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UNI TED STATES OF AMERI CA

NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COWMM TTEE ON MEDI CAL
USES OF | SOTOPES ( ACMUI)
+ + + + +
THURSDAY,
OCTOBER 19, 1995
+ + + + o+
ROCKVI LLE, MARYLAND
+ + + + +
The Advisory Commttee nmet at the Nucl ear Regul atory
Comm ssion, Two White Flint North, Room T2B3, 11545 Rockville
Pi ke, at 9:15 a.m, Barry Siegel, Chairman, presiding.
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P-RROCEEDI-NGS
(9:23 a.m)

CHAl RMAN SI EGEL: Okay. We are back on the
record this norning. We will resune with the agenda. W are
going -- based on some discussion early this nmorning -- going
to take sone tine in the agenda this norning to visit this
regul atory guide relating to the patient rel ease rule.

| learned a very inportant |esson again | ast
ni ght, which is we should never discuss rule | anguage w t hout
the regul atory guide in hand, because we actually nmay have
suggested sonme things yesterday that need sonme correction
based on what is in the guide.

So we will fit that in after we do the STEP
devi ce discussion that Sally is going to | ead now. Then we
have got admi nistrative issues thereafter, and that is what we
have this norning.

So Sally, you are on.

MS. MERCHANT: Good norning everyone. | am going
to talk to you this norning, nore or less a status report of
how we are handling the transm ssion source hol ding device
that is used in SPECT inmaging.

For those of you who are not famliar with the
device, it is a source container with a shutter shield that is
affixed to the rotating gantry of a triple headed

scintillation canera patient inmaging system
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It contains either a Technetium 99m source or
Cobal t-57 or Gadolinium 153 source. It can have various
activities, and the device is used during inmage acquisition to
i nprove resol ution

CHAI RVAN SI EGEL: Actually, just to correct you,
it is used to allow for attenuation correction, and probably
does not inprove resolution, probably degrades resolution in
the final analysis.

MS. MERCHANT: They don't let nme criticize.

CHAI RMAN SI EGEL: That is fine.

MS. MERCHANT: We did a radiation safety anal ysis
to denonstrate that this device inposes mniml risk to public
health and safety.

The issues are related to 10 CFR 35.49 and 35. 57,
whi ch says that nedical use |icensees may use nedi cal use only
seal ed sources or devices that have been manufactured and
distributed in accordance with a license issued pursuant to 10
CFR part 30 and 10 CFR 32.74 or an equival ent agreenent state
i cense.

10 CFR 32.74 specifically identifies types of
sources and devi ces manufactured and distributed under this
part, i.e. calibration and reference sources, and uses |isted
in 35.400 and 35.500.

VWhere the problemcones in is that transm ssion

devi ces are not considered to be calibration or reference
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sources and are not listed in 35.400 or 500.

Manuf acturers and distributors of such devices
may not necessarily be licensed by the NRC or an agreenent
state to manufacture and distribute such devices for nedical
use.

CHAI RMAN SIEGEL: Can | ask a question? How do
you treat, if you do, sources that licensee creates for their
own use.

Il will start with the sinplest possible exanple.
A syringe containing Technetium99mthat is used to do a
uni form flood of a gamma canera in the norning.

MS. MERCHANT: That is a calibration source.

Isn't it, Larry?

CHAl RMAN SI EGEL: You don't list that in a
i cense.

MR. CAMPER:. No. We don't. That is a very
i nteresting point, nunber one.

CHAI RMAN SI EGEL: That is just a sinple starting
poi nt .

MR. CAMPER: | know. We have, in fact, we
di scussed this very thing, the idea of Technetium flood fields
whi ch have been around forever, of course.

We currently construe that to be under 35.50,
possessi on of calibration and check of dose calibrators.

VEMBER NELP: Fl ood field sources?
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MR. CAMPER: Well Technetium see, you nmay use

sources --

CHAI RVMAN SI EGEL: They are not going to be listed
on your |icense.

MR. CAMPER: No. They are not. No. In the past
when this issue come up that has been viewed as being a nornm
aspect of the use of Technetium

CHAI RMAN SI EGEL: Because the next step up is an
i ndi vi dual has their machine shop construct a lucite phantom
of one sort or another for various inmagi ng neasurenents.

One m ght be so upset about the cost of
comrerci al Jaczack phantons that they will try to build their
own, in their own nmachi ne shop.

MR. CAMPER: Right. These devices are using silt

sour ces.
CHAI RMAN SIEGEL: Not the refillable Techneti unf
MS. MERCHANT: No. That is unseal ed.
MR. CAMPER: But the others are, but the others
are.

CHAI RMAN SI EGEL: All right. GCkay.

MS. MERCHANT: Barry, it is one of those things
that sometimes it is better not to ask the question.

MR. CAMPER: No. | think that is an interesting
point. That is on the mark. W have construed and believe

that the Technetium flood fields are part of the nornal
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custonmer use of Technetium

We believe that it falls under 35.50, but | nust
say, having said that, if you really went to try to | ook and
link a direct regulatory basis to use of that, | think you
woul d get into an interesting area.

CHAI RMAN SI EGEL: The answer | was hopi ng you
were going to give, and even though we m ght not be able to
find a direct regulatory basis, could we accept that it is
based on common sense?

MR. CAMPER: O course. That is why we don't --
that is why we have left it alone.

MS. MERCHANT: We try.

CHAI RMAN SI EGEL: Thank you. Ckay.

MS. MERCHANT: Okay. The issues for |icensing
with these devices is that to be authorized for the nedical
use of these devices, specific licenses of limted scope nust
seek and be granted an exenption fromthe requirenents of 10
CFR 35.49 in order to possess and use one of these.

Specific licenses of broad scope however, if
approved for any by-product material with atom ¢ nunber 3
through 83 in any form and that is the key: in any form
then no exenption is required.

MR. CAMPER: It does raise an interesting
question, by the way, not one that we are pursuing. The idea

that the -- we believe that the "any form' authorization for
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t he broad scope |icense covers the capacity, the ability, to
possess this. Okay? But it does raise sort of an interesting
academ ¢ question, and that is, in those cases where -- and
this is very sinple because it is a device fixed onto a
canera, but let's take, for exanple, a sealed source that

m ght be used in human use by a broad scope |icensee, and that
source has not undergone a safety review analysis such that we
woul d do in the course of approving that source and issuing a
cert sheet.

It does raise an interesting question though, and
that is what process of review, and in what fashion is that
revi ew docunented by a broad scope licensee in using that
sour ce.

MEMBER NELP: Common sense.

MR. CAMPER: Well, that is all fine and good, but
l et me give you the worst case scenario. What happens if a
source that has been manufactured and used by a broad scope
i censee ends up in a patient and it breaks off, and then you
have a situation where there may or may not be docunentation
that an in-depth safety anal ysis was conducted of that source.

Common sense will not suffice to answer the fall
out that will occur fromthat.

MEMBER NELP: No. You ask how broad license
users will verify that their sources are safe.

MR. CAMPER: But where is the docunented safety
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analysis is ny question, and the answer is that | amnot sure

that there is one.

MEMBER NELP: | don't know.
MR. CAMPER. O that it varies. | think that
they vary substantially. | amjust saying it raised an

i nteresting question.

CHAI RMAN SIEGEL: It sounds |ike you are
addr essi ng brachyt herapy sources.

MR. CAMPER: Oh, | am

CHAI RMAN SI EGEL: Not sources used for imaging
cal i bration.

MR. CAMPER: O course. OF course.

CHAI RMAN SI EGEL:  Okay.

MS. MERCHANT: For those specific licenses of
limted scope, the license condition that will be added to
their license to use this source will read, "Notw thstandi ng
the provisions of 10 CFR 35.49(a), suppliers for seal ed
sources or devices for nmedical use, the licensee is authorized
to receive and use the [whatever the device is], and sources
di stri buted by [whoever the individual is], in accordance with
your letter dated [whatever that date is]."

Li censees were notified of the need for an
exenption to possess and use the source in a June "'95/July '95
i ssue of the NMSS Licensee Newsletter, and an information

noti ce expanding on that is expected to be out in January,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

318

1996, and rule making is ultimtely needed to resolve this
i ssue and will be addressed al ong with many other things,
during the mpjor revision of 10 CFR part 35.

Does anyone have any questions about any use?

MR. CAMPER: A comment, not a question, for the
benefit of the commttee. What we are trying to share with
you here is really just to make you aware that this STEP
devi ce has energed, and we have found a way to allow limted
specific licensees to use these devices.

It has required a condition being added to their
license that allows themto use it because currently, as a
result of the requirements in 35.49 and the fact that those
types of sources are not specifically listed in part 35, but
obviously the |licensees need to be able to use this.

It is a safe device, and we want you to be aware
of the fact that we have found a nechanismto allow themto
possess the devices.

CHAI RMVAN SI EGEL.: Dan.

MEMBER BERMAN: Just a couple of comments. W
have had the opportunity to use both of these devices, and in

the early evaluation they both appear to be working quite

well, with nodifications com ng
So on the basis of what | have seen, | think it
is going to be sonething that will be comon. So that there

wi |l probably be, in the country, thousands of these over the
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next couple of years.

Just a sinple correction is that the ADAC device
I's on a double detector. The Picker device is on a triple
det ect or.

MS. MERCHANT: All right. Additionally, | spoke
to a Picker serviceman and he nentioned the possibility of
usi ng nore than one source, but | have since been told that
that is not true.

So building on what you are saying, | think al
of the information is not in yet as to what the configuration
fromdifferent camera conpanies is going to be.

| know that the others who don't have it, some of
them are working on it. So | think we will see a |ot of
appl i cations.

MEMBER BERMAN: And then just a question is that
fromtine to tinme these -- in addition to the seal ed source

potential use, one can | oad a Technetium source.

s there any special |icense or requirenment for
t hat ?

MR. CAMPER: No. This gets back to the --

MS. MERCHANT: For the Technetium source at 75
mllicuries as a -- | amsorry. | msunderstood because |

t hought that the exenption would be required.
Should we clarify that?

CHAI RMAN SI EGEL: That is the part of the point
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that | was driving at. It is very simlar that if I have a
uni form phantom of sonme source that | refill with Technetium
| mght easily occasionally put 75 mllicuries init for a

hi gh count rate of flood with collimtor on the SPECT system

MS. MERCHANT: Yes. Well this one will, it being
a transm ssion source, it is going to go through the patient.

So the patient is being -- there is a patient
i nvol ved, and | guess ny question is to clarify here for you.

MR. CAMPER: Ckay. Dan, getting to your
question. If we ook at 35.57, Technetium conceivably coul d
require an exenption for the follow ng reason: 35.57, which
Is the part that tal ks about authorization for calibration and
reference sources, it talks about the fact that anyone can
use, may possess, use, and so forth and so on, the follow ng
by- product material for check, calibration, or reference use.

This is neither one of those things, necessarily
and also there is a limtation of Technetium99m in i ndi vidual
anmounts not to exceed 50 mllicuries.

So the | oading of this device is in excess of 50
mllicuries, and therefore we would be using the sanme
exenption scenario to cover that contingency.

So if you are going to exceed the 50 mllicurie
limt, and you could, then it would require a condition
simlar to what Sally is describing.

MEMBER BERMAN: So it m ght be worthwhile in the
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newsl etter to let the user applicants know that if they are

pl anning to | oad Technetium sources, then they should include

t hat .
MR. CAMPER:  Yes.
CHAI RVAN SI EGEL: Dan, in your experience have
you used a refillable Technetium source?
MEMBER BERMAN: No. No.
CHAI RMAN SI EGEL: Because | guess nmy concern
woul d be: one, would the source be uniformif it was refilled

fromday to day, and two, if the capacity for little bits of

| eaki ng, al though not disastrous froma radiation safety point
of view, kind of nmessy fromthe point of view of the rest of
the day's imging work, is that something that you have
troubl ed about.

MEMBER BERMAN: We haven't used it, but it has
been -- when the device was installed it was noted that it
woul d be possible to do that.

CHAI RMAN SI EGEL: Ckay.

MEMBER WAGNER: Now t he exenption is only
required for a specific license? Not a broad scope |license?

MR. CAMPER:. Broad scopes are okay.

MEMBER BERMAN: One other comment | would nmake is
t hat we have had a single technol ogi st working with the system
every day for three nonths, and in watching her film badge

reports there was zero change in her film badge readings with
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this device, reflecting the comment that was nmade about
m ni mal radiation exposure.

MR. CAMPER: Yes. W agree with you, and as |
said a nonent ago, the whole purpose of this entire exercise
was to find a way to allow limted specific |licensees to be

able to possess it, and on one hand, one of the manufacturers

MS. MERCHANT: Do we have to nane then?

MR. CAMPER: One of the manufacturers has just
recently gotten an approval by the state of California for the
device, and so they have a different situation now.

There is one who has not still, and the |icensees
woul d have to be granted an amendnment to do that, but the idea
IS we recognize that they are safe and we wanted to create a
mechani sm whereby the limted specifics are -- the broads are
not a problem but the limted specifics were.

MS. MERCHANT: It is inportant that the |icensees
be in conpliance and that their licenses reflect what they are
doi ng, what they are allowed to do.

CHAl RMAN SI EGEL: Have you had any experience
with these, Buzz?

MEMBER NELP:  No.

CHAI RMAN SI EGEL: All right.

MEMBER SWANSON: | have one concern here in

readi ng through here. Under inspection guidance it appears
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that the licensees could face a severity level IV violation if
t hey use one of these devices that has not undergone the
requi red safety review.

| hate to see the end user being punished, and I
wonder why nore pressure or the violations aren't put on the
manuf act urers who haven't gotten approval for this.

MS. MERCHANT: Actually, | prepared a slide for
i nspection. The guidance we have provided to the inspectors
are that: Licensee's found to be using an NRC or agreenent
state approved device that is w thout authorization, but have
not gotten the exenption, it would be a mnor violation and no
enforcement action would be initiated.

However, if the licensee is found to be using a
transm ssi on device that has not undergone the required
radi ati on safety review by either the NRC or an agreenent
state, then there could be -- not definitely would be -- but
could be a severity level IV violation, if it is not
appropri ately exenpted.

MR. CAMPER: The idea, Dennis, is that you are
using a device that has not undergone a safety review

MEMBER SWANSON: Yes, but | think that the
problemthen lies with the manufacturer of that device that
distributes it in violation of the regul ations.

MR. CAMPER: What if the licensee is aware of

t hat ?
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MEMBER SWANSON: | don't know. |s the |icensee

aware of that?

MR. COVMBS: | amjust saying, what if they are.
MEMBER SWANSON: | think many of them probably
aren't. | think that is the problem Okay.

