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MATERIALS LICENSE
»

i
Purssant 1o the Atomic Energy Act of 1954, as amended. the Encrgy Reorganization Act of 1974 (Public Law 93-43%8). and Ditle 10, Code of |
s Federal Regulations. Chapter 1, Parts 30, 31, 32, 33 34 15. 36, 39, 40, and 70. and in rehiance on statements and representations heretofore made
" by th.- heensee. a hicense is hereby issued authorizing the hicensee (o receive. acquire possess, and transfer byproduct, source, and special nuclear |
[ matesal designated below, 1o use such matenial for the purposets) and at the place(s) designated below: to delhiver or transfer such material to >
| persons authonized 1o receive it in accordance with the regulations of the apphicable Partis). This license shall be deemed to contain the conditions |
L ospecttied in Section 183 of the Atomic Energy Act of 1954, as amended. and is subject to all applicable rules. regulations. and orders of the
® Nuclear Regutators Commission now or herealter in effect and to any conditions specified below
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' Antigen Express, Inc.  License Number 20-30320-01

2 One Innovation Drive ' '
Worcester, Massachusetts 01605-4306 + Expiravon Dute - September 30, 2001

S Docket or

Reterence No ) 030_34]82 L

6. Byproduct. Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee -
Special Nuclear Material Form May Possess at Any One Time
Under This License

A. Hydrogen 3 A. Any A. 200 millicuries

B. Carbon 14 B. Any B. 50 millicuries

C. Phosphorus 32 C. Any C. 100 millicuries

D. Phosphorus 33 D. Any D. 50 millicuries

E. Sulfur 35 E. Any E. 100 millicuries

F. Chromium 51 F. Any F. 100 millicuries

G. lodine 125 G. Any G. 20 millicuries

9. Authorized use o e S e ""7"“””'§j
A. through G. Research and development as defined in 10 CFR 30.4; animal studies.

e ——— e " '“”‘C’ON‘DTT]’UN’S“‘_“ e T & o ot S, \

10. A. Licensed material may be used only at the licensee’'s facilities located at One
Innovation Drive, Worcester, 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, Perinsylvania 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 30.36(b), 40.42(b), and *®
70.38(b), the licensee shall promptly notify the Nuclear Regulatory Commission, 3
in writing, of a decision not to complete the facility, acquire equipment, or ;
possess and use authorized material.
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N - MATERIALS LICENSE [Docket or Reference Number
¢ SUPPLEMENTARY SHEET 030-34182
s i)
W !1. 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
-
b Robert Humphreys H-3; C-14; P-32; P-33; S$-35; Cr-51; and 1-125
- Minzhen Xu H-3; C-14; P-32; P-33; S-35; and 1-125
Sharlene Adams H-3; C-14; P-32; P-33; and S-35%
Robert Jackson H-3; C-14; P-32; P-33; and S-35
Christine Barbon H-3; C-14; P-32; P-33; and S$-35

B. The Radiation Safety Officer for this license is Sharlene Adams, Ph.D.
12. Licensed material shall not be used in or on human beings.

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 experimenta! 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
trash, provided:

A. 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 waste shall be surveyed at the container
surface with the appropriate survey instrument set on its most sensitive scale
and with no interposed shielding to determine that its radioactivity cannot be
distinguished from background. A1l radiation labels shall be removed or
obliterated.

’U"‘"“VI"U‘V‘?'0075‘5@‘00"'00."0‘
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C. 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
measured at the surface of each waste container, and the name of the individual
who performed the disposal.

——
L3

The licensee is authorized to transport licensed material in accordance with the
prov’:ians of 10 CFR Part 71, "Packaging and Transportation of Radioactive Material."
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M 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

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

- representations, and procedures in the licensee’s application and correspondence are
" more restrictive than the regulationc.

-

* A Application dated June 18, 1996

ﬁ B Letter dated July 22, 1996

i c Letter dated August 15, 1996

- D Letter dated August 21, 1996

o

«

.

o

Ll

o

For the U.S. Nuclear Regulatory Commission
ORIGINAL SIGNED BY:
By PENNY A. LANZISERA

Division of NucTear Materials Safety
Region 1|
King of Prussia, Pennsylvania 19406




License No. 20-30320-01
Docket No. 030-34182
Control No. 123358

Robert Humphreys, President
Antigen Express, Inc.

One Innovation Drive
Worcester, MA 01605-4306

Dear Dr. Humphreys:

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 . .uipment
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 wil! 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
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¢ l

R. Humphreys -2~
Antigen Express, Inc.

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:

d when you decide to teminate all activities involving materials
authorized under the license; or

b. if you decide not to complete the facility, acquire eguipment, 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
jidentified 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 renewed, except on a case-by-case basis, in instances where licensed
material has rever 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 {o 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 license appiication and suppliemental
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.
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. . R. Humphreys -3-
Antigen Express, Inc.

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 cooperation.

Sincerely,

ORIGINAL SIGNED BY:

Penny Lanzisera
Division of Nuclear Materials Safety

License No. 20-30320-01
Docket No. 030-34182
Control No. 123358

Enclosures:

1. license No. 20-30320-0]

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

DOCUMENT NAME: R:\WPS\MLTR\L2030320.01

To recaive 8 copy of this document, indicate in the box: "C”" = Copy w/o attach/encl "E” = Copy w/ attach/enci “N" = No copy

OFFICE |DNMS/RI N | DNMS/R1
NAME Lanzisera fL
DATE 09/03/96 09/ /96 09/ /96 09/ /96
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Docket No. 0306-34182
Control No. 123358

Penny Lanzisera August 21, 1996
Division of Nuclear Materials Safety

U. 8. Nuclear Regulatory Commission

Region I

475 Allendale Road

King of Prussia, PA 19406

Dear MS. Lanzisera,

The following information is furnished in response to our
telephone conversation of August 15, 1996.

1. A copy of the report generated by the EPA’s Comply Code,
Version 1.2 model for a theoretical release of 1 Ci of 125-I
from one of our stacks is enclosed. This release is about
500 times our anticipated release levels and the calculated
dose to the highest exposed individual is 1.3 mrem per year.

2. Revised directions for release into the sanitary sewer
system are enclosed.

Thank you for your prompt and thorough review. If you require
further information please contact me at (617) 589-1867.

Sincerely,
Potin Clac
Peter Chin

I
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LIQUID RADIOACTIVE WASTE SINK DISPOSAL INSTRUCTIONS

1. Sink disposal is allowed only for liquid waste which is readily
- dispersable and of biological origin or readily soluble. The RSO
must specifically approve of material which is not of biological origin.

2. Only the designated radiocactive waste disposal sink may be used for
liguid radiocactive waste disposal.

3. At the time of disposal the concentrations at the trap must be at or
beiow those concentrations tabulated below.

4. Start the water running at a rate just short of the splash point.
This will be 5 to 10 liters per minute and if necessary dilution
factors may be calculated for the 5 liters per minute rate. The
important point is to wet the sink and pipes so as to minimize
sticking problems.

5. Slowly pour the waste directly into the drain.

6. Let the water run for another 5 to 10 minutes to clean the sink
and pipes.

7. Record each disposal on the Radioactive Waste Sink Disposal form.
8. If concentration limits allow, annual totals may reach but not

exceed those listed below.

SINK DISPOSAL CONCENTRATION LIMITS

Radioisof Limit (mi ; 1 :
3~ Hydrogen 10
14- Carbon 0.3
32- Phosphorus 0.09
33~ Phosphorus 0.8
35~ Sulfer 1
51- Chromium 5
125- Iodine 0.02

NOTE: In spite of concentration limits, not more than 5 Ci of 3-H, 1 Ci
of 14-C, and 1 Ci of all other licensed material may be disposed of
in this manner.
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08/21/96

40 CFR Part 61
National Emission Standards
for Hazardous Air Pollutants

REPORT ON COMPLIANCE WITH
THE CLEAN AIR ACT LIMITS FOR RADIONUCLIDE EMISSIONS

FROM THE COMPLY CODE, VERSION 1.2, SEPT 1989

Prepared by: Compliance Services, Inc

Prepared for: Antigen Express
| Innovation Dr
Worcester, MA 01605

Prepared for

U S Environmental Protection Agency
Office of Radiation Programs
Washington, D C. 20460
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SCREENING LEVEL 4

- 2 0

DATA ENTERED:

-

Release Rate
Nuclide

(curies/YEAR)

1-125 D 1.000E+00

Release height 21 meters

Building height 17 meters.

