Oral Roberts iniversity
ATTN: Roger . Hartean, Ph.D.
Chairman, Radiation Safety Commission
7777 Scuth Lewis
Tulsa, Oklahoma 7417)

Gentlemen:
Application Dated February 5, 1985, for an Amendment to Materials

License 35-18282-01 and our Request for the License Fee Dated
March 1, 1985. (Control No. 460534)

This refers to the subject application and our letter (copy enclosed) in
which we notified you that an amendment fee of $120 was required.

Piease be advised that, unless we hear from you within 30 days from the
date of this letter, we will consider your application as being abandoned.

The submission of any future applications with the prescribed fee would
not be affected by this action.

Sincerely,

Glenda Jackson
License Fee Management Branch
0ffice of Administration

Enclosure:
Letter dated 3/1/85

cc: Region IV
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REGION 1V

611 RYAN PLAZA DRIVE, SUITE 1000
ARLINGTUN. TEXAS 76011
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Material Radiation Protection Section, TPB,
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February 5, 1985

Mr. Jack Whitten

Nuclear Regulatory Commission, Region 4
611 Ryan Plaza Drive, Suite 1000
Arlingtion, Texas 7601l

Dear Mr. Whitten,

This letter is a follow-up to our telephone conversation on December 12, 1984
concerning the question of Lowery-type pipetting by mouth. An ad-hoc subcommittee
was appointed to review this question. After gathering information (attached),
interviewing the participants and viewing a demonstration of the actual procedure,
the subcommittee recommended the procedure be allowed with the stipulations stated
in their report (attached). The Radiation Safety Committee agreed with the recom-
mendation of the subcommittee with the understanding there would be frequent random
auditing and checking of the procedure and the personnel involved.

If there are any problems or questions concerning the decision of the committee
to allow this procedure, please let me know immediately.

Sincerely,

R
Rogey’ D. Hartman, Ph.D.




INTERCFFICE ME240

]

De, Doun GCoifrey, Dr. Dave Ro:s
noser De Hartmsn, Ph.D., Chelrman, tadiation Safety Cormiltee
Fanuary 29, 1585 !

*othorization to use Iowery System
Drs. Bond, Gilnore, Arderson, and Ms, Pruitt
_______-___—-"-

Earlier today, the Radiation Safety Committee considered the report of the A
Hoz Suhconmittee, which reviewed your reguest to pipette rmicrocurie zmounts of
C-14, using a lowery type system,

After considerable discussion, the Committee approved your reguest, as follows:

1.

2,

3.

4,

5.

0103a

Only three people, Dr. Don Godfrey, Dr. David Ross, and/or Katrina
Piranek are zpproved to pzrform the procedures. Only these specified
people will be allcwed to use the apparatus. A written reguest for
ipproval for soreone new must be made with the Radiztion Safety
committee and the new user nmust be intervicwed by the =S80 or his/her
jesignee, and approved by the Comuittee.

Only C-14, in guantities not to exceed 200Ci/wk, will be utilized in
the apparatus, in room(s) as specified in the ®3agulsticns® attached
‘ereto. Any change in isotope or guantity greater than 20pCi/wk must
Le reguested in writing, 2nd approved by the Rzdiztica Safety
Committee,

The azpparatus and/or proccdures, i.e.,%regulstic s® will not be

altered unless a written recuest to the Radfati-n f=fely Co ritt=e

has been approvad, (Plcasa2 note hand written c.  ents on each p2g2 23

Jated 29 January 65 attached to this nc 0. 7 2 = the "offiecial

1 mgulations®.)

su agree to follow the curcént OxI/O0F a3 N3¢ 30i8-1linze 2nd
.gulations dzaling with vsz of isotopes ad Raiard t=rials, i

to pronptly report any inciloat to the & 3farisa Safeiy Oifices

reormission for use of the ayparatus and proct Ture the CRU/OOF

s
.cemises can be rescinded at any tine by a vote of
“-fety Committee, if in the view of the Cc it

occuring or if it appears to be a health hazar

Ccn
tha “idiation
vizlations are

final authority to perform this techniq.e rests in tlL2 hands of the
RC,



:
)
]

Fage 2

1f you agree to these terms, please sion, cdate, and return one original set of

papers to my office. Retain the others for your own records.

-
H

The Cormittee wishes to thank you for vour zssistance and coope
the site visit,

at

Dr. Don Godfrey Date
Dr. David Ross Date o
Ms. Katrina Baranek Date
nkv
0104a
»

405 3%



CITYOFFATH . INTEROFFICE MEMO

Chairman, Radiation Safety Committee
SUBJECT: Petition by Drs. Godfrey and Ross

TO: Roger D. Hartman, Ph.D. =~ FROM:I ‘Apdefdon, Ph.D.  DATE: 1-17-85
] ¢ Subcommittee on Use of Lowery-Type Pipette

C.C. David Jones, Ph.D., Phil Prosser, Delonda Pruitt

The subcommittee met in 2C22 GC, the Godfrey/Ross laboratory, on 1-9-85 and reviewed
the procedures to be used. The data enclosed and the proposal recommendation was
made available to the subcommittee for their perusal and by choice of the subcommit-

tee a telephone vote was taken on 1-17-85. The recommendation passed 4 to 0. When
possible please convene the entire committee to discuss this action.



