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MATERIALS LICENSE

Pursuam 1o the Atomic Energy Act of 1984 us amended, the Facrgy Reorganization Act of 1974 (Public | aw 934385 and Tule 10, Code of
) Federal Regulations, hapter 1, Pans 30, 31, 32, 33, 34, 35 36 30 40 id 70 and i rebance on statements wnd representations heretotore made |
g by the heensee. a eense is hereby issued authorizing the 1 Clvee W recerve, acquire, possess, and transfer byproduct, source. und spedial nuclear
= material designated below; to use such material for 1 LD and at the placets) designated below . to deliver o ranster soch matenal w
’9 persons suthonzed (o receve oan accordance with the s tthe apphicable Partsi. This hicense shall be deemed 1o continm the conditions
’* peciied wm Section 183 of the Atomic Energy Act of 1954 i ended, and s subject 1o all apphicable rules, regulations, and orders of the
‘ﬁ Suclear Regutatory Commis 1on now or hereafter i ettect and oo specihied below ",
* - .
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’Q Licensee < |
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¥ | Woods Cardiovascular Pulmonary U License Number 21-26747-01 L
. Associates, P.C. =}
-
be

= - 27550 Schoenherr

d Suite 200 - 4 Expiration Dwe - October 31, 2001
Warren, MI 48093 ——— i

g 8 v b 030-34220

Reference No

¢ O Byproduct, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee P
i Special Nuclear Material Form May Possess at Any One Time

’ Under This License

o 4
b A. Any byproduct A. Any A. As needed -

B material identified radiopharmaceutical .
- in 10 CFR 35.200 identified in 10 CFR ‘

B 35.200 (except ‘
- generators and »
il xenon) -
- _ PACESETR
i. 9. Authorized Use: ;
Ff’ A.  Any cardiac imaging and localization procedures approved in 10 CFR 35.200 (Timited :
jf to cardiovascular clinical procedures). .
# -
< ONDITION %
:: 10. Licensed material shall be used only at the licensee's facilities located at L

27550 Schoenherr, Suite 200, Warren, Michigan.
#* 11. Radiation Safety Officer: David A. Graham, M.D.

-
fi 12. Licensed material listed in Item 6 above is only authorized for use by, or under the |8
ol supervision of, the following individuals for the materials and uses indicated: :

f

a

=
o Authorized Users Material and ‘/{

® David A. Graham, M.D. 10 CFR 35.200 for cardiovascular clinical L
15% procedures, !{
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13. The licensee may not possess and use materials authorized in Items 6, 7, and 8
until:

A.  The licensee has constructed the facilities and obtained the equipment
described in the application and supporting documentation; and

BLJELJE R R Uy

B. The U. S. Nuclear Regulatory Commission, Region 111, ATTIN: Chief, Materials
Licensing Branch, 801 Warrenville Road, Lisle, IL 60532-435] has been notified
that activities authorized by the license will be initiated.

14. Within 30 days of the date of a decision not to complete the facility, acquire

equipment, or possess and use authorized material, the licensee must notify the
Commission in writing, of the decision.

15. Except as specifically provided otherwise in this license, the licensee shall
conduct its pregram in accordance with the statements, representations, and
procedures contained in the documents, including any enclosures, listed below,
except for minor changes in the medical use radiation safety procedures as provided
in 10 CFR 35.31. The Nuclear Regulatory Commission’s requlatinns shall govern
unless the statements, represertations, and procedures in the licensee’s application
and correspondence are more restrictive than the regulations,

A. Application dated August 5, 1995; and
B. Letter dated September 27, 1996.
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Date {7 C}g@aff /$9¢ 81%7 2: A, :
aterials Licensi ranch, Region ITT

8 AT AT T T AT AT AT AT T A AR A T AT T T AT T T T T T T AT AT T T T AT T AT T T T T AT i e Y

P S SN S S Y R Y

LA A A UA AT 4 A S

e 9. 9. 9.9 .9






@ e

WRC S ORM 1) VA MUCLAAN REGULATORY CORMIES: O%
:‘.‘c.;. 0 08» :&-‘o‘v‘:o Y O
B o 40 APPLCATION FOR MATERIAL LICENSE FR—

NSTRUCTIONS. SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TD THE MRC OFFICE SPECIFIED BELOW

PUDE Rl AGENC BE PILE AFPUICA TIONE WITH W YOU ARE LOCATED v
VA WUCLEAR REGULATORY COMMISE ON WAIMOIE O ANA KNA MACHIGAN, INMERCT A, MISROUR O LR
OAIRGN OF FUlL CYOLE AND MATER AL BAFETY NS TRRCONE N BEMD APULATIOMNE TO
WA TN D0 JOReS
UV SUCLEAR REGULATORY COMMISEION. RECION 11
BAL OTWER PEARONE FILE APPLICA TIONS A8 POLLDWSE 17 YOU ARE MATER ALS LICENSING BECTION
LOCATED W T8 ROOME VALY MOAD
GLEN BLLYw, W )
OO CTICYT DELASMARE DIETENCT OF GOLURCELS MA WL AR Y LAND
SASRALURTTTE. WEW AEREEY W YORY, PRMNME YL vAMA RNOOE SLAND A ARAL COUODRALC (DAMD EAMBAL LOUDE ARG WO Aka NEBRASKA
OF v RMONT GRND APTLCATYONS TO WEW WECO RORTH DARDT A OK LAMOMA, BDUTH DARDTA, TEXAR UTaAx,
Ok YOSl SEMD APPLICLTIONE TO
VA SUELEAR REGLILATOR Y COMMBBION MEGION |
BUCLEAR WA TER AL SRCTION & WA BUCLEAN REGULATORY COMMIBRION REGION IV
31 Pane AvEmuE MATER AL RADATION MOTECTION SECTION
KNG OF M A A THOS Q11 Avan PLAZA DRIVE, BUITE 1000
ARLNGTON, T WOt
ALARAMS MLONDA SEDWOA EFNTUCT Y SRR SR MON T CARDLINA
PUSETO 0D SOUTW CARGLINA TEMMEREEL, vIRGIses VIAGM BLANDE 08 ALASIA ARIIONE CALIFORML MAKA.| NMIVADA OREGON WA T ON
WRET VIRGiA BERC ASLLCATIONE TT :ummnmmmwm.umvm
VE MUCLEAR REGULATORY COMMBEION REGION |
WA TERIAL RADIA TION MROTECT 10N SRCTION V. NUCLAAR REGULATORY COMMISEION AEGION v
100 MARMIETTA STREEY MWITE 200 WATERIAL RAD ATION MOTECTION SECTION
ATLANTA G4 M2 VRO MAR A LANE BUITE 10

