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United States Nuclear Regulatory Commission
Region |

475 Allendale Road

King of Prussia, Pennsylvania 19406-1415

LicenseNo. 44-30124-01MD
Docket No. 030-33449
Control No. 119277

Dear Sir,
PharmaLogic Ltd. is requesting amendments to License number 44-30124-01MD for:
1. Item 9.4 Special Equipment for Handling; Millicuries Quantities of Liquid

Radioiodine.

2. Item 10.10 Precautionary Measures for Handling Millicurie Quantities of
Liquid Radioiodine.

3. Authorization for distribution of used generators to Pharmal ogic customers.

Enclosed, please find written procedures for I1tem 94, Item 10.10, and written description
as described in Draft Regulatory Guide FC 410-4, dates August 1985, page 42(4.2) for
distribution of used generators.

Also, find enclosed the appropriate amendment fee.

If you have any further questions or comments, please call me at 1-802-862-9944.

Remipor e
Crask Mo, [LEZ e

119902

PharmalogicLtd. 9© KruppDrive Williston, Vermont O0OB5496
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Item 9.4 Special Equipment for Handling Millicurie Quantitiesof

Liquid Radioiodine

A radioiodine fume hood will be utilized for digpensingliquid 131-Sodium lodineand
compounding lodine-131 thergpy capsules. The effluent from thisfume hood will be
connected directly into the sandard laboratory fume hood.

Two(2) charcad filterswill be usad in the lodine-131 fume hood. Each filter is onefoot
sguare and oneinch thick. Onefilter will be sacked on top of the other so that the lodine-
131 wuill be exhausted through two inchesof charcod. Thisensuresa trapping efficiency
of 98%. Measurementswith an anemometer of air flow at the arm portsfor thislodine-
131 fume hood show aminimum linear ar flow of 50-70 feet/min with aminimumtotal
exhaugt of 25 CFM.

Thedfidency of thistrgpping sysem is checked weekly usng asurvey meter. Thefilters
areremoved and the radiation levelsat their surfacesis messured with a pancake probe
typesurvey meter. When themr/hr leved of thetop filter isequd to or greater than 10% of
them r hlevd of the bottom filter, the bottom filter will be replaced. Air samplingfor
volatile 131-lodine will be performed in conjunctionwith the use of the radioiodine fume
hood.

Item 9
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Proceduresfor Completion of 131-1 Air__ pnit

The following pages give detailed instructions for performing 131-lodine air monitoring,
including operating procedures for air filters. This is followed by installation instructions.

Procedures for 131-Iodine Air Monitoring

A. Discussion

1. The handling of certain volatile radioactive materials may require that air
sampling be performed to document that Derived Air Concentrations(DAC) are
not exceeded in either restricted or unrestricted areas.

2. Acceptable methods include:
a. Air sampling data and/or

b. Calculations (if those calculations can demonstratethat the DAC for a
particular substance is not exceeded.) A good example of the use of
calculations for this purpose is the information which is submitted for
authorization to use 133-Xenon. If calculationsare submitted, it is
necessary to document those specificationsand measurements (such as
fume hood flow in CFM, etc.) and check them periodically to ensure that
the conclusions made from the calculations have not changed.

3. For volatile 131-lodine, the approach of using calculations may be taken to
document that the DAC is not exceeded. The concentration of volatile 131-lodine
will be calculated using the “Worksheet for Radioactive Air Monitoring®* which is
enclosed.

B. Equipment

1. Vacuum pump with air flow gauges.

Because PharmaL.ogic will operate its air sampling equipment continually,
evaluation of the effluent concentration should be done in 24 hour increments or
multiples of 24 hour increments. The activity in the filters must be measured within
24 hours from the time that liquid lodine-131 is handled for liquid doses or therapy
capsules.

2. Appropriate tubing.
3. Filter holders.

[tem 9
05/15/A4



4. Charcod impregnatedfilter or filter paper.
5. Scintillationwell counter assambly and appropriate countingvias.

C. Operating Procedurefor Air Filters
1. Mount thear sampling apparatusin a manner which will ensurethat effluents
being released to both restricted and unrestricted areas will be sampled. Sampling
may bedonein the exhaust vent pipe on the up stream side of any additiond air
filtering system.

