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ITEM S RADIOACTIVE MATERIAL i

.

|

j

ELEMENT AND MASS NUMBER CHEMICAL / PHYSICAL FORM MAXIMUM AMT
'

| 3 Any form as applicable 30 mCg

: 14 Any form as applicable 30 aC-
e ,

-t
35 Any form as applicable 75 mC |s

125, Protein bound; NaI 30 mC

32, any form as applicable- 50 mC_ ,

57CO Any form as applicable
,

f

' '

ITEM 6 PURPOSES FOR WHICH LICENSED MATERIAL WILL BE USED :

| All radioactive material will be used for biomedical and
'

'

biological research purposes. Individual radioisotopes will be -

; used as follows:

3 ID vivo labeling of cells for analysis of protein ands ,

nucleic acids.
'

14 ID vivo labeling of cells for protein analysis;~ labeling of-e
polypeptide in ID vitro translation; radioimmunoassay.

35 In vivo labeling of cells for protein analysis;| labeling of-s

| polypeptide during in vitro translation; incorporation into
nucleic acid for DNA sequencing.

,

125, Iodination of proteins'for' analysis; radioimmunoassay. !

32 ID vivo labeling of cells for analysis of nucleic acids; labeling
'

p

of nucleic acids in vitro for DNA sequencing'and analysis of RNA
and DNA. <

' 57CO Labeling of proteins'by crosslinking-for analysis '

; ITEM 7 Individual (s) Responsible for Radiation Safety Procram:'Their
trainina and Exoerience

~

Matritech's Radiation Safety Officer (RSO) will be Dr.
Jacqueline S. Miller and alternate RSOs will be Dr. Graham4

.

Lidgard and Mr. William Lichtman. These individuals-will'be
: responsible for implementation of the radiation' safety program

and for overseeing all work; involving the use of-radioisotopes.
.

.
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In addition the services of F.X Masse, Associates will be
employed to assist in radiation surveys and radiation safety
program. The relevant. experience of the designated safety. -

officers is described below:

Dr. Jacaueline S. Miller
;

Training: University of Wisconsin - Radiation Safety Training'
Program, Courses in Principles of Radicisotopes
Harvard University - Radiation Training Course

Experience: .18 years experience in the use of 3 , i4 , 35 , ande s
32 in millicurie amounts in basic biological :p
experimentation at University of-Wisconsin, Brandeis |
University and Harvard University. i

Dr. Graham Lidaard
?

Training: University of Manchester - Radiation Safety and
University of Edinburgh - Radiation. Safety Course
Corning Medical, Medfield, MA - Radiation Gafety Training.

Experf'ence:125F, gears expg[S, gge working.with radioisotopes 3,,20 ie
CO, Fe, P in biological experimentationC,

and clinical diagnostics.

Mr. William Licthman

Training: Radiation Training Course, Baxter Healthcare
Corporation /Dade Division, Cambridge, yA.

Experience: Three years experience using I in
3[,adioimmunoassay manufacturing and development and H.and

CO for protein labelling.

ITEM 8 Trainina for Individuals Workino in or Frecuentina' Restricted
'

Areas '

~

Training program for personnel will be provided at the start.o'f
employment and access to restricted areas will be limited.to
individuals trained and authorized for the use of
radioisotopes. Personnel beginning work with radioisotopes or
working with new forms will be retrained prior to-the onset-of
the experiments. Each individual will be. informed as to the
safe handling and use of isotopes,-the potential hazards of,
these materials, the nature of the experiments being conducted

,

and.the necessary. precautions required. All personnel will.be
instructed'in the principles and practices of radiation safety
as described in Item 10, including instruction on survey and
monitoring procedures. Yearly. instruction in radiation safety
will be provided to all employees-by F.X. Masse, Associates.

ITEM 9 Facilities Eculoment
,

i

1). Facilities:
'

I

specific laboratories will be designated as restricted for
1

- - ____. . . .-
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the use of radioisotopes and will be indicated by
radiation caution signs on the' doors. Access to these
areas will be limited to those individuals trained and
authorized to use radioisotopes. These laboratories will
be equipped with closed-top waste containers for the
routine collection of dry radioactive-wastes and separate
containers for liquid waste. Within these restricted
laboratories specific areas will be designated for the use
of 32 and 125.work , station w,ill be usedFor the'use of 32[, a plexiglass-shieldedwhich w ll be equipped with
pipettemen, safety' glasses,1 forceps, glass tubes and other
disposables specifically'for use in this area. Work
involving the use of 125 , will be carried out in ag

commercially available radioisotope hood.

