactie and laboratory training in the use of radioactive
caterials for diagnostic and therapeutic procedures. 21s is the second
week of a three week ecurse. Se subject studied can be outlined as follows:

Didactic and laboratory
Course Hours

1. Principles and practices of radiological health 6
safety.

2. Radioactivity measurements, standardization and 12
monitoring techniques and instruments

3 Mathematics and calculations basic to the use and 3
measurement of radioactivity

k. Biological effects of radiation b

5 Actual use of radioisotopes in the types and
quantities for which application is being
made, or equivalent experience 10 ,

Nu=ber Type of
Isotope Amocat Condition (s) Diagnosed or Treated of Cases Participation'

I-131 130 ee hyroid Carcinoms 1 (1) 2 3
0.1 me Treatment of Hyperthyroidism 1 (1) 2 3
0.1 se nyroid Uptake 3 (1) 2 3

cr-51 .02_se Blood Detereinstions (given 1.v. ) 2 (1) (2) (3) (4)
Fe -59 .012 ac Blood Deter =inations (given 1.v. ) 2 (1) (2) (3) (4)
* Key to above numbers:

1. Examination of patients to date:T.ine suitability for radioisotope diagnosis
and/or treatment and recoassandations on dosage to be prescribed.

2. Collaboraticn in calibration and administration of dosages including
related measurements and plotting of data.

3 Active period of training and experience of sufficient duration to perv.it
follow-up of patients through diagnostic period including re-evaluation
as to effectiveness and complications.

k. Study and discussion of case histories to establish most efficacious

diagnostic and/or therapeutic techniques for this radioisotope use.

21s physician also performed autopsies on dogs given large doses of radioactive
iodine, gold, chromiue, iron, and yttrius, preparing gross autoradiograms and
saeples for assay.

I

Signed this ist day of My 1959 i

DW%t d'Otti er ORIGIN AL SIGNED BY |
E A Ra fi A;.' S h DCan IIbb N' b EbIU*** U* U* I.

i

Marsnall BnJeer, M.L. Bill M, pelton, M.D.
Chairman, Medical Division Pathologist

.

Cri ical sir::i byt

Grawn C 1., sr

Granvil C. Kyker, Ph.D.
Biochemis t



item <18 a <17 o )O
i. .

FRE2 PICR STA'IDENT i

Oak Ridge Institute of Nucles.r Studies Medical Division
Oak Ridge, Tennessee
Septe= der 14-18, 1959

' Itis is to certify that Dr. _ Clarence E. Denser, Jr. has received
39 hcurs of clinical training in the use of radioactive typroduct materials for
diagnostic and therapeutic procedures. ,

Formal Ccurse Hears

1. Principles and practices of radiological health safety 2 j

2. Radioactivity measurements, standardization and 13
mor.itoring techniques and instruments

3 Mathecatics and calculations basic to the use and 6
cer.surement of radioactivity

k. Biological effects of radiation 2
5 Actual use of radioisotopes in the types and quantities 16

for which application is being made, or equivalent
experience

Maximu= Number Type of
Isotepe Accunt Condition (s) Diagnosed or *reated of Cases participation *

I-131 0.015 se Diagnosis of thyroid function 6 1) 2) 3) (k)
0.10 se Diagnosis of thyroid function 2 2) 3) h)
6.0 15 se Treatment of hyperthyroidism 2
0.015 me Blood deteminations (labeled 3 (2) (3)

serum albumin 1.v. )
150 me Scanning and treatment of thyroid 2 (1) (3) (k)

carcinoma metastases
0 50 te Intestinal absory. tion of labeled fat k (1) (2) (3) (k)

Cr-51 0.2 me Blood determinations (given 1.v. ) 2 (1) (2) (3) (4)
Fe -59 0.04 ee Llood deteminations (given i.v. ) 2 (1) (2) (3) (4)
Co-60 0.005 me Test for pernicious aremia (as 3 (2) (3) (4)

labeled vitamin B-12)

* Key to above numbers:

1. Exa=ination of patients to determine suitability for radioisotope diagnosis
and/or treatment and recommendations on dosage to be prescribed.

2. Collaboration in calibration and administration of dosages including related
measurements and plotting of data.

3 Active period of training and experience of sufficient duratic. to permit
follow-up of patients through diagnostic period including re-evaluation as
to effectiveness and complications.

k. Study and discussion of case histories to establish most efficacious diagnostic.

and/or therapeutic techniques for this radioisotope use.

Signed this 18th day of September 1959

I f W_ .
Ih1 Kniseley,'N.D. ) N M. Nelson, M.D. /Chi f Clinical Research gd Training Pathologist

. _ _ _ - __ _ _ . _ _ . _ _ - - _ _ . _ _ _ _ - _ _ _ -
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w COMMI ON ***** DPegaT ep o p- m eo
BYPRODUCT MATERIAL LICEW

p g,
Copy is For four PK-

(W6cel . Groups I & II)

34, and 35, and in reliance on sta'ements and representahons heretofore maae by A licensee a license is hereby iPursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations Chapter 1 Parts 30 32 33
Assadasat No.10

, ,

aubriting the licensee to receive, aco. eire, own, possess, transfer and import byproduct materiallisted below
, , ,

ssued,

conditions spechd in Section 183 of A Atomic Energy Act el 1954 as rnended, and is subiect to all apcLeable rules rsuch byproduct material for the purpo e(s) and at the place (s) designeed below. This 1. cense shdl be deerred to contain th
, and to use

. e

ulabons. and orders of the Atomic Energy Commeon now or hereafter in effect and to any condinons specified belo, eg-
w.

Lhw . '. - ".i'
r-

.-' . .. .. - -

Ia.aseerdanes.-with application ' dated
.

.. -

1. Drs. Ce3ames.
. . . . .- 1 -

De==he 24,1972*: .

and Denser c'.'r.-
.

.'+.: '
'

- -

'

~ 3. . -License Number i4-04606-01'1e amam
-- i. .*

,
.,[ '

' '' . " '* ~-

ta Ata entirety to seed as fellmes:2. 1973 Fifth street '
~'

'

Das Meines, Essa 30314 - . ' -
' ,

t Expiration date
g ,g 3g, g,7g.

-6.b '.O..se; ' : qd .:: .M k i: 5.. Reference k,v. y ,,y;.,: pi ;g
.'

-

.

.t6. Byproduct an.terial _ .
,
)....,, 7. Chemical andler Mysicel .}N ., Max:mur6 amonnE4f radioac

.-

-

L5(element andinass number '
s

' ,1 form . . ./p D.
.

. d.W M.-} ) ,|. '?N,' e- ( la? J'tivity. .w..h.ich l.icensee may
;.'. ' J " * '.-

...

s o. . 3 . ,..ru w. s. - -

, . '. t.x., w., .,.. a ...,n.nr y 3.v: ., v%. n. k w.w d m.
. g .

. .

.
-

. .. possess at.a

:, A., Any radse.177 w 0 ,a . c.6 A. A: neces. . .ny one time
,

A. Any byprod6ct Ri : . . , w y u , .2,,,. u ., ,, .x;;,e
1: ~.

? materiallisted V
pharmaceuticai sary.

.

*. . . . . , ,

for usesin Groups I and
\ Ested in Groups -

'-

authorized in ,* *. ... |
.

. . .
.?

11 of Schedule A,
.

1 . of 10 CFR 35 .' N." M s.
-

P ' ", .. I and 11 of , . Schedule A, " ?:. .f ' .. .,'i ". . ' '; Subitem 9. A..
't a. '

Section 35.100 ",' - f -

" ' "' C " n. h ,,-' "-
" ? C' * 5ection 35.100 J 1"* . r - w %f N'- n .c '

-
'

t
i tw > d . ..n. of 10 CFR 35i x

. ~ -
. ,. , . . ,; . . f, cs ledias 131 .

-

'
..e .3. u = =ad'Eaman . ' . ' . ' ' ' , , ''8. l'aillisarta '

,, ,
'

.',
Seven Albumia T.C. Iodias 125; er 131j ,,

.C. YnWM premias and , , .C. 1 at111 curia:c . -r ,. . c; . o > ,, ,. . . .; .
. .

. yy y,,ga,. ..y- ,1y *
. . . - :. .,.

. ., . u . . z , . . . . . 4 . * .3 , , . .. .

9. Atskers. sed aos . . .; . . , , , , , . , .%.,,, ; -.,
.

.re. c.s.u .. W .; .s:.a.;;,,,.....' , ..

. . . ..

-

A. Amy diastestie :posendmos listad la Grege I and II of Sehedu3a A, seetten 35.100 of
's *- '.y ,

Title 10, Ceds of pedaral Rag =1** = .
. {j

Be Flaemata leemitaattaa. 'g. . - , . - |
| .C.Jg,,$gy,stadies.- r. '

' .

i .. ,.|
{

.. - 4'-
! . . . .

! _

, ,_ _ _ - , -
i... .

wasITIES . ... , . .
i-

, , . , , , . , , . -

/i
.. u.

