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MATERIALS LICENSE

Putsuant to the Atonue Energy Act of 1954, as amended. the Energy Reorganization Act of 1974 (Public Law 93-43%), and Title 10, Code of

| Federal Regulations Chapter [ Parts 30, 31,32, 3334, 35, 36, 39, 40, and 70, and in rehance on statements and representations heretofore made |

| by the hicensee, a hicense is hereby issued authonzing the licensee to recense. acquire. possess, and transfer by product, source, and special nuclear
e material designated below (o use such matenal for the purposeis) and at the placers) designated below : to deliver or transfer such material to

pecsons authorized 1o recerve it accordance with the regulations of the applicable Partts). This license shall be deemed to contain the conditions
specified in Section 183 of the Atomic Energy Act of 1954, as amended. and ts subject to all dpph\dhlb??“ r‘\ lations. and orders of the
!c LR

RECOAD CopY

Nucleur Regulatory Commission now or hereafter in effect and 1o any conditions specified below

Lacensee

| Sontra Medical 1 License Number €0-30323-01
, 167C Concord Avenue :
" Cambridge, Massachusetts 02138-1044 4 Expiration Dute  S€ptember 30, 2001

i>|)lkk\‘(ﬂf 030‘34191

Reference No

EA 6. Byproduct, Source, and/or 7 Chermcul ..M’A«.-u Physical 8 Maxumum Amount that l.lLL;(\\L'k'
. Special Nuclear Matenal Form May Possess at Any One Time
: LU'nder This License
i A. Hydrogen 3 A. Any A. 50 millicuries
W B. Carbon 14 B. Any B. 25 millicuries
« C. Phosphorus 32 C. Any C. 20 millicuries
D. Sulfur 35 D. Any D. 20 millicuries
E. lodine 125 E. Any E. 20 millicuries
f' 9. Authorized use < BRI R saa
P A. through E. Research and development as defined in 10 CFR 30.4; animal studies.
fft = il b i CONDITTIONS — e

10. A. Licensed material may be used only at the licensee’s facilities located at 767C
Concord Avenue, Cambridge, Massachusetts.

B. The licensee may not possess and use materials authorized in Items 6, 7, and 8,
until: (1) the licensee has constructed the facilities and obtained the
equipment described in the application and supporting documentation; and (2) the
U.S. Nuclear Regulatory Commission, Region I, ATTN: Chief, Nuclear Materials
Safety Branch, 475 Allendale Road, King of Prussia, Pennsylvania 19406 has been
notified in writing that activities authorized by the license will be initiated.

In accordance with the requirements set forth in 10 CFR 30.26(b), 40.42(b), and
70.38(b), the licensee shall promptly notify the Nuclear Regulatory Commission,
in writing, of a decision not to complete the facility, acquire equipment, or
possess and use authorized material.

11. A. Licensed material listed in Item 6 above is only authorized for use by, or under
the supervision of, the following individuals for the materials and uses

indicated:

Authorized Users Material and Use

Michael V. Pishko, Ph.D. H-3; C-i4; S-35; and 1-125 {‘iL 10
Holly L. Veno H-3; C-14; P-32; and S-35 >
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: B. The Radiation Safety Officer for this license is Michael V. Pishko, Ph.D.

Y 12, Licensed material shall not be used in or on human beings.

4 13. The licensee shall not use licensed material in field applications where activity is

' released except as provided otherwise by specific condition of this license.

| 14. Experimental animals, or the products from experimental animals, that have been

* administered licensed materials shall not be used for human consumption.

15. The licensee is authorized to hold radioactive material with a physical half-life of

: less than or equal to 120 days for decay-in-storage before disposal in ordinary

‘a frash, provided:

: Waste to be disposed of in this manner shall be held for decay a minimum of ten
half-lives.

- B. Before disposal as ordinary trash, the :aste shall be surveyed at the container

o surface with the appropriate survey instrument set on its mos. sensitive scale

' and with no interposed shielding to determine that its radioactivity cannot be

j distinguished from background. All radiation labels shall be removed or

ﬁ oblilerated.