MR. CAMPER: But it says "could be."

CHAI RMAN SI EGEL:  Anot her si debar.

MR. CAMPER: And each case should be | ooked at in
the facts and circunstances for that particular scenario, but

I f you have a situation where the |icensee is aware that the

device is not, and is still using it, then the legitimte
question to ask is, "lIs a severity level IV violation in
or der ?"

The second problem we have is that the
manuf acturers are not necessarily our |icensees, and the only
conduit of going after themif these devices are being used
w t hout a safety review, is in fact through the |icensee.

CHAI RMAN SIEGEL: Is this a place where your
menmor andum of understanding with the FDA should cone into play
because these devices are being shipped in interstate comrerce
as devices, and therefore the FDA should have due diligence to
make sure that the appropriate radiation safety revi ew was
conducted by the NRC or appropriate agreenent state.

MR. CAMPER: Possibly. W can take a | ook at

t hat .
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CHAI RMAN SIEGEL: | normally wouldn't exercise

that MOU, but this seens |ike a place where you m ght want to
do that rather than beating up |licensees.

MR. CAMPER: Yes, nor would | junp to the
concl usion, Dennis, that a severity level IV violation is
going to occur. It says that it coul d.

It would depend upon the circunstances and the
awar eness of the licensee and a host of other factors like
t hat .

| frankly think, though, in the final analysis
this is really not going to be a problemat all.

MR. KANG Barry? Hi, | am Andrew Kang, nucl ear
medi ci ne medi cal officer. | have the device in violation of
FDA.

VWhen originally we approved this device, the STEP
device, and currently there are a few other devices approved,
the manufacturer did not claimthey were supplied with the
radi o pharmaceuti cal s.

The radi o pharnmaceuticals, the original plan was
t he devices are separately approved and the pharnmaceutica
will be supplied by the suppliers.

So they were not responsible for the supplying
the radi ati on source. That was our understandi ng FDA-w se,
but this issue is, | believe, a separate issue, and it is --

as far as we are concerned the licensing issue should be
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bet ween the NRC and the user of the device, and manufacturers
may or may not have licenses for the user of this particular
brand of pharmaceuti cal s.

CHAI RMAN SI EGEL: Thank you.

MS. MERCHANT: Thank you.

CHAI RMAN SIEGEL: So it sounds like we have got a
little bit of a Iinbo situation here.

MS. MERCHANT: | think the inportant thing is to
try to let our |licensees know what our expectation is, because
we are not anxious to have any kind of unpl easantness over
this.

We feel like we are up front on this, and we are
early, fairly early, and we can |l et everybody know.

There haven't been any citations, and hopefully
there won't be any.

CHAI RMAN SI EGEL: Licensees just need to know
when they make their budget requests to their hospitals for
the device, they need to add in $500.00 for the |icense
amendnent as part of the cost.

MR. CAMPER: | woul d expect that information
notice would be in the very near future, | would think.

CHAI RMAN SI EGEL: All right. Good. Thank you.
Al right.

We are going to diverge briefly fromthe agenda

as published and -- Stewart, are you going to handle this? --
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and we are going to tal k about the regulatory guide that we

recei ved | ast night.

| hope many of you have had an opportunity to

peruse it. | read it

| ast nig

ht and -- oh, and Cheryl is

there too. So which one of you wants to --

MS. TROTTI ER:

CHAI RMAN SI EGEL:

G eat . VWhen | read this | ast

St ewart .

Stewart is going to do it?

night, Stewart, it becane clear

to me that we had recomended sone changes in the rule

| anguage to you yesterday.

MR. SCHNI EDER

CHAI RMAN SI EGEL:

Yes.

That now doesn't make sense,

having read the regul atory gui de.

MR. SCHNI EDER

CHAI RMAN SI EGEL: |

That's true.

n addition, there are sone

I nconsi stencies in the reg guide with the |Ianguage in the rule

that | thought we needed to point out to you.

MR. SCHNI EDER

CHAI RMAN SI EGEL:

MR. SCHNI EDER

CHAI RMAN SI EGEL:

-- using the reg guide as our

Wth the current rule | anguage?

Current rule.
Ckay.

So let ne wal k you through this

basis for discussion, |let ne

wal k you through the concerns that | had, and then anybody

el se can add to it in any sequence that seens reasonabl e.

The first

probl em |

had was yesterday you w ||
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recall we recommended that 35.75(c) be nodified to delete
phrase one, which is cal culated using an activity other than
the activity adm ni stered.

MR. SCHNI EDER: Okay. | | ooked back at this. Do
you want to know why it was there?

CHAI RMAN SIEGEL: | do. | amgoing to tell you
why it was there, but it is still the wong | anguage.

MR. SCHNI EDER: Okay. Probably so, but it was
t here because we need to know the time fromthe adm nistration
to the tinme of release as part of the record.

CHAI RMAN SI EGEL: That is part of it, although
there actually could be nore than one issue.

As | read on page 5 of the regulatory guide,
where you talk about release criteria, initem1.1,

"activities for release of patient,” you talk about, "If the
activity adm ni stered exceeds the activity in colum 1 of
table 1, the licensee may hold the patient until the activity
in the patient's body is less than" -- it should be "than
that" -- "in colum 1 of table 1, and then authorize rel ease."

In this case a record is required by 35.75(c)
because the release is based on an activity other than the
activity adm ni stered.

Exactly correct, but what | would submt is that

t he | anguage Denni s suggested yesterday is the correct

| anguage, and it should be, "if the total effective dose
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equi valent is calculated using the retained activity rather
than the activity adm nistered.”

That is nmuch clearer, and then it really nmeans

what we are tal king about. Does that sound reasonable to you
al1?

MS. TROTTIER: | agree. We will neake that
change.

CHAI RMAN SI EGEL: Okay. So that is problem
nunber one.

Problemtwo is a nore interesting conundrum |
think. Iltemtwo under 35.75(c) is, "Using an occupancy factor
ot her than 0.25 at one neter," and although that sounds
straight forward, the problemis for an isotope with a half
life of less than 24 hours, table 1 authorizes a release based
on an occupancy factor of 1.0.

MR. SCHNI EDER: Correct.

CHAI RMAN SI EGEL: And the problemis that means
that a record would be required any tinme soneone is rel eased
in accordance with table 1, if the isotope had a half |ife of
| ess than 24 hours, and | know you didn't nean that.

MR. SCHNI EDER: That's true.

CHAI RMAN SIEGEL: So let's figure out a way to
make that | anguage be real. Dennis suggested the possibility
that it could be using an occupancy factor |ess than 0.25 at

one neter, and | think that captures it.
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MS. TROTTIER: Because if it was greater it would

be nore conservati ve.

CHAI RVAN SI EGEL: Yes. It would be nore
conservati ve.

MR. SCHNI EDER: Ri ght .

CHAI RMAN SI EGEL: That would be one way to fix it
quickly. 1 amtrying to think of any holes that that |eaves
open for the 24 hours, and | can think of sone real practical
appl i cations.

| think copper-64 potentially was going to becone
qui te inportant for nonoclonal antibody therapy and peptide
therapy and there is a 12.8 hour half life isotope that is
potentially, people are going to be getting sent hone with
maybe nore than 200 mllicuries on board.

MR. SCHNI EDER:  Ckay.

CHAI RMAN SI EGEL: Comment on that, Lou?

MEMBER WAGNER: Barry, on your first coment, it
seens to ne that the record woul d be required by 35.75(c)
anyway because it is based upon a biological half life.

CHAI RMAN SIEGEL: It mght not be. | wll give
you the exanmple. | give soneone 250 mllicuries of copper-64
in a nonocl onal antibody formwhere there is no excretion
what soever. | nean, the urinary excretion is a fraction of a
percent, and | wait six hours while | have the patient in a

hol di ng room
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| amdoing it on the basis of the decay down to a

assum ng 100 percent retention,

than the adm nistered activity.

It is the retained activity.

MEMBER WAGNER:

CHAI RMAN SI EGEL:

MEMBER WAGNER:

Ckay.

Yes. I

CHAI RMAN SI EGEL:  Okay.

Do you buy that?

buy that.

Any ot her comrent on

do you have any further thoughts on that iten? I

don't think we are in trouble on this if you guys can nake

t hat change.

MEMBER NELP

CHAI RMAN SI EGEL:

No. | don't have anything to add.

problem this is now mnor. Those

The next place | got into a

were the two major things,

did anybody el se find anything major that troubled thenf

Okay. On table 1 I

still have non-by-product

just had sone comments. You

radi onuclides in the table,

i ncludi ng sone that would be very tough to nake in a reactor,

if you chose to, and | thought

in a previous life we had

recommended to you that a footnote to the table saying that

this information is provided for

i nformation even though it

may not

under the atom c energy act, and I

f oot note in.

MR. SCHNI EDER

Ckay.

gui dance and |icensee's

be subject to regul ation

t hi nk you ought to put that
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MR. SCHNIEDER: It is nentioned in other pieces

of the docunent, but it should be here too.

CHAI RMAN SI EGEL: In the statenents of
consi derati on.

MR. SCHNI EDER:  Yes.

CHAlI RMAN SI EGEL: But | think the aver

age user

wll read the regulatory gui de and does not read the

statenments of consideration.

Copper-67 is mssing fromthe list, and | think

woul d probably encourage you to add it. | think there is

al ready use of copper-67 for therapy.
| didn't, off hand, see any other isot
were mssing fromtable 1, aside from copper-67.

qui ck scan of that |ist.

opes t hat

Anybody? A

MEMBER WAGNER: May | make a comment on table 1,

t hough?

CHAI RMAN SI EGEL: | have anot her coment, but go

ahead.

MEMBER WAGNER: | think it would just

be hel pf ul

to users on colum 1 and colum 2 if you put a parenthetical

phrase on colum 1 and 2 that said something |ike,

"See col um

3 to determne if instructions are required," because usually

when we are | ooking at tables, once we find out that we can

gi ve an exenption or we can just send the patient

honme, we
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in the table to peruse things, and I

think an instruction would be hel pful.

CHAI RMAN SI EGEL:

I thi

nk that is reasonabl e.

Why did you choose to round to one significant figure?

Because in a previous version of this table you may have

actually three significant figure accuracy, but at |east two

seened --

MR. SCHNI EDER

It was

a rough estinmate the | ast

time. The last table you saw, we went back and we

recal cul ated a | ot

one significant figure,

esti mat es?

CHAI RMAN SI EGEL:

MR. SCHNI EDER

CHAI RMAN SI EGEL:

one rather than two?

of the nunbers.

Okay,

It is |

Okay.

but why did you round to

whi ch woul d then make these rough

ust the way we did it.

Is there a rationale for

MEMBER NELP: In reference to the --

CHAI RMAN SI EGEL:

The values in colum 1, and

actually the values in the table are all rounded to one

signi ficant

rel ease value in columm 1 for

mllicuries.

tinme.

figure, so that,

MR. SCHNI EDER

CHAI RMAN SI EGEL:

just to give you an exanple, the

| -131 actually is 33

That is what it was the | ast

What

it was before based on the
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actual calculation, by rounding it drops down to 30. | am
sure there are sonme exanples where it was 47 and it rounded up
to 50, and we have got a little nore wiggle roomw th that
one, but with I-131 we | ost sone wiggle room and as it turns
out, that is 98 percent of the current application, and I
guess, why lose the wiggle roomif we don't have to?

M5. TROTTIER: We will | ook at that.

CHAI RMAN SI EGEL: Ckay.

MEMBER SWANSON: Can | back up a bit?

CHAl RMAN SI EGEL: O course, absolutely.

MEMBER SWANSON: Section 1.4, | think you need to
clarify. The new rule | anguage says that you have to give
gui dance and ration out if it is above 1 mllisievert and you
have to docunent that you -- 5 mllisieverts.

| think that needs to be specifically outlined in
t hat secti on.

CHAI RMAN SI EGEL: Throughout this |I am assum ng
that if you do nake the changes we recomended yesterday in
the rule | anguage, that you will make the conform ng changes
in the regul atory.

MS5. TROTTIER: That is correct.

CHAI RMAN SIEGEL: | assune that is a given, but
t hank you for rem nding them Dennis, just the sane.

OCkay. Anything else on that page? Lou.

MEMBER WAGNER: Well, on page 2 in the
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di scussi on, just a point.

CHAI RMAN SI EGEL: Which page are you on?

MEMBER WAGNER: Page 2, the discussion, the first
paragraph. It is worded, | think, a little awkwardly,
"activities were calculated.”

The activities were "determ ned" by using this
met hod. You cal cul ate the exposure | think, on the next page.
Yes. You say "calcul ate the exposure,” and then on the
previ ous page you said, "calculate the activities."”

It is just a matter of consistency in trying to
understand it, and | had sone trouble just trying to
understand that first sentence.

So | think it is badly worded and ought to be
rethought a little bit.

CHAI RMAN SI EGEL: What it really neans is the
activities at which patients could be rel eased.

MEMBER WAGNER: Ri ght.

CHAI RMAN SI EGEL: Have been cal cul ated using the
NCRP 37 net hodol ogy.

MEMBER WAGNER: Were detern ned using that
met hodol ogy.

MR. SCHNI EDER: That is fine.

CHAI RMAN SI EGEL: Page nine, 2.2, content of
instructions. "The instructions should include a contact and

phone nunber in case the patient has any questions."”
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That is a should statenent, and where does that
stand with respect to how you propose to inspect against that
st at ement ?

If you really think it is inportant, you need to
add it to 35.75. If you think it is optional you can suggest
it in the regulatory guide, but this to ne, seens |ike you are
requesting it or requiring it.

MS. TROTTIER: OF course, a regulatory guide can
only say "should” unless it references a rule.

CHAI RVAN SI EGEL: | understand, but what is your
i ntent?

MS. TROTTIER: And often, and Larry can speak to
this better than | can, is that often what is used then is
i censee commtnments to follow certain regul atory guides,
whet her this will be the approach in this matter, | don't
know, but that is about the only hook.

CHAI RMAN SIEGEL: So if I, as a licensee, choose
not to commt to this conponent, will you allow it in the
i cense?

MR. CAMPER: From an inspection standpoint, which
Is where this will play itself out, the intent has been, this
is what Cathy Haney pointed out yesterday, the intent has been
to see that the licensee is, in fact, providing instructions,
period, not the content of the instructions.

CHAI RMAN SI EGEL: | understand. So why did you
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put this in here? | agree that it is perfectly correct
medicine. It is conmmopn sense.

MR. CAMPER: You often find things contained in
gui dance docunents as recomrendati ons, shoulds, that you don't
necessarily cite as a regulatory requirenment or that you
i nspect agai nst.