' .be Byyrednet assertal shall be used by,F. .C.
Celaamm,:E .D.,IC.'E. temmer, Jr., E :D., , f'

, . . , . , , , .
, ,

. .

. er E , A. Enservey, M. D. , -

..
.

.

Conditions numbered 1. 2. 3 " 4 .

this license. inted on the reverse side of this page shall apply to '

-

|-- _ _.- . . . . '
,

q'
j For the U. S. Atomic Ener Commission

''

I
,

pU
JUL 3 8

j
1 ,

IS73 '
Date by *= rials Brassh

4 on wtar m e't. ~ 5
wenguaeion.D C.34s4s

- 84091434 n. -vavn a
NMS LIC30

i 14-10760-01 PDR

'
i

_ _ . _ _ - . _ . _ _ _ _ - _ _ _ - . - _ _ _ _ . _ ,._ _._ _ _ . _ _ _ _ . _ _ _ . _ . _ - _ _ _ _ . . _ _ _ _ _ _ _ _ - _ _ _ , . _ _ _ _ _ _ _ _ , . _ _ _ _ _ _ . , _ _ _ _ _ _ . _ _ . _ - _ - _ - _
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j i J. 2 . . .#: vi.u k.:4

b4 . .,. , ; O
IteE #16 0 #17 * < .? e g

,
,

-

.. : . .: ; , . -..

' ' 'c i . u 2 e..- . w' CONDITION $
' ' '

-
.. ..,

.

.-
., . ... .

. . . - . : .. ... ..

.. .
, ..-. , . . .. . ; - .

.. .. .. .. . ' ... .,

1. Byproduct material may only be used at the licensee's address stated In item 2 above.
.

. . . . .
. . . ... . . . . ... .

,

2. The licensee shall comply with the provisions of Title 10, Chapter 1, Code of Federal
jegulatiop.s, fart 20 "Standay(sfor Protection Against Radiation."-j.

. .t et ,e ; : . W:.4

E.i..,j cept,ajLogny,1,sp specifically provided by this license, bypsoduct materia! to be.ad .
. Atged.to hymprgsfgil.ppfocu[e{In prepackaged, precalibrated form from a supplier

i . . ._. who manufactures or repackages the product under appropriate pharmaceutical control.s.

reig to psg,{dentity, quality, purity, sterility, and nonp,yr,ogenilly" 'j..j. . . 3 .. ..

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

4. lodine 131 labeled Macroaggregated lodinated Human Serum Albumin, Chromium 51
labeled Human Serum Albumin, and lodine 131 labeled Colloidal (Microaggregated) ..--

. ..

." 1 H~uman Serum Albumin shall be procured from a supplieg who holds an unsuspended or,

').unrevpke(II' 'e'nse issued by the Secretary, t.gartment of Health, Education, and7 c

"3 Welfare',' to pro'pagate or manufacture and prepare, label, or distribute this material
y . pursuant to Title 42, Chanter 1, Code of Federal Regulations, Part 73, "Biclogical.-

*D 'NProducts." :'.n"..a'" " ..':* '. ".m' *:.
' -..

f ...s. s s,,~
.. .

-
. .. .s.

Needles o... . ,r standard medical applicator cells containing Cobalt 60 as wire shall not be
3,

5.
opened by the licensee unless specifically authorized by a condition in thisycense.

4

5 | -:. . -''

6. Patients cor)tAhing Cobalt 60, Cesium 137, and/or Iridium 192 implants shall remain
1@ hospitliWd bh li thelmplants are remse'd.hanu . A l t x2 2., , .:

e .

.h.*4f tiL*. .'4,3 9 37 .
* .

A :' idsu2?.'.1 L: i 3 n .. c.
'

fit 7. Patients containing lodine 131 f~o,r tlIs emy.a.2o:,r,p(' thyr.)id carcinoma or p2tidds cod,;,,- * ,
' y g .g yy . ..

treatin3nt o o |

f;* talning thera _peutic quantities of Gold 198 shal'l, remain hospitalized until the residual
'"4. .., . , activatyis 30 mifiicuries or'Tess. -

n ,, c .3..,;t...:
. n . - s.; . ;. .. . .

.Jul32 k j a hIAi'J:sti22 to U iptsa J ggyo,fD 'ni My3)1.,,ygigg3yg gjg wyg y ,,,E. "

.

* ., ** * [ - . w 12stunn brsubft to M ,t.: mn,y,..;;,y .1
* '

f....[.- . ..,m ... .,a .a

,

.:mtsn ttw t ut: :i c .a
-

,
,

.. -

,

~f b WA2-

.

,t ,

( , .d .:t . .: f. ,1su.': *
.n .s . 5 . 's. ...+.i w a . .d ya w u.,1... n ..,,As m.~ t 4..oi.:a ...

j .s. .: . . n o .*U ... ... 4
,
'5 '

, ' , :,,:,, ie mo . . . , . , , . . . . . ... .. ,:,. .., ,, ,, 4 i..,2 e , . ,1 ,,. , , ,,
...

O

.

|

_.
- _ _ . _ _ .
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U. S. ATOMIC ENERGY COMMIGSION Pag. 2 _et 2 Pages'

BYPRODUCT MATERIAL LICENSE"
.

.

Supplementary Sheet
#( License Number IM&oM1

Amendasat No. 10

|

(eestinued) 03tDITICIld |

11. Racept as specifically provided otbetwise by this liosase, the liosases shall
!possess ad une byproduct material described in Items 6, 7, ed 8 of this

Meanse in accordance with staceaants, repsesentations, and procedures con- |
tained in applicacias dated Deeseber 24, 1972, latter dated May 25, 1973 and
application dated Ostaber 2,1964.

!

.

|

.'
|

*
.

i

For the U. S. Atomic Ener Commission

NL i 81973
6. , vi

.... ., . . . . . . . .
0.rMtorate of Weas'e9
WesNngtes., D c 306484

i

'

_ _ . . . _ . . . _ _ _ _ . . _ . . _ _ _ . _ . . _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ . _ . _ . _ . _ _ _ _ .
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Item #16 & #17. . ,

pm. Aac 4m U.S. ATOMIC ENERGY COMMISSION P*aa A*emad
'

i 'Nu RtelSTRATION CERTIFICATS--IN VITR3 TESTING Ne*o**** '"'
WITH ETPRODUCT MATERIAL UNDER GENERAL LICENSE

aan ,. n.n, n,r,,is cra.n ==h.t=h,m. .e.e.=u=.16a== ==hene as.emp'd.aa.e. d.is.kal. t 6e.=,n=o=.*=. med h-. - ane= ==die
en.e.,e e sei.n e-no e e - i..orme i e ei. in . o.a .,u.ese,in,or,resen
merena, er ihe red asses userstres is hemse besegs er esmeLe reasomseen of byereden mesenal moder le CFR es.it a em senormed estel
ime pevomen, danesal tenerseory, er Wi ans easd Perm AM) and retemd from the Cemameen e esLedased supy of f orm ASC=es)
ese nosonuen sammer.

3. bass abi, fees is aripiitee as: Uniend Senses Asamic Imersy Comunnenion. Washieseoe. D.C. 3eHl. Ateestaos. Ditenor. Division of
Meterule Linamaag A reguermene eseber enell be assigend and a entienced repr el fem AEC-40) eritt be renermed.

wieia ihe shaded ares. below, she anse and address (ladiHlaes ZIP Code) of she sosiettest physician.dimicallehnre.
t. planse pnet or 7or whom w w which sie ensimresion form is 6ted.sery,or keepiel

;sw.~e: ;mmma awn Jesnr
: Z

. N Drs. Coleman and Deaser 5. -

f0 Clinical Pa kalbry ' h ea-ve

'1073 Sth Streetg

{ Des Moines Iowa 50314e ,

i1 i

|L,w :*.z p mmem.,ym=_ ae
.

s. To be complead by se Ammic seersr -r

naaseeems emeber- 1135
'

2. I bmby appe k a resieresne number perusses esr
I si.it. no Cru si k == d bryree.ct amenale see U. S e ATOMIC RNER ION |
(pfemeekaear): ,

1 O e. Mreelf, a enly i. - - a phynces emeened es die.
'

, >== drese is en preemse ed seedusse. .b
h/Wi o k m w *-mi + -+

D c. m abc ee amed w BY: C1stence A. HeTreer' Aug. 23, 1971 ,

'tue., usa seer, " nesea w suaan

d. O place of ear is eierent trees edirees in Imm 1. plena siee caseptem addreen

;

S. Cerda-d==-
i

'"
I hereby certify ene:

s. All lefonassies le shia . _' ceradener le owe and comeisee.

b. m revisarmat has No CFR 51.11.The seems wellspriew rediatise ------ " - inanimenes so carry out se seem lee which bypecesa maserial wn! he used ender
|-

,

the licesor o performed only by pereceast compeess is she ese of she hentressesse and in she|
'

of the bypreesct anserials.
,

'

c. I modoreened chae ("a==sas.ao sosulass'ons lee shme ear chasse is the informistica Mr ahed by a resisernet es. ele resistradee cords.
icase he repened so se Direrent.Divisses of Lineenas. within 30 days f rom the esectaee daae ed omh cheese.

d. I ben read and undenamed ee ..'' of Senien 31.11 of ABC ; ; '- '-- to CFR ll (topnamed es she seeerse side of ible fore):
sad I undweepad shas she res6mrene is required es esoply wish these proeisions as so all Q . * 1 asserial which he rewiees. esesires,,

p==a- esse, ce eransfere under she samerallievene let which shis Regietration Carte 6ees se Aled week she Asenac Emersy hh

A

o.= August 9, 1971 fm_ -Q) y,,

C. H. Desser h .... m i-
~ - -

M. D.e ,

,

,
Pathologist I

|ra .d.o .dsmaear.me.erre es m re,.