1 A record of each such disposal permitted under this License Condition shall be
retained for three years. The record must include the date of disposal, the
date on which the byproduct material was placed in storage, the radionuclides
disposed, the survey instrument used, the background dose rate, the dose rate

n measured at the surface of each waste container, and the name of the individual
who performed the disposal.
16. The licensee is authorized to tran port licensed material in accordance with the
! provisions of 10 CFR Part 71, "Packaging and Transportation of Radioactive Material."

y 17. Except as specifically provided otherwise in this license, the licensee shall conduct

'! its program in accordance with the statements, representations, and procedures

_; contained in the documents, including any enclosures, listed below. The Nuclear

0 Regulatory Commission’s regulations shall govern unless the statements,

" representations, and procedures in the licensee’s application and correspondence are

more restrictive than the regulations.
| A. Application dated June 21, 1996

D B. Letter dated August 7, 1996

- C. Letter dated September 9, 1996

.

o

e For the U.S. Nuclear Regulator, Commission

N SEP 20 1996 ORI!GINAL SIGNED BY:

¥ Date pa By PENNY A. LANZISERA

- T Division of NucTear Materials Safety

o Region |

o King of Prussia, Pennsylvania 19406
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SEP 20 1996

License No. 20-30323-01
Docket No. 030-3419]
Control No. 123369

Michael Pishko, Ph.D.
Radiation Safety Officer
Sontra Medical

767C Concord Avenue
Cambridge, MA 02138-1044

Dear Dr. Pishko:

Please review the enclosed document carefully and be sure that you understand
all conditions. If there are any errors or questions, please notify the U.S.
Nuclear Regulatory Commission, Region I Office, Licensing Assistance Team,
(610) 337-5093 or 5239, so that we can provide appropriate corrections and
answers.

Please be advised that your license expires at the end of the day, in the
month, and year stated in the license. Until your license is terminated, you
must conduct your program involving byproduct materials in accordance with the
conditions of your NRC license, representations made in your license
application, and NRC regulations. In particular, note that you must:

1. Operate in accordance with NRC regulations 10 CFR Part 19, "Notices,
Instructions and Reports to Workers; Inspections,” 10 CFR Part 20,
"Standards for Protection Against Radiation," and other applicable
regulations.

2. Not possess and use materials authorized in Items 6, 7, and 8, on the
license until:

a. you have constructed the facilities and obtained the equipment
described in the license application and supporting documentation;
and

b. you have notified the U.S. Nuclear Regulatory Commission, Region I,
ATTN: Chief, Nuclear Materials Safety Branch, 475 Allendale Road,
King of Prussia, Pennsylvania 19406 in writing, that activities
authorized by the license will be initiated.

3. Notify NRC, in writing, within 30 days:
a. when an authorized user or Radiation Safety Officer, permanently

discontinues performance of duties under the license or has a name
change; or

OFFICIAL RECORD COPY
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M Pishko -2-
Sontra Medical

b. when the mailing address on the license changes (no fee is required
if the location of byproduct material remains the same).

4. In accordance with 10 CFR 30.36(b) and/or license condition, notify NRC,
promptly, in writing, and request termination of the license:

a. when you decide to terminate all activities involving materials
authorized under the license; or

b. if you decide not to complete the facility, acquire equipment, or
possess and use authorized material.

5. Request and obtain a license amendment before you:
a. permit anyone to work as an authorized user under the license;
b. change Radiation Safety Officer;

c¢. order byproduct material in excess of the amount, or radionuclide,
or form different than authorized on the license;

d. add or change the areas of use, or address or addresses of use
identified in the license application or on the license; or

e. change ownership of your organization.

6. Submit a complete renewal application with proper fee or termination
request at least 30 days before the expiration date of your license. You
will receive a reminder notice approximately 90 days before the
expiration date. Possession of byproduct material after your license
expires is a violation of NRC regulations. A license will not normally
be rencwed, except on a case-by-case basis, in instances where licensed
material has never been possessed or used.

In addition, please note that NRC Form 313 requires the applicant, by his/her
signature, to verify that the applicant understands that all statements
contained in the application are true and correct to the best of the
applicant’s knowledge. The signatory for the application should be the
licensee or a certifying official of the licensee rather than the Radiation
Safety Officer or a consultant.