The source and receptor are not on the same building.

Building width 27 meters

Building length 67 meters.

STACK DISTANCES, FILE: A\COMPLY\BIO2STK DAT

DIR Distance
FROM  (meters)
N 556000
NNE 595000
NE 635000
ENE 397 000
E 476 000
ESE 198000
SE  198.000
SSE 1032000
S 1587.000
SSW  1032.000
SW 318000
WSW 238 000
W 635000
WNW  1111.000
NW 792 000
NNW 556 000

08/21/96



: 08/21/96

WINDROSE DATA, FILE: A\COMPLY\WORCROSE DAT

Source of wind rose data: Summary of Meteroiogical Observations, Surface
Dates of coverage 1951-1971

Wind rose location.  Worcester, MA

Distance to facility. 9200 meters

Percent calm: 001

Wind Speed
FROM  Frequency (knots)
N 0047 810
NNE 0042 810
NE 0063 89
ENE 0.047 870
E 0030 710
ESE 0015 570
SE 0015 570
SSE 0015 620

S 0041 740
SSwW 0051 890
SW 0.096 930
WSW 0115 970
W 0155 1050
WNW 0122 1250
NW 0089 1210
NNW 0046 1070

He produces his own VEGETABLES at home
Distance from the SOURCE to the FARM producing MILK is 5000 meters.
Distance from the SOURCE to the FARM producing MEAT is 5000 meters
NOTES.
The receptor exposed to the highest concentration is located
238 meters to the ENE.
He produces his own VEGETABLES at his home.
He gets his MEAT from a farm located
5000. meters to the E.
He gets his MILK from a farm located
5000 meters to the E.



08/21/96

RESULTS

........

WHOLE BODY dose 1 3 (mrem/year).

WHOLE BODY dose 1.3 (mrem/year) due to lodine
*** COMPLY at level 4

Thus facility is in COMPLIANCE

It may or may not be EXEMPT from reporting to the EPA



TELEPHONE CONVERSATON RECORD | Date: 8-14-96 Time: 3 pm
Mail Control No.: 123358 License No.: Docket No.:
N/A 030-34182
Person Called: Organization: Telephone
Peter Chin, Consultant Antigen Express, Number:617
Inc. 589-1867

Person Calling: Penny Lauzisera

Subject: deficiencies

Summary: 1) Provide mechanism for complying with 20.1302 for memebers of the
public for inhalation. 2) Correct errors on sink disposal guidance: 0.3 uCi/l for C-14,
0.09 uCi/l for P-32, and 0.02 uCi/I for I-125.

Action Required/Taken: reply

Signature: ' Date:

B-/(76
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Antigen Express, Inc. M5 le

One Innovation Dr,
Worcester, MA 01605-4306 7”4
Office 508 798-6683
Lab 508 757.3701
FAX 508 831-3521
email antigenexp@aol.com
Docket No, 030-34182
Control No. 123358
Penny Lanzisera August 15, 1996

Division of Nuclear Materials Safety
U. S. Nuclear Regulatory Commission
Region 1

475 Allendale Road

King of Prussia, PA 19406

Dear MS. Lanzisera,

The following information is furnished in response to your letter
of July 30, 1996.

1.

Our Radiation Safety Officer received training in handling
gamma emitters at the University of Lowell, Tufts University,
and the University of Massachusetts Medical Center. While
she has no direct experience using gamma emitters she has
extensive experience controlling external exposure from 32-P,.
During the initial phase of use of gamma emitters she will be
assisted by Dr. Humphreys who has decades of experience
working with mCi quantities of this material.

We will follow the criteria in Table 1 of Regulatory Guide
8.32 in determining the need for biocassays for tritium.

When calibrating cur 125-1 detector we will employ either
acrylic or soap as tissue equivalent material. This is
routine practice for many licensees. If our preliminary
findings indicate that an intake of 10% of an ALI has
occurred we will refer the exposed individual to an
accredited hospital so that the thyroid burden may be
gquantitated by their Nuclear Medicine Department. We believe
that this method is conservative enough to negate the need
for a NIST traceable phantom.

The calculation is attached. In this case the DAC is derived
from the NALI which, for 125-I, is a factor of 3.3 more
restrictive than the SALI and is based upon a 50 rem
committed dose equivalent to the thyroid. This calculation
is conservative by about a factor of 20 since it assumes an

| /2235
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Docket No. 030-34182
* Control No. 123358

infinite cloud so that all energy released within the cloud
is absorbed within the cloud. I1f one assumes a cloud with a

radius of 2 meters and allows for the escaped fraction, the
deep dose equivalent drops to a few tens of microrem per 2000
DAC hours. The deep dose equivalent resulting from
submersion in a cloud of radiocactive material contributes a
significant portion of an individual's total effective dose
equivalent only when the airborne nuclides have a very short
half-life. 1In any case, the personnel dosimeters will
monitor deep dose from airborne material.

Hoods will run continuocusly. As shown in the attached
calculation we can use up to 175 mCi of 125-1 per year
without exceeding an average concentration of 3x10" uCi per
cc at the discharge point. Years of experience at other
institutions shows that the charcoal bed retains 90% of
released 125-1 until the dose rate at one foot from the bed
as measured with a thin end-window GM reaches 1 mrem per
hour. This reading will be taken following each iodination.

4. We will maintain records of all releases into the sanitary
sewer system. Instructions to researchers are enclosed,

5. We will not house animals, radicactive or otherwise. Animals
will be received in the laboratory, be administered
radioactive material, and be sacrificed all on the same day.
We have no animal guarters.

6. Our action level for removable contamination on incoming
packages of material is 2,200 DPM/100cm’.

Thank you for your prompt and detailed review of our application.
If you require any further informatior please contact our
consultant Health Physicist, Mr. Peter Chin, at (617) 589-1867.

Sincerely,

Rk H gl

Robert Humphreys
President



Gamma Do’ﬁ.esulting From Submersion’u »
Infinite Cloud Of 125-1 For 2000 DAC Hou.:

125~Iodine Photon Emissions:

MeV Abundance Enerqgy released per Decay (MeV)
0.004 0.154 0.001
0.027 1.124 0.030
0.031 0.254 0.008
0.036 0.065 0.002

Total 0,041 MeVv
Density of air @ STP - 0.0012 g/cc
1 uCi - 1.32x10% ppH
Concentration 125-1 = 3x1078 uci/cc

1 mrad = 62400 MeV/g (quality factor for photons = 1)

Energy per g per hour =
(0.041 MeV/D)x(3x10'8uCi/cc)x(1.32x108D/hour)/(0.0012 g/cc)
= 135.3 MeV/g/hour

Energy/qg in 2000 hours =
(135.3 Mev/g/hour) x (2000 hour) = 270,600 MeV/g

(270,600 MeV/g)/ (62,400 MeV/g/mrem) = 4.3 mrem

Note: The dose to tissue at 1 cm depth is probably about half
the air dose.



Stack Discharge Calculations
Maximum allowed concentration - 3x10710uci/cc
* Fraction of stock released 0.1
Fraction of released material passing through charcoal - 0.1
Air flow - 100 feet/min through a 1' x 4' opening (400 CFM)

1 cubic foot = 2.8x10%c

Annual flow = (400 CF/min)x(2.8x104cc/CF)x(5.3x105min/year)
= 5.9x1012¢cc/year

Dischargeable activity = 5.9x1012cc/year)x(3x10’10uCi/cc)
= 1,76 mCi/year

This is 1% of the material used so that the annual allowable usage
is 176 mCi of 125-1I.

Please note that the public is not allowed at the discharge point
and that the highest exposed member of the public will receive
less than 1% of the dose allowed in 20.1301 as a result of this
operation.
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LIQUID RADIOACTIVE WASTE SINK DISPOSAL INSTRUCTIONS

1. Sink disposal is allowed only for liquid waste which
is readily dispersable and of biological origin or
readily soluble. The RSO must specifically approve
of material which is not of biological origin.