CHAI RMAN SI EGEL: Yes. | guess the word "shoul d

MR. CAMPER: From a gui dance standpoint it is
wor t hwhi | e.

CHAI RMAN SI EGEL: | know what you all nean when
you say "should,"” but what | would prefer is that you
substitute the phrase, "it is recommended that."” Then | know
that it is a recommendation, not a shoul d.

| know that you don't think "should" carries
regul atory force, but | can tell you what should really neans
to the rest of the world.

You are not going to change it, and |I know that,
but | thought I would needle you a little bit anyway.

MR. CAMPER: So your suggestion is, "it is
recommended t hat ?"

CHAI RMAN SI EGEL: Yes. | think, but frankly, if
you really think it is sonmething you want done all of the
time, as part of your social responsibility to individual

patients, then add it to 35.75. Then you can really inspect
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t he i ncident.

MEMBER WAGNER: May | recommend that it becone a

bullet itemthere rather than just bury it in the paragraph.

MR. CAMPER: AlIl right. W can consider that.
Sur e.

MEMBER QUILLIN: While we are needling the NRC

CHAI RMAN SI EGEL: Go for it.

MEMBER QUILLIN: | will bring up one of ny
favorite topics, which is the issue of waste disposal which
occurs with these kinds of patients, and the fact that
al though it is not an NRC regul atory problem it becones
soneone el se's probl em

MR. CAMPER:. You are right, Bob, it's not.

MEMBER QUILLIN: Did you get ny point?

MR. CAMPER: Go ahead, sir.

MEMBER QUILLIN: If there could be sone
suggestion in here. | amtrying to put it gently, sone
suggestion that the instructions include advice on disposal,
think that woul d be hel pful.

CHAI RVAN SI EGEL: What shoul d that advice be?

MEMBER QUILLIN: | amleaving it up to the
experts at the NRC to --

CHAI RMAN SI EGEL: But now, if that is in the

regul atory guide, | have to figure out what | am going to put

in my instructions to the patient.
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Tell ne what to tell thent

MEMBER QUILLIN: [If you contam nate a plate, be
sure to flush it down the toilet.

MR. CAMPER: That's the only way you can get rid
of it.

CHAI RMAN SI EGEL: Because that is the only way
you can get rid of it.

MEMBER QUILLIN: It is a problemoprimarily with
t he di sposal of diapers and bandages and that sort of thing.

MR. CAMPER: | know the problem

CHAI RMAN SI EGEL: The real advice is that you
guys should turn down the sensitivity on your detectors.

MEMBER QUI LLIN: It is not our detectors. It is
the landfill detectors. W have no control over those. This
is private enterprise in action.

MR. CAMPER: Well, you know, Bob. | nmean, on the
one hand what you are saying is conceivably you could have a
par agraph somewhere that alerted |icensees to the fact that
al though patients are rel eased, consistent with the regul atory
requi rements and so forth, that this may pose problens in view
of landfills and so forth and so on.

MEMBER QUI LLIN: Then why don't you put that in?

MR. CAMPER: | understand that, but if we were to
consider putting sonething like that in, we would really have

to be very, very soft with the nessage because we don't want
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to in any way inply that that would then be sone additi onal
i nposition on the |icensee.

| don't know. We can ponder that.

MEMBER QUILLIN: | amjust talking about
instructions. That's all.

MR. CAMPER: | understand. | understand.

CHAI RMAN SI EGEL:  Ckay.

MEMBER QUI LLIN: The word, "consequence" appears
agai n on page 10.

CHAI RVAN SI EGEL: | am sorry. \here are you?

MEMBER QUI LLIN: Page 10, the word "consequences”
agai n appears there.

CHAI RMAN SI EGEL: Again, | am assunm ng that 2.3
will be changed to conformto what we suggested yesterday, but
| have anot her question about 2. 3.

MEMBER BROWN: Excuse ne. | have a question on
t he previous statenent.

CHAI RMAN SI EGEL: Pl ease.

MEMBER BROWN: In the instructions that one is
given, is it standard course to advi se about diapers and
bandages and stuff and tell the patients that they should be
careful with these?

CHAI RMAN SIEGEL: If | had a patient who was
i ncontinent that | was going to send hone, an elderly person

or if it was a child, then | would encourage the person caring
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for that patient to wear gloves, which frankly is prudent from
t he bi ol ogi cal hazards point of view far nore than it is from
the radi ation safety point of view, and to perhaps doubl e-bag
t hat garbage, but | wouldn't give them specific instructions
about holding it for decay because |I think that would be a
terrible instruction.

MEMBER BROWN: Right, but it is standard
operating procedure just for the people's safety at home and
exposi ng ot hers.

CHAI RVAN SI EGEL: | am not sure safety at hone is
really the -- is really a concern.

MEMBER BROWN:  Okay.

CHAI RMAN SIEGEL: | think, in general, people
don't leave dirty diapers sort of just lying around the house
for aesthetic reasons.

MR. CAMPER: See, the problemyou have, Judith,
even if one were --

MEMBER BROWN: But if you throw a band-aid or
sonet hing --

CHAI RMAN SIEGEL: A band aid is not a problem

MEMBER BROWN: But dirty diapers often go in the
dirty diaper container that nmay not get picked up in the
bat hroom until the end of the week.

| am just saying, does soneone |et them know that

their diapers are no |onger just regul ar diapers?
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CHAlI RMAN S| EGEL: | would recommend the use of

di sposabl e di apers rather than reusable diapers in this
setting.

MEMBER BROWN: | am sure you would. What | am
getting at is: Is it standard operating procedure, as part of
t hese instructions that people are being given when they go
home, to be advised of these things that may not be thought
of ?

Li ke throw ng bandages away in their trash in the
bat hroom whi ch may not get picked up but once a week.

Just, "By the way, this bandage is no |onger as
I nnocuous as your other bandages were."

CHAI RMAN SIEGEL: | can say, quite honestly, that
it is probably not standard operating procedure because
instruction of the patient has never been required as a matter
of regulatory force until this rule conmes into place.

MEMBER BROWN: Do you think it is inmportant that
peopl e be advised of this because otherw se, | nean, | never
t hought of that factor, but | can envision many occasions
where people could, just as a matter of course, be |eaving
substances around that you woul dn't want around the house.

MEMBER NELP: Well, if you are tal king about
things |i ke bandages, the amount of activity that ordinarily
woul d be there would be very, very snall.

MEMBER BROWN:  And di apers?
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MEMBER NELP: And woul d be bel ow any concern or

hazard. Di apers would be largely in incontinent adults, very
few children will have any therapy, and those people can put
their diapers in a diaper container and get rid of them

If they are really incontinent, we would probably
keep them around.

MEMBER BROWN: Okay. So you think the problem
takes care of itself?

MEMBER NELP: You would for the earliest period
of time when the urinary excretion is heaviest.

MEMBER BROMWN: So it is a non-issue in terns of
I nstructions, you think. You don't think it deserves nention
in this? Okay.

CHAI RMAN SI EGEL: Actually, let me w thdraw
sonething | said a nonment ago because 35.315 and 35.415
al ready require instructions for people who were initially
confined and then rel eased.

So | m sspoke, and that is in part one of the
reasons why the panphlets that were generated between the NRC
and the SNMin the first place was to address the need to neet
the requirenments of 35.315.

That was 15 years ago, but the -- where was |?
The point that Buzz was making was a correct one. |In the case
of a patient treated with 1-131 who is currently rel eased for

thyroid carcinoma, currently rel eased after being confined for



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

344

24 hours, the fraction with the biologic half |life of eight
hours is essentially all down the toilet in the hospital
before the patient goes hone.

Now in the new scenario, where it may in fact be
possi ble to rel ease people during the period of significant
urinary excretion, then the potential for diapers containing
tens of mllicuries is possible.

MEMBER NELP: That is an interesting question. |
am not so concerned about the health hazard to anyone. | am
nore concerned about soneone raising -- |like these diapers
going into a dunp site or sonething |like that, because it wll
be a nobre conmmon occurrence.

MR. CAMPER:  Yes.

MEMBER NELP: But not a very commopn occurrence.
It is very unusual to have an incontinent adult. So that
woul d be an unusual occurrence.

MEMBER QUI LLIN: One of the problens that you
have right now, which is outside of the NRC s jurisdiction is
that both sanitary districts or sewage districts are setting
criteria on what may be di sposed through the sewer, and in
sonme districts they do have regul ati ons which say that no
radi oactive materials nay be di sposed of through the sewer.

In the landfill business there are detectors at
the gates of landfills -- many landfills now are | arge

corporations -- which ook for gamma em tting radi onuclides,
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and our experience is, in the Denver area, about once a nonth
one of these goes off, and they have to unload a dunpster, a
big truck, and piece by piece until they find the offending
part, and then they separate it out and try to determ ne where
it came from and then they send it back if they can determ ne
that, and the ones that are the biggest problens right now,
because they can't send them back, are the ones that conme from
residential areas.

MEMBER BROWN: So | amfamliar with that just
because of the Indiana, Pennsylvania incident. However, you
are saying a diaper would trigger that?

MEMBER QUI LLI N:  Yes.

MR. CAMPER: Oh yes, and to pick up on your
earlier concern, and Barry and | were just having a sidebar.

If you |l ook on page 9, under content of instructions to
patients, you will find there is a bullet that says
precautions to reduce the spread of radioactive contam nation
and so forth.

Let's take that to the nth degree. Even if you
took that instruction, you said, "Look, you should wear
gl oves. You should put the diaper, for exanple, into a
pl astic bag.” The problemis, even if you do those things to
reduce contam nation to the patient, once that diaper makes
its way into the trash cycle and shows up in a landfill, it is

going to set off that sodiumiodide detector at a landfill,
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and that is what Bob is getting at.

See, the problemis people can rel ease and do
t hese things consistent with our regul ations or for that
matter, the state's regulations, but the landfill permts, the
way they are set up, says zero radioactivity.

MEMBER BROWN: | know this isn't NRC s problem
because you have made that clear, but for my information, what

shoul d people do with these things?

CHAI RMAN SI EGEL: Exactly what they are currently

doi ng.

MR. CAMPER: Nornmally.

CHAI RMAN SI EGEL: And hope that it goes to a
landfill where it won't set off the detectors, because

frankly, storing it in the house for radioactive decay and
elimnation when it is no longer likely to set off the
detectors at the landfill will create a bigger safety problem
for the menbers of the househol d.

MEMBER BROWN: Ri ght .

CHAl RMAN SIEGEL: It mght require a license.
Okay. This is a question | think |I have probably asked every
time we have tal ked about this regulatory guide and this rule.

On page 10, under 2.3 in the first paragraph, it
says, it talks about the activities that you can rel ease
and/or require instructions relating to breast feeding.

It says, "In order to use this table it will be
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necessary to determ ne the breast feeding status of wonen
patients receiving sone adm nistrations.”

An appropriately vague statenent, and | agree
with everything you have said. How do you plan to inspect
agai nst that statenent?

MR. SCHNI EDER: There is one sentence in the
Federal Register notice that says it can be made part of the
procedures of that facility to determ ne the status and
not hi ng nore.

That is the only other |ocation.

CHAI RMAN SI EGEL: What procedures? The ones that
will trip it or all nuclear nedicine procedures?

See, | am wondering for exanple, in the case of
[-131 adm nistration, | have already built into ny procedure -
- and | think other people will begin to do so prudently --
part of the witten directive is a check off that I, as the
aut hori zed user, have ascertained that the patient is neither
pregnant nor breast feeding.

| don't do that for lung scans. M guess is that
what | would do for lung scans, the advice m ght require
I nterrupting breast feeding for six hours.

| have a sign posted in nmy waiting room
Currently it says, "If you are pregnant or think you m ght be
pregnant, please notify us before your exam nation."

| am probably going to change that sign to say,
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"I'f you are pregnant or think you m ght be pregnant or if you
are breast feeding an infant or recently have been breast
feedi ng an infant, please notify us."

So if an inspector cones through and sees that
sign, does that nmean we will have done the job with respect to
t he Technetium adm ni strations that could conceivably have
tripped the need to refer to table 2? Because if you need a
record --

MEMBER BROWN: |s the signage foll owed up by a
ver bal question?

CHAI RVAN SI EGEL: Sonetines, but not all of the
time.

MEMBER NELP: It is pretty unusual that this
isn't considered in advance by the patient and the patient's

referring doctor.

Breast feeding is always -- it always gets
focused on, | think.

CHAI RMAN SIEGEL: | can tell you that in the | ast
year | have encountered circunstances at our own facility and

at other facilities in town of three wonen in their forties
who have been breast feeding and who have been referred for
thalliuminmging, and who the issue of breast feeding was not
addressed until the thallium had been adm ni stered.

Now, that is not an NRC problem but it is a

radi ati on safety problem of concern, and so the problemis not
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al ways bei ng addressed.

Now, having an NRC rule on the street wl|
clearly raise the attention to this problem but | guess |I am
still concerned about what the inspectable | evel of conpliance
IS going to be because when we are tal king about these
Technetium-- 1-131, there is no argunment, this heavy hamer
I's required.

It has the potential to wipe out an infant's
thyroid gland. It is there. It is real. It can occur. The
di fference between 100 mllirems and 120 mllirens to the
infant for a woman who gets a Technetium procedure is one that
is alittle bit nore at the gray zone of what is really
inportant to the world at | arge.

MR. CAMPER: Well, the sentence, as constructed
is obviously purely instructional in nature, in that if you
want to use the table you need to know whet her or not the
femal e i s breast feeding.

You probably don't even need that sentence.
Intuitively one knows if you are going to | ook at that table,
you have got to understand whet her she is breast feeding or
not .

Havi ng said that, we have no intention in our
I nspection scenario of inspecting as to whether or not the
femal e' s breast feeding status was determ ned.

Rat her, we are concerned that, is the
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i nstructional scenario in place.

CHAI RMAN SI EGEL: Judy, any coment?

MEMBER BROWN: Not directly to what you said, but
the thing that lingers for me is that if it is inportant --

CHAI RMAN SI EGEL: That is the key phrase, right

t here.

MEMBER BROMWN: If it is inmportant, and | have no
judgnent about that. | amnot claimng to, but if sonmeone,
you all, say it is inportant, | would |like nore than signage.

| would like to know that people are asking,
because | know as a patient, a consuner, | don't read the
si gns.

MEMBER NELP:  You don't?

MEMBER BROWN: No. | don't.

MEMBER NELP: |If you canme into our waiting room
there is a bold, big, sign. You would sit right in front of
it.

MEMBER BROWN:  You woul d be amazed at the things
| don't read, things | don't see.