You will be periodically inspected by the NRC. Failure to conduct your
program in accordance with NRC regulations, license conditions, and
representations made in your Ticense application and supplemental
correspondence with NRC will result in enforcement action against you. This
could include issuance of a notice of violation, or imposition of a civil
penalty, or an order suspending, modifying or revoking your license as
specified in the "General Statement of Policy and Procedure for NRC
Enforcement Actions," (Enforcement Policy), NUREG 1600.

OFFICIAL RECORD COPY



M Pishko -3-
Sontra Medical

Since serious consequences to employees and the public can result from failure
to comply with NRC requirements, prompt and vigorous enforcement action will
be taken when dealing with licensees who do not achieve the necessary
meticulous attention to detail and the high standard of compliance which NRC
expects of its licensees.

Thank you for your cocperation.

Sincerely,

ORIGINAL SIGNED BY:
PENNY A. LANZISERA

Penny Lanzisera
Division of Nuclear Materials Safety

License No. 20-30323-01
Docket No. 030-34191
Control No. 123369

Enclosures:

1. License No. 20-30323-01

2. 10 CFR Parts 2, 19, 20, 30, and 170
3. NRC Forms 3 and 313

DOCUMENT NAME: R:\WPS\MLTR\L2030323.01

To receive a copy of this dooument, indicate in the box: "C" = Copy w/o attach/encl "E" = Copy w/ attach/encl “N" = No copy
OFFICE [DNMS/RI | NJDNMS/RI
[ NAME Lanzisera [

DATE 09/17/96 09/ /96 199/ /96 09/ /96 H
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Sontra Medical

September 9, 1996

Docket No. 030-34191 .
Control No. 123369 /s (&

Penny Lanzisera P b
Division of Nuclear Materials Safety

Nuclear Regulatory Commission

Region |

475 Allendale Rd.

King of Prussia, PA 19406-1415 o

Dear Ms. Lanzisera:

This letter is in reference to your letter dated August 14, 1996. The response to your
request for additional information is below.

I. All packages and contamination wipes will be evaluated for 'H contamination by
liquid scintillation counting. Package and contamination wipes will be evaluated for "“C,
P, and S with either a pancake probe Geiger Mueller detector or by liquid scintillation
counting. Package and contamination wipes will be evaluated for '*I either by direct
measurement with a sodium iodide scintillation detector or by liquid scintillation
counting. Wipes taken to verify that iodination areas are less than 100 dpm/100 cm’ after
iodinations will be measured with a liquid scintillation counter.

2. The source used for determining the efficiency of sodium iodide detectors used to
evaluate air sampling filters is traceable to National Instruments of Standards and
Technology '**I source number SRM-4407L-D.

3. The unrestricted area action level for radiation survey is any measurement in excess of
0.05 milliroentgen per hour. For restricted areas, the action level is 0.05 mR/hour where
no radioactivity is normally present, and any reading in excess of expected radiation
levels where radioactive material is present. Sontra Medical will also ensure that the
requirements of 10 CFR 20.1301, that the dose in any unrestricted area from external
sources does not exceed 0.002 rem in any one hour, will be strictly enforced.

-‘1. Sontra Medical confirms that surveys required after using greater than 1 millicurie of
’P are documented and maintained.

5. Animal wastes that exceed 0.05 microcurie per gram of 'H or "*C will be disposed of
as radioac” ‘e wastes with a half-life ot greater than 120 days by a licensed disposal
facility such as ADCO Services, Inc. of Tinley Park, IL.

Please contact me if you require further information.

Sincerely,

Michael Pishko

Sontra Medical, LP.

767 C Concord Avenue
Cambnidge, MA 02138-1044
617-497-0600 phone

617-497-8330 fax  OFFICIAL RECORD gony { yL 1@
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Docket No. 030-3419]
Control No. 123369

Michael Pishko, Ph.D.
Sontra Medical

767C Concord Avenue
Cambridge, MA 02138

Dear Dr. Pishko:

This is in reference to your letter dated August 7, 1996, in response to our
letter dated July 12, 1996. In order to continue our review, we need the
following additional information:

1. Your response to Item 3 of our letter appears to indicate that all
package and contamination wipes for H-3 and C-14 are counted on a liquid
scintillation counter and all package and contamination wipes for I-125,
P-32, and S-35 are counted with either a low energy camma scintillator or
a pancake geiger-mueller. Please confirm. Also, please confirm the
method of evaluation for [-125 wipes taken after iodinations since your
letter states that iodination areas will be decontaminated to less than
100 dpm/100 cm’ and your application states that the MDA of the low
energy gamma scintillator for 1-125 is 400 dpm/100 cm’.