2. Only the designated radioactive waste disposal sink
may be used for liquid radioactive waste disposal.

3. At the time of disposal the concentrations at the
trap must be at or below those concentrations
tabulated below.

4. Start the water running at a rate just short of the
splash point. This will be 5 to 10 liters per
minute and if necessary dilution factors may be
calculated for the 5 liters per minute rate. The
important point is to wet the sink and pipes so as
to minimize sticking problems.

5. Slowly pour the waste directly into the drain.

6. Let the water run for another 5 to 10 minutes to
clean the sink and pipes.

7. Record each disposal on the Radioactive Waste Sink
Disposal ferm.

8. If concentration limits allow, annual totals may
reach but not exceed those listed below.

SINK DISPOSAL CONCENTRATION LIMITS

Radioisotope Upper limit
(microcuries/liter)
3~ Hydrogen 10

14- Carbon 0.4

32- Phosphorus 0.5

33- Phosphorus 0.8

35~ Sulfer 1

51- Chromium 5

125~ Todine 0.04

NOTE: In spite of concentration limits, not more than
5 Ci of 3-H, 1 Ci of 14-C, and 1 Ci total of all other
licensed material may be disposed of in this manner.




m:mgvz WASTE SINK DISPOSAL nann

Date Of Activity Concent ation
Disposal Radioisotope Microcuries Micros cies/l

MONTHLY TOTALS




JUL 31 1996

Docket No. 030-34182
Control No. 123358

Robert Humphreys, President
Antigen Express, Inc.

One

nnovation Drive

Worcester, MA 01605-4306

Dear Dr. Humphreys:

This is in reference to your letter dated July 22, 1996, in response to our
letter dated July 3, 1996. In order to continue our review, we need the
following additional information:

1.

Provide the Radiation Safety Officer’s training and experience with gamma
emitters similar to chromium-51 and iodine-125.

With regards to your bioassay program, please provide your criteria for
performing tritium bioassays. Also, you state in your letter that tissue
equivalent material will be used ror calibrating your iodine bioassay
probe. Please confirm that the tissue equivalent material will be
intercompared to a NIST traceable phantom prior to use.

Item 6 of your letter in response to a description of procedures for
complying with 10 CFR 20.1302, states that the deep dose equivalent from
a 2,000 hour exposure to a 1 DAC infinite cloud of iodine-125 is less
than 5 millirem. By definition, one ALI (which results in a deep dose
equivalent of 5 rem) is the exposure at one DAC for 2,000 hours. Please
explain your calculations and describe your procedures for complying with
20.1302. Also, Item 7 of your letter indicates that effluent sampling is
not required for iodine based upon the assumptions that only 10% is
released from the vial and of the 10% released, only 10% passes through
the charcoal trap and is released to the environment. Your calculations
also assume that the hood is running continuously, instead of only 40
hours a week as is normally the assumption. Please confirm the hood
operationa) time. *'so, please provide your maximum iodine-125 use per
year which <11 resulr in airborne releases of less than 3 x E-10 uCi/ml
and provid. ‘our mechanism for routinely confirming the efficiency of the
charcoal t: p.

With regards to your sewer release criteria, please provide a copy of the
guidance provided to researchers to ersure that the limits in Table 3 to
10 CFR 20 are not exceeded. Also, confirm that records are maintained of
all sewer releases.

Plezse provide a description and map of your animal housing facilities.
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R. Humphreys, President -2-
Antigen Express, Inc.

6. With regard to your package opening procedures, provide your acticn
lovels for package wipes in dpm/100 cm’.

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

No. 123358. 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 Lanzisera
Division of Nuclear Materials Safety

Docket No. 030-34182
Control No. 123358

DOCUMENT NAME: R:\WPS\DLTR\L0303418

To mosive & copy of this document, indicate In the box: “C" « Copy w/o attach/encl “E” = Copy w/ sttach/encl "N = No copy
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Antigen Express, Inc.

One Innovation Dr.
Worcester, MA 01605-4306 M5 &
Office 508 798-6683 /ﬂ'é;
Lab 508 757-3791
FAX 508 831-3521
email antigenexp@ aol.com
Docket No. 030-34182
Control No. 123358
Penny Lanzisera July 22, 1996

Division of Nuclear Materials Safety
U. 8. Nuclear Regulatory Commission
Region 1

475 Allendale Road

King of Prussia, PA 19406

Dear MS., Lanzisera,

The following information is furnished in response to your letter
of July 3, 1996.

1. Maximum quantities handled per isotope for the referenced
individuals are included in Attachment A to this letter. Our
Radiation Safety Officer is a full time employee of Antigen
Express, Inc.

2. We consider maintenance of the levels of safety described in
our Manual to be both a regulatory requirement
(20.1101 (a)) and a license condition. The statement on page
1 of our Manual does not allow weakening our safety program.

3. We will store waste in the laboratory space described in our
original application. Our knowledge of anticipated usage
combined with experience elsewhere indicates that this will be
sufficient to meet our needs. Please see item 12 (below) for
information on animal housing. Fume hoods are marked on the
enclosed draw.ng (Attachment B). Vendors will be instructed
to deliver shipments of licensed material directly to the
laboratories.

4. The reference to pocket dosimeters in section 5.1 of our
Manual will be deleted.

5. a. Our tritium Dioassay procedure is identical to the
procedure in Section 12.2 of our Safety Manual. Body
burdens will be estimated by assuming that 3-H is
distributed in total body water which makes up 60% of body
weight .

b. JTodine biocassays will be performed whenever the activity
levels in Table 1 of Regulatory Guide 8.20 are reached.

M el | | /3.-37€'%
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c. The RSO will further evaluate intakes exceeding 2% of the
applicable ALI. Intakes exceeding 10 % of an ALI trip our
ALARA Level I threshold and will be treated accordingly.

d. The requested calibration procedure (ATT C) is enclosed.
A ratemeter typically allows detection of a thyroid burden
of 5 to 10 nCi of 125-1. Assuming a 20% uptake and a 30
day effective half~life a 10 nCi thyroid burden
corresrponds to a 400 nCi intake occurring three months
prior to the measurement. This is 1% of the NALI for
125-1, We may use the scaler if greater sensitivity is
desired.

With regard to 20.1302, our calculations indicate that the
deep dose equivalent from a 2,000 hour exposure to a 1 DAC
infinite cloud of 125-1 is less than 5 mrem. All other
nuclides we will use present less of an exposure risk.
Monitoring for this type of exposure will not be necessary.

With regard to 20.1204, our biocassay program was included with
the original submission and is further refined in this
communication. Based upon anticipated use there will be no
requirement to monitor airborne levels in restricted areas.

With regard to public dose, our method for determining public
dose (ATT D) from both external and internal exposure is
enclosed.

Qur iodination procedures (ATT E) are enclosed. Based upon
projected use we do not anticipate a need for effluent
sampling. A four foot wide fume hood with a 100 1fm face
velocity with the sash one foot open discharges more than

1l million cubic centimeters of air per minute. This allows an
annual discharge of almost 3 mCi of 125-1 before the limits in
column 1 of Table 2 to Appendix B are reached. A conservative
a.sumption is that 10% of the material used will be released
in volatile form. The charcoal trap will catch at least 90%
of the released material. The limit in Table B will not be
reached unless annual usage exceeds

300 mCi. Our anticipated annual usage of 125-1 is about 10%
of this.

a. Daily wipe tests will be required in areas where soft beta
emitters are used when the daily usage exceeds
10 mCi.

b. Weekly surveys will be performed by individuals who are
specifically authorized to do so by the RSO. These
individuals will have demonstrated competence in
performing these activities.
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9.

10.

11.

12.

13,

¢. Exposure rates exceeding 2 mrem per hour at a distance of
1 foot from the surface of a source of radiation will
result in corrective action.

We will follow the criteria in IN 94-07 in determining
suitability of material for discharge into the sanitary sewer
system.

\
We confirm that records of all disposals into the sanitary |
sewer will be maintained for commission review.