PROPOSED RECOMMENDATION

We recommend approval of the procedures for micropipetting with the apparatus
as outlined and described on the pages enclosed, with the stipulation that:

1.

Apparatus and/or procedures will not be altered before submitting
a written request to the ORU Radiation Safety Committee and receiving
permission for such changes.

2. Only those people specifically approved by the Radiation Safety Committee

3.

will be allowed to use the apparatus in question with radioactive materials.
A written request for approval for someone new must be made to the Rad-
jation Safety Committee and the new person must be interviewed by the
Radiation Safety Officer or his/her designee.

Permission for use of the apparatus and procedures on the ORU/COF premises
can be rescinded at any time by a vote of the Radiation Safety Committee.

4&0§37



L TREGULAT

i1,

111.

058 CONCIRNING USE OF RADICQACTIVE MATIRIALS 1N CODFREY/ROSS LABOKATORIES

location

All radioactive materials for biochemical assay will be stored and used only
in Room 2C22.

Personnel

The only people who will perform assays with radioactive materials will be those
personnel who:

1.

2‘

‘o

5.

Are knowledgeable in general lab safety, proper micropipetting techniques,
the assay procedure, and safety in handling radicactive materials.

Are certified as to the above by the senior technician responsible for
training and the lab supervisor (Dr. Godfrey or Dr. Ross)

Are registered by the RSO office for a radiation badge and have attended the
(or will attend the next) radiation safety refresher course.

Not pregnant (if female).

Have signed the "Agreement to Perform Radicmetric Assays" consent form.

Safety procedures for using radioactive materials in assays

Personnel using radioactive materials will:

Perform radiocactive assays only in Room 2C22.
Conform to standard safety procedures.
Wear protective clothing and a radiation badge.

Perform appropriate nonitoring of mouthpieces and filters and wipe tests
of work areas.

Mouthpiece will be monitored each week that assays are done by placing
it in 0.5 ml distilled water for 10 minutes, removing the mouthpiece,
and placing the water in a scintillation vial for counting. Any
counts above background will be reported to supervisor. Results of
counting will be recorded in the log book qnd ggfnej 66 user.

Mouchpiece will be kept in a place remote to Room 2C22.

Keep records of radioactivity used with amounts and date :fj'wxf 5} AL,

Report all radiation spills and other accidents immediately to the
supervisor.



iv.

VI.

o & ount of radicactivity

At prcscntict}. type of radioactive materials invelves only ILC.' The total
amount of C radioactivity in a 60-tube assay is about 1.5 microcurie.

14
The total amount of C radiocactivity that will }- pipetted by all persons

will not exceed 20 microcuries per week (although the average amount per week
will be less than this),

14
T?:ltotal amou:tlgf : C radiocactivity that will be pipetted by any one person
w not excee microcuries per week (although the av
will be less than this). ‘ Rt o

Risk

Personnel will understand and agree to the extremely small, albeit present, rigk
involved in pipetting small amounts of radioactivity materials with a remote
mouthpiece and agree to conform to these lab regulations.

In Case Liquid Containing Radioactivity Enters the Mouth

1. Do not swallow. Spit out mouth contents into sink. Rinse mouth with water
at least 10 times.

2. Monitor inside of mouth by rubbing with cotton swab and counting the swab in
scintillation counter.

3. Report incident to supervisor.

p0S8 %7



Pipetting System for Radiometric Assays

Description of system

The system consists of rubber tubing (3 millineter inside diameter)
with cellulose filters interposed. The glass micropipet is inserted
into one end of the tubing. The filters are inserted into plastic
holders to which the tubing is attached. There is about 0.] meter of
tubing between the filters and the pipet and about 1 meter of tubing
between the filter:z and the mouthpiece.

The system is used for pipetting volumes of fluid less than about
100 microliters, often less than 1 microliter. DMovement of these very
small amounts of fluid is accomplished to a high degree of accuracy
(less than 1% variation) by use of specially constructed glass or quartz
micropipets and suction or expulsion under mouth control. Use of nouth
control provides very fine control of small fluid movements and leaves
hands free for other manipulations.

Use of the system

This pipetting system hzs been used for over 10 years by the
investigators, first at Washington University !Medical School in
St. Louis, Missouri, then at Oral Roberts University in Tulsa, Oklahoma.

There has never been a single incident of fluid reaching the mouth
of a person using the system. In fact, it is extremely rare that fluid
ever enters the rubber tubing from the glass micropipet because the part
of the pipet into and from which fluid moves is a relatively very small
compartment near its tip. The main purpose of the filters is to protect
the user from volatile solvents.

Application for radiometric assays

The system has been used extensively for 2 radiometric assays. Both
involve carbon-14-labelled organic chemicals. Both involve addition
of 5 or 10 microliters of aqueous incubation medium; one involves further
addition of 1 microliter of substrate and 1 microliter of acid. Both involve
addition of 40 or 70 microliters of an organic solvent, then removal of
30 or 60 microliters of the solvent. The assay is carried out in 400
microliter-capacity tapered polyethylene tubes, 4 millimeters diameter at
the mouth and 2 millimeters diameter near the tip. The carbon-14 label
is on acetyl coenzyme A, acetylcholine, or acetate during the assays. These
are all non-volatile compounds. .