CHAI RVAN SI EGEL: Well, in the case of [-131
therapy, if you canme to ny facility you would actually be
asked to sign as part of a consent formfor treatnment, a
statenment that has a box right at the bottom "I am not
pregnant and | am not currently breast feeding."

MEMBER BROMWN: Right. | know, and we went
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t hrough all of that, and that sounded like it covered the
territory. However, if it is inportant for other substances
to find out if sonmeone is breast feeding, | would like the
question to be asked, not just a sign that soneone can point
to and say, "See | covered it."

If it is inportant enough to put a sign up, |
would like it to be standard operating procedure that soneone
al so asked the question of potential non-nuns or sonething,
that, are they breast feeding.

CHAI RVAN SI EGEL: | don't disagree with you
because | am not sure what the right strategy is and where the
ri sk threshold should be drawn.

That really is a subject though, of the other
rule that is still in linmbo. It is the pregnancy and breast
feeding rule that we discussed three and a half years ago in
Reston or three years ago in Reston.

It is not directly related to this rule. This
rule will go a long way to acconplishing what you are
concerned about because | think people's awareness of this
problemw || be greatly increased by the mere fact that this
rule is now in place.

| actually have a noderate confort |evel that
this rule will help greatly our situation right now, where
there is really no obligation to check at all

MEMBER BROWN: | guess | am not even talking
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about obligation. | amtal king about just standard operating
procedure. Do people ask?

MEMBER SWANSON: We actually have as part of our
policy and procedures that patients are routinely asked by the
t echnol ogi st .

Okay now, does that happen in every case? That
is the problem and how do you docunment that, but it is part
of the standard policies and procedures.

MEMBER BROWN: And you feel it should happen in
every case?

MEMBER SWANSON: | think it is going to have to,
with the new rule out there. Okay.

MEMBER BROWN: Do you get ny concern that if it
I's inportant enough to have a sign that --

CHAI RMAN SIEGEL: Yes. | do. | conpletely do.

MEMBER BROWN: Okay, and actually to el aborate on
that | will just share sonmething fromthe consunmer point of
Vi ew.

| had a biopsy done, and | probably went to the
surgeon's office four tinmes between the tinme of diagnhosis to
end of the procedure, and on the fourth time | was there |
noticed they had this neat little brochure in the office
sayi ng, "Breast Biopsies."

| said, "Well, look at that. | could have

| earned a lot fromthat," and someone who has got kind of a
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hei ght ened awareness of these things totally mssed it, and |

am sure that that

physi ci an and others think that they have

covered the field by putting this nice brochure out that |

never

saw.

No one pointed it

like to say that signage is not

CHAI RMAN SI EGEL:

out to ne, and | woul d just

You have suggested a relatively

sinple fix to nme, which is to have our receptionist hand out a

pi ece of paper with the question on it that says the sane

t hi ng

breast feedi ng potenti al

am not

on the sign,

| am not

likely to do

directly to every woman of chil dbearing or

who conmes in the waiting room

likely to do it for 10 year olds and |

it for --

MEMBER BROWN:  Nuns.

CHAI RMAN SI EGEL:

MEMBER BROWN: Ri ght.

Most

Medi care patients.

MEMBER NELP: | think you nust realize that

patients don't cone in off the street. They are referred to

us by

their own phy

or their pediatrici

si ci ans, thei

ans m ght

community is very careful about

street

MEMBER BROWN: Ri ght,

either, to t

he surgeon.

r

conmmunity inside the beltway that

about

my particul ar

procedur e.

obstetricians in this case,

be i nvol ved, and the nedi cal

but | didn't cone off the

am sayi ng that the nedical

went to was not careful
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| did not come off the street. | was diagnosed
by ny private physician, and | went to this guy four tinmes as
| said, before | realized way after the procedure, which | had
no clue about what was going to happen, that it was al
clearly drawn and illustrated in this nice little brochure.

| just would like to nake the medical comrunity
aware through their transcripts, through whatever, that even
peopl e who have a hei ghtened sensitivity, such as nyself, to
the need for patients to be involved, often m ss huge things
that you may think are unm ssabl e.

MEMBER NELP: | realize that. | amjust trying
to reassure you that in this particular arena we are very
heavily regul ated, specially licensed, and we are -- in
general the physicians and the referring physicians are quite
sensitive to all of these issues.

So as a consuner | amtrying to reassure you that
things are pretty good shape.

MEMBER BROMWN: | would |ike to take that
reassurance and feel good about it, but | don't know how you,
personal |y, can reassure nme of anything since you have a
exenpl ary practice, as does everyone around the table, and |
don't know about the rest of the bell shaped curve.

MEMBER NELP: | am commenting on the curve.

MEMBER BROWN: How can you comrent on the curve?

MEMBER NELP: Because | know hundreds of people
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who are in practice and | see -- |like Dr. Siegel and | know
many, many, many people. We have trained people. W know al
of the practitioners in our states.

MEMBER BROWN: | woul d assune that anybody you
have trained would be on one end of the curve. | amtalking
about the other end of the curve.

MEMBER NELP: Well, | amtrying to just reassure
you.

MEMBER BROWN: | guess | amjust saying that | am
not reassured.

MEMBER NELP: | can understand that.

CHAI RVMAN SI EGEL: This debate could go on for
days.

MEMBER BROWN: It coul d.

CHAI RMAN SI EGEL: The point is well taken and I
think that getting it into this record hel ps, and you have
actually suggested things that people will find useful. No
probl em

Tabl e 2, again you need a footnote that sone of
this i s non-by-product material to rem nd people for guidance,
and then a couple of questions.

| am not sure that 1-123 O His still avail able
in the United States. So | am not sure what that hel ps, but
you mght, and I am not sure |-125 OHis available, but you

m ght want to add |-125 iothal amate, which is avail able.
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|-123 M BG is not commercially avail abl e,
al though it is used, but you have left off 1-131 MBG which
Is commercially available, and which is far nore likely to be
a problem

| have gone back and forth and stewed and | have
corresponded about this a little bit --

MEMBER NELP: \What table?

CHAI RMAN SIEGEL: | amon table 2 on page 11,
Buzz.

The thallium 201 recomendati on of conplete
cessation for three mllicuries, I amvery confused now by the

literature, and I was wondering where the source of this is.

s this based on Oak Ri dge cal cul ati ons?

MR. SCHNI EDER:  Yes.

CHAI RMAN SI EGEL: So that came from M ke Stabin?

MR. SCHNI EDER:  Yes.

CHAI RMAN SI EGEL: Ckay.

MEMBER SWANSON: | think that it gets back to one
of nmy questions. This table has absolutely no references as
to where these nunmbers cane from how they were cal cul at ed,
based upon what rationale, et cetera; and probably, | realize
the work involved in that, but | think it would be a benefit
from having some references to where this --

CHAI RVAN SI EGEL: To the extent that this table

could be referenced a little bit nmore than it has been, this
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woul d become a surprisingly hel pful search docunent for people
in the field, and you have got themall, Stewart. | have sent
you alnost all of the references, and there has been two or
three review articles since the last time | sent you things.

There was a good thing in the European Journal of
Nucl ear Medici ne and there have been several other articles
since then.

MR. SCHNI EDER: A couple of things. You sent ne
an E-mail during the sunmmer where you suggested sone ot her
col unmms whi ch are not here.

Such as, | believe, mlliremper mllicurie. 1Is
this adequate, what you see here?

CHAl RMAN SI EGEL: Well, certainly you want to
change mllicuries to megacuries, | nmean negacuries to
mllicuries.

MR. SCHNI EDER: That is from W rd Perfect. Wen
you do a spell check in Word Perfect it does this sonetines.

CHAI RMAN SIEGEL: | think that this table is
wor kable. | know | had suggested nmaking it nmuch nore
conplicated, but I think this provides the information people
need to make the deci sion.

MR. SCHNI EDER: Al so, what is your opinion on the
fourth colum where we have added nore than one tinme period
for different anmounts of material?

CHAI RMAN SI EGEL: | think that is reasonabl e. I



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

358

think you are reasonably on target for those two.

MR. SCHNI EDER: And you can interpol ate between
t hent?

CHAI RVAN SI EGEL: | can do even better than
interpolate if | had the references to the tables. | could go
back to the source docunments and nmake an actual cal cul ation
fromthe assunptions used in the source docunents.

MR. SCHNI EDER: A coupl e of changes you provi ded,
are there any in addition to those, as far as the actual
radi ophar maceuti cal s?

CHAI RMAN SIEGEL: No. That is it, just the
hi ppuren, the M BG and the iothalamte. Those are the only
ones | particularly noticed.

Technetium ham is no |longer available in the
United States either. Correct, Dennis?

MEMBER SWANSON: Correct.

CHAI RVAN SI EGEL: It has been off the market for
Six or seven years, | think. You can leave it in, but it
won't do nmuch good.

| didn't have nmuch then on the cal culations. |
am delighted to see that the cal cul ati ons now use nore
realistic biological assunptions for the exanples.

The only thing I would suggest, and this is not
nmeant to offend Dr. Pollycove, the esteened Dr. Pollycove, who

Is not in the audience, but I am wondering, rather than citing
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this informati on as a personal conmunication from him whether
you woul d prefer to cite the source docunents.

Since | don't have a conputer with ne | couldn't
| ogon to MedLine |ast night to get you the source docunents,

but there are real references that you could use to support

these data, and | think -- this is sinply in defense of your
own scientific credibility -- if you can cite the stuff from
t he open, published, literature, even though we all know Myron

is a great guy, it would serve you better

MR. SCHNI EDER: | just want to make one comment.
On appendix A we actually went and individually calculated the
exposure rate constants.

So there may be sone variation fromwhat is in
the published literature, very slight, if any, but in our
regul atory anal ysis we explained how we did that, and as we
have attached, | amnot sure if you have it, but | do, the

spreadsheet tables from where we actually cal cul ated those

val ues.
CHAI RMAN SI EGEL: You have -- oh, | see. Never
mnd. It is two colums. | didn't understand that. GCot it.
So everything that is in table 1 is in appendix
A?

MR. SCHNI EDER: Yes, but as far as the exposure
rate constants go, we cal cul ated those numbers, we did not --

for a couple of themwe didn't, but for the majority we
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actually went and cal cul ated them

CHAI RMAN SI EGEL: You nean you didn't trust the
radi ol ogi cal heal th handbook?

MR. SCHNI EDER: There was too nmuch variation
bet ween different sources.

CHAI RMAN SI EGEL: Okay. The only other thing I
have got is on page B-11, under 3.2, internal dose. | think
we have made this comment before.

I nternal dose may be a consideration with certain
radi ophar maceuti cal s now bei ng devel oped such as radi ol abel ed
anti bodi es, for those that are devel oped in the future.

| don't think that is a particularly good
example. In fact, internal dose is nmuch less |likely to be a
probl em wi th radi ol abel ed anti bodies than it is with just
straight old I-131 sodiumiodi de because the excretion rate of
the radioiodine is going to be nmuch, nuch sl ower.

In the case of nost metallic radiol abel ed
anti bodies there is al nost no excretion of the netal, al npbst
none, not none, but al nobst none.

So it just -- | know you keep wanting to focus on
wat ch out for those nasty radiol abel ed anti bodi es, and watch
out for those al pha and beta emtters in the future, but they
are not necessarily going to be all that different.

Consi derations are going to be the sanme as

al ways. Intelligent practitioners are going to think about
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t he pharmacoki netics of the drug and the radiation safety
profiles of the individual radionuclides and act accordingly.

Ri ght, Dennis? | know you will agree with that
concept.

MEMBER SWANSON:  Yes.

MEMBER NELP: M. Chairman.

CHAl RMAN SI EGEL: Sir.

MEMBER NELP: | would like to call your attention
to page 5. As a reader the scenario for rel eases seens a
little obscure to ne.

You have paragraph nunber 1 says, "activities
used as a basis for the release of patients,” nunmber two says,
"dose rates used as the basis for the rel ease of patients,”
and then three really is a paragraph saying, "dose rates being
used for the rel ease of patients.”

This thing of case specific factors, if you read
t hrough that whol e paragraph, not in that paragraph do you say
what the dose rates are.

You don't refer themto any tables, and | read
through this and I said, well, | heard that you guys were
preparing this for 500 MR as the maxi mum exposure to any
patient, but it is not even intimated here, and really the
case specific factors are really dose rate exposures.

CHAI RMAN SI EGEL: They are integral dose

exposures based on using assunptions other than those already
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specified in the NCRP equati on.

MEMBER NELP: It is cunulative exposure to --

CHAI RVAN SI EGEL: It says, "Licensee's nmay
cal culate the maximum |l i kely dose to an individual exposed to
the patient."”

So there is dose. Right there. Renenmber in NRC
parl age, dose nmeans rens or rem

MEMBER NELP: | understand that.

CHAI RMAN SI EGEL: Dosage neans mllicuries.

MEMBER NELP: Yes, but why don't you change
rel ease based on case specific factors to sonething that says
rel ease based on dose to patients or dose to the people in the
envi ronnent .

CHAI RVAN SIEGEL: It is based on case specific
factors.

MEMBER NELP: Those are dose factors.

CHAI RMAN SI EGEL: You have | ost ne.

MEMBER NELP: It is exposure to other people,
that is the case specific factor, as you are going to take ne,
if I amyour patient, and you are going to rel ease ne on the
basis of how nuch dose I amgiving to people in my community.

CHAI RMAN SI EGEL: But that is what everything is
based on, Buzz. The whole, the entire rule is based on the
cal cul ation of a dose to other human bei ngs.

MEMBER NELP: Al | am saying is does it say that
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in the title of that paragraph? If | read that | say, "Umm I
wonder what those case specific factors are.”

It is nore dose related factors or special dose
related factors. It is just a heading, you know, it is pretty
obscure if you read it.

You are very famliar with this thing. | know
you have written it. You are very famliar with it, but if
you just read it over, it cones out --

CHAI RMAN SI EGEL: What woul d you change it to?

MEMBER NELP: | think you should right up front
say you nmay release a patient if he won't expose anot her
i ndi vidual to nmore than 500 mllirem

CHAI RMAN SI EGEL: That is the rule.

MEMBER NELP: But you nay do that.

CHAI RMAN SI EGEL: The rul e already says that.

This is trying to provide an exanple of one other way that you
can reach that concl usion.

MEMBER NELP: Right, but it is based on a dose
rate, a cunul ative dose to someone in the environnment.

CHAI RMAN SI EGEL: That is the whole -- everything
in this docunent is based on a cunul ative dose to sonmeone in
the environnent.

Even if you just default to the nunbers in table
1, that is what they are based on. They were calcul ated so

that --
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MEMBER NELP: | am just tal king about the

wordi ng. | know how they were cal cul at ed.