2. Theactivity in thefilter must be measured within 24 hoursafter handling the
last 131-1odine Solution.

3. Tomeasurethe activity in thefilter fiom each holder:
a. Foldor roll up thefilter if goplicable usng clean disposablegloves,

b. Placethefilter in acountingvid or in the same geometrica
configuration asthe standard source; and,

c. Count it in the gamma-well. Make surethat the andyzer window is st
for 131-Todine and that a efficiency factor (F. 131-lodine) for thisandyzer
setting has been calculated.

4. Record thewd| counter background and net 131-1odine count on the
""Worksheet for Radioactive Air Monitoring™.

5. Record the sampling pump air flow in ml fiom measured flow of vaccum pump.
D. Procedurefor Caculating Concentration of VVolatilelodine.

1. Thefollowing caculationsmay be used to determine the concentration of
volatileiodinein uCi/ml in the restricted and unrestricted areas.

a. Caculate" pump on duration” from pump on and df times.

b. DetermineuCi of 131-Iodine present on filter using:

Iltem9
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131-lodine uCi

Net cpm(Filter)

2.2x10° dpm/uCi x F, 131-1
c. Determine m! air flow through sampling pump from:

() Direct pump flow data x time
(i)) Pump flow data converted to ml/min x time

d. Calculate uCi/ml of 131-lodine concentration using formula below:

uCi 131-1

ml of flow through pump
e. The maximum permissible Derived Air Concentrations(DAC) are:

(i) For occupational limits DAC = 2x10® uCi/ml
(ii) For effluentlimits DAC = 2x10™° uCi/ml

2. Useful conversion factorsare:
a. 1f#°=2832x102 M =2.832x 10'ml
b. 1 ft¥/min - 2.832 x 10* m/min
c. 1 ft’/min = 28 3 liters/min
d. ratio of Photonyield 1-131 =R,

)

Ba-133

Procedures for Installation

A. Filter holder #1 should be mounted on the QJT'S DE of the 131-Iodine hood above
the area where an individual would be working. This filter monitors the air in a
RESTRICTED area.

B. Filter holder #2 should be mounted to sample air from the fume hood stack. This filter
monitors the ar in an UNRESTR CTEDares, i.¢., the air being vented to the
environment.

Item 9
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If abarium-133 gandard isused, F. nay be corrected for photon yield. However, the
actual correctionfactor isdependent on the equipment used to obtain your data. The
theoretical rate peak abundanceis:

I-131(E) 82.0

]
!

= 133

Ba-133(E)  61.6

ltem 9
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WORKSHEET FOR RADIOIODINE AIR MONITORING

| Bkg:
_ KeV (rangeof 100KeV)

eﬂCﬂunter Settmg ‘Kev 1;0

A uCi of lodine in Filter:
1) Restricted Filter:
Net sample count(cpm) X uCi of Standard

Net Standard Count(cpm) X 1.33
uCi

= cpm X
- uCi

1.33x cpm
2) Unrestricted Filter:
Net sample count (cpm) X X uCi of Standard

~Net Standard Count (cpm) x 1.33
= cpm X uCi
- uCi
1.33 X ___°cpm

B. Air Flow Through Sampling Pump:
Measured Pump Flow (ml/min) X Pump Duration (min)

ml/min X min = ml

C. Concentration of lodine in Air:
1) Restricted Air Filter:

uCi (A.1)
= uCi/ml
_ mi(®)
2) Unrestricted Air Filter:
uCi (A.2)
- uCv/ml
ml (B.)

Signature:

Action Level: f"msmmn -

Iltem9
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Radioiodine Funys Hood

Constructed of 3/8" clear plexiglass, this rugged Radioio-
dine Fume Hood is designed to meet the problems associ-
ated with iodination procedures. The large internal work
area and spacious arm ports allow maximum uninhibited
manipulation of material within the unit. A 24" x 13" swing-
away front door permits easy placement and retrieval of
items. An air baffle assures an even flow speed of air out of
the box. Negative air flow speed can be adjusted from 0 to a
maximum of 80 CFM. The motor is a UL approved induction
type. The disposable charcoal filter traps 90% of the radioio-
dine produced. Each unit can accommodate up to two fil-
ters. One 12" x 12" x 1" activated charcoal filter is supplied
with the system.