The amount of carbon-l4-labelled material added to each tube during
the assay is about 0.025 microcurie. The amount removed in the last step
of each assay is routinely less than 0.002 microcurie. Approximately 60
tubes are usually involved in a single total assay procedure.



“onitoring of the system

Exposure of a user's mouth to radiocactivity may be monitored by
determining any counts on the mouthpiece in a scintillation vial, since
no more radicactivity can reach the persen's mouth than reaches the
mouthpiece. As further checks, the filters or pieces of the rubber
tubing may also be put into vials for counting. When this was most
recently done, the following results were obtained for 5 such
pipetting systems.

item counts per minute picocuries(= microcuries
x0.000001)

mouthpiece 0.5, 0.3, 1, 1, 0.4 0.2, 0.1, 0.5, 0.5, 8.3
(average 0.7) (average 0.3)

filter 18, 107, 2, 0, 0 8, 48, 1, 0, 0
(average 25) (average 7)

part of tubing 3, 70, 1299, 1980, 3 1, 31, 585, 892, 1
where pipet is (average 671) (average 302)
inserted

Alternative systems

Recently many mechanical pipetting systems have become available.

Some of these are suitable for certain steps of assay procedures where
high acruracy or very small volumes or use in confined spaces is not
involved. So far, no system has proven adequate for all aspects of the

radiometric assays.

(Sketch approximates actual
size of pipetting system)

. Cellylose Filters ___ J;
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AGFEEMENT TO PERFORM RADIOMETRIC ASSAYS

1 will be carrying out radiometric assays using a Lang-Levy
(Lowry type) pipetting system, uhgrein movement of fluid is controllead
by =y mouth., 1 understand that this constitutes using glass or quartz
micropipets attached by rubber tubing, through cellulose filters, to a
wouthpiece which is held in my mouth. Although the procedures involve very
gmall amounts (about 0.025 microcurie per tube) of carbon 14- labelled
radioisotoées, which are known to be hazardous only if taken into my body,_
I understand that there is a finite possibility that this could occur in my

use of the system. I will therefore make every effort to follow safe

.procedures in doing thzse assays.

Q Pz (lon hls—

Name Date

#0537



AGREEMENT TO PERFORM RADIOMETRIC ASSAYS

1 will be carrying out radiometric assays using 2 Lang-Levy
(Lowry type) pipetting system, wherein movement of fluid is controlled
by my mouth. I understand that this constitutes using glass or quartz
micropipets attached by rubber tubing, through cellulose filters, to a
mouthpiece which is held in my mouth. Although the procedures involve very

small amounts (about 0.025 microcurie per tube) of carbon 14- labelled

radioisotopes, which are known to be hazardous only if taken into my body,

1 understand that there is a finite possibility that this could occur in my
use of the system. 1 will therefore make every effort to follow safe

procedures in doing these assays.




"

AGREEMERT TO PERFORM RADIOMETRIC ASSAYS

.l will be carrying out radiometric assays using a Lang-Levy

(Lowry type) pipetting system, wherein movement of fluid is céntrolled

by my mouth. 1 understand that this coastitutes using glass or quartz
micropipets attached by rubber tubing, through cellulose filters, to a
mouthpiece which is held in my mouth. Although the procedures involve very
émall amounts (about 0.025 microcurie per tube) of carbon 14- labelled
radioisotoées, which are known to be hazardous only if taken into my body,v
I understand that there is a finite possibility that this could occur in my
use of the system. I will therefore make every effort to follow safe

procedures in doing these assays.

W y o s & rr . "3 s 2
T TTIAT A S ot O LR TR P as®

Name Date



iy

firr‘
,!!
(i
i3
,i[
! b
IS4 t2,9 3
t1=39 |-
?M (,) 17.3 07 2 1.9 0.0 0.0 23,5011{,5 TEE.,'
] g, A 5.2 09 0,0 0,0 11.592 203 5! i‘"‘
| il
;"z:‘:-?/’;‘t 2.9 ‘17 1299. 1 Y4 195e¢. 4 2.3 ‘7’_,;ﬁ“.7 ;:t
e i3
: .3 3.8 9 3¥s.2 §72.) ST 3023130 E;i ki
!sg d
4
HENL
u :
Al 22.8 1935 13¢4.5 2346 €.0 TN27: ¢S l!} %
: le.2 v7. 585§ M5 2.9 32102419 I:-‘S
3
: R L*-(&UYJ/'U‘“ . . il
' C\VU.LLL' Rrauiticwn (L b\ﬁ»;»usu\‘?’yt AN % ®
kd‘ () ‘l" [; :u ﬂt" 51{' '.{ L.f“)/ |;.§. 2
& |
meLtTic ,MM” J2d) ol
2
(Expés It (Lo 12431 1€ 4 S
R
e o
1 _»:
AR
e
> W
m e e P e e T ey et ey et




"