We anticipate that monthly water usage will exceed 20,000 |
liters per month. Based on this volume if only single

nuclides were discharged the monthly limits would be: 200 mCi |
of 3-H, 6 mCi of 14-C, 1.8 mCi of 32-P, 16 mCi of 33-P, 20 mCi

of 35-8, 100 mCi of 51-Cr, or 0.4 mCi of 125-1. 1If more than

one nuclide is disposed of then the individual nuclide limits

are proportionally reduced. For example, if in one month we

disposed of 5 mCi of 35-5 and 0.5 mCi of 32-P we would have

used about 53% of our monthly limit. The sum of the

activities disposed of divided by the monthly limit on a per

nuclide basis could not total more than 0.47 for further

disposals in that month.

The president of our company is listed as an authorized user
and will have daily involvement with the operational aspects
of the radiation protection program. In addition to
guarterly ALARA reports, the president will receive quarterly
summaries of program activities. At least annually, the
performance of the radiation safety staff, program content
and implementation will be reviewed by outside auditors who
have a combination of training and experience which qualifies
them to serve as RSO(s) for a license of this scope. Reports
of the findings will be turnished to the RSO and senior
management .

Records of the audits, personnel monitoring, training, and
effluent monitoring will be maintained for commission review.

All of our areas of use will be locked unless occupied.
Licensed material will be maintained in line of sig. t or
under lock.

All animal experiments will be of an acute nature with
administration and sacrifice occurring on the same day. All
animal care, waste disposal, and cage decontamination will be
conducted by authorized users.

We agree that contaminated personnel should be removed from a
major spill area only if a dire medical need exists.
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14.

15,

Contaminated personnel will be decontaminated prior to
removal from the scene. Emergency procedures will include
the RSO's name and a means of contacting qualified personnel
during all working and off hours. The RSO will be notified
of all personnel contamination incidents.

The lower limit of detection is a function of the background
count rate, detection efficiency, and the time constant of
the rate meter. Discounting tritium, the most restrictive
case is 35-8, Enclosed is a copy (ATT F) of calculations
(assuming Poisson distribution) demonstrating that even for
35-8 with a fast response setting and a background count rate
of 40 CPM, this method will detect activity below the limits
in 10 CFR 71.87(41) if 100 square centimeters of package
surface is wiped. If 200 sguare centimeters is wiped one may
even assume a normal distribution of counts. We will need to
count "labeled package” tritium wipes in a liquid
scintillation counter, We note that recent revision to Title
49 has raised the minimum normal form of 3-H requiring
labeling to above

100 mCi and it is unlikely that we will ever receive

3-H in that quantity.

Long lived waste will be shipped to the Barnwell facility.
We will typically employ a broker such as SEG or Radiac
Research for each disposal.

The lower limit of detection for 35-8 for for the survey
meter was discussed in item 14 above.

Please contact our consultant Health Physicist, Mr., Peter Chin at

(617)

589-1867 if you require further information.

Sincerel

L_,({lx Ay} )L \wx)

Robert Humphreys
President
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Activity in use at one time (mCi)

USER 3-H 14-C 32-P 33=8 21-Cr
Robert Humphreys 5 0.25 5 200 25
Minzhen Xu 2 5

Sharlene Adams 5 2

Robert Jackson 0.25 0.5 2

Christine Barbon 0.1 0.2 2

In addition Drs. Humphreys and Adams and MS. Barbon have
extensive experience using a 3 kCi 137-Cs closed chamber
irradiator.
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PROCEDURE
CALIBRATION OF LUDLUM 44~3 PROBE
FOR THYROID MONITORING

Material - 1291 rod source (NEN Cat. No NES135S or equivalent)
Ludlum ratemeter with 44-3 probe
small screwdriver
3/8" tissue equivalent material (soap, plastic, etc.)
Calibration record sheets
~ 10 uCi 125~1 source
1. Perform this procedure only in a low background (500 CPM or lower)

10.

11.

area.

Typically the lowest scale on these meters has a maximum reading of
500 CPM and is not usable since background readings approach this
value,

« Turn on meter and check batteries. Replace if the battery check shows

a reading in the lower quarter of the "BAT TEST" range or lower.

Begin calibration on the scale which has a maximum reading of
5,000 CPM.

Read and note the background.

. Place the source next to the sensitive end of the 44-3 probe with the

3/8 inch tissue equivalent material acting as a filter (see drawing
below).

The meter should give a gross reading which equals the sum of the
background and 50 CPM per nanocurie equivalent of 125-1 in the source.
See note below.

1f, after the meter has had sufficient time to respond and stabilize,
the reading is not as desired, adjust the appropriate potentiometer so
that the desired reading is obtained.

. Make only small adjustments and allow the meter to stabilize between

ad justments.
Repeat steps 5 through 9 on the next scale.
Typically the 129-1 source is of insufficient strength to calibrate

the highest scale and the ~10 uCi 125-1 source is used to calibrate
the highest scale by comparison with the second highest scale.

NOTE: Adjust the high voltage only as a last resort.

A convenient value other than 50 CPM per nanocurie may be used but
the conversion from CPM to nanocuries must be noted on the meter
and in the calibration log.



ANTIGEN EXPRESS

METHODS FOR DETERMINING COMPLIANCE
WITH SUBPART D OF 10CFR20

Consistent with the ALARA principle the simplest method of
determining compliance should be employed. Existing monitoring
information and surveys should be used if feasible.

External Exposure:

It is inconceivable that a member of the public would spend more
than 200 hours (1/10 of the annual worker occupancy in any
location abutting a restricted area. 1In addition, distance and
shielding provided by the material in the walls will provide an
additional ten fold reduction in dose. Thus the highest exposed
member of the public can be expected to receive an exposure
which does not exceed 1% of the highest occupational exposure
received in the restricted area. 1If the highest occupational
external exposure (DDE) does not reach 5 rem in a year the 50
mrem public limit in 20.1302 is met.

Internal Exposure:

The dose to the nearest neighbor may be determined using the EPA
Comply program. Public internal exposure at the discharge point
may be determined by measuring or calculating airborne effluent
concentrations then applying reduction factors for ailution and
occupancy. Generally these two factors will each provide at
least a thousand fold reduction in exposure.
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Antigen Express
Protein lodination Procedures

Because of the spontaneous oxidation of iodide to volatile
elemental iodine there is always an accumulation of vapor
phase 125-~1 in the air space above solutions of 125-1 as
Nal. The focus of radiation protection efforts when
performing iodinations is on limiting airborne 125-~I.

Only individuals who have been authorized in writing by the

RSO may perform iodinations. Inexperienced users are to be

supervised by an experienced individual or the RSO until the
required techniques are mastered.

The RSO must be informed in advance of all iodinations so
that she may determine whether biocassays or environmental
sampling are required.

All iodination procedures are to be performed in the
charcoal filtered minihood inside the main fume hood.

Lab coats and gloves are required.

Hands and work areas are to be monitored frequently with a
Geiger counter.

Unusual occurrences are to be reported to the RSO.

Close-out wipe tests and instrument surveys are to be
performed with each procedure.



[Detector efficiency= de [ 36
Need to detect (DPM)= | 2216 '
Averaging time (seconds) 4 ‘ ’
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Standard deviation= ‘. | 2273397 ‘Sample counts= | 5168333
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BG in counting interval= | 1333333 (s-B)min=] | 4360787
Standard deviation= | | 1154701 Smin= | 6168386
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: | buod on 4 seconds counting interval
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;BG (CPM)t Counts  C/int Min Dis/int Mm; DPM Min  CAnt Min :Du/mt Min. DPM Min
5 | 10333333 3440052 9828721 1474308 2 | 5714266 857 1429
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| 2 | | 7 333333 9 754074 278 8878 760 0577 |
0 | 11 1154267 | 329 7906 899 4289
40 | 1466667 1304005 37263 | 1016 809 |
150 86 2366273 6732200 1836 057
\BG (urem/hr)= 75 '
cpm/urom— 50 '
Count interval (s)= | | '
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Robert Humphreys, President
Antigen Express, Inc.