SPECIFICATIONS:

Motor: 1/45" H P. 61 Watts, 3:4 Amps. 110 VAC, 50,60 Hz'!
Glove Box: 24" x 20" base x 36" heighit (61cm x 51 ¢cm x %1 4 ¢my
Shipping Weight: 90 Ibs (41kgs )

NOTE: The radioiodine fume hood pictured above, or equivalent, will be
used to dispense liquid 1-131 sodium iodine solution and capsules.
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05/15/94



Sodium ledine 1-131 Capsule Preparation
% x Compounding Procedurest ****

1. Turn on the fume hood and 1-131 glove box if not dready operating. Check to make
surethe equipment is operating properly.

2. Turn on the vacuum pump for air monitoring if not aready operating. Check to meke
surethe gaugesand vacuum pump are operating properly.

3. Wear two(2) pair(s) of gloves. Put on pair of shoulder length plastic gloves next. Put
on a parr of latex glovesover the shoulder length gloves you are wearing.

4. Perform an areasurvey of theI-131 glove box and work areato assurethat itis
contamination free. If not decontaminatethe work area before you start. Always use
ALARA principled
A survey meter equipped with a pancake probe is ideal for isolating /-131
contamination. Zhis probe is extra sensitive to Beta-Rdation; more so than a
GM sidewall probe.

5. Cdculatethe amount of 1-131 solution needed to fill the prescription. Remember to
takeinto consderation “decay” if the therapy isfor the next day. Also resdud volumeleft
in the LO-DOSE syringe will be gpproximately 200-400uCi. This mus aso betaken into
consderation especidly when very low millicurie capsulesare made.

6. Intheiodineglove box, vent the 1-131 solution through a charcoa syringe. Next, draw
up the activity needed in a shiddded L O-DOSE syringe and assay.

7. Placethe shidded 1-131 L O-DOSE syringeand |-131 solution in the fume hood soit is
out of theway.

8. Set up theorange NEN lead vid with the Squibb gen. lead piece on top. Thisset-up
will bereferred to asthe''lead capsule holder.

9. Takeasmdl pieceof saranwrap (approx. 3* X 3') and placeon top of thelead
capsule holder.

10. Separateasze“0” gelatin cgpsule. Takethelong end and push the plastic wrapinto
the lead capsule holder.

11. Placeasodium phosphate capsule capsule (from the freezer) into the shidded Sze“0”
capsule.
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12. Takean empty LO-DOSE syringeand bore a pilot hole through the center top of the
sodi umphosphate capsule.

13. Insrt the needle of the shidded 1-131 doseinto the hole asfar asit will go. Inject the
capsulewith adow but constant injection.

14. Oncetheinjection iscomplete, remove the needle from the capsule and cap. Place the
empty 1-131 syringein itsholder and storein the fume hood out of theway.

15. Using amodified straw, pick up the other size“0” capsuled f and placetheempty I-
131 syringeinits holder and storein the fume hood out of theway.

16. Removethe capsule by inverting the Squibb gen. lead piece onto a second orange leed
container that hasa'* dispensing container™ within. With an empty LO-DOSE syringe push
the capsulethrough the Squibb gen. lead piece 0 it dropsinto the digpensing container.

17. Removethe Squibb gen. leed pieceand cap the dispensing container insde. Cover the
orangelead container with it's lead top.

18. Assay the 1-131 thergpy capsule; account for decay; and assurethat the finished
capsule strengthis not greater than 10% which was ordered.

19. Removeyour latex glovesand replacewith new ones.

20. Digpensethel-131 thergpy capsulein a heavy lead container.

21. Removethe shidded I-131 syringe from thefbme hood and placein the I-131 Glove
Box. Rinse the syringeinto ashielded 10cc or 20cc saline wash via. Storethe 1-131 wash
vid in thefbme hood for future use. Dispose of the 1-131 syringein the appropriate
radioactivewaste bin.

22. Perform an area survey of the1-131 glovebox and other immediatewor k areas to
assureit is contamination free. Decontaminateif necessary.