ROUTINE RADIATION SAF

S ft.f\ 01"55

INVESTICATOR (. 5 [ Poah s i P AT T L PR Mt &
DEPARTMENT _ [/ ‘ol _.2“;: ROOM  ac22.
v v
PRINCIPLE 1SOTOPES USED ¢/
C - COUNTER TOP 5 ke / G ] e /63
WA
B - HOOD Cs
F - FLOOR
R - REFRIGERATOR Cs l s
§ - SINK
/ - DOOR
cy
OTHER -
3 Q
LABORATORY DIAGRAM
RESULTS :
COUNT BACKGROUND  TOTAL(cpm) __COUNT BACKGROUND  TOTAL(cpm)
3¥ Sy 2512 J0 .18
63 “s 2y 32 35.0%
12.¢0 2%.22 i, 23 .
bd. o5 28.32 3i.Cy
wi-fo 20.32 2.5 3
32 .68 22.12 .25 P R s
29 ¢5 22.22 1.1y it}
i 2P 12 3,73
22327 o ahing AR TIPS S IR e e Ll Sl I
29%.00 2 19 0.63 L g - e
78 e 2ris 23 o S 3 EONTTE

L053

Y



10

1

12

244

e

Ny -

w v

Wy -

MY -

w

Wy -

Wy =

FURY)

W -

Wy e

3. 5% 7.20
149. 22U 1U. 9D
5% rD S.97
£3.495 5.5l
.65 7.94
H1.R5 4.94
I AN 7.83
17.895 10.599
47,20 .45
NS H.77
3‘-5'} "..’3
73,35 95.09
36.90 ».52
24.60 .M
A3.N5 S.R3
32.605 7. 3¢
3755 10,67
43.99 .32
29.58% aAa.2e
16.70 1U.7%
346.55 H.9
CPm 23%
32.10 7.8
18.0% 10.52
43.09 H.45
29.nn 3.30
16.20 10,37
45795 FA.H4
43.610 A.41
26.39% 3.62
6£5.05 H.5%4
27.90 H.46
14.30 11.n2
44.3% A.70
28.39% R".32
15.30 11.24
45.790  A.59
23
z/ﬁ‘..%lf

il

t 6

2, uy

Zu.ug

2010

2n. 00

0.0y

UL un

<. 0o

TIME

<U. Uy

20, ng

SuL Uy

ZU. Uy

20.00

21.00

I
S

3.2

h1.43

31.722

101.36

—
rv
v
.

fu
o

142.34

ELTIME

162.30

133,05

£23.93

243.7?7

.4/74

« 373

- t"l

P Vet

. 228

g T

SCR

1 ¥ed

B e I

-9547



!
PR E— S

- “IM‘-‘“';“_—‘—“O—"Q.- o ——— Sa—— ",......“——--
e DA . . - — - ~ n Aoyl ST LUy L c'%
3 i e e e e sre AT O & 1N G RALIACTIVL <hUY & (_{{ 4
- ~ghy o (ODW s T eaen é P s Bk e i 4
ibiag (1,’_‘.«%70( E\Nr-' M ”cZ).'xzt.*.{\ LA cot by €00 TU hf\lu e d}}
e Tus WE s K r’: 'L' < 2‘, c Aene - Tl HC ol raevued enHAL gt L= .
! X 1;[, '{‘lﬂ\‘. T (L o g e s ) S—y— e

"T o —(Clemn L{ iC‘!_L\-PlZL E Tl il PALILA w‘f"’j??;'m jzc v e
Dare)\Baz [ Pagem) H338Y — fur 1D fxmif,’ {ar ST AT
05 | 52/ plus| ke VBEE) AT A0 2l o

’q—/~2‘f 53/2583k | ChAT 23.6" " ysps | 144 | 3/ici

A A LA B2
(% s 7.

5 Izl/élf - l%’

g.s-24 | 4cfus5 -, 5 | b
| T IO Tatl e vin USEOR Bree s +
Wi ‘ A ,d , 3¢ Jo) )
?/ Zl{ éﬂ %L'\T W (07'%‘ '(.Ili I ”-') '? \ ¥ o?fg:

s —y, -

5.8
T
S, Sy
.
F=
S
\
€ ('é\ |
J_ J_ LR o R

L
.‘
l_‘
e
|
|
§
e
S25%

.’—
Sipd 7 | ART

E \
S|
5
S
s
Q\
('8N
H N
£

g ol ATy 2 waT | 3890] 455 | V2 | =
o 5 e, v o ' ’
{ % /!v’) | B L sk 8 - ' -
' e oz 3 <3
{

dlifsd | sulaous| ACKE | P-E2.
sl@igq | 12C | Al l-aj%
: r‘ﬂall‘é’l} 56|43 us| QhAT | T3]
G).164 5 3/L913¢
' qlzsl‘cﬁ 5:’/34656'31 ChAT .
ofage {gh ool [ ORAT i 1/
G)an)py | B°1993% -i 7
opif | BLye | AT |9 25 |4gfe | 18 |59/
Glagly | £/ 3¢ _CI”'-_F?’T 4({};_.,4_‘;_‘.__« |

ofifd! | B3fpae | AGE |eRT AT T Loy

oL ;-q-: ST Jr
ol/s/leq 56/:9 JL- sy , ’50f/0 45/1% 2.¢é

LT . 2
5 L0
1e]3 g4 58/iq gy ALhE 3.8kl ¢sln | 56 3

o
=
i
-
Y
k\\
X
A
0\
VD)
o
>
<
;\l

“ IR TR, TR
kel T
e+ g ® = B

B4
E IR
3\
o, T
o
2] » . f
Qi
U
% -~
N
-~ ~
N e
S

-

T e
o < |
o~
e~ 3
i
o
~
N
L
[ -
\ '_.
< ]
Gg

? -

—~—
R
>
™
o
C
J -
49
. e
-3
|
-
— I
2 \
g “(l :
IR RN
¢—..~§)'—“ - P ———

U L igjsie | st/ o | G i il dr

Q(%g'

)
~
\
” =%
vk &

- B
. N, i
T PR T 2
L l A o v
7 A = ;
:14:‘.\, . S 4 =< M
> : L -
il By * o
.V:"':‘.. - »‘w.! INE .‘ ¥
e S R Bny "y x
S Lo gk, <hg MR
-~ X :\ ," :‘ £ o
. B LS b =
e T = e
etr s TIE. 5
- o £ ’:',



10.