One Innovation Drive
Worcester, MA 01605-4306

Dear Dr. Humphreys:

This is in reference to your application dated June 18, 1996. In order to
continue our review, we need the following additional information:

1.

Provide a brief description of the maximum quantities of licensed
materials handled per isotope for each individual who will supervise the
use of licensed material. Also, please describe the availability of the
Radiation Safety Officer (RSO) (e.g., full time or part time).

Page 1 of the Radiological Safety Manual (RSM) states that requirements
and procedures are subject to change. Confirm that any changes that may
degrade safety will require a license amendment prior to implementation.
Indicate on a diagram of facilities the location of receipt, waste
storage, and animal housing areas. Also, indicate locations of fume
hoods .

Provide procedures for the calibration of your pocket dosimeters,
including:

a. The training of the individual who will do the calibrating of the
pocket dosimeters.

b. The radioactive source that will be used.

c. Where the calibration will take place.

d. Calculations to determine time of exposure.

e. Step-by-step procedures to perform the calibration.

f. Frequency of calibration.

OFFICIAL RECORD COPY
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5.

With regards to you bioassay program, please describe:

a. your bioassay program for tritium, including the type of bioassay.
Regulatory Guide 8.32 is enclosed for guidance.

b. the frequency for performing iodine bioassays.
c. the type of action taken when positive results are obtained.

d. the calibration procedure for instrumentation used for thyroid
bioassays, including a description of the phantom used. Also,
please indicate why the rate meter is used with the Nal probe
instead of the scalar.

Describe your procedures for complying with Sections 20.1203, 20.1204,
and 20.1302 of 10 CFR Part 20, for procedures such as protein iodinations
and tritium labeling experiments that may release volatile or gaseous
radioactive materials to restricted and unrestricted areas. You should
include a description of the type of surveys (e.g., environmental or
breathing zone), frequency of surveys, and the individuals who will
perform the surveys (e.g., radiation safety officer or investigator),
equipment to be used, and the procedures for evaluating the results.

In support of your request for more than one millicurie of radioiodine,
submit special safety instructions to be provided to individuals. Your
procedures should include:

a. A mandatory radiation survey and wipe test for radioactive
contamination after each use.

b. The use of vented hoods for iodination and for the storage of
millicurie quantities of radioiodine.

¢. A dry run prior to the performance of unfamiliar procedures in order
to preclude unexpected complications. In addition, it is
recommended that the radiation protection officer be present during
new procedures.

d. Procedures for measuring the concentration of radioiodine from the
hoods where material is stored and where iodinations are performed.

With regards to your survey program, please describe:

a. the daily survey requirements for areas using iow energy beta
emitters (e.g., wipes).

b. who performs the weekly surveys and wipes of laboratories,
¢. the actions limits for area surveys in mR/hr.

OFFICIAL RECORD COPY
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10.

10 CFR 20.2003(a)(1) requires that a licensee may discharge Ticensed
material into sanitary sewerage if the material is readily soluble (or is
readily dispersible biological material). Information Notice 94-07
(enclosed) provides methods for determining compliance with this
requirement which are acceptable to the NRC.

Please review this Information Notice and provide specific information as
to how you will assure that your releases to the sanitary sewerage system
will meet the solubility criteria in 10 CFR 20.2003(a)(1). If you wish,
you may indicate that you will use one of the methods described in
Information Notice 94-07. Otherwise, describe your alternative
methodology including the models, calculations, analytical techniques,
and quality control measurements as well as the records that will be
maintained.

In addition, provide calculations to show compliance with 10 CFR
20.2003(a)(2)(3)(4) and confirm that records will be maintained of all
disposals made into the sanitary sewage system.

10 CFR 20.1101(c) requires that the licensee review the radiation
protection program content and implementation at least annually. Submit
a description of your program for performing the required annual review.
It should include the following criteria:

a. Senior management oversight of the radiation protection program.
Specify the mechanisms that will be used by senior management to
ensure that they are aware of NRC regulations, the provisions of the
license, and the compliance status of the institution’s licensed
program.

b. Review of the Radiation Safety Officer and staff performance.
Specify the minimum qualifications for an individual who will
perform this review, and confirm that the results will be reported
to senior management.

c. Audits by the Radiation Safety Officer and staff to determine user
compliance with the requirements of the NRC Ticense and your
radiation protection program. Audits should inciude such topics as:
reviews of users’ inventory and survey records, evaluation of users’
radiation safety procedures through observation and discussion, and
performance of independent work area surveys.

Also, please confirm that records of personnel wonitoring, training, and
effluent monitoring are maintained for Commission review.

OFFICIAL RECORD COPY
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11,

12.

13.

14.

15.

10 CFR 20.1801 requires that licensed material be secured against
unauthorized removal from the place of storage. 10 CFR 20.1802 requires
that the licensee control and maintain constant surveillance over
materials in unrestricted areas that are not in storage. In your
application, you did not indicate how you will secure licensed material.
Describe how you will preclude the unauthorized removal of licensed
material from the place of storage and in unrestricted & -2as.

If 1icensed materials are to be used in animals, please submit:
a. a description of the animal’s housing facilities, and

b. a copy of the instructions provided to animal caretakers for
handling of animals, animal waste carcasses, and cleaning and
decontamination of animal cages.

With regards to your emergency procedures, please confirm that:

a. the procedures include the RSO’s name, office telephone number, and
a telephone number to be used during off-hours.

b, the RSO will be notified of all personnel contamination incidents.

C. the removal of personnel from a major spill area refers to non-
contaminated personnel. Otherwise, provide procedures for limiting
the spread of contamination.

Your procedures for wiping incoming packages to show compliance with
20.1906 describes a procedure for wiping the package with "a piece of
paper" and counting the paper with a thin end-window Geiger counter.
Please provide the lower limit of detection for all radioisotopes using
this method and indicate the established action limits in dpm/100 cm’.

With regards to your waste management program, please describe:

a. the licensed disposal facility you will utilize in the event that
other waste disposal mechanisms are not available (e.g., solid waste
with half-1ife greater than 120 days).

b. the final survey procedure, including the lower limit of detection,
for sulfur-35 waste held for decay-in-storage.

Also, the carbon-14 and iodine-125 limits listed on page 15 of your RSM
and in the instructions for liquid disposal are in error. The procedures
also refer to App. B, Table 1, Column 2, instead of Table 3 for the
monthly release limits for liquid waste.

OFFICIAL RECORD COPY
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Antigen Express, Inc.

We will continue our review upon receipt of this information. Please reply in
duplicate to my attention at the Region 1 Office and refer to Mail Control

No. 123358. 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.

Docket No. 030-34182
Control No. 123358

Enclosures:

1. 10 CFR Parts 19 and 20
2. Regulatory Guide 8.32

3. Information Notice 94-07

Sincerely,
ORIGINAL SIGNED BY:
PENNY A. LANZISERA

Penny Lanzisera
Division of Nuclear Materials Safety

DOCUMENT NAME: R:\WPS\DLTR\L0303418

To recaive & copy of this documant, indicate in the box: "C" = Copy w/o sttach/encl "E" = Copy w/ attach/encl "N° = No copy

OFFICE |DNMS/RI N | DNMS /R1
NAME Lanziseraf’; |
DATE 07/02/96 07/ /96 07/ /96 07/ /96
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Antigen Express, Inc. 0324

One Innovation Dr.
Worcester, MA 01605-4306

Office 508 798-6683
Lab 508 757-3701
FAX 508 831-3521

email antigenexp@aol.com

U.S. Nuclear Regulatory Commission, Region I June 18, 1996
Nuclear Materials Safety Section B

475 Allendale Road

King of Prussia, PA 19406

Gentlemen:

By this letter and the enclosed documents Antigen Express, Inc. seeks
issuance of a Byproduct Material Licence. We are nearing completion of
the initial phase of our development, and we plan to begin operations
early in the autumn of 1996. We currently occupy space at One Innovation
Drive and plan to begin work shortly. We are anxious to have our license
to possess and use byproduct material as soon as possible and request
expedited review of this application.