'.

hie U.SA. asesen leet: Age se Jwne pg. gese. 48 Seet Fee, smeteo It a sewnmal e#enee to somete e eNWwny so8ee sensessient 8' Mo'*
ennesenen to any - _ - _ : se aponey se tree Unned Seetes es es say mestee esteven se lureesseeen |

|

|

- _. _ _ _ _ - _ _ . . _ - _ . - _ _ _ _ _ . _ _ _ _ _ _ _ - _ _ . . _ _ . _ _ _ - _ _ _ . . _ - . . . _ _ -- -. _ __. . - . _ . - - - _ _ ._
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.. _ Trom #1 A L #17
'

' e... atc.213 UN'T(;' $?& TIS AIO lc l'.l.C.. cCuw $$.,

ie 'c7f3e APPLICATION FOR BYPRODUCT MATERIAL LICENSE '"**~""2'
' , , , _ , , , , , ,

.

.
,,,31...c, ~$ c.. ,, ..... i . .... i ....... .. .,. .. .. .. .. ...... . . ......,.. . ...... . . . . . . . . . . . . . . . . . . . . . ..

.........s....<-........c...-.....*...~.*....-..is......~............................+.~....v....s c......................, n.. i. .. 6. ........ .. ." ........... .a........... us . ...e ....c..

... ....,.. oe.2e3 3 .n..... . . . . . . . . . o. .. . ..-....'.u..... u,..........~....a........i.....e..,.-.u.............u....~.............,...................+.

.... .. .. . e .. ... , ..... u ....
:........ .

1. . i e c . .. . .. ... . . s ... .. . . . . n .. . . o . . .. . . . . . .. .e t . i e c .. . . . . . . . ... . . . . .. . . .. . ... 2 e

. . ~ . .. . ~o . .u . .oo n u o. . .c.~, c. a...
,. i,ni ocuu n . --c..... ooc, ....... ......vuo u.-, . :. c > . . , , . i. c ,

,

Doctors Coleman and Deaser Same
1073 Fifth Street !
Des tenises. Iowa 50314 |

i

, o. . .. . .. ~. to ., a . . w. .. n ..
,3 .n .on i.cu,u ~w.u. i. . . . . . . . ~ . . . . ..

....e.,-,

Private tese -

14 4404 01 (A68).
,

.

|

4 ~>.o,.. wu i m..........,........, s ..o.., o onc..o~ c...cn . . . . . . . . .

- . . . . . , . . c..........,, . . .. . . . . . , . . .

.. e , o
F. C. Coleman, N. D.. Pathologist
C. H. Denser. Jr. , N. D. ,Pathelegist C. H. Denser. Jr. , N. D.
N. A. Weserrey, N. D. . Pathologist

i., c-e..c. ~o e. .s.c ,o..W ...... ~w o o. -wcurn c. i.c c e-c .~o < oe .- s
. ,. ....:over ..rn n

~ . . . | .c .oe t .e .ow .m .osu u ., .~. o e e- n...-....-.<~~~-
, . .. ~, ..

Iodine 131 : Iodide 60 millicuriesIodiae 131 lodinated Haan Serm and albmin 10 millicuriesledine 131 Triolein er Oleic Acid to millisuriesChronim 51 Chromate 10 millicuriesladine 131 Labeled Pats 10 millicuriesIodine 131 Rose tengal 10 millicuriesCabalt 60 Labeled Vitania 5 12 25 microcuriesCebalt 58 Labeled Vitania B.12 25 microcudosIron 59 I Ferric Chlorida 10 millisuriesPhosphorus 32 Setuble Phosphate 25 millieurieslodine 131 and 125 Trilodothyrosina 1 mil 11 curieIodine 131 Hippus scid 2 mil 11 curiesMercury 197 ur
Mercury 203 Chlereerodria 10 millicuries

_Jsol.d _1.w.8_ _ _ d canata=19
$^-a11&i . -

.. ,.. . -.. . ; ..
.~...-.ecu..-.e.u.rtoe., onc u .ou o.--c .. muci n...... uvue , . . . . . . . . .

... .. . - ~. . a.....,

N ean use

.

C;iiv Z a9-640914
NMS LIC30
14-10765-01 PDR g.

ic.. .... ......... ....,

-, . . _ _ _ _ ..- . - - - - _ _ _ _ _ _ - - _ _.
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s &,N, 'Item #16 & #17 /
fft. .

N p
-

,,

P... Y /
.

4 .c. '.=..* 8 . e u. .
?, AINING AND (IPf Ot[NCE Of E ACH INDiviDU AL N AM(D IN ITten .~

i
ov af'O% of 0% f at 4e 'Cema. Cov858e

8 "'tO''48*NG et H t e a *.t 0 i r e a. ~c C... . . C......

_OaLRidge_lastitute of Nuclear-
s ....** Studies; univ. of Michigan 3 wks '59' M I.) p., ) ,%.

. . . . . . ..a . . - . . .
d .4 =R ef M : Mercy Hospi'.1,c .' "~ ;

. . . . . . . . . . . . . . . . . . Des Noines, Iona
(.. ) ~. (a ) ~.

,
,. .
'. . . . . . . . . . . . . . . . . . . . . . . .

.Jon fila _in_commectiostwith_. - ~ '

..-. o. w..ie . .. ... Licease No. 14 4606-1 (A66) p ,) . p., )
.

e...........s......., _

'" ~*
I I '"

"* '
i

>

. . .,4s .. s ... e e

, t.,ie. Ct .it iao.ano~ a,.....s..=......-.
N't OP u%t

I ov.afsON O8 t apte'f NCI
'5C'O.t . p w.a.oynt . ett..te'twCE *.at Ca.hto3

!

' , Refer to preceptor statements os file fori

| Drs. F. C. Colemma, C. H. Denser, Jr. , or
M. A. Moservey (License No) 14 4404.-1 (A66)

.

!

|
>

|
i

io a4o. arc evicr>O . steu.a ts v..............e..,,
.

___ .

vif

14 Str.vtf? tawCf '| w. moo. fnicant$1 |NPI 08 .1 ey.nt fl f v ste E.4 0. a h0N
e.. .,.i { . . . , . . , . . . , . . ,

w . - . s ., ! a. a.s a s6e of rtcito

i l

Scintillation well Measuring- i

count 5,1" by 135/64 1 Gamma, ,
,

2x2" sodium iodies crystal bets i
;

; iSpectroscalor 11A !'Alpha,
lpulse height analyser |
,

and discriminator 1 Ibeta, !2504000 kev Monitoring 4 seasuri -

gamma 4 GM Range'

GM Survey d1CC 1 Det s. nassoa 0.5 20 I 30 as/cm2Monitorina
aNo Stawomeol 9540 in Cat stAfino ingtsy tutt un'to a40 0

et .d P*CP 8 tt out =CT

Calibrated against Simulated 1 1?! Standard escMiay.
Salib rs tod_ ass.tas.Lce rti fl,ed_S t andard_on ce_uch_mos th, , . a.,.. . s .s . . .. - -. s . .* >
o eu. aoces ool.. vin a~- O anae .ouovHivuo

Fisher K. ray Boapany Fila ladge Service. Frequency - esce per month.
i

IN00AMAflON TO st $USMITTED ON AoOITIONAL $HtE15 IN oVPilCATIt.,...o..................~..o ..s.c.,.n a .iovi,.t ,

p)4. ,C . , .

. . . . . . . . . . . . . . .
o..........................a ...O .comno. ..oc a

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .i i.

. . . . . . . . . . . . . . . . _
i

. . . . . . . . .
....s., O .. 4.

.....s....-,......o .am ovesat . . . . . . . . . . .'

...,.s....

cesvwieAri(ths. n.m mv.t w ... ,0 e er .,,n. t

CiGFt.f fMaf fM.$ aP8t.Caf'08 8$
le fut se%ic ant awo.nuf t witm ffftt to Coot O' 8t.CIttif.Catt O 40 nati 08 f.*t n'.t.C ANT No.a . tit.s 148a4 elGutADONS past so a o fmat att IN#O .afic CON'a.ato atet.*e. i=C640w0 a ?aN. CH.CianIstCut.wo 'a.1

Mtesato .= CO po
Sw .st.tw's aftaCato aletto in t#wl aNo CoettCt to fat 6t.f O' 09. sNO*ttoCe aMO titit8e

Doctors Coleman__and Denser
a...... .i

o. December 12. 1967 s,
-

C. H. __ Denser, Jr. , M.D. , Partner
i......,...

w 4. we o i e v s c . s.g .. i o o i a o e 3... n n. e . : s... i., ..... a . .... .e ...... .. ... . ..oe.", #+w cre e. r
..........................,......e .