11,

12.

13.

14.

Protocel for Acetycholinesterase (AChE) Assay

Turn on water bath and fill with deicnized water until it reaches the top
level of micro tube rack when sitting on top of metal rack. The water
bath needs to warm up to 37.5°C.

Remove necessary chemicals from Forma freezer.
These include:

Incubation Substrate - 14C AcChl (white label)

Recovery Standard - 14C Acetate (blue label)

Preincubation Medium

Rat Brain Homogenate

1% Buffered Bovine Serum Albumin (BSA)
Get styrofoam ice container full of ice.
When chemicals from step 2 have ‘hawed, place immediately on ice.
If samples are in desiccator, place a piece of filter paper over opening
and open to slowly release vacuum. This takes about 5 minutes, during
which time the following dilutions can be made.
Wash mouthpiece of pipet tubing well with warm water and soap. Once you
have started the assay if you remove the mouthpiece from your mouth, do
not let it hang or touch any surfaces. If it accidentally does, be sure to
wash again before using.
Take two small glass test tubes and label I (incubation medium), and H
(homogenate dilution).
Mix up the incubation medium in the above labeled tube I by diluting
~10pl 14C ACh with ~15pl1 100mp KPO4 Buffer. Mix up as much as needed for
the number of tubes in the assay, keeping the same proportions. Always
mix up at least 5-10pl over what will actually be used in assay. Be sure
to mix well with vortex. Place on ice. '
Mix up the Homogenate Dilution in the above labeled tube H. Vortex the
homogenate tube very well before pipeting. Use a ~3.3 pl pipet with a
fairly large constriction and tip, or the homogenate will clog up the
pipet. Dilute with ~130pl 1% Buffered BSA. Vortex until well mixed.
Place on ice. Each homogenate tube can be thawed three times, so be sure
to label the tube with the thaw number. After the third thaw dispose of
the tube.
Pipet ~1 pl of the homogenate dilution into each of three plastic micro
tubes labeled H1, H2, H3. The homogenate dilution should be pipetted into
the bottom of the tubes and be in one droplet. Place the tubes immedi-
ately on ice. The homogenate dilution should be vortexed between each
pipet delivery.
Label three plastic micro tubes for blanks (Bl, B2, B3) and three for the
recoveries (R1, R2, R3).
If samples are in desiccator, carefully removed them once the vacuum has
been released. To remove desiccator 1lid, carefully slide lid off bowl.
If 1id will not slide, place a razor blade between the 1id and bowl and
tap with the gray plastic cap until the seal breaks.
Check all tubes under the microscope at 56X to make sure that samples are
still at bottom of tubes.
Place the tubes in a rack in the following order: 3 Blanks, Tissue
Samples, 3 Homogenates (leave these 3 on ice for now, skip 3 spaces in
rack), 3 recoveries.
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16.
17.
18.

19.

20.

21,

- v

23.

24.

25.
26.
27.

28.

29.

Stir the preincubation medium and place tube in a small plastic beaker
with no ice. Add ~10pl preincubation medium to all tubes at room
temperature. Do not place on ice.

Check water bath to make sure temperature is at 37°C.

Set clock for 30 seconds before the zero.

Stir the incubation and recovery media again and place on ice in a small
plastic beaker. '

Start the clock and at ~15 seconds before zero, pipet into the first blank
tube ~1pyl of incubation medium. Stir with buzzer. As the clock hits
zero, place the tube in the rack in the water bath. Then every 15 seconds
add ~1pl of incubation medium to each tube consecutively (blanks, samples,
homogenates), stir with buzzer, and place in water bath. The time can be
longer or shorter than 15 seconds, depending on what you feel comfortable
with, as long as you are consistent throughout the assay.

For the recovery tubes pipet ~1ul of recovery standard into each tube at
the same time interval as above. The same pipet may be used as for the
incubation medium, but it must be washed in between. Wash as quickly as
possible, although the timing is not as critical for the recovery medium.
The tubes must now incubate in the water bath until the clock reaches 30
minutes.

Put all previously used chemicals back into the freezer. Discard the tube
of Preincubation Medium and the homogenate dilution tube. Discard the
Incubation Medium dilution tube in the waste radiation jug.

Take the same number of plastic scintillation vials as tubes used, and put
10 mls. Scintiverse/Scintilene Cocktail into each. To flush out the
tubing on the automatic dispenser, always discard the first delivery.
Kimble glass vials are also needed at the end of the assay, one for each
blank and one for each recovery. These are filled with 10 mls. Scintil-
verse only.

At approximately 15 seconds before the clock reaches 30 minutes, remove
the first blank tube from the water bath and add ~1.5p1 IN HC1. Stir tube
with buzzer and place in rack on ice as the clock hits the 30 minute mark.
Repeat this procedure with each tube consecutively and at the same time
interval as was used to add the incubation medium.