The licensed material requested will be used for basic medical and
biomedical research. Typical laboratory procedures will involve not more
than a few tens of microcuries of radioactive material. However, to allow
for future expansion and the decay of waste to background levels, we are
requesting possession limits in the multiple-millicurie range. We have
developed a radiation safety program for your review which we believe is
suitable for use of these quantities. Because our possession limits will
be below the quantities described in 10 CFR 30.32 (i) and 10 CFR 30.35 we
have submitted neither an emergency response plan nor a decommissioning
funding plan.

Pursuant to 10 CFR 170.31 (3)(M) a check in the amount of $1,500.00
is enclosed. I1f you request further information or have any questions,

please contact our consultant Health Physicist, Mr. Peter Chin at
(617) 589-1867.

Sincerely,
(()-(T e \,t E. F\ Uy {SQ\ \l/‘,":’
Robert Humphreys 123358
President
JN 2 4 196
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AP

CATION FOR'MATERIAL LICENSE

US NUCLEAR REGULATORY COMMISSION
APPROVED &Y OMB
31800120
Explios SO0

INEWMUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIES

OF THE ENTIRE COMPLETED APPLICATION YO THE NRC OFFICE SPECIFIED BELOW,

LL 30320

APPLICATIONS FOR DISTRIZBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH:

U S NUCLEAR REGULATORY COMMISSION
DIVISION OF FUEL CYCLE AND MATERIAL SAFETY, NMSS
WASHINGTON, pomsh

ALL OTHER PERBONS FILE APPLICATIONS AS FOLLOWS, If YOU ARE
LOCATED 1w

CONNECTICUT, DELAWARE, DISTRICT OF COLUMBIA, MAINE, MARYLAND,
MASSACHUBETTS, NEW HAMPEMIRE, NEW JERSEY. NEW YORK, PENNBYLVANIA,
HHODE ISLAND, OR YERMONT, BEND APPLICATIONS TO:

U S NUCLEAR REGULATORY COMMISSION, REGION §
NUCLEAR MATERIALS SAFETY SECTION B

478 ALLENDALE ROAD

KING OF PRUSSIA, FA 19408

ALABAMA FLORIDA, GEORGIA KENTUCKY, MISSIBSIPPI, NORTH CAROLINA,
FURRTO MICO. BOUTH CAROLINA TENNESSEE, VIRGINIA, VIROIN (SLANDS, OR
WEST VIROINIA. BEND APPLICATIONS TO

U5 NUCLEAR REGULATORY COMMISSION, REGION #
MUCEAR MATERIALS SAFETY SECTION

10) MARIETTA STREET, SUITE 2800

ATLANTA, GA 30273

¥ YOU ARE LOCATED IN:

ILLINOIS, INDIANA IOWA, MICHIGAN,
WISCONSIN, SEND APPLICATIONS 1O/ é

US NUCLEAR REGULATORY COMMISSION, REGION i1
MATERIALS LICENSING BECTION

799 ROOSEVELT ROAD

GLEN ELLYN, IL 80137

ARKANSAS COLORADO, IDAMO, KANSAS, LOUISIANA MONTANA NEBRASKA,
NEW MEXICO, NORTH DAKOTA, OKLAMOMA, BOUTH DAKOTA, TEXAS, UTAN,
OR WYOMING, BEND APPLICATIONS 10!

US NUCLEAR REGULATORY COMMISSION REGION IV
MATERIAL RADIATION PROTECTION SECTION

611 AYANPLAZA DRIVE, SUITE 1000

ARLINGTON, TK 78011

ALASEA ARIZONA CALIFORNIA HAWAII NEVADA OREGON WASHINGTON
AND US TERRITORIES AND POSSESSIONS IN THE PACIFIC, BEND APPLICA T
To:

ng—SW?A

sor i, OHIO, OR

U S NUCLEAR REGULATORY COMMISSION, REGION V
NUCLEAR MATERIALS SAFETY BECTION

1450 MARIA LANE. SUITE 210

WALNUT CREEX, CA BA558

PEASONS LOCATED INAGR = 7 INT STATES BEND APPLICATIONS TO THE US NUCLEAR AEGULATORY COMMISSION ONLY IF THEY WISh TO POSSESS AND USE LICENSED MATERIAL

INBTATES SURIECT TO UL o2 (EAR REGULATORY COMMISSION JURISDICTION,

1 YIS I8 AN APPLICATION FOR (Chack sppropriete item)
KX| A mEw License
B AMENDMENT TO LICENSE NUMBER
€ RENEWAL OF LICENSE NUMBER

7 NAME AND MAILING ADDRESS OF APPLICANT (Incivde 2ip Conte)
Antigen Express, Inc.
One Innovation Drive
Worcester, MA 01605

3 ADDHESSIEN) WHERE LICENSED MATERIAL WILL 8% USED OR POSSESSED

Antigen Express, Inc.
One Innovation Drive
Worcester, MA 01605

A NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICATION

Peter Chin

l TELEPHONE NUMBER

(617) 589-1867

SUBMIT ITEMS § THROUGH 11 ON 8% « 117 PAPER. THE TYPE AND SCOPE OF INFORMATION TO BE PROVILED 1§ DESCRIBED IN THE LICENSE APPLICATION GUIDE

& MADIOACTIVE MATERIAL
o Elemant gnd mes number. b chamical and/or physicsl lorm, snd ¢ masimum smount
which will be possersed ot any one time

8 PURPOSES) FOR WHICH LICENSED MATERIAL WiLL B USED

-

INCUVICUALIS) RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THER
TRAINING AND EXPERIENCE

B TRAINING FOR INDIVIOUALS WORKING IN OR FREQUENTING RESTRICTED AREAS

B FACILITIES AND EQUIPMENT

10 RADIATION SAFETY PROGRAM

T WASTE MANAGEMENT

V2 LICENSEE FEES (Soe 10 CFA 170 and Section 170 21)
A AMOUNT
FEECATEGORY ] M JINCLO“D $1,500.00

13 CERTIFICATION. (Must bw compieted by spplicant) THE APPLICANT UNDERETANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE !N THIS APPLICATION ARE

BINDING UPON THE APPLICANT

THE APZLICANT ANO ANY OF FICIAL EXECUTING THIS CERTIFICATION ON BEMALE OF THE APPLICANT NAMED IN ITEM 2CEATIFY THAT THIS APFLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PANTS 30, 32, 37, 34, 38 AND 40 AND THAT ALL INFOHMATION CONTAINED MEREIN,

15 TRUJE AND CORRECT TO THE GEST OF THEIR KNOWLEDGE AND BELIEF
Y.ARNING

TBUSC SECTION 1001 ACT OF JUNE 26 1940 67 STAT 240 MAKES (T A CRIMINAL OF FENSE TO MAKE A WILLFULLY FALSE BTATEMENT OR HEPRESENTATION
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5.

RADIOACTIVE MATERIAL

A. Element B. Chemical and/or Physical Form C. Maximum Amount
Hydrogen-3 Any 200 Millicuries
Carbon-14 Any 50 Millicuries
Phosphorus-32 Any 100 Millicuries
Phosphorus 33 Any : 50 Millicuries
Sulfur-35 Any 100 Millicuries
Chromium-51 Any 100 Millicuries
lodine~125% Any 20 Millicuries

Purposes For Which Licensed Material Will Be Used

The licenced material requested per this application will be for
research and development as defined in 10 CFR 30.4(Q) including in vivo
administration to animals. There will be no administration to humans.

Individual(s) Responsible For Radiation Safety Program And Their
Training And Experience

Individuals who will be allowed to work with millicurie quantities of
radioactive material or supervise others in the use of radioactive
material are listed below.

Our Radiation Safety Officer is Sharlene Adams, Ph.D. who received
more than forty hours of formal training in each of the following
areas: Radiation Physics and Instrumentation, Radiation Protection,
Mathematics pertaining to radiation use and measurement, and Radiation
Biology. The training was received at the University of Lowell, Tufts
University, and The University of Massachusetts Medical Center.

Dr. Adams has more than eight years of experience working with 2 to

5 mCi quantities of 3-H and 32-P and almost five years experience
using a 3 kCi 60-Co irradiator.

Information on the training and experience of others is tabulated on
the attached schedule. Please note that all training and use
experience is continuous. There have been no lapses.

our staff will be assisted in the implementation of the radiation
safety program by Health Physics personnel from Compliance Services,
Inc.