2. Please provide the identification of the source used for efficiency
determination of the sodium iodide detector used to evaluate air sampling
filters.

3. In response to Item 6 of our letter, you appear to indicate that your
radiation survey action levels for unrestricted and restricted areas is 5
mR/hr. Based on the total activity you are requesting, this appears
high. Please re-evaluate your action levels and provide both an
unrestricted area action level and a restricted area action level
consistent with your Ticense request. Also, please note that, in
accordance with 10 CFR 20.1301, each licensee shall conduct operations so
that the dose in any unrestricted area does not exceed 2 millirem in any
one hour and the total effective dose equivalent to individual members of
the public does not exceed 100 millirem.

4. Please confirm that surveys required after using greater than 1
millicurie of P-32 are documented and maintained.

5. With regards to you animal handling procedures, describe the disposal
process for animal waste that exceeds the limits in 10 CFR 20.2005 and
with a half-1ife greater than 120 days. Also, please indicate on a
facility diagram the location of the animal facility.

OFFICIAL RECORD COPY
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M. Pishko, Ph.D. -2~
Sontra Medical

We will continue our review upon receipt of this information. Please reply in
duplicate to my attention at the Region I Office and refer to Mail Control

No. 123369. If you have any technical questions regarding this deficiency
letter, please call me at (610) 337-5169.

If we do not receive a reply from you within 30 calendar days from the date of
this letter, we shall assume that you do not wish to pursue your application.

Sincerely,

ORIGINAL SIGNED BY:
PENNY A. LANZISERA

Penny Lanzisera
Division of Nuclear Materials Safety

Docket No. 030-3419]
Control No. 123369

DOCUMENT NAME: R:\WPS\DLTR\L0303419

To receive a copy of thie document, indicate in the box: "C”" = Copy w/o attach/encl “E" = Copy w/ attach/encl “N" = No copy

OFFICE |DNMS/RI N §DNMS /R1
{| NAME Lanzisera Yﬁ, f
HDATE 08/12/96 08/ /96 08/ /96 08/ /96
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Sontra Medisl

August 7, 1996

: s /6
Penny Lanzisera
Division of Nuclear Materials Safety F A
United States Nuclear Regulatory Commission
Region |

475 Allendale Rd.
King of Prussia, PA 19406-1415

Dear Ms. Lanzisera:

This letter and enclosed material are in reference to Docket No. 030-34191, Control No.
123369. Thank you for your letter dated July 12, 1996. The additional information you
requested is provided below.

1. The resumes of myself and Ms. Holly Veno have been modified to include the
training information you requested and are enclosed. I also confirm that the training
and experience of all supervisors who will use radioactive material unsupervised will
be submitted to the NRC for approval.

2. I am available full-time to respond to questions or operational issues that arise during
the conduct of Sontra Medical, L.P.’s radiation safety program and related regulatory
requirements.

3. A Beckman LS 6000SC liquid scintillation counter will be used for surveys wipe for
‘H and "“C. A Ludlum Model 44-3 low energy gamma scintillator and a Ludlum
Model 44-9 Pancake G-M detector with a Ludlum Model 14C survey meter will be
used for counting packages and also for survey wipes. Ludlum Measurements, Inc.
(license no. LO1963) will be used for calibrations.

4. We will follow the guidance of Regulatory Guide 8.20, Applications of Bioassay for
1-125 and O-131. We have incorporated some of this guidance into our iodination
guidelines of the Radiation Safety Guide. A copy of the revised guidelines 1s
attached.

5. Our policy for procedures such as protein iodinations that may release volatile or
gaseous radioactive materials to restricted and unrestricted areas include:

Air sampling

We may use the air sample analysis to estimate intakes of airborne radionuclides for
both workers and the general public. Workers will also be evaluated for intakes
through thyroid bioassay. These intakes will be used to calculate the committed
effective dose equivalent portion of the total effective dose equivalent as defined in
10 CFR 20. Worker intakes may be estimated from breathing zone air samples
obtained down stream of the charcoal absorber filtration incorporated in the
iodination fume hood. Intake estimates calculated from the ratio of the sample

Tontra Medical, L.P.