- - - - - - - - - - --r-
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h,g item #16 & #17
,

h*'te St't* L'o..c t=eeo* Co-.ains.o . (}Af!.313.
i,"gi3j, | APPuCATION FOR BYPRODUCT MATERIAL UCENSE 'CCAL *J*"'" ,' t..se.a
t

,

r.oe i $UPPLEMENT A-HUMAN USE ,

if byo,odwet mesi.rel is er ' hwmon wie" (intemol odmineswation of byorodwet mover.ol, or me redignon m refrom to hwman beings),8 e

com;lete %s awoolement and em ch to the opplicohon for byproduct metee.ol f ceaseo

i ,e vs oP., scans ~a.8 .i~. I a o .oo.fss o. . t.c ~t e.. .. 1, c ,

Drs. Coleena and Desser Same

1073 Sth St. i
j

irw. m. W. tn t u
2 the usmo *='5scw. .=DiCatto aeovt is asCINsto to oisPtadt oeuos ins int PeaCTiCE of admont av a statt os itsertoey

.

j

J
of fut u~rtto 57 arts tat oesteCt os cotu eia. on twt co o=wtut= o, Pt.tero eco |,,, ,,

Ceca es.te t J

3 a St&ttMtNY 08 .sm.G Pwv$ scia 4 8 CUNiCat RAoeOi&Otott IIPte INCI iPact 3 Os fMes Sw''LeantNt is sutet'to sr. Sw'* Cat ,

,

08 twas appucation is aN$wte is 2.Q ust Pact 2 Cp ims sL*'LeantNt to esPtalN Qe et8te ?Q O'Mit aPPucat.O*e Os i l
.

etwto oocumt~tl om =mcM t=is P.Poea AtioN apetans vis [ mo ) ;

Refer License No. 14-4606 1 (A66 and A68) cecu al-ve

MtOPOSED DIAGN0515 04 TREAfufNT

e m otscent Pum. - soe wwoe sweeocuct anattain wu u vuo wctuo=o SPtoac conatows on oestAus to se oiAcaosto oe teatto
rv .. ,,

(No changes from those pusently cowred in the license.)
c) ChtWCM 804. ADmM5'teto

ist otsceet sectrotetl wwsCM .mt et 04uevte to aureanitt ma2.aeo peCas MAPecumo, Stonact. ANO os17014 of twt tv'900vCT aubitetu

.

jm of scme= a,.o seItc el oe sftou oevices to u vuo Poe so-- memo 0,.coovct .Aneia to v.~ u.=ct au
cecae,.lte| "5 84m attac>eo stutuu unu ul wu sveace, i

iti os att wme twt isotofts semen y, g
etate to APetsCAricae NO CeCW aestwee

5 PeCP0uo cosAG4 ScatmAt
. . . i.,. . .e i, w 4 .a.w . .., .. 4. . . + .. .. .

a .. - e.. i . i . -.., a . . i P i 4 -t r

No changes from those pnsently conrod in the license.

Cl mytit10atrvt P90*Cla6 Poe ItPtetadNta&. htw On UNusWat MyanAN yst$ si attaC>to faa a..H q, o
eP W nsee a .s aeeea. as b. 4 *.d. .a.swe g e e s .ews. .as .e .n e .# 4 w. C|ecW aNSete
setee.a.. d .ap, an..a. 4 .yp. 8 p.sw ts . .g. g ws, at.ad .= H

e O tvtecowCT anattaa6 wu _NQL.R Cetamto ese petCattteatto 804as poe ceas acanspalteaten os su PetCatiseAtto aseo litetutto 80eas 800
f astNiteA. Aoau*elteAflom Delcelet lotedt|MCatiON, PeOCtlles.G. AN D Staescaem2Af10N Pe0Clovett

.

fiect antwee jthe PeOPOSeo gOif seCouCT anditetA4 MA8 Nt e. 04 wu N, APPeovIo ei fMt satDeCM 150t088 Cone.F
MS NOserrftf

_

_

HolettAL PACILifitS Poe ,|ND!GUAL PRACflC1 uit OPM

i( "5 ) f. _ ao
e to thf a'PUCardt mal COsaPLffto attapectantNfl 800 a peOlptf as 70 Ao.uf AAoCaCftvt PetitNfl wa#4
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Mac no U. S. ATOMIC ENER'3Y COMA Paga i o+ ? Fages.

' ' $$$ copy is 7:r Your Files h0 DUCT MATERIAL LICL. 3 gndecnt E. 09
'

Pursuant to the Atomic En:rgy Act of 1954 cnd Tit!] 10. Code cf Federal Regulations. Ch:pter 1, Parts 30,
32. 33. 34. and 35. and in reliance on statements and representations heretofore made by the licensee, a license
is h:reby issued authenang the licensee to receive, acquire, own. possess, transfer and import byproduct mate-
nallisted below; and to use such byproduct material for the purpose (s) and at the place 4) designated below.
This beense shall be deerr A to contain the condibons specihed in Section 183 of the Atomic Energy Act of
1954, and is subject to all applicable rules, regulations, and orders of the Atomic Energy Comrrussion now or
h:reafter in effect and to any conditons specihed below. In accordance with application dated

licensee December 12, 1967 and letter dated
January 19, 1968, signed by

1. Drs. Coler.an and Denser C. H. Lenser, Jr., M.D.
3. License number 14-04606-01 is amended

2. 1073 Fifth Street
Des Moines, Iowa 50314 4. Empiration date January 31, 1973

5. Reference No.

6. Byproduct material 7. Chemical and/or physical 8. Maximum amount of radioac.
(element and mass number) form tivity which licensee may

poseems at any one time

A3 Iodine 131 A. Iodide A. 60 millicuries
B. Iodine 131 B. Iodinated Human B. 10 millicuries

3erum Albumin
C. Iodine 131 C. Labeled Fats and/or C. 20 millicuries

Fatty Acids
D. Iodine 131 D. Rose Bengal D. 10 millicuries
I. Chromium 51 2. Chromate 4 10 millicuries
F. Cobalt 60 F. Labeled Vitamin B-12 F. 25 microcuries
G. Cobalt 58 G. Labeled Vitamin B-12 G. 25 microcuries
H. Iron 59 H. Ferric Chloride H. 10 millicuries
1. Iodine 131 1. Triiodothyronine I. 1 millicurie
J. Iodine 131 J. Labeled Renal J. 2 millicuries

Function Compounds
". Mercury 197 K. Chlormerodrin K. 10 millicuries
L. Gold 198 L. Colloidal L. 50 millieuries
M. Mercury 203 M. Chlormerodrin M. 10 millicuries

'' ''

9. Authorized use

A. Diagnosis of thyroid function.
B. Blood volume determinations. Brain curror localization. Determine |the localization of the placenta in cases of suspected placenta ,

previa.

|

|
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d. S.
j. dst +4 LYPRODUCT MATERIAL LICENSE

Supplementary Sheet License Number 14.04606 _01,

.

Amendment No. 09
Continued from Page [ .

'9. Authorized use (Continued)
C. Determination of pancrostic function.
D. Liver function studies.
E. Plasma and blood volume determinations. Diagnosis of pernicious anemia.;

*

F. and G.H. Iron absorption studies. i

1. In h thyroid uptaka studies. ;
'

J. Renograms.
K. Brain and renal scans. i

L. Liver scans. :

M. Brain scans. I,

*
,

CONDITIONS -- -

10; Byproduct material may only be used at the licensee's address
' .

'' .. .

stated in Item 2 above.

11. The licensee shall comply with the provisions of Title 10,Part 20 Code of Federal Regulations, Chapter 1, "Stan ar sd d

for Protection Against Radiation."
12. Byproduct! material ahail be used by F. C. Coleman, M.D. ,

,

. ) t
,

C. H. Denser, Jr. , M.D. , or M. A. Moservey, M.D.
3

.

i

13. Byproducti' material shall'not be used in humans until its
' 'w .

..

d

pharmaceutical quality and assay have been establishe ..