23. Follow theair monitoring procedureas outlined in your NRC or Agreement State
License.
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Item 10.10 Precautionary Measuresfor Handling Millicurie Quantitiesof Liquid
Radioidodine

Thyroid bioassay will be performed in accordance with the provisonsof NRC Regulatory
Guide 8.20, with respect to action levelsand the frequency specified in thisguide or more
frequently. All individuashandling an open form of quantitiesof radioactive lodinethat
areequa to or exceedsthose quantitiesshown in Table 1 of NRC Guide 8.20shdl be
required to have thyroid bioassay. Any worker sufficiently closeto the handing process
(within afew meters, and in the same room asthe worker handling the material) will so
have thyroid bioassay procedures performed. Individuascompoundinglodine-131
capsules will perform bioassay weekly.

In-Vivo Thyroid Bioassay

1 Equipment Necessary

a. Scintillationcounting system with
b. Thyroid neck phantom

c. 1-131 capsule

2. Procedure:
131-1energy = 364 KEV
Andyzer window = 100 KEV

With the 131-1 cagpsule, peak the andyzer by
adjusting the detector voltage until maximum
count rateisachieved.

a. Determinebackground of counting system.

b. Determinestandard count by placing neck phantom containing capsule centered
on detector face.

c. Obtain countsover the thyroid. Placethe detector againg the front of the neck
at midlinein three vertical positions. For your caculationsusethe positionswhich
give you the highest count rate.
d. Cdculatethyroid activity from:
131-1 thyroid activity =
(neck CPM - Bg CPM) (uCi of capsule) = uCi in thyroid
Capsule CPM - Bg CPM

Item 10 !
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3. Comment: Since NRC Guide 8.20 specifies an action level with respect to thyroid
burden of 0.12uCi, it will be necessary for you to determine the sensitivity of the
equipment, and the thyroid counting time necessary to demonstratea level of 0.12uCi in
the thyroid. This may be done in the following manner:

a. From the data obtained when counting the 1-131 capsule for thyroid bioassay,
express the sensitivity of your counting system in CPM per uCi. Example: a 5.0
uCi 131-I capsule is counted in the thyroid neck phantom on the detector face and
counts 20,000 CPM, then:

CF =20.000 CPM = 4000 CPM/uCi
5uCi

b. Sample calculations: Minimum Detectable activity

Prior to any thyroid bioassay procedure, it is necessary to verify that the requisite
MDA can be achieved. The MDA is given by:

MDA =3.3% LoRy/t,
CF

R, = the background counting rate
t, = time taken to count the background
CF = calibration factor , i.e., the counts per minute per uCi of a standard source

In the above example, CF - 4000 CPM/uCi

If background was counted for one(1) minute and yielded 240 total counts, then
the MD A is determined to be:

MDA = 3.3 X £(2 X 240 cpm)/1 min. = MDA = 0.0057 uCi
4000 cpm/uCi

which satisfies the requisite sensitivity.

It is apparent that this thyroid counting system would be capable of detecting quantities of
131-I below that required for adequate monitoring of health and safety.

The quantity of radioactive material (Q) deposited in the thyroid is simply:

Q = Net thvroid cpm
CF

Item 10
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4. For our bioassay programs, action levels, frequency of bioassay, and actionsto be
taken if those levelsare exceeded will be in accordancewith U.S. NRC Regulatory Guide
8.20, Application of Bioassay for 125-1 and 131-1. Bioassays for thyroid uptake will be
obtained with a Ludlum 2200 and Scintillation Probe, or equivaent. Measurementsof the
thyroid will be compared to an lodine 131 capsule housed in a appropriatethyroid
phantom to takeinto account tissue attenuation from the employees neck.

A record of bioassay resultson the abovetest will be maintained. Records will contain the
name of theindividud, resultsof testing, and date. Al positive bioassay resultswiill be
investigated. Correctiveactionstaken to prevent further uptakewill be documented in
accordancewith Section 20.103, 10 CFR, Part 2.

Ien 10
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* DERIVATION OF MDA FORMULAE

LLD = 2.71
Tsvss |2 (1, b\ |
T T
b s
Where: Ts = sample count time
Ty, = background count time

=
!