CHAl RMAN SI EGEL: Ckay.

MEMBER NELP: | think you have gotten wed to this
dose or this case specific factor, which is just a piece of
j argon.

CHAI RMAN SI EGEL: | am not wed at all.

MEMBER NELP: And you don't refer themto that
table, either, in the appendi x, you see. Whereas --

CHAl RMAN SI EGEL: What table in the appendi x?

MEMBER NELP: Well, your dose table that is in B-
7, "such as seen in B-7," or something. | don't want to
bel abor this, but | do think it is --

CHAI RMAN SI EGEL: That is only one specific
exampl e of 1-131 where --

MEMBER NELP: Yes, but "such as seen in table 7."
That was ny comment.

CHAI RMAN SI EGEL: But then in the next paragraph,
appendi x B contains procedures for perform ng case specific
dose cal culations and it descri bes how.

MEMBER NELP: So why don't we change "factor" to
"case specific dose calculations?" That is what it really is.

CHAI RMAN SI EGEL: Yes. | could live with that.

MR. CAMPER: That woul d be an easy change.

MEMBER NELP: That would help ne.
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CHAI RMAN SIEGEL: That is fine. Lou, do you have

anyt hi ng?
MEMBER WAGNER: Yes. Just a couple. Page B-1.
CHAI RMAN SI EGEL: Yes, sir.
MEMBER WAGNER: Last paragraph, the last part of
t he second paragraph there. It is garbled. | don't know if

sonmet hing went wong with that. The [anguage is not there.
CHAl RMAN SI EGEL: Tell ne where you are.

MEMBER WAGNER: Page B-1, second paragraph, | ast

part of it. It is about the fourth or fifth line up
"Radiation in tissue. Biological elimnation.” | nean,
sonet hi ng has gotten nessed up there. | amnot sure what it
i S.

CHAI RMAN SI EGEL: Yes. There needs to be a comm
t here.

MEMBER WAGNER: Wel |, there needs to be nore than
that. | think part of a sentence got |ost.

Page B-9, third paragraph, under "solution," |
believe you nean, in the |ast sentence before the equation, an
occupancy factor rather than an exposure factor.

CHAI RVAN SI EGEL: Which line are you on? You
have | ost ne.

MEMBER WAGNER: It's under the paragraph,
"solution.” Before the equation. It says "exposure factor."

I think it is an occupancy factor.
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CHAI RVAN SI EGEL: Got it. Yes.

MEMBER SWANSON: | continue to have -- | am
sitting here thinking to nyself on this table for breast
f eedi ng wonen, what if we, using a radi opharmaceutical that is
not included on the table, we assune our worst case assunption
and docunent that we gave instructions to the patient.

MEMBER NELP: Such as? Do you have one in m nd?

MEMBER SWANSON: | have several in mnd. W have
Technetium 99m DI SI DA, but that is not nebrofenin. Ckay.
Nebrofenin is not on the table.

There are probably several radi opharnaceuticals
that are just not specifically addressed on the table, and
certainly ones com ng down the pike that aren't going to be
addressed on the table. Ckay?

CHAI RMAN SIEGEL: It would be nice if this table
could include all of the radi opharnmaceuticals that are
currently comercially available in the United States.

It would be ideal if it could include those that
are soon to be on the street, at | east we hope, in the United
St ates based on activity down the street.

So Dennis points out that we only have got one
hepat obi liary agent, but it is only one of the two that is
commercially available in the United States.

MR. SCHNI EDER: We did say at our |ast neeting

that we would give you a copy and discuss this with you.
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MR. SCHNI EDER

di scuss it with you.

So you wi ||

MEMBER NELP:  Yes.

people say, "Well, wait six or

deal with Technetium

drugs you don't

CHAI RMAN SI EGEL:

| think

367

get one and we wil |

in practice, nost

twel ve hours,” it is not a

But there are a fair bunch of

MEMBER NELP:  Yes.

MR. SCHNI EDER

MEMBER SWANSON:

have to do anyt hi ng.

| understand that.

bi g

have one question. Oh, sorry.

t hink, yes, we either need t

o

i nclude them all or give sone kind of guidance on how it is

going to be addressed if it

from an end user

perspective, | think.

drugs for

quick estimates fairly fast.

CHAI RMAN SI EGEL:

is

And |

not included in the table,

perspective and in an inspectional

which M ke Stabin could probably get you pretty

| am m ssing things just by

menti oned Techneti um nebrofenin, but in

are m ssing gl ucoheptonate,

MEMBER SWANSON:

CHAI RMAN SI EGEL:

MEMBER SWANSON:

perusal. Dennis

addition, in renal

you are m ssing DMSA.

G ucoheptonate is there.

VWhere is gluco? | don't see

It

i s about

hal f way down t he

bot h

think these are probably

you
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col umm.

CHAI RMAN SIEGEL: | am sorry, but you are m ssing
DMSA, which is al nost certainly not going to be a problem

MEMBER NELP: You can't get it. Dennis, is DVMSA
avai | abl e?

CHAI RMAN SIEGEL: It is currently off the market,
but it is intended to come back on the market. It |ooks |ike
you are m ssing HVPAO, and you are mi ssing the new agent which
is ECD, trade nanes for those respectively are ceretec and
neurolite.

MEMBER SWANSON: Do you nean serum al bumen?

CHAl RMAN SI EGEL: Correct.

MEMBER NELP: Tech al bunen. | guess you are
never going to have a conplete table.

CHAI RMAN SI EGEL: No, but --

MEMBER NELP: | guess you can start with a
conpl ete table.

CHAI RMAN SIEGEL: It should be at | east conplete
on the day that it goes to the street, based on the list that
we know FDA has approved, to the extent data are avail abl e.

In sonme cases there could be no data. | would
not be surprised, for exanple, if there were no data on
neurolite.

You woul d just have to say it is based on

avail able data, this is the best we can do.
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| ndi um 111 | abel ed octreotide.

MEMBER SWANSON: Not there.

CHAI RMAN SIEGEL: It is not there, and indium 111
| abel ed oncoscint, not that anybody woul d use that drug. That
Is what | heard, but that is another story.

MR. CAMPER: Well, what | ama little bit nore
concerned about on Dennis' comment, though, we can go through
and update the table and that is worthwhile, but | guess,
let's say for exanple, you don't have a brand new
phar maceuti cal .

Is it clear enough, do you think Dennis, as to
what process the --

MEMBER SWANSON: If | don't have a table, | guess
that is my question, if it is not on here and |I don't have the
information, | am going to assunme the worst case scenario and
gi ve instructions and docunent.

MR. CAMPER: \What | am saying though, is if the
| i censee needs to nmove into the cal culation node, is there
enough gui dance, is it clear enough to --

MEMBER SWANSON: Well, | think that gets back to
where did these cal cul ati ons cone fromand how did you go
about doi ng them

MEMBER WAGNER: But with the breast feeding child
there is not likely to be any data other than what we al ready

have.
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So it is not likely that the person using this is
goi ng to have any additional information.

CHAI RVAN SI EGEL: Let ne tell you. The guidance
that is in the U S. Pharmacopei a di spensing index, a drug
i nformati on docunent, has varied over the years.

The guidance is that it is likely that this drug
wi |l appear in breast mlk, and you need to keep the dose to
the infant as | ow as is reasonably achievable, and it is
recommended that breast feeding be interrupted until actual
measurenments of breast mlk activity denonstrate that it is
safe to resune breast feeding.

So that in a not-on-this-list drug, the average
practitioner is going to have a tough tinme because nost people
actually don't know how to do the cal cul ations, even if you
actually have neasured the activity, and you have been doi ng
it sequentially, and you have watched it decay away.

You still then have to go into the cal cul ati ons
t hat Mountford and Coakl ey and others who have witten these
articles have put forth, and nake sonme assunpti ons about the
excreted factor continuing in the breast mlk, the absorption
factor in the infant, the transit time in the infant's G
tract, and make sonme pretty arcane cal cul ations that | want
you to know | personally have trouble with, and ny physici st
and | worked with them on a coupl e of occasions.

The average practitioner will not be able to do
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t hose cal culations. They are too tough.

MEMBER NELP: But in reality, | don't think this
is a very comon problem

CHAI RMAN SI EGEL: | don't either.

MEMBER NELP: It is a very, very infrequent
problem You just can't cover all bases, and there is
intelligent life out there, you know.

Peopl e are very capable of practicing nedicine in
general, in a very satisfactory manner.

CHAI RMAN SI EGEL: It is reasonably safe to say
that with any Techneti um radi opharmaceutical --

MEMBER NELP: | am sorry, you can't give them
everyt hi ng.

CHAl RMAN SIEGEL: -- if you stop for 48 hours,
you did do diligence, and you basically have done the job,
because even if you assune, if you just do radioactive decay
and assune worst case scenario that everything that is left
after 48 hours is transferred to the infant, and is
concentrated in the smallest organ in the infant, you wll
still be okay.

You can do such a worst case scenario cal cul ation
that you are hone free with dunb assunptions, but getting
really good nunbers is exceedingly tricky.

MEMBER NELP: It is just that that infant woul d

be subject to diagnostic study if there were sonme purpose to
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do it.

You know, that sane infant, you would not
hesitate to do a diagnostic study.

CHAI RMAN SI EGEL: That is not the crux --

MEMBER NELP: That is not the criteria. |
realize that.

MEMBER SWANSON: Let ne give you a scenario. M
concern here, what if | adm nister a new radi opharmaceuti cal
i ndi um what ever.

CHAI RVAN SI EGEL: Fortunately it is non-by-
product material. So you can say nah-nah-nah-nah.

MEMBER SWANSON:  Well, it still comes down,
nonet hel ess, let's present --

CHAl RMAN SI EGEL: Pretend it was 1-131 for the
sake of argunent.

MEMBER SWANSON: Ckay. |-131 something or other,
okay, and | have adm nistered to the patient, and the patient
is breast feeding, okay, and | cone to find out |ater on that
t he exposure was greater than .5 rens, and | didn't docunent
that by regulation. OCkay.

Remenmber | amrequired to docunent, they gave
i nstructions now, by regulation, if it is over .5. Right.

MEMBER NELP: This is outside of breast feeding
now.

MEMBER SWANSON: | am tal king breast feeding.
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Remenmber we di scussed the regs.

MS. TROTTIER: The instructions are over . 1.

MEMBER SWANSON: The instructions are over .1,
requi red docunentation of that is over .5.

MS. TROTTI ER: Ri ght .

MEMBER SWANSON: Okay. Now | amin violation of
the regulations. Right?

CHAI RMAN SI EGEL: Sounds like it.

MEMBER SWANSON: And so all | amsaying is, you
know, if it is not on the table |I think the only avenue that I
woul d have as a |icensee would be I would probably give the --
if I went ahead and did this to a breast feeding woman, which
is | think the initial question, okay, |I think I would

probably docunent that | had given instructions, and docunent

that | gave instructions, otherwise | have got nothing to go
back to.

If the instructor cones in and says, "Well, why
didn't you give instructions?" | can't say, "Well, look this

tabl e here was below the |imts because it was not on the
table.” | have got no basis.

MEMBER NELP: These are all pretty unlikely
scenari os.

MR. CAMPER: Yes. | agree.

MEMBER NELP: | don't think we need to chase

every particul ar scenari o.
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MR. CAMPER:. | agree, they are unlikely

scenari os, but under the scenario that Barry was descri bing
where you have this difficulty in making certain assunptions
and then carrying through the cal cul ati ons, are any of those
radi onuclides likely to trigger the threshold of itemA this
500 millirem and then therefore a record of the basis for the
release, and if it is, what would be the basis for release in
t hat case?

What | am hearing you saying is --

CHAI RMAN SI EGEL: Interruption of breast feeding
for a period of tine.

MR. CAMPER: As opposed to the cal cul ati onal
docunent at i on.

CHAI RMAN SI EGEL: No. You would have to
cal cul at e.

MR. CAMPER: | understand, but you are saying it
woul d be very difficult, if not inpossible to do that in sone
cases.

CHAI RMAN S| EGEL: You can use extreme assunptions
and conme up with a nunmber based on extrene assunptions.

MR. CAMPER:. Okay.

CHAI RMAN SI EGEL: Like, only physical decay and
all of the activities in the breast mlk, and all of it is
conpl etely absorbed by the infant.

MR. CAMPER: All right. So you are just using
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extreme assunptions.

CHAI RMAN SIEGEL: | am using extrene assunptions.

MEMBER BROWN: | have a question

CHAI RVAN SI EGEL:  Yes.

MEMBER BROWN: \When you are advi sing soneone to
interrupt breast feeding, is it necessary or desirable to tell
t hem how, whether they should express their mlk in the
interimand not just hold up for six hours and then give the
baby.

CHAl RMAN SI EGEL: Hol ding up for six hours is not
a problem

MEMBER BROWN: | am not a woman, but six hours
you can do. Holding up for two days is difficult at best.

MEMBER BROWN: Not if it is an intermttent Kkid.

I have friends who are breast feeding kids who are three years

old and they -- what | am wondering is are there instructions

MEMBER NELP: They shoul d stop.

MEMBER BROWN: Yes. They should stop. That is

my opi nion.

MEMBER NELP: It is tine to stop.

MEMBER BROWN: It | ooks strange too. These
people could go for a nunber of days. |Is it necessary or

desirable to tell themto express their mlk in between?

Is the mlk contam nated in the neanti ne?
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CHAI RMAN SI EGEL: It depends on the radionuclide.

MEMBER BROWN: Okay. So you want to tell them
"Get rid of your mlk and get sonme fresh mlk."

MEMBER NELP: Sone people will punp their breast
mlk and store it until it has decayed. Sone peopl e have that
cl ose association with it.

Most people will punp their breast mlk and
discard it for several days.

MEMBER BROWN: Ri ght, and punp ahead of time for
that time if they want to.

MEMBER NELP: And they can store it ahead of
time.

MEMBER BROWN: It would be okay, you are saying,
to punp that very mlk and just let time --

MEMBER NELP: That is one possibility. It is not
a very attractive one because it has got to sit around and you
have to take care of it.

MEMBER BROWN: And you have to figure what does
freezing do to the process, | don't know.

MEMBER NELP: Exactly. There are people who do

t hat .
MEMBER BROWN: |Is that something you tell people?
CHAI RMAN SI EGEL: Yes. In fact, as we have

di scussed here before, with 1-131 treatnment, | just don't tell

soneone they have to stop breast feeding, | tell someone they
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have to stop breast feeding two weeks ago, because now we are
dealing not with the infant, we are dealing with the dose to
the breast of that woman, and it takes at |east a couple of
weeks for the lactating breast to calmdown its |1-131 uptake
to a level where the dose is reduced.