A sink within the restricted area will be designated for
the disposal of permissible amounts of radioisotopes and
will be indicated as such by radiation caution signs. 1

A floor plan showing the location of restricted areas and
the placement of equipment within these areas is included.

.

EThe area. enclosed by the dashed-line will be considered l
restricted and entry sites will be posted with radiation
caution signs. The isolation room (labeled.132) will
contain the radioisotope hood, the 32 work station,p
storage for waste decay, and an under the counter
refrigerator for storage of radioisotopes. 1The adjacent
room (132E) will contain a gamma counter and a liquid-
scintillation counter and containers for solid waste.
2) Equipment

Equipment for the use of radioisotopes such as.
centrifuges, vortexes, gel driers etc., will'be clearly-

marked with radiation caution signs as will refrigerators
and freezers used for the storage of these materials.

Radioisotope detection devices will be as-follows:
1) Packard Instrument model 800CD6 gamma counter
2) Beckman Instrument model'LS1801 liquid scintillation

i

counter 1

3) Ludlum model #2000 with Ludlum model 44-3 NaI probe i

4) Ludlum model #3 with Ludlum Model 44-7 '

Thin end Window Geiger probe. !
,

|
iITEM 10. Radiation Safety Procram

'|
A. General safety instructions and precautions will be carried out

by all radioisotope users. All individuals working with
radioactive materials will E 'va4"'M Sy the Radiation SafetyOfficer prior to any use c: ?>ss em*>>tals and will adhere'to
the safety requirement 3 w!de.' ~ w 12d;

|
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'1) No smoking, eating, or drinking.where radioactive i

materials are used, handled, transferred or stored.

2) No storage of food or beverages permitted in areas where
radioisotopes are stored.

3) No mouth pipetting of radioactive solutions
,

'

4) Where hand or clothing contamination by radioactive
materials is possible, protective gloves and lab coats
will be worn. Upon completion of the work, skin, hair and
clothing will be surveyed for contamination.

|
; 5) All containers of radioactive materials will be labeled as ,

to their contents, amount and date.
; ,

6) Objects and equipment from restricted areas will be . .

surveyed routinely for contamination. If contamination is~
detected, decontamination procedure prescribed by the'

i Radiation Safety Officer will be carried out..
1

1

7) All work which may result in significant amounts of
airborne radioactivity (e.g., heating, evaporation to,

dryness) will be performed in a fume hood. Iodination of<

proteins will be carried out in a commercially available
j radioisotope hood.

i 8) All work surfaces where radioisotopes will be used will be
,

covered with plastic backed absorbent paper; all work
surfaces will be non-absorbent epoxy and all floors non-
absorbent linoleum tile for easy decontamination.

B. Specific precautions will be taken for the use of 32, and 125 .
3

The following procedures will be standard:

1) For 32 p

a) A plexiglass shield will be used to shadow-shield the
experimenter when significant levels (<150 uC) of-32,
are being used.

| b) Disposable gloves will be worn-
i

c) Body badge will be worn at all times during work with
'

32 . Finger rings will be. worn when working with.p,

greater than 100 uC. <

d) Eye protection (prescription glasses or safety
j glasses) will be worn when greater than 100 uC of 32p

are being used.

4
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e) Hands, exposed skin surfaces, hair and clothing will -i
be monitored with a hand held detector prior to
leaving the work area where 32 has been used.p

f) Any non-disposable materials (e.g. glassware)-will be
decontaminated in Count off (NEN), washed, and- .;

surveyed-with a hand held monitor.

include:2) Specific precautions for the use of L 3

a) only persons having prior experience or appropriate
training will carry out protein iodinations.

b) The Radiation Safety Officer will be notified pUior
to each experiment-involving 125 ..

3

c) Room air samples will be taken and monitored by F.X. !

Masse Association until it is clearly, established
that routine procedures result in acceptable airborne
levels.-(<10% MPC)

d) All procedures will be conducted in;a. commercially-
available radioisotope hood,

e) The process will be carried out to completion; all-
materials including columns and glassware will be
decontaminated,. washed and surveyed.- All areas;will
be surveyed upon completion:of the procedure.

f) All personnel involved will have thyroid' counts
within two working days of the procedure.