WALNUY CRERK. Ca teiee

PERBOME LOCATED ' AGREEMENT FYATES SEND AFPLICATIONS TO THE UL NUCLEAR ARGULATORY COMMITERN OML Y IF THEY Wils TO FORBESE AND UBE LICENGED MATERIAL
W ETATAS BUBMCT TO Wi SUCLAAR REGULATOR Y CORMATERIOM A0 DT 108

1OTMIE I AN APPLICATION FOR /Ohas spmrmirmw o | 2 NAME AND WAL ING ADDRLES OF PP ICANT (ineves [ o Cam/

v | & wew Lcanse Woods Cardiovascular Pulmonary Associates, P(
B AMENDMEWT TD LICENSE NUMBER 27550 Schoenherr, Suite 200
C HENEWAL OF LICENEE NUMBES Warren, MI 48083

3 ADOSEEE RS Wl AL LCENSED MaTER AL WiLL BE USED OF PORBESIED

same

(o s e e e o 4 o et m s

& WAME OF PEREON TU B CONTACTED ABOUT Thid AFFLICATION TELEPMONE NuNBER
David A. Graham, M.D. 810-776-4200

DAY (TRME § TWROUGHK 1) 0N % & 11 PASER  ThE TYRL ANE SCOPE OF INFORMATION TD B8 PROVIDED & DESCRIBED & ThE LICENSE APPLCATION GUIDL

§ RADIDACTIVE MATER AL
a b e . (Y P e e e e el & PURPOSE (S PO BICH LUCENSED MATERAL WLl BE USED
T — . ——— S S

N el | MM asTee B TRAWING FOR D1 VIDAALS WORKING I GR AR ESUENTING RESTRICTLT AREAS
0 PASILUTIAS ANE EOU aENT 160 RADIATION BAFETY MIOGR AN
[F 3 m-“ P63
WAL ARAGRMEN - 7 AMOUNT T
- »e8 caTROONY 7 ¢ lonciomo 8 [y o
13 CHNTIFICAT 0N e dv cumamens Sy appicsry/ TWE APPLICANT UNDERETANGS ThaY ALl TTATHMENTE ANO RESRABANTATIONS MADE IN THE APPLICA T ION ARE
BINOING DM THE APPLICAN T

THE LML ICANT AND ANy OFFICIAL BXECUTING TWE CERTIFCATION On BENALF OF Twa APPTICANT MAMED W TRM 2. CERTIFY THAT Twil ANLICATION B

PREVARED W CONAORMITY WP TTTLE 16 CODE OF FEDERAL REGULATIONS ralr™s 30 22 33 &’. AND 40 AND THaT AL WFOMMA TION CONTAINED HEREN

B TRUE AND CORRECT TD Twl BRET OF THER CnORLEDGE AND SELIEF

WARMING W8 USL BECTION 1001 ACYT OF JUNE 2% a8 E75TAT Tee 1T A CRIMIMAL OFFENST TO MAKE A WILLAULLY FALSE ITATEMENT OR REPRESENTATION
DEPARTIENT OR AGENCY OF Tl U ITED STATES A8 TO AnY WITHN (TS A0 ICTION

!m-mu ]mu D4 TE ’
David A. Graheh, M.D. Authorized User Physician g/f "
T4 v
e  WORULD YOU BE WAL NG TOD FURNIEn -a i o Ay
S o - L AP % O THE FSOROMIC NFALT OF CURNENT MRt REGULATIONS OR anY FUTURE

PROPOSED MAC REGULATIONS THAT MAY AFPECY YO GWAC apeivun guwet
i e A &

R TR o7 SUS S —

n &\ e - : ’

I R LA TP e - S K
POR MAC USE ONLY — m 1
FHE CATRIOM Y OO T Rfcm T TIH

ey~ AUG 1 & 1996 n

J
-
)




- '3
APPLI.IOII FOR MATERIAL LICENSE
h’ ————

Documentation of Attachments to this Application

Section Attachment Desctigtion

A. Description of the Scope of Operation
B. Radioactive Materials Requested in This Application
C. Training and Experience of Authorized User and RSO
D. Personnel Qualifications and Training
E. Facilities and Related Equipment
| F. Radiation Detection Instrumentation
G. Calibration of Survey Instrument
H. Calibration of the Dose Calibrator
I. Quality Control of the Gamma Camera
J. Personnel External Monitoring Program

Radiation Safety Committee

ALARA Program

K. Leak Testing of Sealed Sources

L. Rules for the Safe Use of Radiopharmaceuticals
M. Procedure for Radioactive Spills

N. Procedure for Ordering Radiocactive Materials
0. Procedure for Opening Packages

P. Radiopharmaceutical Records

Q. Procedure for Area Surveys

R. Radionuclide Waste Disposal Procedure

The documents in this application are ordered on the following pages as
they are listed above.




APPLICATION FOR MATERIAL LICENSE __________ Attachment A _]

DESCRIPTION OF THE SCOPE OF OPERATION

This license is for diagnostic nuclear medicine procedures only as
described by 10 CFR 15.100 and 10 CFR 35.200, limited to cardiology
procedures and implemented in a private office facility. The materials
used at this facility will be obtained from a radiopharmacy in unit-dose
form. The applicant will not obtain a 99Mo/99mTc generator. The facility
will not perform any studies using radio sodium iodide or radioactive
gasses. No radiotherapy will be performed. Bulk form or multi-dose vials
may be obtained if the applicant wishes.

This facility is exempt from Quality Management requirements; thus,
no quality management program will be developed.

All unused radioactive doses and spent syringes containing residual
radioactive contamination will be returned to the radiopharmacy for
disposal as allowed. Records of the return will be maintained by the
applicant.  Other contaminated wastes, such as wipes, tubings with residual
activity, contaminated gloves, etc, will be stored for disposal via the Decay
in Storage procedure.

The facility design will meet the requirements of 10 CFR 20.1'0% and
10 CFR 20.1301 for exposure limits to the radiation workers and to tne
members of the general public.

If the needs of the applicant/physician require the operational scope
to change other than as described, an amendment request will be filed
prior to implementation of the requested changes.
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APPLICATION FOR MATERIAL LICENSE Attachment B

Radioactive Materials Requested in this Application

Radiopharmaceuticals

The applicant wishes to receive a license for all radiopharmaceuticals allowed under 10 CFR 35.200,
or state equivalent. These radiopharmaceuticals, to be used in an out-patient facility, are limited to:

of each form Burpose of use

PeTce Pertechnetate 80.00 Human use

HSA 40.00 Human use

PYP 40.00 Human use

Other FDA-approved

forms 200.00 Human use

01T Chloride 60.00 Human use
W Tece Pertechnetate 5.00 Quality Control
and Calibration
L ¥ Chloride 1.00 Quality Contrel

and Calibration

Sealed Sources for Quality Control and Calibration as described on the next page.