,
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NRC FO u 313M SUPPLEME4T A U.S. NUCLE AR REGULATOaY COMMIS$lON
<s-su

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

t NAVE OF AUTHORi2ED USER OR RADIATION SAFETY OFFICER 2 STATE OR TE RRITORY iN
WHICH LICENSED TOL3rry '40Idy PR ACTICE MEDICINE

3. CERTIFICATION
-

SPECI ALTY 50ARD CATEGORY MONTH AND YE AR CERTIFIED
A B C

ASCP MT 1975
ASCP SBB 1982

4. TR AINING RECEIVED IN BASIC RA0lOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING
< LECTURE / SUPERVISED
| FIE LO OF TRAINING LOCATION AND DATE($1 OF TR AINING LABORATORY LAGORATORY
| A B COURSES E RPERIE NCE

fHou st (No estr

South Bend Med. Foundation 1975 1 10
.. R Aci AtiON PHvsics ANO Univ. of Texas Med. Branch - > 20

iNSTRuvtNTAfiON Galveston 1977
rentral Tna4Ana ngt, R_ r to7A > 10

South Bend Med. Foundation 1975 7 10o RAo AfiONFROTEef,08

|

t MAtwEv4 Tics PE RTAiNING TO South Bend Med. Foundation 1975 7 10
| THE USE AND ME ASUREMENT
. OF RA0iOACTivtTY
|
|

| South Bend Med. Foundation 1975 7 10
l d. R ADI AflON 010 LOGY

| South Bend Med. Foundation 1975 7 10
l e R AcioPM A R VACE UTIC AL U. of Texas Med. Branch -

cwEvisinY Galveston 1977 7 20
- Central Indiana Reg. B.C. 1978-82 7 10|

S. tN9tR|tNCE w|TH R AD|ATION. (ActualveP of Mo+oisotoose or Equivalent Esperioxe)

190 TOPE MANIMUM AMOUNT WHERE EMPERIENCE WAS GAINED OUR AT10N OF E MPERIENCE TYPE OF UBE

125g .5 me University of Texas Medical
Branch - Galvest>n 1 year hbsag testing

i

Central Indiana Regional,

!

| Blood Center 4 years hbsag testing
, The Blood Center of

.

'

Central lowa th years hbsag testing
and markers

NRC PORM 313M Sweesome98 A
to eli Page 6

;
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C.J L'. Atomic Energy L*tnergio Atomique
N orcanedm umned du caneds,umnee

CommercialProducts Produits Commercieux

P O. Box 6300 C P.6300 Tet (613) 592 2790
Oftawa. Canada Cttawa. Canada Teien.053-4162
K2A 3W3 K2A 3W3

1984 May 31

Mr. Larry Weldy
The Blood Center of Central Iowa
1050 Seventh Street
DES MOINES, Iowa
U.S.A. 50314

Dear Mr. Weldy,

In response to your telecon on May 29, 1984, please
note the following training procedures on the Gammacell-
1000.

1. During installation of the Gammacell 1000
customer's maintenance personnel will be encouraged
to watch installation procedurest thereby obtaining
first hand experience on how unit is assembled.

2. The customer will be familiarized on the
operation and maintenance of the unit. This will
be done by going through, step by step, the
Gammacell 1000 operator's manual (copy enclosed)

3. The customer will be shown how to operate unit,
perform minor maintenance, conduct wipe tests plus
how to perform survey checks.

4. AECL technician will answer customer's
questions on the radiation and the Gammacell 1000.

Should you require further information or
assistance, please do not hesitate to contact us.

purstruly,
j2pm.

,

paul Moses
Area Manager
Industrial Irradiators

PMamr
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The Blood Center of Central Iowa
ATTN: Mr. Charles W. Osier
1050 7th Street
Des Moines, Iowa 50314

REFUND OF APPLICATION FEE

1. BACKGROUND:

Check Received March M. 14Rd

Application Dated rohr,iary 91- losu

Check Number 1AgAs

Check Amount c3an

2. REFUND:

Amount $200

This refund is now being processed by the Office of Resource Management
and will be sent as soon as possible.

3. REASON FOR REFUND:

Overpayment of application fee specified in fee category 3E ($190) of
170.31,10 CFR 170, for application dated February 21,1984, for
an amendment to Materials License 14-18765-01 to include an irradiator,

9s

1 * V

Glenda Jackson
License Fee Management Branch
Office of Administration

{g i g g W 40914
14-18765-01 PDR
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SThe Blood
'

CCenterse

June 4, 1984

U.S. Nuclear Regulatory Commission
Region III

.

799 Roosevelt road
Glen Ellyn, Illinois 60137

Dear Sirs:

I have enclosed an application in addition to our original application
which is an amendment to our license #14-18765-01. Our application is
mail control #17075.

We would appreciate it if you would expedite this application as soon
as possible, since the physicians in this area are in need of the
service that an irradiator will supply. If there are any problems or
if you have any questions, please feel free to contact me.

Sincerely,

hk Lk '.

Charles W. Osier
Director

CWO:nh

Enclosures

b
-99ttee9+9P-840914 .n$NMS LIC30 ,F
14-18765-01 PDR

Mk
1050 SEVENTH STREET * DES MOINES, IOWA 50314 e 515 288-0276

A NON-PROFIT ORGANIZATION
u-- - - - _ _ _ _ - - _ - - --_ -_ - - - _ _ . - - _ _ _ -----_--.-_-.-_----------_---------------.__------_-----J
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RECORD OF REVISIONS

This document contains information proprietary to Atomic Energy of
Canada Limited, Radiochemical Company ( AECL-RCC) . Any disclosure or
use of this information or any reproduction of this docuinent other '

than for the specific purpose for which it is intended is expressly
prohibitec except as AEC .-RCC may otherwise agree in writing.

| ISSUE DATE PAG E NO.EDITION NO.

I
NOTE I

The portion of the text affected by the
changes is indicated by a vertical line

'
in the outer margins of the pages.

1 Februa ry 198 3 Cr iginal Issue

2 May 198 3 General Revision

|

I

|
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PART 1
'INTRODUCTION
|

|
i

1.1 GENERAL

|

1

This manual describes the operation of the Gammacell-100 0 l

(GC-1000) .
The operator is expected to operate the GC-1000 according to

,
this manual. Any unauthorized deviation from the procedures
laid down in this manual, cah af fect the contractual obliga-
tions between buyer and seller as pointed out in paragraphs
1.1.1 and 1.1.2. i

. ,

1.1.1 IMPORTANT NOTICE

(a) Concerning the Manner of Use of GC-1000

Atomic Energy of Ca nada Limi ted, Radiochemical Company
(AECL-RCC), ass umes no responsibility for the use or
misuse of the equignent. Since AECL-RCC cannot control
the use of this equipment, they shall not be responsi-
ble for personal injury or damage resulting therefrom. |

The customer is advised |
to operate the equipme nt according to the i

-

instructions contained herein, !
- to observe all cautions and warnings, 1

to assure the proper maintenance of the equip--

me nt,

to consult local, state and federal regula--

tions, and |
to ensure that only properly instructed person--

nel is permitted to operate the unit.

1

I

GC-1000 1-1 MAY/8 3 l
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(b) Concernina this Publication

Information contained in this publication is subject to
change withou t notice.

AECL-ROC makes no warranty, either expressed or implied,
including bu t not limi ted to any implied warranties of
merchantability and fitness for a particular purpose,
regarding this publication, and makes publications such as
this available solely on an 'as is' basis. In no event

- shall AECL-RCC. be liable to anyone for direct, indirect,
special, collateral, incidental, or consequential damages in
connection with or arising out of the purchase or use of
this publication and the sole and exclus ive liability to

- AECL-RCC shall not exceed the purchase price of this materi-
al. Moreover, AECL-RCC shall.not be liable for any claim of
any kind whatsoever against the user of this publication by
any other party.

1.1.2 ABOUT THE WARRANTY OF THE EQCIPMENT

j
An installed GC-1000 is warranted to the original purchaser
to be free from defects in materials or workmanship under 1

prescribed service and operating conditions for a specified
period from the date of acceptance. AECL-RCC agrees to,

'

repair, ad just, or replace -- as AECL determines -- any part
or parts found to be defective.

AECL requires that the operator operates the GC-1000 proper-
ly as specified in this manual and assures its proper
maintenance. Any misuse, modification or alteration of the
GC-1000 cancels this warranty. Warranty service can only be
provided by AECL-RCC or its authorized representative.'

These te rms , more expressly stated in Te rms and Co nditions
(of purchase), constitute the sole and exclus ive liability
of the conp any and reme dy of the purchaser respecting the
GC-1000 and is in lieu of all warrantie s, whether wri tte n,
oral, implied or s tatutory including, bu t not limi ted to,
warranties of merchantability and fitrass for a pa rti cula r

| GC-1000 1-2 FEB/8 3 .
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purpose and all other obligations or liabilities either in !

contract, tort, or otherwise, including negligence. In no
event shall AECL-RCC be liable to anyone for direct, indi- 1

rect, special, collateral, incidental or consequential
damages. Morecver. AECL-RCC shall not be liable for any
claim of any kind whatsoever against the user of the GC-1000
by any other party. The product life cf the GC-1000 under
normal conditions of use with scheduled maintenance is
expected to be 20 years,

1.2 DEFINITIONS

Warnings, cautions and notes are included in this manual as
a means of bringing crucial information to the operator's
attention.

,

WARNING

A WARNING is a statement describing
known situations which could result in
injury or death of personnel.

CADTION

A CAUTION is a statement describing
known situations which could result in
damage to equipment or product.

NOTE

A NOTE is a statement of additional
information about situations known to
require special attention.

|

|

GC-1000 1-3 MAY/83
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1.3 RELATED I'UBLICATIONS

The following publications are available:
sales brochures I-

selected bibliography related to blood irradiation '-

Gammacell-1000 Technical Specification (IN/PR 0009-

J1100)

1.4 ABBREVIATIONS AND SYMBOLS

Non-standard abbreviations and symbols used in this manual
are explained in the text on first mention. For easy refer-
ence these non-standard abbreviations and symbols have also
been compiled in Table 1-1.