767 C Concord Avenue of of
Cambridge, MA 02138-1044 [ ‘L ) O
1L s d e OFFICIAL RECORD COPY /273 ez



concentration to the applicable derived air concentrations and effluent concentrations
of 10 CFR 20 Appendix B, Tables 1 and 2, respectively. i

Sonira Medical

Air samples will be obtained using a pump taking suction at a known velocity from
the worker’s breathing zone and from the charcoal-filtered effluent air through carbon
impregnated filters. The researcher performing the iodination will start and stop the
sampling interval unigue to that particular iodination. The filters will be given to the
RSO so radioactivity analysis may be performed. The filters will be counted with a
Baird Atomic Polyspec Research Spectrometer connected to a Nal scintillation
detector with a predetermined background and '*1 counting efficiency. An example
of the air sample analysis worksheet is attached.

Radiological surveys

Persons performing iodinations must survey the iodination facility before and after
the iodination procedure. Surveillance is designed to discover radiation levels of
concern as well as radioactive material contamination. A Ludlurn Model 3 surveyor
meter equipped with a Ludlum Model 44-3 Nal scintillation detector will be used to
perform radiation level surveys. Wipe iests counted with the Nal detector will be
used to evaluate the facility for radioactive material contamination. Unexpected
radiation levels will be investigated and sources of unexpected radiation levels will be
removed or shielded to reduce exposure. '*I contamination in excess of 100 dpm/100
c¢m’ will be decontaminated down to below that surface contamination level. These
surveys will be documented for each day an iodination procedure is performed. The
RSO shall be given a copy of the survey upon its completion. An example survey
sheet is attached.

6. Our radiation safety program requires that users perform and document radiological
surveys for 1) animal work using radioisotopes, 2) iodinations, 3) radioactive
package receipt and 4) for waste disposal. In addition the RSO or a private
consultant will perform monthly surveys of all radioactive materials areas. Users are
also instructed to perform radiation and contamination surveys of their work areas
following any other use of radioisotopes. All radiological survey records will be
maintained for the duration of the Material License.

With all surveys, the surveyor must contact the RSO should any unexpected radiation
levels be encountered. The RSO must be notified any time the radiation level in any
area accessible to individuals could result in an individual receiving a dose equivalent
in excess of 5 millirem in one hour at 30 centimeters from the radiation source or
from any surface that the radiation penetrates. The RSO will investigate the cause of
the unexpected and/or excessive (i.e., >5 mR/hr) radiation levels and either remove
the source or shield or otherwise reduce the intensity of the radiation.

7. Description of the animal’s housing facilities.

Sontra’s animal housing facilities consist of two rooms. The animal housing room is
a9’ by 12" room with a single locked entrance opening into the cage washing room.
The housing room has a dedicated HVAC system to maintain humdity and
temperature within PHS guidelines. The floor of the housing room is water-proof
and designed to contain a liquid spill within the room. The other room in the facility

Sontra Medical, L.P.

767 C Concord Avenue
Cambridge, MA 02138-1044
617-497-0600 phone
617-497-8330 fax



is dedicated for cage washing. This room has a large stainless steel sink with
drainage into the sewer system. The floor of the wash room is water-proof and
designed to contain liquid spills. The cage washing room opens into Laboratory 1,
which has a locked entrance.

Sontra Medisl

Animal caretaker instructions

A radiation safety procedure for the use of radioactive materials with animals has
been attached. This will used to train and qualify animal caretakers and researchers.
We expect that for the foreseeable future, the researcher will provide for all animal
care when radioisotopes have been administered to those animals.

8. We have revised our instructions for radioactive materials receipt and survey to
include specific instructions that gloves be worn while opening packages of
radioactive materials. A copy ot this revision for Apperdix 4 of our Radiation Safety
Guide is attached.

9. Sontra Medical confirms thai we wili follow all applicable Department of
Transportation regulations associated with shipping radioactive materials. Relevant
regulations include those of Title 49 of the Code of Federal Regulations.