C. Instructions to personnel handling radioactive : material- will be
.

provided with the following information:
'

1) Availability, use and location of safety-related-
materials such as lab coats, gloves, remote ~ pipetting
devices, safety glasses, etc. '

2) The nature and hazards of radioisotopes to be used and
special precautions and procedures required'in each

.instance. "

3) Instructions for the performance of routine surveys and
monitoring procedures.

4) Precautions to be taken in transporting and opening vials
of radioactive materials.

5) Safety requirements for storage of radioactive materials,
including specific locations, labeling of radioisotopes
and storage of contaminated materials.

I
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6) The~ availability _and required usage of personnel )
*

monitoring devices such as body badges and finger rings.

7) Procedures for emergency situations involving spills as I
described in section D. ;

8) Procedures for the picking up, receiving and opening of-
packages containing radioactive materials.

9)- Instructions for good radiation safety practices as
described in the beginning of this section.

10) Waste disposal procedures including location:of disposal
areas, limitations on the disposal of liquids into the sewers
and procedures for collection, storage and disposal of other-,

wastes.

D. Emergency procedures in the event of accidents involving
radioactive materials will include:

'

1) For minor spills

a. Notify personnel in the area
'

b. Cover the spill with absorbent paper,

c. Using disposable gloves and remote: handling tongs, -:
i fold the absorbent paper,. place into plastic bag and-

dispose of in the radioactive waste container, along-

with all other contaminated disposables,'

d. Survey the area, using the appropriate detection
: system, survey. meter for high beta and gamma
'

emitters, wipe test for low B emitters.,

.-

; e. Report the incident to the Radiation Survey Officer
.

i 2) For major spills

$ a. Clcar the area and notify-the Radiation Safety
officer,

i

i b. Cover the spill but do not attempt to clean up.

c. Shield the spill with plexiglass if possible.
'

?

d. Close off the room and lock to prevent entry4

e. Remove any contaminated clothing'and store. . Monitor
skin and hair and wash thoroughly any contaminated

| areas.
;
'

f. Contact F.X. Masse Assoc. for assistance. ,

I

.

I
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E. An Area Survey Program will be carried out'on a routine basis.
Individual users of radioactive materials wil3 be expected to
perform area surveys of work sites and laboratories to insure
that working surfaces, floor, equipment, etc., are free of
contamination. When contamination cannot be removed, these
areas will be clearly indicated'by radiation caution signs.
The Radiation Safety Officer and F.X. Masse. Assoc. will
perform area surveys of radiation work areas at appropriate
intervals-to insure that exposure of personnel to radiation is
minimal. An area survey will be carried outLprior to-the
introduction of radioactive materials into a restricted area'in
order to establish a baseline.

Area survey procedures will be carried out as follows:

1. All restricted areas will be surveyed on each day of use with an
appropriate monitor and decontaminated if necessary. .The date,
identification of person doing survey and findings will be recorded:
in a log.

s

2. Waste storage areas-will be surveyed weekly.

3. All areas will be surveyed on a monthly basis and will consist of
the following:

I

a) Measurement of radiation levels with a survey meter
sufficiently sensitive to detect 0.1mR/hr.

b) A series of. wipe tests.to determine contamination of surface
.areas. Dampened filter disks will be used to test the areas. '

For high beta emitters, wipes will be measured using a G.M.
survey meter. Analysis of wipes will also be carried:out-by
neasurement in a Beckman liquid scintillation counter models

|

,

1801 and a Packard Instruments Model 800CD6 gamma counter.

4. A permanent record will be kept of all survey;results, including
negative results. The record will include: j

a) Location, date and identification of equipment used, including ;counting efficiencies. <

b) Name of person conducting the survey.

c) Drawing'of area surveyed, identifying relevant-features such as '

active storage areas, active waste areas, etc.
d) Measured contamination, keyed to location on drawing and iindicating areas that require correct:ve action.

,

e) Corrective action taken in case'of contamination, levels after
corrective action, and comments.

1

5. The area will be decontaminated if lovels exceed 200 pm/cm2

i

i

'~

l
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Room air' samples will be conducted subsequent to protein iodination {6.

procedures with the help of F.X. Masse Associates. Air samplings i
'

will be carried out after each iodination until it is ascertained
that the routine procedure results in no excessive airborne levels.
Quarterly samplings will then be carried out.