.

Table 1-1. Non-standard Abbreviations and Symbols,

.

ABBREVIATION /
SYMBOL DEFINITION

AECL-RCC Atomic Energy of Canada Limited
(Radiochemical Company)

GC-1000 Gammacell-1000 Irradiator

CDR Central Dose Rate

ICRP International Commission on
Radiation Protection

ADR
|

Average Dose Rate

.

GC-1000 1-4 MAY/83
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PART ? ,

DESCRIPPION
.

2.1 GENERAL

The Gammacell-1000 is a se lf-contained irradiator designed
for small biological samples. W e unit consists of station-
ary Caesium-137 doubly encapsulated radiatiori source perma-
nently secured within the biological shield. Se biological
shield is mounted on a steel frame and covered with sheet-
me tal panels for aesthetic purposes. De biological shield
contains the sample chamber rotor. By turning the rotor
through an arc of up to 180', the sample chamber is either '

exposed to or removed from the radiation field. Se move-
ment of the rotor is acconplished by an electrical drive
assembly mounted on the top of the biological shield. A :

control panel is located at the top of the front face of the
unit. A cross-sectional view identifying all the main
components of the unit is shown in Fig. 2-1.

2.2 RADIOACTIVE SOURCE

Th e radioactive source consists of an array of up to four i

pencils, Model Is o-100 0, containing Caes i um-137. Se unit
comes in four models depending on the number of 150-1600

,

pencils used. Table 2-1 lists the unit model, n enbe r of
pencils and associated nominal activity.

|
!

.
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Table 2-1. Gammacell-1000 Radioactivity for Models A,B,C and D

UNIT NUMBER OF NOMINAL ACTIVITY
MODEL PENCILS (Ci + 20%]

A 1 600

B 2 1200 !
!

C 3 1800

D 4 2400

The radioactive source is stationary and permanently housed
within the stator section of the biological shield.

i

The ISO-1000 pencils consist of Caesium-137, doucly encapsu-
lated in stainless steel. |

The Caesium-137 is normally in a form of caesium chloride. !

|

2.3 BIOLOGICAL SHIELD

The biological shield consists of two parts; the stator con-
taining the radiatien source, and the rotor containing the

; sample chamber. Both parts of the shielding are fabricated
i

of lead totally encased in steel jackets. The maximum radi-
ation levels on the outside surf ace of the fully loaded unit
(models) are within the levels specified by ICRP-33 which
are summarized in Table 2-2.

|
|

|

|
|

|
| GC-1000 2-3 MAY/83
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Table 2-2. Radiation Leakage I.inits

RADIATION LEVEL
POSITION (mrem /h)

5 cm from the surf ace * 20 .

100 cm from the source 2

!

'For this purpose the outside surface of the unit is defined as tha t
of the sheet-metal cabinets. '

.

2.4 CONTROLS AND SAFETY FEATURES

i t
.

~-

All controls are located at the control panel which is shown '

in Fig. 2-2.

2.4.1 SAFETY SWITCH (S-5)
.

The safety switch must be depressed at the same time as the
; START /STOP switch (S-3) is depressed to the START position.

This ensures that both hands of the operator are away from
; the sample chamber to avoid potential injury.
i

1

2.4.2 POWER KEYSWITCH (SW-1)
I

t

i The keyswitch is a three-position switch (off, on, and
i momentary). The switch, through its " momentary re se t" and
| "on" contacts activates the co-trol circuitry and primes the

unit for use.

2.4.3 POWER RESET LIGHT (WHITE)
:

This light is turned on by the ' momentary reset' contacts of,

SW-1. It indicates that the control circuitry is activated
and ready. In case of a power failure during irradiation

1

! GC-1000 2-4 MAY/83
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2.4 S START /STOP SWITCH (S-3)

Switch S-3 in the START position, together with saf ety con-
trol (S-5) causes the sample chamber to move into the irra-
diate position. It is used in both the automatic and manual
modes of operation. Both switches must be held closed
simultaneously until the chamber reaches the irradiate posi-
tion. The STOP position is used to terminate irradiation.

2.4.9 AUTO / MANUAL SWITCH

This is a selector switch. When switched to MAN, the timer
is bypassed and the irradiation period must be terminated by
the START /STOP switch (S-3). When the switch is set to

.

AUTO, the irradiation is terminated automatically by the
timer.

2.4.10 TURNTABLE SWITCH (S-1)

This switch actuates the turntable inside the sample
chimber.

2.4.11 EMiRGENCY HANDLE

Should there he a need to retrieve a sample during a power
failure, the sample chamber can be returned to its load

i

position manually. For this purpose, the unit is equipped
with a handle which, when inserted into the drive drum i

,

(visible in a slot just below the control panel), can be !
used to turn the rotor. j

CAUTION

This feature is included to facilitate
retrieval of samples. To avoid damage
to the equipment, it should not be used

3

under any circumstances for routine ope-
|

ration. |
,

GC-1000 2-7 MAY/83
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2.5 SAMPLE CHAMBER

The sample chamber is equipped with a turntable and a remov-
able stainless-steel benker. The combination of the turn-
table and the beaker ensures that the radiation characteris-
tics of the unit described in Part 4 are attained.

The useable irradiatior. volume, based on the internal dimen-
sions of the beaker, is 750 cubic centimeters (7.6 cm diame-
ter x 16.5 cm high).

Further, the sample chamber is equipped with three instru-
mentation access tubes (3/8-inch ID) which terminate at the
bottom of the rotor inside the storage cabinet. On the
chamber side, one tube terminates at the top, and two termi-
nate at the side wall.-

2.6 TEST TUBE HOLDER (optional)
.

A test tube holder is available with the unit as an option.
It is designed to accommodate seven standard 50-nl test
tubes. The tube holder may be used to irradiate small
liquid samples. It is placed into the sample chamber in the
same manner as the standard beaker; i.e., on top of the
turntable.

The user is advised to confirm the dose and dose rate dis-
tribution within given test samples.

!

|

|

GO 1000 2-8 MAY/83
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PART 3
,

OPERATING INSTRUCTIONS

3.1 S_ WITCHING THE UNIT ON

(1) Ensure that the electrical supply cord (located at the
rear of the unit) is plugged into a suitable wall out-
let.4

(2) Insert the machine key. Turn the power keyswitch to
MOMENTARY RESET position, and release it.

'

(3) Observe that the switch remains in the ON position.
The white POWER RESET light and green LOAD POSITION
light are illuminated.

The anit is now ready for either manual or actomatic control
operation.

3.2 LOADING OF SAMPLE INTO THE IRRADIATION CHAMBER,

(1) Insert the sample (blood bag) into the beaker provided.

!

(2) Ensure that there are no parts of the sample protruding
outside the edges of the beaker. Tape the sample down, |
if necessary. j

(3) Place the beaker onto the turntable, and set the TURN-
TABLE switch to ON.

(4) Observe and ensure that the beaker rotates without
interference. ]

|

.
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CADTION

Improper loading could cause the beaker
not to rotate with consequent non-uni-
form exposure of the sample.

,

3.3 VARIABLE DOSE RATE

ne variable dose rate f eature can be used with either manu-
al or automatic control operation.,

4

! (1) Re f erring to Ta ble 4-2, selecti the gu ide number (0
through 100) which corresponds to the desired dose
rate.

.

( 2) Icocen the locking screw on the dial (located at 9
o' clock pos ition) , and rotate the dial to the selected
guide numbe r.

(3) Tighten the locking screw.

! 3.4 _ MANUAL CONTROL OPERATION

; NO'sE
4

This mode is used only when au toma tici

operation; t.e., 99.9 minuter, would not
provide a sufficient dose to the sample,

1

( 1) Ensure that a stopwatch or a suitable clock is on hand.

'

(2) Load the sample (see 3.2) .
)
!

(3 Move the selector switch to MANUAL.

!
I

GC-1000 3-2 MAY/8 3
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(4) Press the START switch and SAFFTY switch simultaneous-
ly, and hold them until the IRRADIATE POSITION light
Comes on.

(5) Start *he stopwatch or clock..

I (6) To terminate the irradiation, push the STOP switch

momentarily.

3.5 AUTOMATIC CONTROL OPERATION,

(1) Load the sample (see 3.2).
.

(2) Move the selector switch to AUTO.

(3) Dial the desired irradiation time on the timer by turn-
ing the knobs located below each display digit.

(4) Press the START 3vitch and SAFETY switch simultaneous-
ly, and hold until the IRRADIATION POSITION light comes
on.

WARNING
,

'

Failure to keep hand out of the sample
Ichamber while the rotor is turning could
|result in injury to hands and fingers.

The irradiation is terx.inated automLtically when the timar
count reaches zero (00.0).

GC-1000 3-3 MAY/83
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3.6 EMERGENCY OPERATION

CAUTION

The handle used in an emergency is
included to facilitate retrieval of sam-
ples. To avoid damage to the equipment,
it should not be used under any circum-
stances for routine 6peration.