These sealed sources are authorized under 10 CFR 35.57, or equivalent state regulation.

*Note: The sources of radiopharmaceuticals-will be obtained from the radiopharmaceutical supplier in
unidose or multidose form. The applicant will not obtain a generator for * T, or make "kits" using the
radiopharmaceuticals listed in this application (the “supplier” includes the radiopharmacy).

All unused sources, contaminated syringes, etc., that are obtained from the radiopharmacy will be
returned to the radiopharmacy for disposal. Only those materials originating in the facility (wipes, etc.)
will be kept in the facility for decay in storage (DIS).

It is recognized that the *'T1 and *’Co are licensed by the “State,” including Agreement States.




&

@

APPLICATION FOR MATERIAL LICENSE Attachment B 2

Sealed Sources

The sealed sources will be obtained from: E. I. DuPont de Nemours & Co.,
331 Treble Cove Road
Billerica, MA 01862

The sources used for the dose calibrator are:

rt ace Nimhber Fom
Ba 133 sealed
Cs 137 sealed
Co 57 sealed

The sources used for the gamma camera are:

Elementand Mass Numher Eors
o 37 sealed

Max. mCi Catzalog Number
0.250 NES-358
0.290 NES-356
5.000 NES-206
Max, mCj alalog Numbe-
5.000 NES-39]

A description of the sources provided by the supplier is given below. These sealed sources will
not have acuviues greater than those stated in 41.26(b)(4). If the sources decay to levels below
those stated in 10 CFR 35.50(b)(1)(2) they will be replaced.

Isotope Calibrator
Reference Sources

For checking callbrator accuracy, performance and
consistency.

Goocd practice dictates. and regulatory agencies recommenc,
that isciope calibrators used for measuring diagnostic and
therapeutic doses of racicpharmaceuticals be checked reguiarty
over the calibrator's range of measurements. Calibrator perfar-
mance is easily monitorec by using the following calibrated
standarcs to verffy the accuracy of its assays:

(a) Along-lived source, such as '""Cs (T 12 = 30 years), to
avoid the tedium of constant decay comections.

(b) AVCoscurce (T 12 « 270 days) that simulstes *™ ¢,
the most common radionuciKde in nuciear medicine.

By keeping a daily log of the values obtained on selected ranges
with both standards, the use’ develops a performance record
that detects calibrator error or failure before a mistake is made in
2 patient's dose.

Both sources are supplied in a 20m! epoxy in 8 27ml plastic vial,
85 mm H x 30 mm D. Calibrated 10 +/- §%.

0€3-562 Calibrated "®Barium Source, 250uCi
101-356 Calibrated '"Cs Source, 200uCi
0€3-261 Caiibratec Simulated *T¢ Source (WCobah), SmCi

’Cobalt Flood Sources

Intenced Uses: * Daily intrinsic uniformiy
checks
2 Extrinsic collimator checks
* Uneartty and resolution

checks with bar phantem

* As transmissior sources

* Quality control for accredita-
tion anc regulatory require-
ments

The sources contain "Cobah, unformiy dispersed and cured
inarngidplastic euche casting Each source is supplied with an

atiractive cushioned, lsad-lined, wooden storage case, reducing
the exposure rate & surface to approximately 1.4mRMr.

Ali sources are inspected for emission non-uniformity less than
1% & 2 standard deviaticn and verilied statistically. Each
source 18 supplied with a Leak-Test certificate

Fiood Source: 062-297 18 3/4° diameter, 5mC




APPLICATION FOR MATERIAL LICENSE _ __Auachment_C__]

TRAINING AND EXPERIENCE OF AUTHORIZED USER AND RADIATION
SAFETY OFFICER

The Authorized User physician and the Radiation Safety Officer for
this facility will be David A. Graham, M.D. Dr. Graham is licensed to
practice medicine in the state of Michigan.

Dr. Graham's training and experience is documented to meet the
requirements of 10 CFR 35920 (b). Documentation is attached to this
application within Attachment C.
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('ARD!OVA_SrCULAR SPECIALISTS, P.C. QVJ

_'h
STEVEN WIDLANSKY, MO, FACT

29645 POURTEEN MILE ROAD NATHAN KERNER, M.D. FACC
ALAN CHERNICK, M.D, FACC SUITE 200 MARY LAZAR, M.0. FACT
LYNN MULLER, M.D. FACC FARMINGTON HILLS, MICHICAN 483 34-1866 STEVEN BELEN, 0.0 FACO!
LARY COLDMAN, M.D. FACC PHONE (B10) 932-3700 FAX (810) 9323707 ALAN SILVERMAM, D.O. FACT

June 7, 1996

|

|

|

To Whem #t May Concem: l
1

{

This letter is regarding David A. Granam  David Graham is currently a cardiologist in clivcal practice |
working predommantly out of St. John's Mospital. | am currently licensed in nuciear cardiology and have
an active, full-time practice working out of meny hosprtais in the greater Detroit area including |
Beaumont, Sinai, Botsford, and Huron Valley Hosprtal. |
Dr. Graham has had quite extensive experience in clinical cardiciogy. specfically nuciesr cardiclogy,
anc has been iInumately involved throughout his traming with hrs specfic imerest in the field of nuciear
cargioiogy. As such, dunng his training at Sinai Hospital he spent several months in the nuciear
cardiclogy division where ne was responsibie for the performance and interpretation of nuciear cardiac
studies involving rest and stress Thallium, rest and stress MUGA sties, shunt studies, as well as
Technetum pyro phosphate scanning for acute myocardial mfarction.

|
|
{
!

{
|
Davia has spent considerable time since his fellowship in the field of nuciear cardiclogy at St John's '
Hospital where he perscnally interprets ail studies performed on both his patients his associate's ?
patients, and ail patients that he has caliec upon for a consuitation. Since his formal feliowsnip training |
he has attended several conferances regarding the topic of nuclear cardiciogy and recently devoted 200

hours in @ structured conference devoted to physics and radiopharmaceutical preparation. and in the
mere technical aspects within the field of nuciear cardiclogy

i
{
|
As far as numbers, his expenence with both rest and stress Thalium stuches, clinical correlations, as ‘
wel as angiographic correlatons, probably are well in excess of 500 s'ucies since July of 1589 These |
ware both planar as well as SPECT images, and more recently, Gated SPECT imaging. His volume of |
both rest and stress MUGA studies are in excess of 200 which inciude both the ejection fraction i
calculations and wall motion evaiuation. Shunt studies are in the range of 50, the majority of which ‘
cathetenization correlates The hours devoted to nuclear clinical cardiology and work expenence !
accrued since 1989 is cbvicusly hard to assess but | suspect is approaching at least 1,000 hours and
this excludes his involvement with hus cardiology feliowship program, |

%X»h NG Vm-\\\ I‘

Lynn K. Miller, MD
LKM/br
DT 6/5%8

|

’.