Get Ethyl Acetate from refrigerator and place on ice in large plastic
beaker.

Add ~75-77u1 Ethyl Acetate to each tube, stir with buzzer and return to
ice.

After the Ethyl Acetate has been added to all tubes, take rack to micro-
centrifuge. When placing tubes in centrifuge racks there must be an equal
number of tubes on opposite sides of the roter. Be sure the centrifuge
racks are pushed down all the way. Centrifuge the tubes for 5 minutes.
When centrifuge stops, immediately return tubes to rack on ice. Do not
allow the tubes to sit in the centrifuge as the heat may cause chemical
changes to occur.

From each tube withdraw ~65-67 pl top Acetate layer and pipet into the
corresponding scintillation vials. To pipet into vials, place pipet on
side of vial above fluid level. Do not immerse pipet, and blow out onto
Micro Wipe between pipettings to reduce any carry over. Set cap on each

vial after pipetting into it.
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Place three of the glass vials in the plastic vial holder. Cut off the
bottom part (safely above fluid level) of the incubation tubes and allow
tip to fall into appropriate glass vial. Cap tightly and shake well until
all fluid is out of tube tips. Discard the tops of the tubes into a waste
radiation jug.

Repeat the above procedure for the blank tubes. Leave the remaining tubes
in the rack (not om ice), and discard into waste radiation jug only after
the assay has been counted once and appears normal.

Tightly screw caps on vials and label each cap by blank, sample number,
homogenate or recovery. On the first vial put your initials, book and
page number, and date.

Shake the box containing the vials from side to side to mix well.

Place vials in the scintillation counter with appropriate tower in front
of first vial. Most assays will be counted at 20 min. for each vial for 3
runs. In the LS-8100, the tower for 20 minute counts is 3. For the
LS-7500, it is tower 9. To start counting the assay, push the two RESET
buttons simultaneously and then push AUTO COUNT.

Wash all pipets used in assay.

Do wipe test of work area.
After you have cleaned up your station and you are completely finished

working wich all radioactive materials, wash hands thoroughly.
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10.

, &

Protocol for Choline Acetyltransferase (ChAT) Assay

Turn on water bath and fill with deionized water until it reaches the top
level of micro tube rack when sitting on top of metal rack. The water
bath needs to warm up to 37.5°C.

Remove necessary chemicals from Forma freezer. These include:
Incubation Substrate - ['%C] AcCoA (yellow label)
Recovery Standard - ['%C] AChCl (green label)
Preincubation Medium
Rat Brain Homogenate
1% Buffered BSA

Get styrofoam ice container full of ice.
When chemicals from step 2 have thawed, place immediately on ice.

I1f samples are in desiccator, place a piece of filter paper over opening
and open to slowly release vacuum. This takes about 5 minutes, during
which time the following dilutions can be made.

Wash mouthpiece of pipet tubing well with warm water and soap. Once you
have started the assay if you remove the mouthpiece from your mouth, do
not let it hang or touch any surfaces. If it accidentally does, be sure

to wash again before using.

Take three small glass test tubes and label I (incubation medium), R
(recovery medium), and H (homogenate dilution).

Mix up the incubation medium in the above labeled tube I by diluting

~15 ul ['4C)AcCoA with ~65 pl Preincubation Medium. Mix up as much as
needed for the number of tubes in the assay, keeping the same proportions.
Always mix up at least 15-20 pl over what will actually be used in assay.
Be sure to mix well with vortex. Place on ice.

Mix up the recovery medium in the above labeled tube R by diluting ~1.5 pl
['4C]AChC]1 with ~32 pl Preincubation Medium. Mix well with vortex. Place

on ice.

Mix up the Homogenate Dilution in the above labeled tube H. Vortex the
homogenate tube very well before pipetting. Use a ~3.3 pl pipet with a
fairly large constriction and tip, or the homogenate will clog up the
pipet. Dilute with ~32 pl 1% Buffered Bovine Serum Albumin. Vortex until
well mixed. Place on ice. Each homogenate tube can be thawed three
times, so be sure to label the tube with the thaw number. After the third

thaw dispose of the tube.

Pipet ~1 pl of the homogenate dilution into each of three plastic micro
tubes labeled H1, H2, H3. The homogenate dilutiom should be pipetted into
the bottom of the tubes and be in one droplet. Place the tubes immediately
on ice. The homogenate dilution should be vortexed between each pipet

delivery.
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16.

17.

18.

19.

20.

23,

22.

23.

Label three plastic micro tubes for blanks (Bl, B2, B3) and three for the
recoveries (R1, R2, R3).

If samples are in desiccator, carefully remove them once the vacuum has
been released. To remove desiccator lid, carefully slide lid off bowl.

If 1id will not slide, place a razor blade between the lid and bowl and
tap with the gray plastic cap until the seal breaks.

Check all tubes under the microscope at 6X to make sure that samples are
still at bottom of tubes.

Place tbhe tubes in a rack in the following order: 3 Blanks, Tissue
Samples, 3 Homogenates (leave these 3 on ice for now, skip 3 spaces in
rack), 3 Recoveries.

Check water bath to make sure temperature is at 37.5°C.
Set clock for 30 seconds before the zero.

