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^

INSTRUQTIONS.-Cesiplete l' ems 1 through 16 If this is en laillel applicellen. If application is for renewal of e license, com-
plate only itemis 1 through 7 end indicate new Informatten er changes in the preerem es requested in items 8 through 15. Use.

les to: U. 5. Atomic Enerey
supplementel sheets where necessary. item 16 must be completed en all applications. Mell three ekstion. Upon opprovel of this;

en 25, D. C. Attention: laetepes Bronch. Dtvielen of Licensing and Ree
< Commission, Wookigicent will receive en AEC Syprodvet Meterial License. An AEC Byproduct Meterial License is issued in

*

applicellen, the opp j

! eccordance with the seneral requirements contained in Title 10, Code of Fede-el Reevlettens, Port 30 end the Licensee is sulp '

1 i lect to Title 10, Code of Federal Reevleelens, Port 20. I
,

; 1. (.) NAME AND StaEET ADOGESS of APPUCANT. (lase, sue n, e,m, b.spif.f, (b) STREET ADDAE65(t&) Af WeeCH SYPeoDoCT MATJesAL wnL ft Ul4D. (if
sidl.,enf 6.m 1 (.)) .P8'*"4 .sc ) ., , ,, , ,

.

Department'of the Army 3.m, . , , . ,.sn -u.e, ,

Pitssimons ~ General' Rospital - -- ' Same as Para.1-(a) and Suseet t~ of
,
'

US , Army' Medical'.Resrear'ch & Nutrit16nal Lab Pikes Peak, Coldrado f / : .. .*

Denver, Colorado' 80240 .i .
. *m'

.
>

. . , . .., ,, ,

r. espanYaneNT to use eYvooouCT MAireiAt 3. parvsous uteNEE NUMe0R(Sk (a mis is appfu.h.n f.e re I f e I

j Physiology Division 6 ps.m a,.* .w , 6 .) 1
,

s

i US Army Medical Research & Nutrition Lab Present application is for amendment to
License No. 5-46-13 and condition No. 11

j

s. naciaroN reottCnoN orriCre rN s ,.*.s,, s.d ,.s, ,, |* 4. eeeveum useeist (N.m. ee,si..,4.d,.ia,.=; n n. - d.,-wr
e .er ,.a ,m a d. . .An.a .,$.,,,,,,,,,,d....a 6r,,.*c. a c, .- d . . i. ss.ms a s

; parasac. as m fe.a. e and 9.)9.)
,

1

j As specified and approved by the 1

Radioisotope Committee PGH and USAMRNL Same as Para. 4
)
I

: |

4. (.) SYP ODUCT MAftelAL. (f8.a ars gt,) omaan AND/On PHYS 6 CAL FOeM AND MAJuMUM panaa s. of MKUCunIES of EACH CHEM! CAL AND/OS PHY5-
,

.ad as s numis r .# r* ) ICAL PonM THAT You WEL Po$$ESS AT ANY ope DME. (af e a.d a we.(al es asus, nema. .f .- -w med f
i memsb.r, nu.sh.r .i s.wc.s and me imum .revisy p r w .)

51
; Chromium C.H.O. Microspheres 2 Mil 11 curies

85 " "; Strontium 2 M1111 curies
141 Cerium . 2 M1111 curies" "

,

; 16Neterbium * : ' e' :'i 2 Millic1 riet -"
.

."
,

! 125 " "
Iodine 2 M1111 curies

Chemical and/or Physical Porms |

See Appendix -1, 3N. Tracer Microspheres. Nuclear Products; '
.

3M Company, 3M Center, St. Paul, Minn. 55101
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1

TRAINING AND EXPERIENCE OF EACH IN0fVIOUAL NAMED IN ITEM 4 (use :. . 'shoose if ascemory) ." |.,

; 8. YYPE OP faAININ G OURATION OF ON THE JOS
POAMA,,L COURSEWheat MANED gggggggg gg;,,g, ,,,,,,y gc;,, ,,,,,,)

. priani,s= and pr===e w reasas. Individuals will have appropriat e y,, . y, g,

Trainina and R==ariance nrior to --
pracNea ... . .... .

6. n.6 ,*,wy m.=,e.e seende,ase. their approval ^by the RadioisotO?e "E W IS |#

swa .ad maderlas kihalem ead la- Comnittee, Fitssimona General Ya * Y" * i

,

eerwesais Hoaniemi ==d tf B. Arier Wdie=% % .

,
. ,,................,

* c. ma==eva sad =8adaime h=8c w *e Research and Nutritio'. Lab. F *' ! 9 % jye43 !n % y. m
ead m.es..mene .ereme.c.ny.

'

J. S. A 1
j d. Siese. a .nseesee e ues:.. 0,M,.ic, E,ytRG)c5 % no

im m
a n ,... .

,. expea:NC: wrrN mAoIAnoN: - (Am.: e. w remem,= = e,s.we=P =,-seaa.) Miri TA W. '
1

}InOfort MAalheum AMOUNT W9GAE EXPGteNCE WAS GAINro OURAflON OP EXPEW$NCE' ' ' TYPE OF USA i
'"

|

j .

Same as #8
l
!

.