!

L

Lynn Keith Miller, M.D. - Nuclear License No. 21-20324-01 ‘
{
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NUCLEAR MEDICAL EDUCATION PROGRAM
Affidavit of Academic Completion and Competency

This document is io atlest thal

DAVID A. GRAHAM, M.D.

has successfully compleied the didactic program

RADIOPHARMACEUTICALS AND CHEMISTRY

and has provided evidence of aitendance in this program and evidence
of achieving the objectives of this program through exanunation.
This program provides the following levels of ac omiplishment

50 Didactic Instructional Hours (DIH)
(In compliarce with 10CFR35 and Agreement States)

5  Continuing Fucation Units (CEU)
Technical/ Professional Credit specified by the June 15, 1996
American Pharmaceutical Association and the l):‘“ (_I.;s.s_ ('»;m““:l;'
American Association of Health Physicists®

“addebstiomai den wmwntation well be provaded o Regulatory Agencies upon partu el request

/ﬁ’f{az//; Z( MEIRP

Authosized Signature Affidavit of Competency

Institute for Nuclear Medical Education
5660 Airport Bivd., Suite 101, Boulder, Colorado 80301 — 800-548-4024 1 .

o

Certified, Approved and Regulated by the Divisies of 'rivate Occupational Schools, Depaziment ol Higher Education in Colorado Validated by the
Accrediting Commission of the Accreditizig Council for € ontinuing Education Training, a national accrediting agency listed by the US Secretary of Education
Validated by the American Council on Education, recognized by the American Association for ( oliegiate Registrars, Council on Post Secondary Education




NUCLEAR MEDICAL EDUCATION PROGRAM

Affidavit of Academic Completion and Competency
his docwmient is lo allest that B %z

Attachment C3

__DAVID A. GRAHAM, M.D.
has successfully completed the didactic program

MEDICAL RADIATION PROTECTION

and has provided evidence of attendance in s program and evidence 4
of achieving the objectives of this program through exanunation.
This program provides the following levels of ace emplishment.

e 50 Didactic Instructional Hours (DIH)
(In compliance with 10CFR35 and Agreement States)

5  Continuing Education Units (CEU)

5\
X ) 50 Technical/Professional Credit specified by the June 15, 1996
) e ———e vl Sl
l' American Pharmaceutical Association and the Date Class Commenc
American Association of Health Physicists®

“aduluisonsal don semsertataons will be provded o Regulatory Agewowes wpen pariepant reguess

glglhnt
Canlio o €80QL .

Authornized Signature

Institute for Nuclear Medical Education

5660 Airport Bivd,, Suite 101, Boulder, Colorado 80301 — 800-548-4024

Affidavit of Competency

Cerhified, Approved and Re gulated by the Division of Poivate Uoowy ational Schools, Department ol Hligher Education i ¢ olorado. Vahdated by the
Accrediting Commission of the Accrediting Council for Continuing Education Training, a national accrediting agency listed by the US Secretary of Education
Validated by the American Council on Education, recognized by the American Association for Collegiate Registrars, Coun il on Post-Secondary Education
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NUCLEAR MEDICAL EDUCATION PROGRAM
Affidavit of Academic Completion and Competency

This document is to attest thai

DAVID A. GRAHAM, M.D.

has sucessfully completed the didactic program

PRINCIPLES OF RADIATION PHYSICS

and has provided evidence of attendance in this program and evidence of achieving
the objectives of this program through examination
This program provides the following levels of acc omplishment:

.....
Vo

B0 Didactic Instructionial Hours (DI}
{In compliance with 10CFR35)
_ 5 Continuing Education Units (CEU)

B0 Continuing Medicai Education {CME) )
B0 Technical/Professional Credit spectlied by the 27 1\pl’l| 1996

American Pharmaceutical Assoclation and the i)lie Class CBKIKICI;Ed
American Assoclation of Health Physicisis®

“acdedtitonad dovuneniation will be provtded (o Regulatony Agencies upon

191370 I3

Affadavit of Competency i

INSTITUTE FOR NUCLEAR MI "ICAL EDUCATION

5171 Eldorado Springs Drive, Boulder, CO 80503 800-548-4024

Higher Education in Colorado Validated by the Accredit
US Secretary of Education

Certilied, Approved and I gulaled by the Division of Private O lA".||lillhl| Schools, Deparunent ol |
yutinuing Education Training, a national ac rediting agency lsted by the

ing Conunission of the Acerediting Council for €
an Assoctation for Colleglate Registrars, Council on Post Secondary Education

validated by the American Council on Education, recognized by the Americ



NUCLEAR MEDICAL EDUCATION PROGRAM
Affidavit of Academic Completion and Competency

This document is to attest that

DAVID A. GRAHAM, M.D.

has sucessfully completed the didactic program

MEDICAL RA” IATION INSTRUMENTATION

and has provided evidence of attendance in this program and evidence of aclueving

the objectives of this program through examination
This program provides the following levels of accomplishment

~ 50 Didactic Instructional Hours (DI
(In compliance with 10CFR35)
Continuing Education Units (CEU)
Continuing Medical Education (CME)
_Technical/Prolessional Credii spectiied by the
Asticrican Phanmaceutical Assoclation and the Date Class Commenced
American Assoclation of Health Physicisis®

*excdedtttemal divunentation will be provkied o Regudatory Agencies upaon

191342

" Affadavit of Competency

INSTITUTE FOR NUCLEAR MEDICAL EDUCATION
800-548-4024

sivision of Private Occupational Schools, Departinent of Highet
I f &

1 May 1996

5171 Eildorado Springs Drive, Boulder, CO 80303
Education in Colaada
ageney listed by the US Secrelary of Education

FCentilicd, Approved and R gulated by the i
t Secondary Education.

it Conumission of the Accrediting Couin il for Continuing Education Training, a national accrediting
atlon, recegnized by the American Assoclation for Collegiate Registiars, Coun il on Mos

I Validated by the American Council on Edue

Validated by the Accre dl'"‘? - =3\




APPLICATION FOR MATERIAL LICENSE Attachment D

Personnel Qualifications and Training

Technologist Oualificati

All nuclear medical technologists will be registered or certified in nuclear medicine by the ARRT,
CNMT, or ASCP, or they will, if allowed by local or state laws, have the equivalent training in nuclear

medicine. If local or state laws require registration/certification and a state license, then the applicant
will comply with those laws.