Training For Individuals Working In Or Frequenting Restricted Areas

our training program is outlined in section V. of our "Manual for The
safe Handling of Radioactive Material at Antigen Express, Inc.". This
program is to be completed by all personnel frequenting our restricted
areas under conditions which are likely to result in a TEDE of 100 mrem
in a year. Documentation of this training will be maintained for
Commission inspection.



~_ .9. Facilities And Equipment

We will occupy space at Innovation Drive in the Massachusetts
Biotechnology Park in Worcester Massachusetts. A drawing of our
laboratories with full descriptions are appended as Attachments 9 a.
and 9 b.

As a minimum our radiation detection instrumentation will include:
1. Packard liquid scintillation counter mod:l 2425 or equivalent.

2. 1 Thin end-window Geiger Counter, Ludlum Model 3 with 44-7 probe
or equivalent

3. Ludlum Model 2200 Scaler with 44-3 Nal detector or equivalent.

Survey instruments will be calibrated by the manufacturer or another
licensed calibration facility annually or following repair. At this
time calibrations will be performed by Ludlum Measurements of
Sweetwater, Texas, or Radiation Consultants, Inc., 2318 Center Street,
Deer Park, Texas, 77537. If other services are used we will maintain a
copy of all appropriate certifications for Commission inspection.

10. Radiation Protection Program

our radiation safety program is outlined in the enclosed "Manual for
The Safe Handling of Radioactive Material at Antigen Express, Inc.".

11. Waste Management

We will dispose of radioactive waste by decay to background and
discharge intoc the sanitary sewer system. Based upon the half-lives
involved and our anticipated levels of use, we have requested
possession limits which will eliminate the need to ship waste to a
licensed disposal facility. Our waste management program is outlined
in section VI of the enclosed "Manual for The Safe Handling of
Radioactive Material at Antigen Express, Inc.".



Robert E. Humphreys, M.D., Ph.D.

Clock

Location  Hours

Radiation Physics Yale & 80
& Instrumentation US Navy

Rad. Protection US Navy 40

Mathematics Yaie 200

Radiation Biology Yale 100

Radiopharmaceutical Yale 50

Chemistry

Dr. Humphreys has years of hands on experience using up to 200 mCi of
32-pP, 35-5, 51-Cr,

locse 3-H, 14-C,

Minzhen Xu, M.D.,

Radia:ion Physics
& Instrumentation
Rad. Prntection

Mathematics

Radiation Biology

Ph‘Dl

Location

On The
Job Hrs

100

400+
200
200

200

Jiangxi Medical College
& Shanghai 2nd Med. Col.

Jiangxi Medical College

& Shanghai 2nd Med. Col.

Jiangxi Medical Conllege

& Shanghai 2nd Med. Col.

Shanghai 2nd Med.

Col.

Radiopharmaceutical Shanghai 2nd Med. Col.

Chenmistry

Dr. Xu has more than 500 hours of hands on experience using 1 to 5 mCi
guantities of loose 32-P, 35~8, and 125-1 at Shanghai 2nd Medical College
and the University of Massachusetts Medical Center.

TRAINING AND EXPERIENCE_

125-1, and 131~I.

80

40

40

Clock On The
Hours Job Hrs

80

100

200

60

40



- TRAINING AND EXPER1ENCE

Robert G. Jackson, M.S.

Clock ©On The

Location Hours Job Hrs

Radiation Physics MBR1, Worcester, MA 10

& Instrumentation

Rad. Protection U. Mass. Lowell 20 200
MBRI

Mathematics U. Mass. Lowell 200+ 10
MBRI

Radiation Biology U. Mass. Lowell 20

Mr. Jackson has more than 200 hours of hands on experience using 0.25 to 2
mCi of 3-H, 35-8, and 32-P in laboratory experiments.

Christine Marie Barbon, B.S.
Clock On The

Location Hours Job Hrs

Radiation Physics MBRI, Worcester, MA 10

& Instrumentation

Rad. Protection U. Mass. Lowell 20 200
MBRI

Mathematics U. Mass. Lowell 200+ 10
MBRI

Radiation Biology U. Mass. Lowell 20

Mr. Jackson has more than 200 hours of hands on experience using 0.25 to 2
nCi of 3-H, 35-8, and 32~P in laboratory experiments.



SHARLENE ADAMS, Ph.D.
33 Sheridan Drive, Apt. 11
Shrewsbury, MA 01545
Home (508) 842 3326
Work (508) 757 3701

SUMMARY

Creative, hard-working, well-organized individual with strong capabilities in Immunology, T cell assay
development, and project management.

WORK EXPERIENCE
1995-present Antigen Express, Inc., One Innovation Dr., Worcester, MA 01605

Director of Immunology, and a Founding Scientist, 1995-present

eParticipated heavily in AE start-up planning, and acted as the liaison between AE and the Massachusetts
Biotechnology Research Institute (MBRI) during the establishment of the AE laboratory facility at the
Innovation Center, MBRI, Worcester, MA

eDeveloped and performed a series of T cell functional assays to identify and examine novel compounds which
enhance or inhibit antigen presentation

eldentified and characterized the first class of novel drug candidates for AE

«Performed basic in vivo immunological testing of the lead drug candidates

ePerformed basic toxicological studies on the lead drug candidates

eRecruited, trained and supervised a research associate

eActed as radiation safety officer for AE, and as the liaison between AE and the Department of Radiation
Safety, UMASS Medical School, Worcester

sActed as the liaison between AE and the Department of Laboratory Animal Medicine, UMASS Medical
School, Worcester

eActed as the internal manager of the portion of AE's start-up funds coming from MBRI, and as the liaison
between AE and the purchasing agent for MBRI

eParticipated heavily in writing two patents and one SBIR application for AE

EDUCATION AND TRAINING

Postdoctoral Research Associate, Department of Pharmacology, University of
Massachusetts Medical School, Worcester, MA, 1992-1995. Instructor, 1994,
Immunology/Virology Fellowship, University of Massachusetts Medical School, 1992-1994.

eConducted the basic science research which built the platform of data and technology on which Antigen
Express, Inc. received its start-up funds in 1995



Publications:
#S. Adams and R.E_ Humphreys. Invariant chain peptides enhancing or inhibiting presentation of antigenic
peptides by major histocompatibility complex class Il molecules. European Journal of Immunology 25: 1693-
1702, (1995).
oM. Xu, M. Daibata, S. Adams, R.E. Humphreys and V.E. Reyes. Charging of peptides to MHC class Il
molecules during proteolysis of Ii. In R.E. Humphreys and S K. Pierce (eds.), Antigen Processing and
Presentation, Academic Press, San Diego, CA, pp. 227-241 (1994).
oM. Salomon, S. Adams, A. Pardanani, S. Vazjuez, R.E. Humphreys and R.A. Lew. Comparison of actual and
random-frequency-model distributions of peptide scavenging and T cell-presented sites in antigenic proteins.
Vaccine 11(10): 1967-1073 (1993).

Ph.D., Immunology, Tufts University, Boston, MA, 1986-1992.
Thesis title: The T Cell Receptor VP Gene Repertoire of Autoimmune T Cells in the (SWRxNZB)F1 Murine

Model of Lupus Nephritis.

o(. Mao, G.E. Osinan, S. Adams and S K. Datta. TCR a-chain repertoire of pathogenic autoantibody-inducing
T cells in lupus mice. Journal of Immunology 152(3): 1462-1470 (1994).

oC. Mohan, S. Adams, V. Stanik and S K. Datta. Nucleosome: a major immunogen for pathogenic
autoantibody-inducing T cells of lupus. Journal of Experimental Medicine 177: 1367-1381 (1993).

oD.V. Viahakos, M.H. Foster, S. Adams, M. Katz, A.A. Ucci, K.J. Barrett, S.K. Datta and M.P. Madaio. Anti-
DNA antibodies form immune deposits at distinct glomerular and vascular sites. Kidney International 41: 1690-
1700 (1992).

