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supplemental sheets where necessary. item 16 must be ¢
Commission, Washi 25, D. C. Artention: isctopes

eccwdance with she ol ¢
joct to Title 10, Code of Faderal Regulations, Paert 20,

INSTR JONS. ~Complete Items 1 through 16 if this is on initial applicetion. If application is for renewal of ¢ license, com-

plate only ltems | through 7 ond indicate new information or changes in the progrom as requested in ltems 8 through 15. Use
loted on ofl applicetions. Mal! throw copies to: U. 5. Atomic Energy

F rch, Division of Licensi
application, the applicemt will receive an AEC Byproduct Materiol License. An AEC'xywodm Material Licenss is issued in
irements contained in Title 10, Code of Fede ol Regulations, Part 30 and the Licensee

and Regulation, Upan aupprove! of this

is sub-

1. (0) MAME AND STREET ADDRESS OF APPLICANT  (Instiivtion, fm, hospitol,

pucson, wb |
Department of the Army
Fitzsimons General Hospital
US Army Medical Research & Nutriticnal Lab
Denver, Colorado 80240

() STREET ADDRESS(ES) AT WHICH BYPRODUCT MATIRIAL WILL 7€ USED. (/|

different from 1 (0} )

Sume as Para. 1 (a) and Summit of
Pikes Peak, Colorado .

2 DEPARTMENT TO USE BYPRODUCT MATERIAL
Phylio!ogy“givioion.‘
US Army Medical Research & Nutrition Lab

3. PREVIOUS LICENSE MUMBERIS) (¥ s s on applicotion for remewal of o
boanse, pleaee indecate and give number )

Present application is for amendment to
License No. 5-46-13 and Condition No. 1l

4 WNDIVIDUAL USER(S) (Nome ond hile of indiriduaks) who will use or dicectly
wgervise use of byproduc! motenol  Give aming and sxpenience in Mems 8 and
0}

As specified and approved by the

Radioisotope Committee PGH and USAMRNL

5. RADIATION PROTECTION OFFICER (Nome +f person designated or radiation pro
wehon officer i other than mdinduo! vser  ANach 13sume of his frowming ond ex
parmnce o8 i Wems 8 and 9 )

Same as Para. 4

(6 (0) BYPRODUCT MATERIAL  (Elements | (L, CHEMICAL AND /Of
ol mons number of sach )

and

(b, CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS.
ICAL FORM THAT YOU WILL POSSESS AT ANY OME TIME.

(N seoked sowce(t) oiso stabe name of monviocture:, mode!
ochivity per sowwoe |

g; Chromium
Strontium

1‘10er1ul

169!tt¢tbiu-

lzslodinc

C.H.O. Microspheres
" "

" "

See Appendix -1, 3M

Chemical and/or Physical Forms

34 Company, 3M Cenier, St. Paul, Minn.

2 Millicuries
2 Millicuries
2 Millicuries
2 Millicuries

2 Millicuries

Tracer Microspheres, Nuclear Products,
55101

i

pleied i bov of i e
which the soue will be stored and/or weed.)

A
Non~human use, protoccls spproved

.- . "
(AW f‘ ,'7/'.1»-"'

- " .
7. DESCRIME PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (¥ bypradvet motriol is
¥ byproduct motecial is i the fvm of 0 seoled souce, inchutle the moke

by local Radioisotope Committee 1 7

t

“ustoup von, ' pupplement A (Form AEC-313a) must be com
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Form AEC~313  (5-38) A Poge Two § -
" TRAINING AND EXPERIENCE OF EAGH INDIVIDUAL NAMED IN ITEM 4 _(Use swpplementol sheet if necessory)
8. TYPE OF TRAINING THE JOB | FORMAL COURSE
WHERE TRAINED MV‘I‘N'S::GG {g‘nb ans wer | (Circle answer)
o Principies end procticss of redieten| Individuals will have appropriat Yo o Y
protechion
b Rodicactivity measwrement stendardize-| thelr approval by the hdloilotorc "ECHVE.
ton and monitoring techniques ond in-| Committee, Fitzsimons General Yo e Yo
srumenty -
. mumwth Research and Nutrition Lab. PH Ived3 e Yor Ne
vie and mecsuwremeni of radinactivity
1‘ s.
d Biolegicol sffec of rodiation. . . . ATOMIC Encroy ogn ™ | "™ ™
P EXPERENCE WITH RADIATION.  (Achvo! we of rodicisotopes o equivalent experience. )
_Twmm' WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE YRR OF USE
i Same as 18
10. RADIATION DETECTION INSTRUMENTS.  (Use supplemental sheets if necessary )
TYME OF INSTRUMENTS MUMBE S RADIATION WINDOW THICKNESS use
(Inciude moke and model number of each) AVAILABLE DETECTED (me/he) (mg/em’) (Monitoring, surveying, meamwring)