7. Survey equipment to be used will include:

a) Ludlum Model (2000 with Ludlum Model 44-3 NaI Probe

b) Ludlum Model #3 with Ludlum Model 44-7 Thin end Window
Geiger probe.

c) Beckman Liquid Scintillation counter Model 1108 for the
detection of 3 , 14 , 35 and 32 for the purpose of3 c psurveying, assaying and, measuring.

d) Packard Instruments Model 800CD6 gamma counter for the~

detection of 125, and 52 for surveying, assaying andcomeasuring.
:

Thesc instruments will be calibrated on an annual or semi-4

annual basis by F.X. Masse. Assoc. Weekly checks will be
carried out using standards of high beta emitter for the hand

4

held monitors or a set of standards for the counters.. '

:
F. Personnel monitoring will be carried out as follows: '

1. Body badges will be issued to all individuals employed by
Matritech. Finger rings will be issued to' personnel 11cing igreater than 100 uC of p2 Badges and rings will be supplied
by Landauer.

2. Appropriate internal radiation monitoring will be conducted in
iinstances where a potential exists for receiving doses in !

excess of 20% of the limits established in '10 CFR 20. cj

"5a) 1 1D vivo thyroid counting I

1) All individuals routinely working with greater than
125imC of I will participate in the in vivo thyroid

i

ccuating program conducted by the Radiation Safety ;
officer.

2) The RSO will arrange routine monthly thyre'd
measurementa for such individuals.

3) Individuals conducting lodination procedures will
have thyroid burden measured with one work-week of
the experiment.

4) Maximum permissible weekly increase of 12sI in the
thyroid is established as-0.05 mc em if thyroid
measurement indicates greater than 0.05 mC in the 4

- . _ _ _ - - _ -3
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thyroid. The Radiation Safety Officci will~ initiate
investigation of practices and procedures to
determine the'cause of increased iodine uptake.
Depending on the level of radioisotope in the
thyroid, the individual may be restricted temporarily 1
from further radiciodine. work. '

k
b) H urinalysis

3
1) All indivia';Lis working greater than 10mC of H will

participate in urinalysis program conducted.by RSO.
,

2) If bicassay indicates the presence.of greater than
10% the maximum permissible body burden (3.uC/ liter)

,

the RSO will initiate an investigation of prpcesses <

.
and procedures. : Depending on the levels of H in'the

! individual further work-with this jsotope may be
temporarily restricted.

G. A Records Management Program will be initiated by a means of
maintaining records on

1) surveys conducted
. 2) personnel exposures
'

3) material inventories
4) receipt, utilization and disposal of' isotopes

j 5) disposal of liquid wastes in sewer system-
'

These records will be maintained by the ",udiation Safety Officer
!

.

ITEM 11 Waste DisDosal Manaaement-

Procedures.for the disposal of radioactive waste will be as
follows:

1. Each laboratory in restricted areas will be equipped with a
closed-top waste container for routine collection of dry
radioactive waste and an unbreakable liquid waste container
filled with absorbent material.

2. Records will be kept by laboratory personnel'of amounts of H
radioactivity placed in the containers. H

.1

3. When these containers are full, the RSO will be notified and |
transfer of this material to a waste drum for storage until |

removal. |
|

~

Radioactive wgste will be separated according to half-life.4.

For example, P waste will be stored for decay and therefore
,

will be collected separately from longer lived materials. |

1

|

|

.
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5. Wastes from short-lived materials will be stored for decay'for.
at least 10 half-lives before disposal as normal trash. Before |

disposal, waste will be monitored with a thin-window survey j

meter and waste registering background will be disposed of as
non-radioactive. ]

6. No radioactive materials or disposables contaminated with
radioactivity will be placed in normal trash receptaclos. All-

normal' trash leaving a restricted area will be monitored-with a
survey meter.

7. Low level liquid wastes that are soluble or dispersible in ,

water may be disposed of into the sewer system in quantities
which comply with regulations in 10 CFR part 2D. Each

<

laboratory in the restricted areas will have a designated sink-
for such disposal. Each sink will be signified by'a radiation

'

sign and a log sheet for recording the amount of radioactivity.

8. Radioactive waste materials with extended half-lives will b2
i transferred to waste drums and these drums will be transferred l

to U.S. Ecology for the appropriate disposal,-

;

i

|
1

|
I
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