¢S. Adams, P. Leblanc and S.K. Datta. Junctional region sequences of T cell receptor B chain gene expressed
by pathogenic anti-DNA autoantibody-inducing T helper cells from lupus mice: possible selection by cationic
autoantigens. Proceedings of the National Academy of Sciences, USA 88 (24): 11271-11275 (1991).

S. Adams, T. Zordan, K. Sainis and S K. Datta. T cell receptor VP genes expressed by IgG anti-DNA
autoantibody-inducing T cells in lupus nephritis: forbidden receptors and double negative T cells. European
Journal of Immunology 20: 1435-1443 (1990).

Abstracts;

oC. Mohan, S. Adams, V. Stanik and S. K. Datta. Nucleosome: a major immunogen for the pathogenic
autoantibody-inducing T cells of lupus. Journal of Immunology 150 (8, Part II): 256A (1993).

eS. Adams, P. Leblanc and S.K. Datta. Pathogenic Tcell receptors in murine lupus nephritis: possible selection
by cationic autoantigens. Arthritis and Rheumatism 34(9): S44, (1991, Supplement).

oS. Adams, T. Zordan and S.K. Datta. T cell receptor VP zene usage by pathogenic anti-DNA autoantibody-
inducing T cells. FASEB Journal 3: 2604 (1989).

B.Sc., Biology, University of Lowell, Lowell, MA, 1982-1986.

Awards:

Summa Cum Laude, University of Lowell; President’s Key for Distinguished Academic
Achievement, College of Pure and Appliea Sciences; Dean’s Award for Outstanding Academic
Achievement; Biological Sciences Award; Senior Year Scholarship for Academic Menit.



Christine Marie Barbon
104 Brookline Stree!
Worcester MA. 01603 (508) 157-5492

EMPLOYMENT:
9/11/95-Present:  Antigen Lxpress Inc, Robert I.. Humphreys Ph.D ., President

One lnnovation Drive/BiotechlIl/ Massachusetts Biotech Research Institute

Worcester MA.01605

Title:Research Associate-Molecular lmmunology
Responsibilities/Technigues:lnvolved in autoimmune disease research, namely in allele-specific drug screening & design
exploring the molecular mechanism and therapeutic, adjuvant activity of Li-KEY -derived compounds. Specific duties
include: Performing T-ccll functional sccondary, multi-phasc HT-2
indicator assays; including 3H pulsing, harvesting and data calculation. Other duties inchude: Cell culture of murine T-cell
hybridomas & APC lines, PE-avidin staining, irradiator and bete-scope usage. Also function as a mdiation safety co-officer
performing the appropriate radiation safety checks, record keeping, solid waste & biohazard control. Properly kept a patent
document-type lab notebook, took regular lab inventory checks and did product ordering. Computer experience in
WordPerfect & QuattroPro.

482995, Deptof Pediatric Immunology, Principal Investigator Joho L. Sullivan M.D.
University of Massachusetts Medical Ctr/ Biotech 11
Waorcester, MA. 01605
Title:Professional Research Lab Technician
Responsi* it w/Technigues:Pursued studies of HIV/AIDS disease pathogenesis, drug resistance and vaccine research,
primarily 3(BL-3) environment. Specific duties included: Separation of patient blood samples by Ficoll-Hypaque
method. S, .ration of healthy donor cells, after clectroplatcletphoresis, for stimulation and co-culturing of paticnt
specimens including lymphocytes, plasma, whole blood, lymphoid tissue and cerebral spinal fluid, as well as animal tissues
and BLCLines,
Set-up, maintenance & sampling of cultures for qualitative & quantitative assessments of viral load and drug resistance.
Cryogenics involving viral isolates, patient samples & other tissues. Specialized staining & slide-making techniques.
Aliguoting, logging & storage procedures for materials needing further assays.

120-582, Dept. of Molecular Genetics & Microbiology, Principal Investigator Allan Jacobson I'h.DD.

University of Massachusetts Medical School Worcester, MA. 01605
Title:Research Assistant/Tech.
Responsibilities/Technigues: Involved in research focusing on post-transcriptional regulation in eukaryotes. Duties
included making stock solutions, lab inventory, plasmid DNA preps, RNA isolations & degradation assays and making of
radionctive probas. Hybridizations, Northern blotting, gel electrophoresis, OD spectrophotometry and the usage of a
betascope were ilso necessary

EDUCATION:

1988-93 B.S. in Biology, Natural Science Minor from Worcester State College, Worcester, MA. 01602
Graduated with special honors from the Chi-lota chapter of the Tri-Beta Biological Honor Society. Served for two years as
an officer in this organization. 199192 President; 1990-91 listorian, still an active member,

1984-1988 Graduated from Holy Name Central Catholic High School 144 Granite St. Wore,, MA.01604

VOLUNTEER ACTIVITIES/PERSONAL:

Summer, 1990 Preparation of lab materials & growth media for summer classes at Worcester State College. Involved with
Arts at the Angels, an arts and humanities presentation organization in Worcester County; sing in the OLA Adult Choir.
Volunteered in co-teaching » coufirmation preparatory class. Member of Mechanics Hall in Worcester. Enjoy the
outdoors,travel,antique restoration,gardening,crafting,cooking and music Marricd in 1993,




’ . Robert G. Jackson .
21 Makos Street -
. Tyngsboro, MA 01879
(508) 649-2549

Professional Experience:

Molecular Biologist 09/95 to Present
Antigen Express, Worcester, MA

Responsibilities Research and development of an
ELISA to screen active compounds for expernimental
rheumatoidal arthritis pharmaceutical drugs.  The assay
detects binding and spilling of synthesized peptide
sequences at a MHC C1 Il site.  Human (DR) and mouse
(IkE) a & P chains were cloned, sequenced, expressed
(dimers), punfied, and used as the major component in
the assay  The punfied dimers were bound to the plate
using monoclonal antibodies and incubated with antigenuc
peptide  The bound antigenic peptide was then used to
screen peptides of vanous sequence for the ability to spill
and block the MHC CI II active site  Release of the
antigenic peptide and blockage of the MHC Ci 1I binding
site were verified by colonmetric testing

Experienced in the following technigues: Cloning,
sequencing, PCR, protein and antibody punfication,
DNA and plasmid  punfication, transfection,
transformation, plaque assays, immunoprecipitation
assays, electroporation, cell culture, and other standard
molecular biology t~~hniques

Other: Chemical safety officer, CPR and First Aid
certified

Graduate Laboratory Assistant 08/94 to 06/95
University of Massachusetts Lowell, Lowell, MA

Responsibilities:  Instructed Life Science Laboratory,
which included set up, lesson and test preparation,
lectunng and grading

Research Assistant 05/94 to 08/94
Biodegradable Polymer Research Center, Lowell, MA

Responsibilities. Optimized biodegradation conditions of
poiymers  Utilized protein affinity binding and size
exclusion chromatography for enzyme punfication

Senior Development Planner 11/87 to 04/92
Hughes Aircraft Company, Los Angeles, CA

Responsibilities: Support manufacturing tasks from the
design to delivery of satellite payload power supplies
Evaluated manufacturing resources, developed master
schedules for production process flow and detailed
assembly instructions.

Education:

Unuversity of Massachusetts Lowell,
Lowell, Massachusetts
Masters of Science, October 1995

“ Major' Biotechnology

Thesis: Biodegradation of lsz.actic and Syndiotactic Poly
(3-Hydroxybutyrate) using Penicillium funiculosum.

Abstract: The biodegradation feasibility of natural and
synthetic poly(3-hydroxybutyrate) was studied using the
fungus Penicillium funiculosum A Bio-growth chamber
was developed to maximize cellular growth and, thus,
optimize the production of P3HB-depolymerase Total,
cellular, and extracellular protein concentrations were
determuned using standard assays, depolymerase activity
was monitored using colonmetric and turbidimetnc
assays. The deploymerases responsible for degradation
were isolated and purified for charactenzation using
ammonium sulfate fractionation and hydrophobic, size
exclusion chromatography techniques.  P. funiclosum
and the isolated depolymerases were shown to be
effective in the biodegradation of synthetic P3HB

State University of New York, Buffalo, New York
Bachelor of Science, December 1986
Major: Business Admunistration/Mark<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>