If you have any questions regarding this letter or the application, please call me at 617-
497-0600.

Sincerely, /

Michael V. Pishko
Sontra Medical, L.P.

Sontra Medical, L.P.

767 C Concord Avenue
Cambridge, MA 02138-1044
617-497-0600 phone
617-497-8330 fax



Sontra Medic’l

Michael V. Pishko, Ph.D.

¢ Trained at the University of Texas at Austin in the use of radiochemicals.
Fall 1990. This consisted of 8 hours of formal classroom training on a)
principles and practices of radiation protection, b) radioactivity
measurements, standardization, and monitoring technques and
instruments, ¢) mathematics and calculations basic to the use and
measurement of radioactivity, and d) biological effects of radioactivity.

e Jodinated proteins and used in in vitro experiments, used 'H and "“C
labelled small molecules in both in vitro and in vivo experiments. Fall
1990-Summer 1992. Location: University of Texas at Austin.
Maximum quantities handled: 'H = 250 microCi, "“C = 250 microCi, "I
= | mCi.

e Trained at Massachusetts Insititute of Technology in the use of
radiochemicals. February 1995. This consisted of 4 hours of formal
classroom training on a) principles and practices of radiation protection,
b) radioactivity measurements, standardization, and monitoring
techniques and instruments, ¢) mathematics and calculations basic to the
use and measurement of radioactivity, and d) biological effects of
radioactivity.

e lodinated proteins and used in in vivo experiments, used 'H and "“C
labelled small molecules in both in vitro and in vivo experiments. Fall
Feb. 1995-Jan. 1996. Location: Massachusetts Institute of Technology.
Maximum quantities handled: 'H = 250 microCi, "*C = 100 microCi, "1
= | mCi.

Sontra Medical, L.P.

767 C Concord Avenue
Cambridge, MA 02138-1044
617-497-0600 phone
617-497-8330 fax



Holly L. Veno
Sontra Medical, L.P.

Trained at Boston University on the use and precautions of 'H. Training mdudcd
formal coursework -- 3 hour class. Information included: Protection from 'H;
mcaaunng and monitoring 'H and other radioisotopes; math calculation; and effects of
'H exposure

Trained at University of New Hampshire on use and precautions of “P and S.
Formal coursework -- 3 hour class and on-the-job training. Information mcluded
protection and use; monitoring and measuring; calculations; and effects of 'H exposure.

Total maximum activity:
e 'H | millicurie
e P 500 microcuries
e S 500 microcuries

Distilled water from biood samples that had been labeled with 'H and then analyze the
isotope content of the samples at BU, max. amount of | millicurie over a 2-year period.

Taught undergraduate students in a Microbial Genetics Labora(ory on the technique of
labeling and working with DNA that was labeled with P at University of New
Hanmpshire; maximum amount at 250 microcuries over a |-year period.

Used “P to label isolated bacterial DNA and to run the radiolabeled DNA on an agarose
gel for further detection at University of New Hampshire over a |-year period for a
max. amount of 250 microcuries.

Used S to radiolabel bacteria that could then be used in assays to determine the
adherence of the organism to different mammalian cells at University of New
Hampshire a maximum amount of 500 microcuries over 3 years was handled.



Guidelines for lodinations

lodine ia the unbound state volatizes readily and is efficiently taken into the body by
inhalation or absorption through the skin. Approximately 30% of the activity taken in
remains in the thyroid. 1-125 has an effective half-life of about 42 days. Thus, the
predominant concerns with handling unbound iodine are preventing inhalation through the
use of sufficient ventilation, and preventing absorption through the skin using protective
clothing. Equally important, Sontra Medical must measure radioiodine activity released to
the environment. All radioiodine work therefore must be performed under strict controls.

1.

o

10.
11

Always work in a well-ventilated hood. A Lucite inner hood (mini-hood) with a
charcoal filter on its discharge may be used. Monitoring of the breathing zone air
and the hood air exhaust will be performed. Charccal impregnated filters or
activated charcoal canisters are used for air sample collection of iodines.

Written procedures for iodinations are approved and maintained by the Radiation
Safety Officer. Procedures must be designed to minimize the opening of any vials
through the use of syringe injection of material through septum-topped vials. All
containers of the radioactive material must be sealed in some manner, e.g., rubber
stoppers, plastic wrap or parafilm.