Stir the incubation and recovery media again and place on ice in a small
plastic beaker.

Start the clock and at ~15 seconds before zero, pipet into the first blank
tube ~5 pl of incubation medium. As the clock hits zero, place the tube

in the rack in the water bath. Then every 15 seconds add ~5 pl of incubation
medium to each tube consecutively (blanks, samples, homogenates), and

place in water bath. The time can be longer or shorter than 15 seconds,
depending on what you feel comfortable with, as long as you are consistent

throughout the assay.

When pipetting into the tubes with the tissue samples be sure that there

are no air bubbles at the bottom of tube, as this can prevent the incubation
medium from reaching the sample. If there is a bubble, tap the bottom of
the tube with your finger until the bubble rises.

When the incubation medium is added to the homogenate tubes, they need to
be stirred with the buzzer.

For the recovery tubes pipet ~5 pl of recovery medium into each tube at
the same time interval as above. The same pipet may be used as for the
incubation medium, but it must be washed in between. Wash as quickly as
possible, although the timing is not as critical for the recovery medium.

The tubes must now incubate in the water bath until the clock reaches
30 minutes.

During this time, fill another rack with as many tubes as used before and
label in the same order.

Using the Eppendorf Repeater with the radioactive label, pipet 100 pl
Tetraphenyl Boron (TPB) in 10mM NaPO4 Buffer (in refrigerator) into each
tube. If there is a gap in the fluid, vortex tube to get rid of it.
Cover and place the rack of tubes either on ice or in the refrigerator.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

1f you have time you cau also put all previously used chemicals back into
the freezer. Discard the tube of Preincubation Medium and the homogenate
dilution tube. Discard the Incubation Medium and Recovery Medium dilution

tubes in waste radiation jug.

Get lSmslml Tetraphenyl Boron (TPB) in 3 Heptanone from freezer part of
refrigerator and place on ice in large plastic beaker.

At approximately 15 seconds before the clock reaches 30 minutes, remove

the first blank tube from the water bath and add ~40-42 p1 lSmB/ml TPB in

3 Heptanone. Stir tube with buzzer and place in rack on ice as the clock
hits the 30 minute mark. Repeat this procedure with each tube consecutively
and at the same time interval as was used to add the incubation medium.

After the TPB Heptanone has been added to all tubes, take rack to micro-
centrifuge. When placing tubes in centrifuge racks there must be an equal
number of tubes on opposite sides of the roter. Be sure the centrifuge
racks are pushed down all the way. Centrifuge the tubes for 5 minutes.

While tubes are centrifuging, take the same number of plastic scintillation
vials as tubes used, and put 10 mls. Scintiverse/Scintilene Cocktail into
each. To flush out the tubing on the automatic dispenser, always discard
the first delivery. Kimble glass vials are also needed at the end of the
assay, one for each blank and one for each recovery. These are filled

with 10 mls. Scientiverse only.

When centrifuge stops, immediately return tubes to rack on ice. Do not
allow the tubes to sit in the centrifuge as the heat may cause chemical

changes to occur.

Place wash tubes containing TPB in 10mM NaPO4 Buffer on ice (if taken from
~efrigerator). From each incubation tube withdraw ~35-37 ul of top
Heptanone layer and pipet into corresponding wash tube. Mix each tube
well with buzzer and place on ice. Between each withdrawal blow pipet out

onto a Micro Wipe to reduce any carry over.

Centrifuge wash tubes for 5 min. following the previous centrifuge direc-
tions.

From each wash tube withdraw ~29-31 pl top Heptanone layer and pipet into
the corresponding scintillation vials. To pipet into vials, place pipet
on side of vial above fluid level. Do not immerse pipet, and blow out
onto Micro Wipe between pipettings to reduce any carry over. Set cap on

each vial after pipetting into it.

Place three of the glass vials in the plastic vial holder. Cut off the
bottom part (safely above fluid level) of both the incubation and wash
recovery tubes and allow tip to fall into appropriate glass vial. Cap
tightly and shake well until all fluid is out of tube tips. Discard the
tops of the tubes into a waste radiation jug.
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34. Repeat the above procedure for the blank tubes, excep: cut off the tip of
the incubation tube only. Leave the remaining tubes in the rack (not on
ice), and discard into waste radiation jug only after the assay has been

counted once and appears normal.

35. Tightly screw caps on vials and label each cap by blank, sample number,
homogenate or recovery. On the first vial put your initials, book and

page number, and date.
36. Shake the box containing the vials from side to side to mix well.

37. Place vials in the scintillation counter with appropriate tower in front
of first vial. Most assays will be counted at 20 min. for each vial for 3
runs. In the LS-8100, the tower for 20 minute counts is 3. For the
LS-7500, it is tower 9. To start counting the assay, push the two RESET
buttons simultaneously and then push AUTO COUNT.

38. Wash all pipets used in assay.
39. Do wipe test of work area.

40. After you have cleaned up your station and you are completely finisned
working with all radioactive materials, wash hands thoroughly.