There is now pretty good data on those doses.
They are substantial.

MEMBER NELP: Yes. They are.

MEMBER WAGNER: | would like to recomend that
NRC consider putting in sonme guidance to users for
radi oi sotopes and radi opharnaceuticals that are not on this
list.

Just have a gui dance section as to what do you
do. There is going to be new pharmaceuticals introduced.
This problemis going to only grow in size as years go on.

MR. CAMPER: Well, that is the point | was
getting at. | think there is a weakness there, and | think
you are on the mark.

CHAI RMAN SIEGEL: So | think we are recommendi ng
both, that you try to conplete the table with the things that
are on the market to the extent that you and M ke Stabin can
do it, and two, that you go to those lovely review articles
and add sone of the guidance that was in them about what to do
when you are faced with an agent that isn't in the table.

Any comments on this? | amglad we had a chance



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

378

to do this.

MEMBER BERMAN: | would just like, on table 1 to
note, at the bottom of table 1 where it says 400 mllicuries
of Valium would be the anount that the patient could be
rel eased wth.

We are dealing with bizarre anmpbunts that would
trigger other problens.

CHAI RMAN SI EGEL: What is the point? Yes. It
woul d trigger bankruptcy.

MEMBER BERMAN: It is a long way from --

MEMBER NELP: May | ask when you perceive this
will hit the street, Larry?

Do you have any feeling for when these provisions
wi Il actually be instituted by the users?

MS. TROTTIER: Are you asking about the rule or
the red gui de or both?

MEMBER NELP: These release criteria
specifically.

M5. TROTTIER: Probably at its very best it wll
in the beginning of 1996. It could be |ater.

Al'l of this depends on how quickly it goes to the
comm ssion, which could be a matter of a week or nonths, and
then how quickly the comm ssion decides on it.

CHAI RMAN SIEGEL: |Is there anything we can do to

hel p you with the roadbl ock?
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MEMBER NELP: There is no -- you don't sense any

obj ections fromthe point of view of the comm ssion?

MS. TROTTIER: No. We don't know. W actually
don't know at this point what the comm ssion's viewis.

MR. CAMPER: No. We have no idea. W certainly
haven't heard anything to that effect.

There is a problem There is sone degree of
urgency associated with this rule, I would argue, in the sense
that we are attenpting in this rule to elimnate a conflict
that exists in part 20.

Now, we have previously gone on record and tried
to rectify that conflict in terns of the specificity part 35,
as we di scussed yesterday, but there is a need to clear this
I ssue up, but we have absolutely no idea where the conmm ssion
will be on this.

MS. TROTTIER: |If there is any clue from w ong
patient, they voted w thout comment on that, not that that was
a very significant rule, but it went through very quickly.

CHAI RVAN SI EGEL: It was a very significant rule.

MS. TROTTIER: Not to them

MR. CAMPER: Well, that rule and this rule |
woul d argue are both significant. | would be surprised, but
golly, I would not begin to speak for --

CHAI RMAN SIEGEL: This rule is inportant for a

coupl e of reasons, this rule is not only inmportant because it



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

380

resolves the conflict with part 20, but in addition, because
it will allow release with people with higher |evels of
activity and has nmedi cal econom c i npact.

This rule also has inportant inpact with respect
to nmenbers of the public and breast feeding infants, which has
never really been addressed, and this rule actually is going
to raise awareness of this issue in a very beneficial way.

So even, Judy, even though you may be a little
nervous about exactly how far this is going to go, this is a
big step in the right direction, and | feel very positive
about it.

MR. CAMPER: You could resolve it. That the
comm ssion review this as pronptly as possible, take action
upon it as presented by the staff.

You could have a resolution fromthe commttee to
that effect.

CHAI RMAN SI EGEL: Should we say to the EDO, al so
nove it quickly w thout any further changes?

MR. CAMPER: Just say that the agency would nove
it. If you feel strongly about it you sinply m ght want to
have a resolution on the record of the transcript that you
urge the agency to nove pronptly to conplete this rule.

CHAI RMAN SI EGEL: The chair would entertain a
notion that the ACMJI reconmends that the rule with the

recommended changes we have suggested, along with the
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uggested to change the regul atory

conm ssion as quickly as possible.

VEVMBER SWANSON: So nmoved.

CHAlI RMAN S| EGEL: Second.

MEMBER BROWN:

Second.

CHAI RMAN SI EGEL: Any further discussion. All in

f avor.

(Ayes.)

CHAI RMAN SI EGEL: Opposed. Let the record show

t hat we voted unani nously

MR. SCHNI EDER

in favor of that notion.

| have one additional question.

CHAl RMAN SI EGEL: Stewart.

MR. SCHNI EDER

on table B-1, the biol ogi

On B-7, do you have any coments

cal retention and elimnation table.

This is a first cut at it, and you discussed it

at the |last neeting as a

tabl e of concern.

CHAI RMAN SIEGEL: | didn't. | thought it was

reasonable. | understood
comment. Specifically it
nunmbers assumed at the di

MR. SCHNI EDER

provi ded, but this was a

it. It has got the same Myron
relates to the biological half life
fferent retained fractions.
Addi ti onal footnotes wll be

draft.

CHAI RMAN SI EGEL: The only other thing is that

you have | unmped hypert hyr

at a 60 mllicurie dose,

oi di sm and t hyroi dobl ati on toget her

and 60 mllicuries is on the very
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hi gh end for hyperthyroidism

The average hyperthyroidismtreatnent is going to
be | ess than 20 mllicuries, and in the average case, closer
to 10.

So whet her you want --

MEMBER NELP: Well, they do say thyroidoblation.
Is that the old 30 mllicurie. Ws that the intent to get rid
of remants as well ?

CHAI RVAN SI EGEL: | think it is alittle of both,
but our radi o oncol ogists wouldn't use 60 mllicuries for
that. They use 100.

MEMBER NELP: Yes. Well. That is true.

CHAI RMAN SIEGEL: So the problemis the 60
mllicurie nunmber, it is kind of nether. It is not entirely
ri ght for hyperthyroidismexcept in the extrene case of a
mul ti-nodul ar goiter that is very large, and it is not the
ri ght nunmber for getting rid of remants.

MEMBER NELP: but it is useful.

CHAI RMAN SI EGEL: Certainly this table provides
you -- you can extrapolate that if you can release a patient
in six hours if you gave them 60 mlIlicuries, and the thyroid
fraction is 90 percent, well then if you only gave them 10
mllicuries you can rel ease them sooner than six hours.

You can figure that out. | think this table

wor ks.
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MEMBER WAGNER: The only recomrendati on woul d be

to just take out hyperthyroidismand thyroidoblation and just
put 60 mllicurie dosage.

MEMBER NELP: Well, | don't object to that.

CHAl RMAN SI EGEL: But then you need to explain
why you have chosen four different retention fractions.

MEMBER WAGNER: Right. Right.

CHAI RMAN SI EGEL: As opposed to just the one
exampl e of 5 percent for thyroid cancer.

MEMBER WAGNER:  Ri ght .

CHAI RVAN SI EGEL: | would leave it in.

MEMBER BERMAN: Is this a relief time of zero
hours after 150 millicuries for thyroid cancer?

MEMBER NELP: The -- you know the term nol ogy
here is not quite the common tern nology of the road. For
i nstance, people talk about thyroid conponent.

They rarely tal k about thyroid uptake, and I
presunme this is a 24 hour thyroid uptake.

CHAl RMAN SI EGEL: Correct.

MEMBER NELP: And | wondered if you m ght just
call it what it is. W don't talk about uptake in fractions.
We tal k about uptake in percent of the adm nistered dose.

CHAI RMAN SI EGEL: The equations that one has to
use are based on a multiconpartnmental analysis.

MEMBER NELP: But they are never going to go
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t hrough that though.

CHAI RMAN SIEGEL: | think so. [If you wanted to
do this on a calculation basis as opposed to defaulting to the
tabl e, and you personally as a physician, didn't feel
confortable, you would ask your health physicist to do it for
you, and your health physicist would be entirely confortable
with those first order differential equations. Straight
forward.

MEMBER NELP: Yes, but | think that is a highly
unli kely scenario. All | amsaying is thyroidal uptake is a
little nore of the | anguage of the street than thyroidal
conmponent .

That is just a comrent because | am | ooki ng at
the guy in Wanachie who is going to be reading this and says,
"Oh, fraction two on TB2."

CHAI RVAN SI EGEL: A footnote sonewhere in the
earlier exanple that refers to this usually is taken as the 24
hour thyroid uptake.

MEMBER NELP: Then why don't you say it on the
tabl e.

CHAI RMAN SI EGEL: Because it is not
mat hematically correct to say it on the table.

MEMBER NELP: Then you convert it.

CHAI RMAN SI EGEL: Dr. Wagner, is it

mat hematically correct to say it on the table?



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

385
MEMBER WAGNER: No. No.

CHAI RMAN SIEGEL: It would be wong to say so.

MEMBER NELP: Real ly? \Why?

CHAI RVAN SI EGEL: Because it is not
scientifically correct. You couldn't publish this in a
reputable journal and call it, "the thyroid uptake."

MEMBER NELP: That is what it is, though. Isn't
it?

CHAI RMAN SIEGEL: No. It is the thyroidal
fraction based on a nmulti-conpartnental analysis of the
retained fraction in the body.

MEMBER NELP: So it is the retention in the
t hyroi d?

CHAI RMAN SI EGEL: It is the retention in the

thyroid, and it really is not just the 24 hour uptake, because

it is how you fit that retained fraction.

MEMBER NELP: COkay, but it is retention. For ny
edification, is it retention at what tinme?

MEMBER WAGNER: | don't know what tine they took.
I don't know what they are using or how they are arriving at
t hat nunber.

CHAI RMAN SIEGEL: This is an incorrect assunption
assum ng i nstantaneous distribution.

MEMBER NELP: Right. At T equals zero.

CHAl RMAN SI EGEL: At T equals zero, which of
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course i s wrong.

MEMBER NELP:  Yes.

CHAI RVAN SI EGEL: But in fact, the way we
clinically back into it is we take the thyroid uptake to be
the 24 hour value, and we assune that that is what it is, is T
zero for purposes of this cal cul ation.

I n actual fact, the thyroidal fraction is
initially |ower because of the fact that there is a build up
factor that goes with that fraction, but if you think this is
confusing, you certainly don't want to do that, | would argue.

MEMBER WAGNER: No, but | believe the extra
t hyroi dal conponent is based partly on that in ternms of the
bi ol ogi cal half life of .33 days.

It is based upon the fact that you have
circulating thyroid that is being elimnated.

CHAI RMAN SI EGEL: Absol utely.

MEMBER NELP: Now, why do you have F1 and F2 in
there? That is to refer to the mathematical formulation?

CHAI RVAN S| EGEL: Ri ght .

MEMBER WAGNER: Ri ght.

MEMBER BERMAN: Coul d you explain. | am m ssing
sonet hing. How the thyroid cancer patient with 150
mllicuries has a release tine of zero?

MEMBER WAGNER: Because the extra thyroidal

conmponent is used so quickly.
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CHAI RMAN SIEGEL: It is because by when you do

t he cal cul ation, and now assunme that the extra thyroidal
fraction is only 5 percent, you literally can let that patient
go i mredi ately.

That is the whole point of this rule. That was
t he whol e point of the petition submtted by Dr. Marcus and
subm tted by the American Coll ege of Nuclear Medicine was that
in fact people who are currently being hospitalized do not
need to be hospitalized.

MEMBER WAGNER: The point is that that | arge
conponent is down the toilet in a very short time and it does
not stick around | ong enough to expose anybody to any high
dose.

MEMBER BERMAN: Zero means zero.

MEMBER WAGNER: Yes. He can walk out. That's
right.

CHAI RMAN SIEGEL: He is going to get 150
mllicuries and go home. Now, nedical prudence says if you
are getting 150 mllicuries and you are planning on flying to
Hong Kong from Cedars Sinai, that that is a bad idea because
you are going to be on an airplane for 14 hours sitting next
to another person at a nmeter, which nmeans that the .25
occupancy factor in the first 24 hours has been viol at ed.

So consideration of the individual clinical

circunstances is nedically prudent even though it may not be
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NRC i nspect abl e.

MR. SCHNI EDER: This table is not immediate
rel ease |i ke you are saying.

CHAI RVAN SI EGEL: It could be.

MR. SCHNI EDER: It could be, but it is also one
of the special cases.

CHAI RMAN SIEGEL: This is a case specific factor.
In case specific factor says, "G ven that | have convi nced
myself that there is, in fact, going to be an occupancy factor
of .25 or less, then | could actually rel ease sonmeone with 150
mllicuries.”

MEMBER NELP: Alternatively you can do your own
measurenents on these patients and docunent what the exposures
woul d be.

MEMBER BERMAN: It is not going to be that | ow at
times zero.

MEMBER NELP: ©Ch yes. It will be about 20 nr per
hour at a neter, at T zero, at 150.

CHAI RMAN SI EGEL: Okay. Good. We set?

MEMBER NELP: Would you define for nme, as what
occupancy factor is, so | can explain it to soneone el se?

CHAI RMAN SI EGEL: Sure. COccupancy factor as
defined in NCRP 37 neans the length of time in a 24 hour
period that you are one neter away from anot her human bei ng

who is assumed to be a point source of radioactivity with no
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attenuati on.

This, of course, is not a realistic nunber, but
t he average value of .25 is taken based on the assunption that
the maxi mally exposed person will spend six hours a day away
fromyou at one neter.

MEMBER NELP: And the rest of the time they wll
be nmore distant.

CHAI RMAN SI EGEL: The rest of the time they wll
be further away or they won't be anywhere near you at all.

MEMBER NELP: Thank you, Dr. Siegel.

MEMBER BERMAN: Do you think it would be

reasonable to extend this since table Bl took 200 mllicuries
i nstead of 150, since 200 mllicurie doses are frequently
gi ven.
CHAI RMAN SIEGEL: | think this is just an
exanpl e.

MEMBER BERMAN: Is it?

MEMBER NELP: You can get your own neter out,
which we do all of the tinme and neasure. | guess the other
question is, Dennis, was it Louis who did these cal cul ati ons?

CHAI RVAN S| EGEL: No.

MEMBER NELP: Who did these cal cul ations?

CHAI RMAN SI EGEL: The NRC did these cal cul ati ons.

MEMBER NELP: How nmuch of a factor in this

thyroidal is 100 -- just for ny information, at 150
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mllicuries, how nuch of a factor is the 5 percent uptake as
opposed to the extra thyroidal conmponent in terns of the dose
exposure to the environnent.