In addition to the above, the physician applicant will interview the technologist, obtain a resume of his/
her experience, and ¢ aluate the technologist through close observation of her/his nuclear medical
techniques in actual operation.

p | Training P

Who will be instructed:

All personnel (professional/technical and ancillary) will be instructed. The professional/technical
personnel will include, but not be limited t0: technologists, authorized users, physicists, and physicians
who are not authorized users, but may be present when by-product material is being used. The ancillary
personnel include nursing, clerical, housekeeping, and other personnel who may frequent the area where
material is being used.

Instruction Frequency:

an annual refresher training program, and whenever there is a significant change in the duties, regulations
or terms of the license. There will also be instruction as deemed necessary by the RSO for all personnel
after spills, misadministrations, and other incidents, including monitored high personnel exposure.

Topics of Instruction: Instucton will include, but not be limited to, the following subjects:

Applicable regulations, license conditons and workers' rights

Areas where radioactive matenals are used or stored

Potential hazards associated with radioactive materials and bio-hazards, and procedures for each
area where emplovees or physician staff work

Appropriate radiation safety procedure

Licensees' in-hours work rules

Each individual's obligation to report unsafe conditions to the RSO

. Appropriate responses to emergencies or unsafe conditions

ammog Ow>

Personnel who work with the materials will also receive copies of procedures for the following:
monitoring the performance uf imaging equipment, ordering andreceiving radioactive material, opening
packages, recording by-product material use, surveying radiation areas, safely using radiopharmaceuticals,
disposing of waste, and responding to emergencies.

Method of Instruction:

Instruction will be formal, didactic, and/or individual, as needed. It will include, but not be limited to:
personnel monitoring programs, ALARA, rules for safe use of radiopharmaceuticals, emergency
procedures, floor plans showing areas of use and storage, and a tour of the facility.

Method of Evaluation:
The RSO or her/his agent will evaluate and informally observe the individual's work activities.

M
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Facilities—~Annotated Drawing of the Radioisotope Facility

Scale: 1/4" = 10" Identification of Areas:
Direction: North a) Nuclear imaging arca
b) Computer area
Shiclding is indicated on the drawing ¢) Radioisotope receipt
and on the following sheets of this applicazon. d) Radioisotope storage
¢) Radioisotope waste

Woods Cardiovascular Pulmonary Associates, P.C.
Warren, Ml 48093
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Attzehment E 2

N C Systems
5171 Eidorado Springs Drive
Boulder, CO 80303

Woods Cardiovascular Pulmonary Associat

1-800-548-4024
Plans developed for:
DATE SCALE SHEET BY
g » 5" 2
-
A s r B/ A
B D T ’:l D~
| E l E
L
Not necessarily to scale
FRONT VIEW SIDE VIEW
BODY SHIELD LEGEND
IDENTIFICATION | DESCRIPTION
A Dose
Calibrator
B Body Shield
C Radiopharma
ceutical
Shielded Glass Storage
Viewing
e D Radiopharma
ceutical
Side Receipt
Shielding
/// E Radiocactive
Body Back Waste
Shielding Shieiding
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Facilities—Table Top Barrier Shield

Table Top Lead Barrier Shield

Protect head and body from radiation when
working with radioactive materials.

MINI TABLE TOP SHIELD-—for small jobs in limited
working areas.

STANDARD TABLE TOP SHIELD-—for all routine
l work requiring protection against exposure to radiation,

Select the shield most suited to your work load. Both units
provide exceptional protection to the clinician when setting up
technetium generators, filling syringes, performing radium
loading procedures, eic.

1/2" thick lead wall protects the torso while the base provides
ample working surface and balance against tipping. Face
shielding is optically clear 1/4" thick lead glass (1 or 2 pieces
may be specified when ordering), cantilevered for unimpaired
viewing of work area. The lead equivalent of each thickness of
glass is 2.00mm.

Both units can be moved with little effort to any convenient
location, allowing total flexibility in choice of work area.

Mini Table Top Shield Standard Table Top Shield

S R A N DL N —
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Equipment Quality Control Phantoms

See also "Notes on Sealed Sources” on page K 2 of this applicaton.

Emission Phantom

Extra Large Flood Phantom Source

giameterpooicompletely includes a patient's
lungs, aliowing accurate patient pesition when
pe

g oy
a diverging collimator

- e 18 9 /O LR T S AR e
v 10 1/ X101/ X CK, W c QGiameie s
1/ maudy far - o ~epeshims
X 1/ Cavily 10r sunabie rac.onucice
Enas 4 el e lelsl Bl Nl
e Easy 10 l=—Qrain pPo proviced

Transmission Phantom

r[ \ Standard High Resolution

Bar Phantom

« Bar Widths: 1/4", 3/16", 5/32", 1/8"
(64mm, 48 mm, 4.0mm, 3.2 mm)

« 15" field across bar configuration (38 cm)
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Facilities—Radiation Safety Equipment

Vial Shields

This lead shield, available in ether 1/2* or 1/4" thickness,
was designed to permn safe, convenient handling of vials
containing liquid radionuclides. it is particularly important
when milking “cows.” The vial provided with the generator
may be placed in the shie/c, and the generator eluted in
accordance with the manuyfacturer's instructions.

The shieid has a high density iead-giass panel, with
shielding thickness aquivalent 1o that of the lead wall, so
that the entire process may be viewed. The shield nas a
screw-type cover with an opening through which a syringe
needie may be insertec for withcrawai of the radionuclide
from the via

Lead Lined Storage Container

For Contaminated Syringes
» Safely holds used hot syringes
« Rapid, safe disposal

‘
V4
.‘\\*
\

e —

-«
L
5 ‘
‘\,\__/

SPECIFICATIONS:

Lead Shislding: 1/8" Lead Shieiding
Measu es: 6 3/4" high
§* diameter

Weight: 7 ibs

Pro-Tec*Syringe Shield

Pro-Tec Syringe Shields are the first functional, safe,
unobtrusive, easy o use, unbreakabie, and lightweight sy-
ringe shields available The slimline design is comfortable for
both patient and clinician. The patented spring loaded twist
lock of the stainiess steel and brass screw lock keep dispos-
able syringes snug inside the shield. Pro-Tec Syringe Shields
are half the weight of other syringe shielkds, yet the Pro-Tec will
normally reduce exposure from *"Tc by a factor of 20. The
Pro-Tec Vu-Thru has a viewing port, so that drawing and
injecting can be accomplished with the synnge in the shield. A
special optical glass window with a density cf 2.3 gm/cc covers
the pont

m
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Attachment F
Radiation Detection Instrumentation
Instrument Supplier/Model Use
Gamma Camera System CARDIO-CAM I, 11, or SPECT Nuclear medical imaging
System, fumished by: for nuclear cardiology
CARDIO-CAM Corporation procedures
5171 Eldorado Springs Drive
Boulder, Colorado 80303
Nuciear Medical Computer Supplied by CARDIO-CAM Nuciear medical data
' Corporation as described above presentation and analysis
Dose Calibrator Arcmlab 100 Dose Calibrator Radiopharmaceutical
Catalog #086-250, or equivaient, quality control of patient
from: doses
Biodex (Atomic Products)
P.O. Box 702
Shirley, New York 11967
Survey Meter Bicron Surveyor 2000 Portable Daily surveys, ambient
Survey Meter, supplied by: exposure surveys, package
Bicron Corporation surveys, spill and
12345 Kinsman Road contamination surveys,
Newbury, Ohio 44065 and other measurements
External GM Probr Model: As described above
SWGM, fumist 24 by
Bicron Corpo: ation, listed
above
Sample Analysis Cardio-Wipe II System, Counting of samples, wipes,
provided by CARDIO-CAM or swipes for contamination
Corporation, described above surveys, spills, and other
sample analysis
Film Badges—Body Furnished by: R.S. Landauer, Whole body personnel
Personnel Dosimeters® Tech/Ops Landauer, monitoring of all individuais
2 Science Road who frequent areas where
Glenwood, IL 60425 radioactive materials are
received, us<d, manipulated
or stored
Extremity Dosimeters TLD Fumished by: ... Landauer, Monitoring the extremities
Dosimeiers Tech/Ops Landauer, described of all personne! who handle
above sources, or of patients who
have been recently injected

No.»: >ee the attached pages for the description of the systems described in the above list.

*These dosimeters will b2 exchanged on a monthly basis, at the beginning of each month.

R A S TIIN——.
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Atomiab 100

Actvey Range

Detectar Uneamy
Electometer Linearsy

Elecrometer Accuracy

Response Time:

Overzii Accuracy:

.01 uCito 9699 mCi
(or Ba equivaient
1% or 0.2 uCi, whichever & greater
= 1% or 0.1 uCi, whichever is greater
= 1% or 0.1uCi, whchever s greater
Less than five seconas to reach 35%
of final reacing
= 3% or 0.3 uCi, whichever s greater

L 2 2

Overall accuracy is affected by such factors as the
accuracy of the specific source calibration, geometric
variations due to sample volume or configuration,
detector linearity, electrometer accuracy, and readout

UV e

accuracy Frequency: 5060 Hz
j Display Untt: Dimensions: 35" x12°x 143"

(BSemx305emx363em)

Weght: Ebs(27kg)

Detecior Untt: Dimensions: 75"x 75 x 18"

Overal Weght: 35 bs (15.75 kg)

Wel Diameter: 25" x 10
(Bdemx25.4cm)

Wel Shielding:  1/4" Lead

Repeatapity:

Dgral Readowt:
Power Recurements

% 0.3% above 1 mCishort term
(24 hr); 1% long term (1 yr)

4Dgn LED

1001 120 VAC @ 12 A, 200
L2 VAC@ 14 A

The Atomiab 100 Features:

» Computerized, highly accurate dose calibration
» Activity display with bright, easy to read 4-digit LED
+ 10 pre-programmed isotope selection push buttons
+ Electronic thumbwhee! with 4-digit LED display
for isotope calibration settings
« Switch berween activity display in curies or becquerels
+ Remote ionization chamber with double the standard
shielding and 10 foot cable
« Includes Vial Dipper, Well Insert and Moly Shield

+ Software controlled, automatic background correction,
display zeroing and range selection

+ Opticnal computer interface: RS232 bi-directional senial
conumunicatons por

* Coded error messages: almost instant display, update,
memory prolecion

« All functions performed under push button control

» Industry exclustve 2-yvear warranty

» Lineator option availadie
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Surveyor 2000™ Portable Survey Meter

* Rugged Housing

» Sliding Beta Shield

* Solid Interna! Connectors

* Energy Compenscted

* 3eta and Gamme Sensitivity

RADIATION DETECTED: Alpha, beta, gamma with external probe, gamma and x-ray with internal detector
DETECTOR: GM tube, internal. Choice of GM probes, external.

RANGE: 0-2000 mR/h in 5 linear ranges. 0-240,000 com

HIGH VOLTAGE: Electronically stabilized, factory set at $00 V

HV TEST: Exclusive self test to verify detecter HV power supply

CONNECTOR: MHV

ACCURACY: Within 10% of reading for '¥’Cs when calibrated accorging to NRC Reg. Guide 10.8
ENERGY RESPONSE: = 20% trom 40 keV 1o 1.2 MeV (internal detector)

WARM-UP TIME: None

SATURATION: Typically > 1000 R / hr for most GM probes (provided by exclusive anti-saturation girguit)
More than SR / h for pancake GM probes

RESPONSE TIME: Switch-selectable optimizec for each range. 0-80% of final reading as follows

] Time F
Range Fast Slow
X0.1 6 sec 25 sec
X1 2 sec §sec |

10 1 sec 3 sec
X100 <1 sec 1 8ec
X1000 <1 8éec 1¢ec

DEAD TIME COMPENSATION: Exclusive circuitry provides near linear response

BATTERY COMPLEMENT: Single S-volt (MN 1604 or equal). The additional battery hoider may be used as
storage of spare or parailel-wirec

BATTERY LIFE: More than 100 hours, or over 200 hours with parallel optien.

TEMPERATURE: Operational from -40° 10 +60°C.

HUMIDITY: Less than 5% change in reading from 10-95% RH.

CONTROL: Eight-position rotary switch as indicatec

DISPLAY: Ruggedized, recessed, high-torgue 1mA meter with 3.35" (8.51 ¢cm) scale marked 0-2 mR/h,
0-2400 cpm, ‘Bat. ok,' 'HV ok.' Meter protected by impact-resistant Lexan® polycarbonate window.
GEOTROPISM: Within = 2% of full scale.

SHOCK: 100g per lightweight machine of MIL-STD 202C, method 2028.