] 10. AA04Af80N DETECnON INSTRUMENTS.. (Use _' 'shoose if asesseery.) - .

l TYPE OF INST 90MENTS NUMase RADIAflON SePeSiftvifV AANGE WINDOW THICKNESS USE
'

) (6 clude m 6e ed meded number ed eark) AVAKAstt OfftCftp (ar/Arj (mg/cm') (Meneserias, sw ermg6 meewing)
'

1

|i

! As dsecribed in Application for Renewal of Byproduct Material Liconee No. 5-46-13
} d:ted June 25, 1968.
e

1

4
4

$

$
; II. METHOD, PAfQUENCY, Ate STANDARDS USIO N CAUSRATING INSTRUmfNTS USito ASOVE.

Same as para. 10,,

; -

12. PILM SADOeS,0054mffea$, AND S4OLASSAY PROCEDURES USED. (For Abe hedges, sp.cify m.A.d of celehretsag sad processmo, or aeme ei sopleer.)
,

i Same as para. 10
i

i INFORMATION TO BE SUSAUTTED ON ADD 8TIONAL SMEETS
! 3. Ps.Carr S ANO OuipmeNT.-

Deur,6. len.re-Y wa.o.es .ad e.m.se haamme
10
e. .e-e.s e a , shi.46a.. evm. h de, .o . e.,s.n y e6 n

Ya No Same-as para.a wa.o 4. .asched. (C we -e -; rr

i 4. nA0iAnoN PnOftCnON PnOcaAM. . Osweibe se red Wies prWmWen prep lachseng ceawel memwo W epplic iea sm sealed sewen, nebe.ie leek

i o=*a mea .h e.,nce64., asme. iata .ad =,-6 ee se ,.d-m iseh e=es. ead re ase v. ,ed-mine ame re**ia swver, e- -s *

l
' ' * * "*'**"d**"""- Same as para. 10

'

\

! 3. WA$ft DISPOSAL. ,y a commersiel weses d.psesi serv 6 e le employed, spesiVy name of esapany Coherwise evheit deemiled deseripetes of meshede which will
be weed ter Ji.,selas es redesemve weeds end seammu ed everpe end enemie w eenvier imelved dame;as. para. 10

.

.

r_ . GETWICATE (TIsle leesse sweeset be ee- , 'ra" by opp 5eeset)
' . THE APPLICANT Apep ANY OPHCIAL EXECUflNO THIS CEWfmCAff ON StHALP OF THE APPUCANT NAME0 IN IftM I, CttflPY THAT THIS APPUCATION 186
i PeePAaE2 IN CONPCAMffY WifH fifLE 10, C00f OF PlotRAL AGOULAtlONS, PART 30, AND THAT ALL INFORMAflON CONTAINEO HEREIN,INCLU0eNO ANY ;

j SUPPtemENTS AlfACHEO HERff0,15 f9WE AND COARECT TO THE DEST OF OUR KNOWLEDGE AND BELitP.
'

; Dept. Of the Army, FitzsimOns Gen. '

' Homo. of ifSAMRMT.. Denver. I'n10. 80240
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APPENDIX- 1
-

,, <.

i

I 1. Introduction

4 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,

| varie ty. 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.
,

i

II. Physical and Chemical Properties of Tracer Microspheres.

; The 3M Tracer Microspheres, sometimes referred to as " carbonized I

microspheres", are black in appearance and consist of carbon, hydro-
i gen, oxygen and a trace amount of the nuclide of interest. The <

. nuclide is incorporated in the Microsphere and is not merely a l: coating on the surface. The Microspheres have an absolute densitj |of approximately 1.3 gram /cc. They resist temperatures up to 40C'O
above which they begin to disintegrate.*

I The Microspheres themselves are quite insoluble in all common crc. .
. or inorganic solvents atiroom temperature but can be dissolve: t /
| boiling in concentrated acids or bases. The "leachabili ty" cf r.-
j tracer nuclide from'the Microsphere depends on both the nuclide t.. |; the solvent. However, in the solvents of interes t in most s tuoies

(Dextran, saline, water, blood and body fluids), no significant
;- leaching is observed even over prolonged periods., >

: l
! Microspheres labelled with four different nuclides are routinei/' available (169Yb, 51Cr, asSr and 161Ce). The usual speci fic acti . . ,

range is from 1-10 mc/gm. Microspheres labelled with other nucli..s
are available on request. The available size ranges and the ap-i

proximate number of Microspheres per mg for each size are shown
below: '

a

_

i

i > Number of Microspheres
Standard Size (p) per mg (approximate)

.

0.5-10 -

i 15 5 440,000
25 5 85,000

; 35 5 35,000
50 10 12,000
80220 3,000

,-

I / %

!
<

,

I
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i The pertinent properties of the four nuclides are listed below:; ..

I

4

I ' Nuclide Half-Life Radiations

! 189Yb 31 d EC; y 0.008-0.310,

; 'M 51Cr 27.8 d EC; y 0.320_
asSr 65 d EC; y 0.514 (others)-

; 141Ce 32.5 d y 0.145'

s 0.440 & 0.580
!

! .

. III. How Furnished
i
j Microspheres are packaged either in the dry form or as an autoclaved

suspension in 20% Dextran or isotonic saline solution. The Micro-4

spheres have a tendency to aggregate, thereby forming clumps. In
order to avoid this, and to provide a homogeneous dispersion, one3

! 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 suspension be subjected to ultrasonic
1 treatment, which also dispels any aggregates.

. .
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