- background count rate (CPM)
LLD = lowest level detectable activity in CPM

When Ts = Tb, the term 2.71 may be neglected and the

i
S

above formulae becomes:

LD = 3.3 J ——

Also:

MDA = ~LLD

(2.22 X 10” DPM/uCi) Fe

Where: Fe = efficiency factor of counting system

MDA = minimum detectable activity in uCi

However: (2.22 X 106) Fe = CF where CF = CPM/uCi of a standard
source

Therefore, MDA may be expressed as:

MA = 33 2 Rb/Tb

CF

When Tb = TS

*HASL Procedures Manual (HASL-BOO, Suppl-2)
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CURRENT LIST OF
PERSONNEL | N BIOASSAY PROGRAM

Location:

Month: Year:

INSTRUCTIONS: The following employees are listed as participants in the
Bioassay program for the above location and month. To verify this, please:
1) Give the name and date added for any new employees in the Program.

2) Line through the name of any employee deleted from the Program and

give the date deleted. 3) |F THERE ARE NO CHANGES, sign and date the

"No Changes?" line.

Name Date Added or Deleted

NO CHANGES? Name:

Date:

Item 10
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THYROID BIOASSAY RECORD
LOCATION:
EQUPMENT/MAKE : MODEL : SERIAL:

EFFICIENCY FACTOR (Fe):

g & g o

BK6 THYROID CAPSULE CAPSULE THYROID
NAVE DATE  (CPM) (CPM) (uCi) (CPM) (uCi) _
NOTES: 1) Frequency is weekly for each employee in bioassay program.

2) Personnel compounding I-131 capsules must perform weekly
bioassay.

3) 1-131 thyroid activity in uCi (D) =

4)  Thyroid action level is 0.12 uCi.

Reference: NRC Regulatory Guide 8.2.
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SURVEY OF IODINE GLOVE BOX CHARCOAL FILTERS

Instrument Used

Make: _ - Model: Serial #: _, ...
DATE TOP FILTER (Second BOTTOM FILTER TOP/BOTTOM* INﬁ.
filter in line of flow) (cpm or mR/hr) |
Specify cpm or mR/hr
a b a/b

Comments:

WHEN THE BOTTOM PILTER IS LESS THAN 1000 cpm AND L IKEWISE EOR

THE TOP FILTER, THE 10% (FILTER CHANGE DOES NOT APPLY)} SURVEY

READINGS ARE BACKGROUND,

* ACTI ON LEVEL:

399 HiREMoLo

WHEN THE TCP FI LTER EXCEEDS 10%(0.1) CF THE
FILTER, THE BOTTOM FILTER WILL BE CHANGED.
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REDISTRIBUTION OF USED GENERATORS

() Duringthetimethegenerator isbeng used by PharmalogicL td., the generator will
be used only in accordance with the manufacturer's ingtructions.

(b) At theend of PharmaLogic’s Ltd. use of the generator, the generator will be
repackaged in its origind shipping container in accordance with NRC and DOT
regulations(e.g., wipetest, measurementsof radiationlevelsat the surface of and 1 meter
from the package, security sedl, appropriate DOT labels, shipping papers).

() Enclosed pleasefind actual samplelabdsthat PharmalogicLtd. will affix to the
generator shidd. (Please notethat the labels fulfill the color, symbol, and wording
requirementsof 20.203 of 16CFR Part 20 and paragraphs32. 73(a)(4) and (a)(5)(ii) of
10 CFR Part 32.)

(d) PharmalLogicwill ensurethat each redistributed generator is accompanied by the
manufactur er-supplied packageinsert, leaflet, or brochurethat describesthe
proceduresto be followed and the equipment and shielding to be used when usng the
generator.

(e) PharmaLogic Ltd. will not redistribute generators beyond the expiration date shown
on the generator labd.

(f) Please notethat PharmaLogic Ltd. hasbegun correspondencewith the Food and Drug
Adminigration (FDA). Pharmalogic has corresponded with a John Levchuk Ph.D.,
phonenumber 1-301-594-0094, Elden Lusinger Ph.D., phone number 301-443-1560
and an independent Board Certified Nuclear Pharmacist who isaleader in thefidd of
Nuclear Pharmacy, William Hladick, phone number 505-277-6104 or 505-277-6625.



. Actual sample labels that will be affixed to the generator shield.

*09) MIBW[SqE] UBdLIWY Uy ‘IdisewlaqeT Aq palund

Chicago, IL 60646 (800) 621-5808 HML15

OR

‘00 HHVIWI3EY NVOIHIWY JO ‘Al ‘HILSVWIEYT Aq pajuld

113902

CHICAGO, IL 60646 (800)621-5808 L16
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