(1) Insert the handle, which is normally stored on the
upper shelf of the storage cabinet, into the drive
drum. For this purpose, a blind hole is located in the
drum perimeter which is visible in the slot just below

i the control panel. With the sonple chamber in the
| IRRADIATE position, the hole is on the left-nand side
; . of the drum.
!
!
!

(2) Press the spring-loaded handle in, and slowly rotate
the drum counterclockwise until the charhber is fully in
the LOAD POSITION.

I

e

e

| GC'1000 3-4 ttAY/83
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PART 4
RADIATION CHARACTERISTICS

CAUTION

The user is responsible for selecting
the correct radiation dose and ensuring
that it has been delivered.

4.1 GENERAL

The radiation characteristics of the unit va ry with model
number and actual radioactive, contents. Se actual radio-
a ctive contents may vary '+2 0% f rom the nominal values asso-
ciated with each model ( Table 2-1), hence the central dose
rate (CDR) varies accordingly. We actual CDR and the
actual radioactive contents (curies) are measured by AE C L-

* RCC for each 4.ndividual unit and their values are provided
to customers in a form of a Me as urement Ce rtificate (refer
to Appendix A for a sample copy) . S e dial-a-dose and dose
rate distribution values are given as percentages of the
CDR. They are not functions of the radioactive content but-

constants based on the designed configuration of the unit.

NOTE

All inf orma tion provided on the radia-
t. ion performance of the unit is for the
'as designed ' condition. Berefore, for
th6 data to be applicaole, the unit must
b? used with the beaker and the sample |
chambeg turnta'ile operating.

4.2 CENTRAL DOSE RATE

The central dose rate provided en the Measuremen t Ce rtif i-
cate is measurad in air and its location corresponds to the
geometrical center of the available irradiation volume.

GC-1000 4-1 M AY/8 3

_
. _ . . _ . - - . _ _ - .-- --!



_ . .. _- ._. -- - - - - - -- ._ _ __ __..

o O.

.
.

Ac
f

For liquids (such as a blood bag), which are for all intents
and purposes evenly distributed in the beaker, the CDR value

' in air can be converted to an average dose rate (ADR) to the
i liquid by the following relation:

i

Average dose rate = 0.89 x CDR
i

The CDR and the curie content are functions of time. The
rate of Caesium-137 decay with respect to time is shown in

'
Table 4-1. The table lists fractions of the original curie
content as a function of time in one-month intervals.

! 4.3 VARIABLE DOSE RATE

j , .

The relationship between the guide number (0-100) and a per-'

centage of a given CDR is shown in Table 4-2. The actual,

values may vary slightly from unit to unit as a function of
manufacturing tolerances. This variation is within +2 guide

~

numbers from the nominal values shown.

4.4 DOSE RATE DISTRIBUTION

! The dose rate distribution in air within the sample beaker
with the chamber turntable rotating is shown in Fig. 4-1.
It is given as a percentage of a given CDR.

!

i

,

:
i

,

GC-1000 4-2 MAY/83
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O Months
b YEA RS 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 1d.0 11.0

o

o 0.00 1.0000 .9980 .9961 .9942 .9923 .9904 .9885 .9866 .9847 .9820 .9809 .9790

1.00 .9771 .9752 .9734 .9715 .9696 .9677 .9659 .9640 .9622 .9603 .9585 .9566
2.00 .9548 .9530 .9511 .9493 .9475 .9456 .9438 .9420 .9402 .9384 .9366 .9348

3.00 .9330 .9312 .9294 .9276 .9258 .9240 .9223 .9205 .9187 .9170 .9152 .9134

4.00 .9117 .9099 .9082 .9064 .9047 .9029 .9012 .8995 .8977 8960 .8943 .8926
,

5.00 .8908 .8891 .8874 .8857 .8840 .8823 8806 .8789 .8772 .~ 8 7 55 8739 .8722

6.00 8705 .8688 8672 .8655 .8638 8622 .8605 8588 .8572 8555 .8539 .8523

7.00' .8506 .8490 .8473 .8457 .8441 .8425 .8408 .8392 .8376 .8360 .8344 .8328

8.00 .8312 8296 .8280 .8264 .8248 .8232 .8216 .8201 .8185 .8169 8153 .8138

9.00 8122 8106 .8091 .8075 .8060 .8044 .8029 .8013 .7998 .7982 .7967 .7952

10.00 .7937 .7921 .7906 .7891 7876 .7860 .7845 7830 .7815 .7800 .7785 .7770

11.00 .7755 .7740 .7725 .7711 .7696 .7681 .7666 .7651 .7637 .7622 .7607 .7593

12.00 7578 .7564 .7549 .7534 .7520 7505 .7491 .7477 .7462 .7448 .7434 .7419

13.00 7405 .7391 7377 .7362 .7348 .7334 .7320 .7306 .7292 .7278 .7264 .7250

14.00 7236 .7222 .7208 .7194 .7180 .7167 .7153 .7139 .7125 .7112 .7098 .7084

15.00 .7071 7057 .7043 .7030 .7016 .7003 .6989 .6976 .6962 .6949 .6936 .6922

7 16.00 .6909 .6896 .688J .6869 .6856 .6843 .6830 .6817 .6803 .6790 .6777 .6764
w 17.00 .6751 .6738 .6725 .6712 .6699 .6687 .6674 .6661 .6648 .6635 .6622 .6610

18.00 .6597 .6584 .6572 .6559 .6546 .6554 .6521 .6509 .6496 .6484 .6471 .6459
19.00 .6446 .6434 .6422 .6409 .6397 .6385 .6372 .6360 .6348 .6336 .6323 .6311

2n.00 .6299 .6287 .6275 .6263 .6251 .6239 .6227 .6215 .6203 .6191 .6179 .6167
21.00 .6155 .614) .6132 .6120 .6108 .6096 .6085 .6073 6061 .6049 .6038 .6026
22.00 .6015 6003 .5992 .5980 .5968 5957 .5946 .5934 .5923 .5911 .5900 .5889

23.00 .5877 .5866 .5855 .5843 .5832 .5821 .5810 .5799 .5787 .5776 .5765 .5754
24.00 .5743 .5732 .5721 .5710 .5699 .5688 .5677 .5666 .5655 .5644 .5633 .5623

25.00 .5612 .5601 .5590 .5579 .5569 .5558 .5547 .5537 .5526 .5515 .5505 .5494
26.00 .5484 .5473 .5463 .5452 .5442 .5431 .5421 .5410 .5400 .5389 .5379 .5369
27.00 .5358 .5348 5338 .5328 .5317 .5307 .5297 .5287 .5276 .i266 .5256 .5246
28.00 .5236 .5226 .5216 .5206 .5196 .5186 .5176 .5166 .5156 .5146 .5136 .5126
29.00 .5116 .5107 .5097 .5087 .5077 .5067 .5058 .5048 .5038 .5028 .5019 .5009
30.00 .5000 4990 .4980 .4971 .4961 .4952 .4942 .4933 .4923 .4914 .4904 .4895
31.00 .4885 .4S76 .4867 .4857 .4848 .4838 .4829 .4820 .4811 .4801 .4792 .4783
32.00 .4774 .4765 .4755 .4746 .4737 .4728 .4719 .4710 .4701 .4692 .4683 .4674
33.00 .4665 .4656 .4647 .4638 4629 .4620 4611 .4602 .4593 .4585 .4576 .4567,,

y 34.00 .4558 .4549 .4541 .4532 .4523 .4514 .4506 .4497 .4488 .4480 .4471 .4463

b
u

Tatste 4-1. Caesiten-137 Decay Punction
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Table 4-2. Percentage of CDR as a function of Guide Number
3

GUIDE NUMBER PERCENTAGE OF CDR
SETTING FOR EACH MODEL J

A B C D |
|

100 100 100 100 100
95 99.8 99.8 99.8 99.9
90 99.0 99.2 99.2 99.8
85 97.6 98.0 98.0 99.1
80 95.8 96.3 96.3 97.9~

75 93.6 94.3 94.3 96.2
70 91.0 92.1 92.1 94.2
65 88.1 89.4 89.4 92.1

< 60 85.2 86.6 86.6 89.6
1 55 82.1 83.8 83.8 85.8

50 79.0 40.5 80.5 79.9
45 76.0 77.1 77.1 72.8
40 72.6 71.9 72.1 65.4
35 69.0 64.0 66.0 58.8 |
30 64.6 54.2 58.2 52.0
25 59.1 44.2 50.3 45.1 <
20 49.8 34.2 44.0 38.6
15 34.8 24.1 38.0 33.3
10 23.1 16.2 32.0 28.1

5 15.0 10.0 26.0 23.0
0 9.1 5.9 20.0 17.8

For in-between values, linear interpolations is permissible.

I

i

t
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Fig. 4-1. Dose Rate Distribution as a Percentage of CDR
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PART 5
PERIODIC NAINTENANCE AND INSPECTION

5.1 GENERAL

The unit, when operated in normal room conditions (room tem-
peratures and no excessive du st) , requires minimum ma i nt e-
nance. The unit should be kept in clean condition, and any
spills of liquids or powders inside the sample chamber
should be cleaned thoroughly and immediate ly .