§/5165/29/62067 //0053(/



US NUCLEAR REGULATORY COMMISSION [
MATERIALS DATA INPUT —~ INDUSTRIAL, MEDICAL, SOURCE/SPECIAL NUCLEAR

Vi

INFORMATION

A TYPE OF ACTION AND IDENTIF TION S
. AMENDMENT TO AMENDMENT DOCKET NUMBES MAIL CONTROL CHANGE
NEW LICENSE RENEW LICENSE 1O TERMINATE voio NUMBE R NAME Aooatss#
1'X" box)
NEW LICENSE AND CLERICAL CHANGE
NEW LICENSE F XX | OTHER AMENOMENT NO AMENOMENT 4 030-14781 460534
B. INDICATIVE INFORMATION
NAME (Last, ¥ st Midaie) NAME (Last Fist. Migaie)
R
INDIVIDUAL | NAML (Last Fuse Middie) \ \ NAME (Last. Firs:, Middle)
LICENSEES
NAME (L ast. Frest, Mradie) \/ NAME [Last. Fust. Middie)
!5 &f——"
ORGANI ORGANIZATION NAME (Riphaberc Sequence)
210N loral Roberts University \ L& Q
DEPARTMENT OR BUREAU
LICENSEES
BUILCING, STREET Ciry lsuu 2iP CODE
Aogness
v 7777 S. Lewis Ave, Tulsa OK 74171
— US GOVERNMENT AGENCY ‘::J:‘t;;:lls' INSTITUTION CODE PENDING PROG CODE ACTUAL FROG COI
OF INDIVIDUAL LICENSEE
6 ARFLICANT 33 ORGANIZATIONAL LICENSEE 02/13/85 18282
SECONDARY PROGRAM CODES (4s required) 5
=) &3 =3 =5 I
L oA/ 2 .
il e ————
LICENSE NUMBER OATE LICENSE § C
COMPLE TED
Z 35-18282-01

MEDICAL CATEGORY

|

[ FOR HUMAN USE ONLY

|

FOR HUMAN AND
NONHUMAN USE

[ [REsE

POSSESSION OF THE MATERIAL |8 AUVNOHIIID N O“! OF THE FOLLOWING AREAS

AND/OR SRES AW STR VAV . ,.____.‘.‘%_1:,__”'“"'5 . ALL NON-AGREEMENT STATES
IN THE AL ALABAMA 1 “ WA GEOBGIA MO MARYLAN N NEW JERSEY §7 SOUTH CAROLINA WY WYOMING
STATE(S) i e + = - b ——— -
TERRI AK  ALASKA MI HAWAD Ma Mn\&At s . # NM NEW MEXICO 80 SOUTH DAKOTA
. Wasintei- sl SIRRCE IR IDM eI sttt otgtet ks S i .
TORY(ES) AZ ARIZONA #_ T o oam [ MicHIGAN NY  NEW YOHK TN TENNESSEE AS AMERICAN SOMOA
COUNTRY )| ] S (] e B Rodlals, o g
CHECKED Afl . ARWANSAS L UL INGIS L Lo v*ﬂs-'-a NC NORTHCAROUINA TX TEXAS CZ  CANAL ZONE
Aerpnl =T caoroman || woana | T;’J(gw SO NOWTH DAKOTA| | uT_uTAM GU GuAM
S h— — i e ae——— - PR Fesner-ity . __lr__ 1+_._
O COLORADG 1A HOWA MO MISSaURT OM - OHIO VT  VERMONT PR PUERTO RICO
- l‘Y—.i‘»:‘;;:j.;lul x5 -A':s:;v 3 T \.‘l').\'ANA— ® K LAMOMA VA  VIRGINIA Vi VIRGIN ISLANDS
IE DELAWANE £y KENTUCKY NE \»smnsr.\ I ORELON WA WASHINGTON
UC WASHINGTON OC LA LOUISIANA NV NEVADA PA  PENNSYLVANIA WY WEST VIRGINIA CON - CANADA
! 'L FLORIDA *F i ME MaINE Hp—ﬂ—;::wwosmm B - RMODE 1ISLAND Wi WISCONSIN
D POSSESSION LIMITS OF SOURCE AND SPECIAL NUCLEAR MATERIALS AND TRITIUM
SOURCE MATERTAL CETLING O GRAMS SNM CEILING G GRAMS IFFOR POWER REACTOR
4
06 OGRAMS (%" e
U T O T | s Wb i L1 1} 1l el . in e a4 | (v
MATERIAL AMOUNT UNIT JOONFYG ENBIOM *MATERIAL AMOUNT UNIT JOONFIG ENRICH
ek O e
- b PN [ S W S "3 Li.e I S0 S T T O W | " 1 1 e
G|s] G|s
M3~ U23e .k b 1 o L.k b TG ISR 9 o -
G1s G 1S
ooy L L} 2 L L ) e L ) ""J ) ) L AL L b L -t | l L 1 e
6ls| G Is|
e oo R S Y (A0 U SR L TR0 OO ) s . b bl bl vy | | | e
Gls] Gls
el LA L Ll b e Ll L 0 L . S T T T | 3 L1 e
Gls Gls]
T N T A m'«} L1 e | s 11 e
Gls G ls
Ll bt 0 1§ e L 1 | Jxbn~g ]| | e 111Li|1;41 by 1 | | e
CURIES RIS CODES
M3 Tertum - MILLICURIES | Mué
MICROCURIES I
LA 1 L1 1e 1 1 et remtyars | R L. e ol
Tt oW gt conesy & SEALED UNS UNSEALED
NRC ¢ om 782
nen

1-FILE COPY