Conduct a dry-run of the procedure to minimize the chance of error when activity is
used.

A baseline thyroid measurement must be performed for anyone participating in the
iodination.

Wear a whole body personnel radiation dosimeter. Wear an extremity monitoring
finger ring when working with > 1 mCi.

Wear the proper protective clothing, safety glasses and two layers of protective
gloves. lodine diffuses rapidly through vinyl and rubber so replace the outer
protective gloves immediately when they become contaminated. Keep the inner pair
of gloves free of contamination.

Have a properly calibrated survey meter equipped with a Nal detector on and
readily available for quick contamination checks. Be careful not to contaminate the
instrument itself.

Avoid handling the vials directly. Use remote handling devices such as tongs or
forceps.

To decontaminate equipment or surfaces, use a solution which efficiently removes
the contamination without releasing iodine to the atmosphere.

All waste must be sealed in double layers of plastic and disposed of immediately.

The activity concentration of the exhaust must be monitored to assure compliance
with NRC regulations concerning release of radio-iodine to the environment.

Clean and check all the working surfaces and equipment for contamination
immediately after the procedure is finished. Take contamination wipes and count
them with your samples.



13.  Obtain a thyroid iodine burden measurement within 72 hours of the iodination.

Sontra Medical will follow the guidance of Regulatory Guide 8.20, Applications of
Bioassay for 1-125 and 1-131. As a minimum, thyroid bioassay will be necessary
when an individual handles in an open form unsealed volatile or dispersible
quantities of radioactive iodine in excess of 1 mCi in a 3 month period (in excess of
10 mCi when bound to a nonvolatile agent).

Thyroid bioassays will be performed for baseline measurements, routinely, for
emergency purposes, when iodinations of employment ceases for an employee, and
diagnostically. Routine thyroid bioassay will be performed within 6 to 72 hours
post-iodination. “he action levels and responses for our thyroid bioassay program
are as follows:

For a thyroid burden measurement of 0.12 pCi of '*I, actions include:

I. Investigation of the operations involved to determine the causes of exposure and
to evaluate the potential for further exposures.

2. Worker restriction from iodinations until the source of exposure is discovered

and corrected.

Corrective actions against further exposures.

A repeat of bioassay within two weeks of the first.

. Applicable reports to regulators,

R

For a thyroid burden measurement of 0.5 uCi of '*I, actions required include:

I. Investigation of the operations involved to determine the causes of exposure and
evaluate the potential for further exposures.

Worker restriction from iodinations until the source of exposure is discovered
and corrected.

Corrective actions against further exposures.

A repeat of bioassay within two weeks of the first,

Applicable reports to regulators

Appropriate medical consultation for the exposed individual.

Weekly repeated bioassays until the thyroid burden measureinent is less than

0.12 uCi.

o

NN AW

IT CANNOT BE EMPHASIZED TOO STRONGLY THAT NEAT,
CAREFUL WORK HABITS WILL MINIMIZE BOTH CONTAMINATION
PROBLEMS AND UNNECESSARY EXPOSURE TO PERSONNEL.



.SMW .

Workshest for Environmental Monitoring for Radiclodine

Date of sample: Date of counting:

Usor Uy = _cpm, - cpm, %DAC= U; %DEC= _Us e= cpm
Re2.22E9FT DAC DEC dpm,

U= Activity Concentratica in Effluent Stack in xCi/ml

Uy = Activity Concentration in Breathing Zone in uCi/ml

cpm, = Counts Per Minute in Sample

cpm, = Counts Per Minute in Background

cpm, & Counts Per Minute From Reference Source

dpm, = Disintegrations Per Minute From Reference Source (48,840 dpm)

R= Retention of Air Sample Media (0.98 for 2 filters, 0.85 for 1)

€s Efficiency of Couating Instrument in counts/disintegration

222E9 = Conversion Factor uCi/dpm ml/1

Fu Flow Rate of Sample Callector (11 UVm Stack; 2 Um Breathing Zaone)

T= Time Sample Collected in Minutes

DAC = Nuclide Derived Air Concentration, 10 CFR 20, App. B, Table 1, Col. 3

DEC = Nuclide Derived Effluent Concentration, 10 CFR 20, App. B, Tbl. 2, Col. 1

U, DEC = 3E-10 xClml (@)