CADTION

Spills of materials inside the sample
chamber could result in seizing of the
turntable with subsequent loss of the
uniformity of exposure to samples.

I 5.2 PERIODIC LUBRICATION AND INSPECTION

Several moving parts require lubrication, electrical connec-
tions require inspection, and electrical switches may
require adjustment or replacement.

;

5.2.1 EVERY 6 MONTHS
i
i

For conponent layout -and identification, refer to Fig. 5-1. j

; ( 1) Disconnect the unit from the wall outlet.
i
\

>

| (2) Remove the top panel of the upper cabinet. |
|

( 3) Inspect all electrical connections for looseness.

GC-1000 5-1 MAY/8 3
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(4) Wipe clean and ligh tly lubricate (with SAE10 oil) the
driving chain.

(5) Wipe clean and ligh tly lubricate (with SAE10 oil) the
rack-pinion mechanism and its guiding rails.

(6) Replace the top panel, and reconnect the cord of the
unit to the power outle t.

(7) Switch the unit to manual mode of operation. With the
dial-a-dose set at 100, observe the mechanical stops on
the drive drum (visible in a slot below the control
panel). For both load and irradiate positions the
stops should come to a ngar contact (0.010-inch separa-
tion). If "hard" contact is observed at either posi-
tion, the limit switches (LS-1 and LS- 2 ) mu s t be
readjusted.

5.2.2 ANNUALLY

Replace rotor limit switches (LS1 and LS2) .

1

i

1

e

,
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PART 6
CONTAMINATION CHECK

6.1 GENERAL

The installation and use of the GC-1000 are s ubject to
conditions of a license issued by the local regulatory or
health authority. A usual condition of such license is a

-

periodic contamination check. Any (real or suspected)
contamination must be immediately reported to the local
regulatory or health authority and AE CL- RCC . Since all
accessible surfaces of the unit are by design essentially
contami nation-f ree, presence of Ca es ium-137 on the wipes
represents a potentially hazardous situation. Notwithstand-
ing conditions of a license, AECL-RCC recommends that the
contamination check is carried out and documented at least
every six months.

The following paragraph describes a' recommended contamina-
tion check procedure and .instrume ntation requireme nts.

6.2 REMOVABLE CONTAMINATION

Us ually the maximum permissible level of removable radioac-
tive contamination from the unit is 0.050 microcuries from
conponents most likely to be contaminated. (See 6.4.)

6.3 INSTRUMENTATION

Most detection instruments read in counts per minute rather
than curie s. To convert counts per minute into curies, one
must use the following relationship:

J

.
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bebnissible Rate * (c/ min) = 0.050 (uCi)/IDE (uCi/ min /c)

where IDE is the calibrated instrument detection efficiency
for Caesium-137 (beta / gamma).

6.4 WIPE PROCEDUPE

(1) Thoroughly wipe the entire surface of the sample cham-
ber cavity with high wet streng th material and outside~

of rotor with sample chamber in IRRADIATE position.

(2) With new piece of material repeat the wipe on the top
and bottom of the biological shield.

*
.

\

WARNING

'To access the top of the biological
. shield, the top cabinet panel must be

removed. Before the panel is removed,
ensure that the power supply cord has
been disconnected to avoid electrical
shock.

! (3) Count all three wipes in the area w'here there is back-! ground radiation only.
3

If the count rate is below the permissible' bate but above
background, repeat the test. If same results are obtained,
notify local' regulatory or health authority and AECL-RCCimmediately.

If the count rate exceeds the permissible rate, take thel
unit out of service and notify the local regulatory or
health authority and AECL-RCC immediacely. In this case,
isolate the unit by covering it with a plastic sheet andi

l

close off the surrounding area. Begin monitoring personnelfor potential contamination.
; ---

i *Above background.

! GC-1000 6-2 MAY/83
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PART 7
TROUBLESHOOTING GUIDE

:n case the unit or any of its components malfunction Table 7-1
(Troubleshooting Chart) can help identify the cause of the problem
and suggests possible corrective actions. Should the problem remain
unresolved or be more complex than any of the possibilities listed
in Table 7-1, contact AECL-RCC or its authorized representative for
further advice.

NOTE

Before proceeding with the steps listed
in Table 7-1, ensure . that the correct-

operating procedure, described in Part
3, has been followed.

For component identification and schematic of electrical wiring,
refer to Fig. 5-1 and Fig. 7-1.

.

9
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Table 7.1. Troubleshooting Chart

PROBLEM POSSIBLE CAUSE CORRECTIVE ACTION
'

POWER RESET light Faulty fuse Replace
boes not come ON

Burned light bulb Replace

Faulty switch (SW-1) Replace

,
Faulty relay (K-1) Replace

; TURNTABLE does Slipping or worn flexible Tighten set screw on
not turn drive shaft motor shaft

Replace

Faulty drive mot,or Replace

Foreign matter built-up Clean up
at the bottom of the
cavity

i

SAMPLE CHAMBER Faulty safety switch (SS) Replace
does not turn

Faulty start switch (S3) Replace
1

Faulty limit switches Replace
(LS-1 and/or LS-2)
Faulty drive mechanism

broken chain Replace-

chain sprocket Tighten sprocket set-

slipping on the screw
motor shaft;

! burnt-up motor Replace-

Faulty latching relay Replace
(LK-1),

f

Faulty relay ( K-1) Replace

TIMER not count- Faulty limit switch Keplace
ing (LS-1)

Faulty timer Replace / repair

GC '1000 .7-2 MAY/83
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Fig. 7-1. Gammacell-1000 Schematic of Electrical Wiring
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!

j This Gammacell is leaded with source no.
! containing curies of Casi12m-137 in Pencil
i ( , ).

When the dose rate at the centre of the chamber
was measured on , it was :

'

The dose rate at the centre of the chamber was
! measured by Ferrous Sulphate dosimetry placed in'

a stainless steel beaker provided, as per Quality
| Control Specification QC-16-3516.
,

,' Accuracy of estimated dose rate is t 4 at the
! % confidence limits.
!
:

i!

'l
'i

'I

iI
I

i issuso ouemy cenew
I
,

M.T. Antoniades

\

* ATOMIC ENERGY OF CANADA LTD., RADIOCHEMICAL COMPANY,
#

KANATA, ONTARO, CANADA
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CUALITY CONTROL SPECIFICATION OA3-2

TITt.L CHEMICAL DCSIMETRY

Ihe aosorbec gamma ractation dose rate was measurec by Fricke cosimetry (ASTM 016T1-
63) which is calibraters spectrophotometncally with acidified fernc sulonate at a constant
temperature.

QU ALITY CONTROL SPECIFICATION OM2 (DG O295)

TtTu: CAVITY lON CHAaeSER.

The onoton excesure rate was measured with a cavity ionization enameer wnica nas been
calicratec m a :ocalt 60 excosure rate certified oy the National Researen Council of
Canaca

OUALITY CONTROL SPECIFICATION OM6

TTTLL NEUTRON MEASUREMENT.

The neutrcn outout was comoarea to that from a radium: beryllium neutron stancard whien has
been certified oy the National Researen Council of Canaca. A baron.tnfluonce gas counter in
a wax mocerator was used.

.

NOTES:

1. CHAMBER CAUBRATION. All ion ensmber calibrations are based on graonite walled ionization
enamber measurements of tne onoton emissions from cooalt 60. anc are cocsistent with tne
mtemationally agreed output from radium of 0.825 roentgens per hour at one metre from t gram
in 0.5 mm platmum.

2. COMPARATIVE MEASUREMENTS. In all comparative measurements identical geometry is used
for the source and standard and a standard of similar output to the source is enosen.

3. DISTANCE. All Quotations of gamma output are corrected by mverse scuare law to 1 metre from
tne reference coint on the source. The measurement distance used is large compared to the longest
dimension of source or detector.

.1 SCATTER. All cuotations of onoton exposure rate anc corresponomg curie values nave teen
corrected for tne contnbution to the reaarng by the scatter raa ation mnerent in tne measurement
ocsmon. unless otherwise stated.

5. RADIUM. Sources scaled less tnan 30 cays oner to measurement ana wnien are not at ecuikenum
are measurec several times cunng tne growth cened anc tne maximum value et tne autout anc
content extracolated to the ecuilibrium value.

6. NEUTRON SOURCES. Note 5 acclies to sources of radium: beryllium. The neutron outout is also
extr.apolatec to the ecuilabnum value.

7. THE CURIE. Cune content values have Deen corrected for self aosorption of the choton exposure
rate by the source and its encapsulation. Cune effective values are the crocuct of this correctec
exposure rate anc the soproonate specific gamma ray emission for tne isotooe.,

B. SI UNITS. The curie er rad cuantities shown on tnis certificate may De coaverted to the special
S~I. units, becouerel(84) anc gray tGy) u:ing the followmg factors:.

for activity: 1 curie 37 gicacecovertis (GBq)
for aosorcea cose: I rad 10 milligrays (mGy)

.
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