VIBRATION: 5¢g in each of three mutually orthogonal axes at one or more frequencies, from 10-33Hz.
AUDIO: A built-in speaker, with panel mounted orvotf switch, provides audible “click" for each detector pulse.
With the speaker off, an audibie alarm sounds (if desired) when meter is over full scale on any range.
CONSTRUCTION: Splash-proof, shock proof, two-piece all metal case. Scratch-resistant laminated control
panel and Bicron Kleen-Krome® trim on case top, and durabie black polyurethane paint on handle and case
bottem

SIZE: 4.25 x 8 x 6.8" including handle and probe clip (10.8 x 20.3x 17.3 cm)

WEIGHT: 2.2 Ibs (1 kg), excluding probe.




APPLICATION FOR MATERIAL LICENSE

CARDIO-WIPE II

A scaler/timer system interfaced to a Nal crystal detector. The scaler/timer features a built-in power
supply with full-range control from zero to 2000 volts. Separate light switches are provided for on-off,
line frequency test, count, stop, and reset functions. A single MHYV connector is provided on the back
panel, along with a line fuse holder. The Nal (T1) well scintillation probe is mounted in a base which
provides 1.9 cm of virgin lead shielding to all externally exposed surfaces. The 4.5 x 5.1 cm crystal

contains a well 3.8 cm deep and 1.7 cm in diameter. The well is lined with .25 mm aluminum. A single
MHY cable connector is provided for interface.*

MODEL WP-2000 WELL SCINTILLATION PROBE (FOR TEST TUBE SAMPLES)
Scindllaor: 1.75" (4.5 am) x 2" (5.1 am) Nal (T1) well crystal; well: .7" (17 mm) diameter
x 1.5" (3.8 cm) deep: well entrance window: 0.1 inch alurninum (.25 mm)

PM Tube. 2" (5.1 cm) diameter
Resolution: 9% or better full-width-half-maximum for '*'Cs (0.662 Mev)
Shielding: 75" (1.9 cm) virgin lead surrounds crystal

Dimensions: Height 10.75" (27.3 cm)
Base diameter: 6" (15.2 cm)
Lead height: 5" (12.7cm)
Lead diameter: 4" (10.2 cm)

Connectors: High voitage cable: MHV
Signal cable: BNC

Note: with AA-2010 System, only one cable is required
for both high voltage and signal. single MHV

Attachment F 4

TECHNICAL DATA MODEL 500 SCALER/TIMER

Readout: 199,999 counts, all electronic, no mechanical register

Resolving Time: '3ener than one microsecond

Input Sensitiviry: (1.25 volt negative

Voltage: C 10 2000 volts, continuously variable: zener regulated;
coarse and fine controls

Preset Timing: 0.5, 1,2, 5, 10 minutes and manual; derived from

power line frequency; accuracy o 0.03%
Power Requirement:  105-125 volts, 60 Hz (230 volts, SO Hz optional)

Detector Input: MHY connector

Shipping Weight: 14 pounds (6.4 kg)

Dimension: 4.5" (11.4 cm) highx 11" (27.9 cm) wide x 10.5" (26.7 cm) deep
In Line Fuse: 1 amp

*Manufacturer of origin is The Nucleus, 761 Emory Valley Road, Oak Ridge, TN 37830-2561.
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CARDIO-WIPE ll—Technical Specifications

The following empirical data was obtained in a controlled bench-top environment to determine the
Minimum Detectable Acitvity (MDA) and Lower Limit of Detection (LLD) of the system, as required
by 10 CFR 35.70. The instrument was operated without pulse height analysis. An NIST traceable “'Co
source was used to approximate the response of the system to *T¢. Calculations were performed using
the method described in the Appendix to Regulatory Guide 4.14 Revision 1, of the Nuclear Regulatory
Commuission. Because the system will be used to perform analysis of wipe and swipe samples, no
correction factors were used for variations in sample volume or fractional radiochemical yield.

RAW DATA:

Average Background: 390 cpm, 6.5 cps
Standard Deviation of Background: 20 cpm, 2.5 cps

$7Co NIST Standard Source: Serial Number C-113-3

69 uCi (1,528,572 dpm) on Date of Testing
Net Yield in Well: 1,050,610 cpm

CALCULATIONS:
System efficiency:
1050610 cpm/1528572 dpm = .68 cpm/dpm = 68% efficient

Lower Limit of Detection for *"Tc¢:

466x2.5

= .0005uCi (1144 dpm)
37X 10°x .68 x e tS#Vairin

This instrument meets the requirements of 10 CFR 35 to detect 2000 disintigrations per minute.

e
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Procedure for Calibrating the Survey Instrument

The applicant will not calibrate the survey insument, but will have a qualifed contractor perform the
calibration on an annual basis, or after any repair o'.hc' than the replacement of bartieries. The
procedure for obtaining this calibration is outlined belo

1) The selected contractor will have an NRC or Agreement State License to perform calibrations,
and the applicant will document this license before contracting the calibration. It is anticipated
that the calibrations will be performed either by the manufacturer of the instrument, or by Romaes
Laboratory/ INME/NC Systems (5171 Eldorado Springs Drive, Boulder, CO 80303, 303-499-4099,
License #COLO 751-01), by Eberline Instrument Corporarion, 504 Airport Road, Santa Fe, NM,
87501, 1-800-274-4212), or by KNS Associazes, Inc., (1926 Elm Tree Drive, Nashville, TN,
37210, 615-883-9760, License #R-1975-C1).

2) If acontactor remote from the locaton of the ‘a:‘.l'rv Ls used, either a replacement survey meter

M MGl Y L0 MOV ey Ve B L viR e s ~

will be obtained during the calibration, or the facility will not operate during the time the system is

- e

not present. The replacement meter will match the performance of the ongmal meter.
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4) ch.. receipt of the inscument from calibradon, the applican: will check its appareat rate of

exposure w ‘abh;.-k or independent check source (license exe:‘n;'..ardn te the leve! of exposure
on the survey meter, Prior to each operation, the ins:-..:::':: will be checked to determine that the

. - " ~n - . g - Il H L B
reacing is szl :h: same, indicating the instument is sall calibrated.

5) Therepont ofsun'c‘. me:er calibration, obtained from the conzac:or after calibration, will include
(but not bc limited to) the following information:
o Jdentificanon of the conracted calibrator
 The calibrator's lirense number
» Jdendficanon of the insoument's owner
* Description of insgrument, .......;;"g.
Manufacsurer
Mode!l number
Serial number
Type of detector
* A description of the calibraton source and its exposure rate on a specific date
» The calibraton procedure
« For each calibration, note:
Calculated exposure rate
Indicated exposure rate
Deduced correcton factor
Scale selected
» Reading indicated by the battery-check
« Angle berween the flux field and detector
« Position of the detector and its shield
* Apparent exposure rate from the check source
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6) The following information will be attached to the instrument on a calibration sticker or tag:
a) The source used
b) Proper deflection in the battery-check mode
¢) One of the following for each scale or decade:
* Average correction factor
* Graph(s) from which the calibration factor for each scale or decade may be deduced
* Indication that the scale was checked for function, but not calibrated
* Indication that the scale was inoperative
d) Angle between the radiation flux and detector
¢) Apparent exposure rate from the check source

7) The form below will be used to document the calibration and service.