As described in Appnclruon for

Reuewal ?f Byproduct
dated June 25, 1968,

Material Lic?nu No. 5-46-13

1 METHOD, FREQUENCY, AND STANDARDS USED iIN CALIBRATING INSTRUMENTS LISTED ABOVE
Same as para. 10

2 FRM BADGES, DOSIMETERS, AND BIO ASSAY PROCEDURES USED. of colit
Same as para. 10

(lnv»lh»w w-b m of eohhro'm. and mq or name of supplier )

INFORMATION TO BE SUBMITTED ON ADD"DONM. SHEETS

of focility s

3 FACIITIES AND EQUIPMENT  Describe laboratery fociliies and remote handiing oq hislding, fume hoods, sk. Explancory sketch
hod. (Cirche rawer) Yo No Same as para. 10
vvvvv = -. PR " app Fy . Y u

4 RADIATION PROTECTION PROGRAM. Describe the distion pr

-

o » ch where cpplicable, nome,

wing, mamtenance and repair of the source. Same as para. 10

ﬂmmd”.nmwﬂ “-'WM‘-MWMW ey

| woske di ] n poyed, ipwity nome of company
te ﬂmdwwﬂmﬂmww

S WASTE DISFOSAL. W e
be uveed fur Lispesing of radieact

S v Ll

Mﬁmm'hnWby"*m)

C-T‘NFAMICAN‘ AND ANY OPFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULANIONS, PART 30, AND THAT ALL INFORMATION CONTAINED MEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED MERETO, (S TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF

Dcpt. . of thc Ar-y. Fitzsimons Gen.

Jare

Radioisotope Committee

Title of cortitying officiol

A

WARNING .18 U & C, Section 1001, At of June 25, 1948, 62 Stat. 749; makes it o criminal offense to moke o willfully folse statement or

replesenioton o any, department or agency of the United Stotes as 1o ony mater within ity jurisdiction.
.
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APPENDIX- 1

1. Introduction

3M Brand Tracer Microspheres are small, spherical particles (Fig. 1
capable of being labelled with a variety of isotopes and available
in a range of standard sizes from 1 to 1000 microns. They provide
the medical and biomedical researchers a new tool for studying a
variety of physiological processes. The primary purpose of this
status report is to summarize the many studies involving Micro-
spheres described in the medical literature. A secondary purpose
is to briefly review the pertinent properties of the Microspheres

of interest to the medical profession.
II. Physical and Chemical Properties of Tracer Microspheres

The 3M Tracer Microspheres, sometimes referred to as “carbonized
microspheres", are black in appearance and consist of carbon, hydro-
gen, oxygen and & trace amount of the nuclide of interest. The
nuclide is incorporated in the Microsphere and is not merely a
coating on the surface. The Microspheres have an absolute densit,
of approximately 1.3 gram/cc. They resist temperatures up to 40(°¢

above which they begin to disintegrate.

The Microspheres themselves are quite insoluble in all commor cre
or inorganic solvents at room temperature but can be dissolve- 3,
boiling in concentrated acids or bases. The "leachability" cf =zr
tracer nuclide from the Microsphere depends on both the nuclice : ..
tne solvent. However, in the solvents of interest in most st.cie-
\Jextran, saline, water, blood and body fluids), no significunt
ieaching is observed even over prolonged periods.

Microspheres labelled with four different nuclides are routine’.
available ('®%p, SICr, 855y and !“iCe). The usual specific act .

range is from 1-10 mc/gm. Microspheres labelled with other nucli..
are available on request. The available size ranges and the ap-
proximate number of Microspheres per mg for each size are shown

below:

Number of Microspheres
Standard Size (u) per mg (approximate)

0.5-10 -

1545 440,000

2515 85,000

354+5 35,000

50£10 12,000

80220 3,000

LA it T




The pertinent properties of the four nuclides are listed below:

Nuclide Half-Life Radiations
169yp 31 d EC; v 0.008-0.310
Sicr 27.8 d EC; v 0.320
855p 65 d EC; vy 0.514 (others)
ivlice 32.5 d y 0.145
8 0.440 & 0.580

ITI. How Furnished

Microspheres are packaged either in the dry form or as an autoclaved
suspension in 20% Dextran or isotonic saline solution. The Micro-
spheres have a tendency to aggregate, thereby forming clumps. In
order to avoid this, and to provide a homogeneous dispersion, one
drop of Tween-80 (polyoxyethylene sorbitan mono-oleate) is injected
into each ampule. Should the Microspheres be obtained in the dry
form for later suspension, it is recommended that either a drop of
Tween-80 be added, or the suspensfon be subjected to ultrasonic
treatment, which also dispels any aggregates.
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