2E-10 uCi/ml (®*') € = cpm /48840 dpm = ___

cpm, = —— Cpm

cpm, =  ___cpm

cpm, = S—

R= a

€= —cod

F= — l/m

T= _m

Us= cpm.-cpm, = uCiml %DEC= Us=___ %

Re2.22E9FT DEC

Uy DAC = 3E-8 uCiml (*I) 2E-8 uCi/ml (') € = cpm /48840 dpm = ___

¢pm, = —

cpm, = —

cpm, = — Cpm

R = e

€ = -

Fw - lm

T= m

Us= cpm -com, =____ wuCiml %BDAC= Uy =__ %
Re2.22E9FT DAC



Sontra Medical, L.P.
lodination Survey Log

Name of Researcher;

Date:
Activity: mCi

Instructions:

After wiping each surface location, place the wipe at the probe face and record the highest

scale value shown by the survey meter. Next, place the Nal scintillation detector in contact
with the floor waste containers and record the CPM value in the bottom table.

Surface. Location Wipe Resultst (cpm)

if results are not greater than background, record the letters "BG" in the appropriale
boxes.

Survey Ré&sults+ (cpm)

fif results are not greater then Facxground, record the letters “BG™ in the appropriate
boxes.

SURVEY CHECKLIST (Initial Each Responsibility)
Obtain your thyroid bioassay from RSO within 72 hours

Collect the air samples and give them to the RSO in the envelopes

File this survey with the RSO immediately after your iodination

Reviewed by: Date Filed:
RSO
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Sontra Medical, L.P.
The Use of Radioactive Materials With Animals
Radiation Safety Procedures

Prerequisites

A.

G.

Uniess specifically authorized by the Radiation Safety Officer, the
researcher will be responsible for animal care when the animal protocol
requires the use of radioactive materials.

The Radiation Safety Officer (RSO) must be informed of all uses of
radioactive material. The RSO must review the animal protocol and approve
the radiation safety elements to be used during the work.

The use of radioactive materials is allowed only in areas specifically
designated by the RSO.

Only trained and registered radiation workers may perform work with
radioactive materials and animals.

The RSO must approve of actual animal facility radiological controls prior to
the start of work and after any significant changes to those controls.

All radioactive materials must be maintained under strict security in labeled
containers.

All other radiological controls specified in the Sontra Medical Radiation
Safety Guide must be practiced in addition to those listed here.

Preparatory Steps

A

Place spill trays or absorbent materials such as diapers where contaminated
liquids will be generated.

Segregate work areas where radioactive materials will be used with animals
from other areas with yellow and magenta tape.

Label all items that may become contaminated, including animal ~~ees, with
yellow and magenta tape.

Obtain a functional radiation survey meter.

Don protective clothing:

1. Surgical scrubs,

3. Lab coat,

3. Two pair of surgical gloves

4. Facial protection such as a face shield or safety glasses and surgical

mask to protect the eyes, nose and mouth from aerosols.



lll:

V.

F,

Provide for radioactive waste disposal, first with shatter-proof jars which
are convenient to the animal work, and second for larger volumes. Large
volumes of waste disposal must be coordinated with the RSO.

General contamination precautions:

A.

D.

Attempt to control liquids and sprays, particularly during surgical
procedures as they can spread contamination easily and quickly.

Change gloves often to avoid cross-contamination of clean surfaces.

“C, S and “’P may be monitored with a pancake probe Geiger-Mueller
detector; "I must be monitored with a Nal scintillation detector; and ‘H
may only be monitored by counting wipe tests with a liquid scintillation
counter.

Take special care 10 avoid needle sticks or other wounds with radioactively
contaminated objects.

Post-experiment clean-up:

A.

Wrap sacrificed animals in the absorbent materials used to protect work
surfaces from contamination and place in double plastic bags for freezing.
The absorbents will reduce the chance of contaminated body fluid leakage
and cortamination.

Wash low levels of contamination from equipment, including animal cages,
in the sink. Document this disposal verifying that it is within posted sink
disposal limitations.

Wash all work surfaces with spray cleaner.

Place contaminated equipment which <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>