SURVEY INSTRUMENT CALIERATION AND SERVICE RECORD

Survey Instrument Type: Mir: Model. Probe: _____mgem’ _______ Sr. Number:
Check Soyrce isotope: Calibration: Activity Exposure Rate: ______ mR/hr
Instrument Callbration®  Date: By:
Action Check Battery Background Action Taken By
Date | Time | Source mR/hr Check mR hr

*Caiibration must be performed at ieast annually, and ahter each servicing that involves more than replacing the batteries.
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Calibration and Quality Control of the Dose Calibrator

The following procedures will be followed in performing calibration and quality control procedures on
the dose calibrator. They may be performed more frequently at intervals determined by the RSO.

Geometry Dependence

Frequency: Attime of installation and following repair or replacement of the chamber, or relocation
of the device.

Acceptable Range: * 5% with the: types of containers used by the applicant.

a) Fill a syringe for routine procedures with 0.5 cc of *T¢ containing 1-10 mCi of *"Tec.

b) "Count"” the syringe in the dose calibrator in the same way that patient doses are measured.

¢) Draw an additional 0.5 cc of water into the syringe and count again as above.

d) Repeat the procedure unt! there is no less than 2.0 c¢ in the syringe.

e) Select the volume closest to that normally used for patents as the "standard,” and divide the
millicunes indicated by each of the other volumes into the standard to determine the volume correction
factors.

f) If any of the correcton factors are greater than 1.05 or less than 0.95, make a correction table for the
calibrator, showing indicated activity at that volume vs. true acdvity at that volume.

Accuracy

Frequency: At time of installation, and not less than annually thereafter, as well as after repair,
adjustment or relocation.

Acceptable Range: = 5% of the expected activity.

a) Use the calibrated reference sources of ’Co, '**Ba, and '*'Cs as authorized under this license for this
procedure (see "sealed sources”).

b) "Count" each source at its correct setting on the calibrator, subtract the measure of background on
that setting, and record the activity. Repeat this procedure three times for each of the sources.

c) Average the three readings of each source, and divide into certified activity of the source, after
correcting for decay.

d) The results of the calculations (section ¢) must fall within the range of 1.05 and 0.95 (to fit within
% 5%). If calculatons do not fall within this range, consider repair or recalibration. However, if they
exceed 1.10 and .90 (£10% range), then repair, recalibration or replacement must be made.
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Calibration and Quality Control of the Dose Calibrator
Geometry Dependence—Vials

To test the geometry dependence for a 30 cc glass vial, draw 1.0 cc of the *T¢ solution into a syrin ge
and inject it into the vial. Assay the vial, and record the volume and millicuries indicated.

Remove the vial from the calibrator, and using a ciean syringe, inject 2.0 cc of non-radioactive saline
or tap water, Assay again, and record the volume and millicuries indicated.

Repeat the process until you have assayed a 19.0 cc volume. The entire process must be completed
within ten minutes.

Select the volume closest to that normally used for mixing radiopharmaceutical kits as a standard
value. For all other volumnies, divide the standard millicuries by the millicuries indicated for each
volume. The quotient is a volume correction factor. You may also graph the data and draw horizontal
5% error lines above and below the chosen "standard volume."

If any correcton factors are greater than 1.05 or less than 0.95, or if any data points lie outside the
5% error lines, it will be necessary to make a correction table or graph that will allow you to convern
from "indicated activity"” to "gue activity." If this is necessary, be sure to label the table or graph "vial
geometry dependence,” and note the date of the test and the mode! and serial number of the calibrator.
The Radiation Safety Officer (RSO) will sign this form (see attachment HS).
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Frequency: At tige of installation, at least quarterly thereafter, and
always after repair, adjustment, or relocation.

Acceptable Range: 5% of the expected activity.

a) Obtain a syringe of 99mTc from the pharmacy that contains no less than
the highest dose ever administered to a patient.

b) "Count" the syringe in the dose calibrator in the early morning and
record the indicated millicuries (mCi), minus any background reading.

c) ™Count" the syringe again at least seven times during a 72 hour period
of time (3.25 days). Record each of the readings, minus the background.
Readings will be assayed over the range from the highest dose ever
administered dcwn to ten (10) microcuries.

d) Plot the obtained values on semi~log graph paper and draw the best-fit
line through the values. Circle the point of greatest deviation from its
value on the line (See Attachment H4).

e) Calculate the maximum deviation of the circled peint from its value

on the line. I1f the deviation is more than 5%, the instrument must be
adjusted or repaired. £ it cannot be adjusted or repaired, a correction
table or graph that will allow conversicn from activity indicated to the
true activity will be made and placed on the dose calibrator.

Alternatively, the applicant may obtain a Calchek or Lineator device to
perform this test, using the manufacturers procedures and conducting an
annual calibration of the device.

On a quarterly basis, the applicant will determine that the measurement
chamber is in place and that the instrument is zerced according tc the
manufacturer’s instructions.

Constancy

Frequency: Once prior to use on each day of operation, as well as after
repair, adjustment or relocation.

Acceptable Range: 5% of the expected activity

1f no radiopharmaceuticals are received or used during the day and no

operations take place, then it is not necessary to check constancy on
that day.

a) Measure the 57Cobalt sealed dose calibrator source on the 201Tl, 57Co,
and 99mTc settings. Similarly measur. the 137Cs source, if deemed
necessary by the RSO.

b) Record the background at the same settings.

c) Determine the activity indicated at the settings by subtracting the
background of (b) from the readings of (a), and record this value.

d) Compare the measured 57Co activity to the activity from a 57Co decay
table, graph or calculated value.

e) Find reading action levels at each setting within 5% the anticipated
readings. If the value is greater that 25%, notify the RSO. If action
levels are 10% or greater than the expected value, the instrument must be
repaired or replaced.

f) Record the above constancy measurement.
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Constancy Check with *Co NBS Source

This Decay Table can be used to correct the decay of the *’Co source for the correction of the activity
for Q.C. on the Dose Calibrator:

7 Cobalt Decay Table
L e e e e e
Time (t), days e
1.0 0.9975
20 0.9949
3.0 09924
4.0 0.9898
5.0 0.9873
6.0 0.9848
; 7.0 0.9823<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>