In other words, if that F2 went down to zero --

CHAI RMAN SI EGEL: You could rel ease them even
sooner than zero.

MEMBER NELP: | know you could, but | am
wonderi ng how - -

CHAI RMAN SI EGEL: You can rel ease them even
bef ore you give them the dose.

MEMBER NELP: | am wondering how that 5 plays
what role in the overall exposure.

CHAI RMAN SIEGEL: It is very significant. Look
at the data up above. The bigger the thyroidal fraction, the
| onger you have to hold on to the patient.

MEMBER NELP: | know that, but | was wondering, |
guess you can estimate it fromlooking up the list, couldn't
you.

CHAI RVAN SI EGEL: Yes. |If you are one of the
peopl e who treat thyroid cancer based on first getting a
tracer dose whol e body retention neasurenent |ike Harry Maxon,
for exanple, then you could individualize this as much as
possi bl e.

In a case where you are treating thyroglobulin

positive di sease where you can't see anything on an inmage,
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whet her retained fraction mght be as little as 1 percent or
even |l ess, you could potentially release himw th 500
mllicuries and send him hone.

Then the non-thyroidal fraction becones the
dom nant part of the equation.

MEMBER NELP: | was just wondering when that
woul d happen.

MR. SCHNI EDER: What is the dose fromthat 5
percent ?

MEMBER NELP: Say you had your thyroidal fraction
was zero.

MR. SCHNI EDER: W <th the 5 percent, | think the
nunber | cal cul ated was about 100 to 200 mllirem

CHAI RMAN SI EGEL: All right. Can we answer any
ot her questions? We need to take a break. We will get to the
human factors on tel etherapy and brachyt herapy.

So let's break for 10 m nutes. Thanks for
letting us revisit this regulatory guide. | really appreciate
you com ng back to us this norning.

(Wher eupon, the proceedi ngs were recessed at
11: 02 a.m and resumed at 11:18 a.m)

CHAI RVAN SI EGEL: We are back on the record and
we are going to talk about human factors eval uations of renpote
af t erl oadi ng brachyt herapy and tel et herapy.

Denni s?
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MR. SERIG | have overheads prepared and | al so

have handouts for everybody that has all the overheads. |
prefer not to use the overheads to keep from novi ng back and
forth. 1Is that okay?

CHAI RMAN SIEGEL: | think that's acceptable to

MEMBER NELP: That's acceptabl e.

MR. SERIG  Okay, for the audience there are sone
on that chair near the door.

The first one is, the first slide is self-
evident. 1'Il add that ny boss would usually introduce ne as
one of the few people at the NRC responsible for human error.

The second slide indicates that the fol ks who
actually did the reports about which I'mgoing to give you a
little overview of how we got to the reports and a little
overview of what's in the reports.

There may be sone expectation that I'mgoing to

tell you at |least a synopsis of what's in the thousand pages.

"' m not.

CHAI RMAN SI EGEL: Thank you.

MR. SERIG  The third slide, what is human
factors? | think this is a fairly inportant notion for you.

Human factors is a discipline that thinks they go back about
50 to 55 years. We think we got our start in World War Il and

it's when terns |i ke man-nmachi ne i nterface and knobs and di al s
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and things |like that cane into vogue and we were talking about
ai rpl anes crashing because a pilot grabbed | ever A when they
shoul d have grabbed | ever B or noved the |lever in the wong
direction or sonmething like that. Mlitary and aviation
roots, still very strongly rooted in those areas. Actually,
the roots go back further for sonme of our practitioners, back
into the late 1800s, the academ c specialty of psychol ogy
devel opnent in World War | with applied psychol ogy,
intelligence testing and those kinds of things for the Arny.

The roots undoubtedly go nmuch further than that.
Some of ny coll eagues quote Plato. | can't quote Pogo so and
I won't.

The definition here that you see on the slide,
the third line down it says about human performance and |
think we mi ght substitute the word "behavior" for that because
| don't want any of you to infer that we're only tal king how
wel | people do things. W're also tal king about whether or
not they do things and patterns that develop in behavior over
time, practices in nedical settings, for instance, nmay lead to
excl udi ng sone things that need to be done or including sonme
things that don't need to be done. So | am working toward a
definition of human factors that includes the notion of
behavi or as opposed to sinply human performance.

Next slide talks about the interest of people

i nvol ved in human factors and basically it's a question of
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m smat ches. We're tal king about a system sone systemt hat

people work in and it can be a very prescribed systemor it

can be a very broad system but there are sone expectations

about what people have to do within that systemin order for
the systemto function.

When there are m snmatches between those
expectati ons and what people can reasonably be expected to do,
that's when human factors fol ks get interested because that's
when things like, we'll use the termfor now, human error
occur; or are highly likely or are nore |ikely than we can
accept. There, of course, are other potential results of
m smat ches which we won't talk very nuch about today, but an
example is that people who are interested in occupational
health and safety issues where a m smatch between what you're
expected to do and what you can be required to do and
reasonably be expected to do m ght |lead to carpal tunne
syndrome or other things |like that.

Next slide, again, in this slide it's very
appropriate to substitute the word "behavior” for performance
inline 2. That sort of allows us to go beyond sone
mechani stic views of how humans work in systens and extends us
to sone ot her approaches not that a nmechanistic view is al
wrong, but it's inconplete.

MEMBER STITT: Dennis, can | ask you a question?

MR. SERIG  Certainly.
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MEMBER STI TT: Because ny nei ghbor didn't know so

| guess that makes it okay to ask. That's EPRI NP?

MR. SERIG Electric Power Research Institute and
the NP is probably Nuclear Power. It's an outfit that is
funded by the nuclear utilities or the electric utilities,
excuse ne.

MEMBER STITT: So if | steal this to use it in a
talk I can cite that?

MR. SERIG  You can use the citation.

MEMBER STI TT: Ckay.

MR SERIG O call me and I'll give you the
rest.

MEMBER STI TT: Okay.

MR. SERIG Basically, when we're talking about
human error, human factors, professionals ask two kinds of
questions. What does the systemrequire people to do? And
what can you reasonably expect themto do?

There's a key phrase in the third line, the only
two words in the third line, "specified standard.” And what
we're saying here is it's the standard that, in fact, defines
error, not the performance of the human per se, but only when
conpared agai nst a standard. And there are sone difficulties
I n working through that and I'll, in a subsequent slide,
suggest another termthat we use to get away fromtal ki ng

about a human error a little bit, because frequently events
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w th adverse outcones are attributed to human error only after
the fact. It was only a human error after the fact. And only
because sonebody said why any fool would have known. Well,
obvi ously, at |east one fool did not know.

(Laughter.)

And in many cases, that fool may have been | ed
down the path, rather than just sinply failed to recognize
sonet hi ng.

Next slide, this is an error-likely situation.

It's one that may sound famliar to a few of you at | east.
There are devices that -- nedical devices across internationa
borders and sonme of themare inporter in this country from
Europe and may hypothetically and in reality require input of
a date and the format may well be give me the day, give ne the
nonth, give ne the year and we can expect Europeans to perform
that task correctly, alnost all the tinme or at |east follow
that format all the tinme. When you ask Anericans to do that
and they know that that's what they should do, you can also
expect fairly reasonabl e performance, but you can't expect as
good a performance as you would from Europeans for other
reasons: distractions, whatever. W have a much stronger
stereotype to right nonth, day here.

The question is so what? It may not matter at
all. We may have sonme people inputting a date incorrectly, in

an incorrect format and it may have absol utely no consequence
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on system performance. On the other hand, it m ght be very

i nportant. Sonme of you may be famliar with a renote

afterl oadi ng brachyt herapy device that requires input of a
date in the European format and may al so know t hat we' ve had
one, | don't know where we fell down on it, whether it was a
m sadni ni stration or not, but an overdose to a patient because
of an entry error of this type. And that was a one tine
occurrence. It was one of several fractions to the patient.
Actually, it was the only fraction to the patient because of

t he overdose that they received.

So it's episodic. It only happened once and it
was deened to be not nmedically inportant. W could have
systemati ¢ consequences of the same kind of error. W have
seen errors in teletherapy, for instance, where every fraction
that a patient receives is wong in that for instance both
ports received the intended dose for the whole fraction
t hroughout the course of therapy.

You can al so have programmati c consequences and |
think you're all aware of the Riverside Hospital and Sacred
Heart situations where every patient on every fraction
received an incorrect dose. And the point is that the sane
error may |l ead to any one of these kinds of things.

How did we at the NRC get into the business of
doi ng a human factors evaluation of renote afterl oading

brachyt herapy and/or tel etherapy? Well, we had sone
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experience in these areas. Following Three Mle |Island, human
factors was cited as an inportant discipline that needed to be
addressed and we had a seven or eight year experience doing
that and we are, in fact, continuing to do that. Then the
opportunity for our human factors analysts to conme to NMSS
occurred and one did and the question was well what are some
of the things that we m ght | ook at and see whether the
experience we have with human factors eval uation could apply
to materials areas and renpte afterl oading brachytherapy was
one because we had an introduction of devices that was being -
- we had a fairly rapid market penetration at the tinme. W
had sone reports of hardware problens. W had a few reports
of m sadm ni strations, not many, but there appeared to be a
very small margin for error and particularly since many of the
processes were involving only a single fraction at that tinme
and so people were getting a whole dose or a whole prescribed
dose in a single fraction and with very little opportunity to
detect or correct an error before the whole fraction was
del i ver ed.

Most renote overl oadi ng brachytherapy systens
involve relatively few fractions conpared to tel etherapy.

Teletherapy is a little different. W had a nuch
| onger experience with teletherapy. W did know that the
m sadm nsitrations that occurred were attributed to human

error and this was usually after the fact, inplicit this fools
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shoul d have known and didn't. Occasionally, we had events
with serious potential and actual outconmes where the
consequences were either systematic or progranmmtic and we had
and this is a perspective of a human factors anal yst, we
really had little indication that human error was being
addressed in an effective way. There were sone, the extrenmes
were firings and reprimnds. Sone were in the mddle, there
were adnonitions to pay attention, reinstruction, that kind of
thing. On the other extrene were things like "it was only a
random human error. It won't happen again. It was random ™
Anyway, a |lot of it was adnonitions to pay
attention and you and | are living proof that while one of the
functions of attention is to be paid so that we can do our
jobs well, another very inportant function of attention is to
be switched and nmany tines people are in situations where
attention switches for very valuable reasons and so there is
sonme m sunderstanding of attention if that's thought of as a
corrective measure for many of the kinds of situations we see.
If we |look at the next slide, it will be No. 10.
There's some anal ogy between what hunman factors evaluation is
about and nedi cal practices. |If you look at the first two
bullets there, essentially that's a diagnosis. W' re |ooking
at a systemand trying to find out what kinds of things are we
interested in that m ght have bad effects on the perfornmance

of this system and when we tal k about system perfornmance we
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could talk about its primary performance neasures, its reason
for being which m ght be therapy or diagnosis in a medical
system or we can tal k about sone of its other goals |ike
safety or having a nice black nunmber at the bottomline or
things like that as well. And you can tal k about all those
things, if you would Iike.

VWhen you | ook at bullet 3, that is what | see as
a frequent next step in the nedical process and in our human
factors evaluation. W're sinply defining a useful set of
treatnment options. W're not saying this is the treatnment
we're going to use, but here's the set that m ght apply and
here's some kind of evaluation of which ones of those sets do
whi ch things for us. And so we're |ooking usually not a
situation where energency surgery is needed. W' re probably
| ooking at |ifestyle changes and | ong-term health kinds of
changes, but here's the set that mght lead to those things.

CHAI RMAN SI EGEL: Are the current tools used for
i dentifying human factors problenms simlar to or identical to
those used in TQ, used Preto analysis as the principal too
or are there nore sophisticated tools currently avail abl e?

MR SERIG | won't swear to nore sophisticated.
As | say, we're a young discipline and not nore sophisticated,
but becom ng nore sophisticated. The typical tools are | ook
at events that have happened in the past and try to learn from

them aggregate the information or do an investigation such as
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the one outlined here on page 11 which is -- begins with the
function task analysis and in essence describe in as nuch
detail as possible what it is people within the system have to
do and then | ook at the system and see how nuch support they
have for doing those things and whether or not given your
know edge of human performance you can expect themto satisfy
the standards that are inherent in the process.

So we could again | ook at the chart on page 11
and the first thing is sinply doing that, it's asking what are
people required to do within the systemto excruciating detail
and that's because when you do incident investigations which
I's anot her human factors technique, you find that quite often
the devil is in the details. Sone architect said God is in
the details, but human factors folks usually recognize that
the devil is there also. It's when you get down to the nitty-
gritty understandi ng of what people have to do that you find
situations where they m ght not reasonably expect it to do
t hat .

The bullets 2 through 5 on that chart are really
| ooki ng at that next question, what can people reasonably be
expected to do? It's situational and within two systens as
simlar as renote afterloading brachytherapy and tel etherapy
is simlar in many respects, you mght find that some of these
areas had greater influence than others.

And then the sixth thing is sinply |Iooking for the inportant
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m smat ches and seei ng what we can do to resol ve those.

This outline we just tal ked about is the outline
for the two studies that were conducted. There are sone
weaknesses in this and they' re recogni zed. They're probably
nore than | listed. We were |ooking at systens that really
hadn't been | ooked at this way before so we didn't know what
we were | ooking at. That neans that the ranp up was a little
nore difficult in some areas. We tried to advance the art of
human factors eval uation by integrating nore things. W |ook
at not just the human machine interfaces, the interfaces with
the knobs and dials and hardware, but we also tried to | ook at
training procedures and other things all at the same tinme
because they all influence past perfornmance.

We had a dependence on a human factors industry
that's young and it's mainly conposed of small organizations.
That nmeans that they didn't necessarily have the breadth
necessarily to attack issues as we would have |liked. Another
weakness, we ask for a generic approach. You're seeing in
each of the two sets of volunes a | ook at about 25 facilities.
That means that hiding in there are some that don't have --
you're hearing an average, but nobody is average.

Anot her potential weakness was our sponsorship.
Certainly, we can be perceived as an outsider in that area and
there is a long-standing interaction between the nedical

community and the NRC that m ght have affected performnce of
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t he studies.

On the other hand, --

CHAI RVAN SI EGEL: Enough sai d.

(Laughter.)

MR. SERI G NRC sponsorship m ght have been a
strength as well. We are an outsider and we can conme in with
an outside view and we can conme in with a broader view

CHAI RMAN SIEGEL: |Is the glass half full or half
enpty?

MR. SERIG Correct. Depends on -- well. W
al so have a great deal of experience in human factors
eval uati on and probably at the time these studies started were
at the forefront in our ability to define that kind of work
and get it done.

Anot her strength is we didn't rely on relatively
sparse event data. As | said, we could | ook at an aggregation
of event data, but there was not very nmuch event data.

There's a very strong chance it would bias us or m sl ead us.
There's al so the problem of unreported events and here |'m not
i ndicating that they were unreported, recognized but
unreported, but there is a lot potential for events to be

uni dentified and therefore unreported and so we wanted to make
sure we handl ed those types of events as well.

Qur enphasis on the systens approach, nmulti and

i nterdi sciplinary aspects of the systens being evaluated -- |
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often tal k about the nedical community as a feudal society
because when | |look in fromthe outside, | see a |ot of
fiefdoms, a lot of princes and protection of turf and | see
prof essionalismas work being within a very prescribed area,
but maybe not as nuch comruni cati on across those |lines as

m ght be beneficial. W forced a | ook at the broader picture
and tried to break as many of those barriers as we could and
that sinply is working on our perception. | know you believe
differently.

CHAl RMAN SI EGEL: No. Why do you think so? I'm
really serious. | don't think we think that way. | think
systens analysis errors in nedicine generically point out that
t hat may be the fundanental problem

MR. SERIG | would agree with you.

CHAI RMAN SI EGEL: Doctors have been taught from
the beginning of time that they can do no wong and therefore
if any wrong occurs, it obviously was their responsibility and
there's no desire to even | ook at the rest of the system
That's fairly flawed thinking.

MR. SERIG W also use nore than one contractor.
And this turned out to be, | think, a major strength. W
didn't know how our contractors were going to perform They
hadn't been asked to do this kind of work before. They were
both small conpanies. They both, however, brought on nedical

consultants that assisted them throughout, but we sinply
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didn't knox what we were going to get back. W had a |ot of
hopes that we woul d get a good product, but we didn't know
what we were going to get back. So we tried to assure that at
| east sonet hi ng got back val uabl e and we had a redundant and
di ver se approach.

| think that when we get to the results you'l
see the two studies turn out to be conplenentary.

Anot her thing that | think is a strength is we
stopped. We stopped at a point where we defined what | ooks
| i ke a reasonable set of things to do given the human factors
probl ens that were identified, but none of those things to do
were defined down to a gnat's tooth because this was not the
right forum This was not the right group to do that. Their
j ob was diagnostic and to at |east indicate given the
di agnosi s what types of things m ght be done, but not then to
go on and say this has to be done, this has to be done, this
has to be done. That's a job for a nmuch broader forum

What you're going to hear now is the briefest
part of the presentation. There's very detail ed coverage in
the reports. | encourage you to read at | east the Executive
Summary, maybe the conclusions in Volunmes 1 of each of the
reports if you're interested, because Volunmes 1 are where al
the information is pulled forward into what was |isted as task
6 here. It is the -- here's what we saw went wrong, here's

t he kinds of things we think m ght be devel oped to resolve
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t hose problens and here's sonme eval uation of how good those
al ternative approaches are.
As far as results, both studies did what we asked

themto do. They identified human factors' problenms and a

human factors problemwhich | didn't -- it's defined on a
previous slide and it's defined here, | didn't define it
earlier, but I will for you because this is nmy favorite
substitution for human error. |It's a task which humans are

not likely to performto the level required by the system It
doesn't point at the human even connotatively and say the
human screwed up, it just |ooks at what people are being
required to do in detail and then it brings the know edge that
we have froma fairly broad range of psychol ogy to those tasks
and say well, can you reasonably expect those things to be
done to sone standard? |If it has to be done all the tine, if
date always has to be done in the European format, can you
expect that?

Agai n, both studies identified which factors
which could contribute to the various human factors problens,
that is, they very specifically indicate interfaces between
t he humans and the hardware which m ght |ead to problens,
i nterfaces between humans and the geography that might lead to
probl enms, how far an operating roomis froma sinulation room
is froma treatnment room that kind of thing. They also

i ndicate sone -- and I'l|l phrase these as differences from
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what has becone an accepted practice in other fields. They
indicate that training is different than it would be if it was
up to snuff in other fields, sone of the organizati onal
factors, as well as some of the procedures.

Those studies then prioritize those human factors
probl ens and identified a nunber of critical tasks or critical
task areas that were not only likely to -- there was likely to
be a human error, but there was likely to be sonme kind of
adver se outcone.

The next two slides |ist the coincidentally ten
critical tasks or ten critical task areas. There's a little
bit different term nology fromone study to the other,
identified for renote afterl oadi ng brachytherapy and for
t el et herapy.

l"d like to point out that given about four
years' experience with these reports or their generation in
the studies, | know that these lists are nore simlar than
they appear. What you're seeing to sone extent is different
people trying to tell you the sanme thing and they use
di fferent phrases, but when you read the information as | hope
sonme of you do, you'll find that there's a considerable
overlap, but not entirely. There are also sone things that
one contractor points out, the other contractor does not. To
that extent | think they're conplenmentary though. They

really, it's not that one guy is wong and one guy is right.
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It's that one guy nade an observati on that another guy didn't
and | think they're both inportant.

Finally, for results, both studies identified
alternatives for inproving system performance of the critica
tasks or the critical task areas and both studies found sone
alternatives to offer greater potential values than others in
eval uating these things.

Page 19 is a general approach for addressing
human factors problenms. |It's straight out of one of the
docunents. In essence, you could use this as guidance for
choi ce anong or integration of alternative approaches when you
have a problem and certainly you'd |ike to decrease the
l'i kel i hood of human error before thinking about danage control
at the bottom so they really are listed in order of
pref erence.

l"d like to read a passage though that has a
little bit to do with what you just saw on page 19. 1In the
ot her contractor's report there's a passage that says "the
multiplicity of contributing factors limts the useful ness of
al ternative approaches that focus on singular fixes to the
negl ect of factors that interact and perneate the system The
pervasi veness of the contributing factors al so suggest that
approaches that address the problemin one task area also are
likely to be beneficial for performance in another task area."

So if you change human machine interfaces and if
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you're careful in doing that, if you evaluate -- you don't
just make a change, you evaluate the inpact of that change,
you mght find that it inproves performance not only in the
particul ar task you were interested in, but in others as well.
But of course, you have to be concerned that it could nake
performance in other areas worse, and so you have to continue
your eval uation as you nmake changes.

CHAI RMAN SI EGEL: Because potentially that's
counter-intuitive and we've argued often that attention to
certain small areas of performance would divert attention from
the really inportant tasks.

MR. SERIG | would argue the sane thing, but I
did not bring with nme, as an exanple, the association for
advancenment of nedical instrumentation has a document whose
name is nmuch too long to renenber. Hunman factors engi neering
gui delines and practices for -- Section 5 in there is a
conversion froma mlitary docunent, but it outlines a process
of human factors engineering and it's really human factors
engi neering for devices, but it could be translated to full
systenms where people are conponents as well as devices, that
stresses the iterative | ook at the consequences of a change,
not just at the local point, but throughout the system And I
think that's one of the things that's very strongly brought
forward in both of these reports is that you really have to

| ook at the whole system and the influence of changes at any
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one point on other points.

CHAI RMAN SI EGEL: You neke a very strong argunent
for experinmental validation of regul ations where they becone
regul ations.

(Laughter.)

MR. WAGNER: Are we kicking the dog agai n?

CHAI RMAN SI EGEL: No, not at all, not at all. In
fact, the NRC has actually tried to do that. | nean if we
recall back to the pre-QMrul e days, there was an attenpt to
take an early version of the QMrule and put it in a place in
the facilities before it became a rule to see whether it had
much i npact on the way they worked and I think you make a very
conpel ling argunent for doing that as nmuch as possi bl e.

MR. SERI G Change whatever, for whatever reason
shoul d be analyzed prior to --

CHAI RMAN SI EGEL: If you've got a conplex system
much of which is a black box and despite the attenpts to
analyze this, a lot of this really is a black box. If you
change sone input in the systemor sone cog in the system
you've got to | ook at the whole systemto find out what's
really happened.

MEMBER STITT: | just want to make sonme self-
serving coments here.

CHAI RVAN SI EGEL: Pl ease do.

VEMBER STI TT: |l love to see it when it's in
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writing. This area of interest has gotten nme turned on over
t he past year and a half, have gotten together with sone
people fromthe University of Wsconsin called CHPCS, Center
for Human Performance in Conplex Systens and the NRC is aware
of that. It's not uncommon that people fromthe NRC show up
to give tal ks and put on sonme shows at our annual neetings,
one of which will be com ng up next week and we've invited a
variety of people in the bracytherapy instrunentation area to
conme and try to learn, but sone of the things that |I've gotten
out of this are that through some readings that you've
recommended and ot her people have recommended that the whole
busi ness of human error in nmedicine which used to be just
sinply ignored can be very easily described and identified and
docunented and in fact, one European investigator has a
conputer software programthat you can take a whol e variety of
different events, whether they're nmedicine or transportation
or nucl ear power plant and | ook at human perfornmance, | ook at
mechani cal, | ook at organi zational issues and you can
literally conpile this into a research format.

| guess the point is that nore noney is being
expended and grants are conpetitive to try to | ook at hunman
performance. There's a large grant that's out in bl ood
banki ng that uses a variety of new systens and you can be very
obj ective about how these things occur and then try to | ook at

what you can do about them So | guess, part of it I want to
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say is the NRC and ny work here has gotten nme involved in this
and | want to say thanks for that exciting twi st of events.
Peopl e ought to be looking at the literature for these issues.
| think a lot of what we do in nuclear nedicine as well as
brachytherapy really fits into this whole human factors
busi ness.

MR. SERIG [|'ve got a couple of w ndup slides
and again ny discussion is going to be perfunctory. The high
| evel bullets I'"mgoing to provide are covered in excruciating
detail in the stack of docunments in front of ne, but really
we're | ooking at what are these sets of alternatives that
m ght lead to a healthier system for renote afterl oadi ng
brachyt herapy or for teletherapy and in this case we have a
short list for renote afterloadi ng brachytherapy and a little
bit |onger list for teletherapy, but | think that again the
differences in style and the content, once you boil it down,
woul d be very nmuch the sane.

Human system interface and equi pnent
nodi fications, it's very clear that there could be sone
changes to the equi pnment and facilities, particularly for
renmote afterl oadi ng brachytherapy and to sone extent for
tel et herapy that woul d reduce the likelihood of error, that
woul d make it nore detectable and that m ght make it easier to
correct, prior to msadnm nistration or at least prior to 20

fractions of m sadm ni stration.
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Job performance aids, that may be jargon that
you're not famliar with. | tried to stay away from that, but
it's unavoi dable. A job performance aid m ght for you guys be
a post-it that you put on your conputer to rem nd you to hit
the F7 key to do something. It's just in sonme fashion a
rem nder. It mght be a sequence of steps that you list sone
pl ace. There are lots of other exanples that aren't so
cognitive, but it's easy to see themonce you have a feel for
them For instance, if you watched the Oynpics in '92,
Summer A ynpics in '92, whenever, you m ght have seen Car
Lewis at the 4 x 100 relay putting sone tape on the track.

And that was the point where he intended to start his run to
accept the baton, so that he would still be within the |egal
pass zone. So it was sinply a job performance aid. You can't
go out on the track during the race until it's your turn.
VWhere are you going to stand? Well, here's where you stand, a
pi ece of tape with "Lewis" marked on it. That's where you
stand. A job performance aid.

Procedure nodifications, one of the studies, what
| think did a very good job on the question of |inkages
bet ween one activity and the next, what needs to fl ow between
one activity and the next. Very strong analysis of definition
of the kinds of things that m ght need to flow from one thing
to the next and then a |look to see whether they actually did

flow, and they don't. In many cases, they do not. 1In
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particul ar, what does not flow quite often is information that
woul d allow nme to check to see whether what |'mdoing is
correct. The verification information. This is Patient So
and So. This is Patient So and So. Do | have to continue to
ask that or is there some way to verify this? This is the
dose that is supposed to be adm nistered. |Is there sone
I ndependent way to verify other than just |ooking at the
chart. A nunber of kinds of things like that in particular in
one of the reports.

Trai ning and organi zati onal nodifications, |
think both of the contractors would describe -- | know one of
them does all the tinme and the other one does sonme tine, the
training they saw as see one, do one, teach one. As being the
medi cal nodel for training. A vendor comes out, you bought the
pi ece of equi pment. Vendor rep allows you to see them
perform Then you do one, maybe under their observation, but
then you're the teacher. They go away. Now you're the
teacher. That is certainly not consistent with the training
nodel s that have been built by human factors professionals and
others in other industries. That's a rather heavily discussed
and - -

CHAI RMAN SI EGEL: Actually a noderate anount of
medi cal activity is do one, do one, do one. You start off
never having done it before and say I'I|l figure this out.

MR. SERIG Well, | don't think anybody uses this
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term but it occurs to ne that coping behavior in a nedical
setting m ght not be what you want, but that's what you get
quite often and enough said.

Organi zational nodifications, again, there was an
attenpt, at least on the part of one contractor to identify
sone very specific organizational functions that supported
operational functions and to identify places where that
support m ght not have been adequate to |l ead to reasonable
expectations that the operator did what they were supposed to
do.

"' m not going to go through the teletherapy |ist
in any detail. I'll just point out that this is in order from
top to bottom where they thought that workload contributed to
nore things than did inplementation skill. In other words,
the ability to do the task was very often there, but workl oad
may have nmeant that you got distracted in the mddle of the
task, canme back to the wong point in the task or sonething
else. So -- and again, if you parse these and | ook at them
agai nst the set that the renote afterl oadi ng brachytherapy
folks came up with, you'll find that there's a | ot of overl ap,
the two lists |look different, but are not as different as they
| ook.

| think that what that |eaves us with is sone
opportunities and challenges. There's no doubt in ny mnd and

| don't think there's any doubt in either of the contractor's
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m nds that we have avail able the technical skills to resolve a
| ot of the human factors problenms in tel etherapy and renote
afterl oadi ng brachytherapy. And | think the key challenge for
us now as | thought five years ago when | talked to the ACRS
about this, is well how do you get it done and we're still
wrestling with that, but again, as | pointed out, a different
forumis required to answer that question. You need to think
about what players need to be involved, how to get them
i nvol ved and what activities need to be done and how do you
break down or manage to assure that there are not barriers
bet ween the groups that need to play together.

Current follow up in the NRC, there are two
items. NRC just devel oped an agency-w de hunan perfornmance
program There are two itens in that that relate to
specifically to follow up. One is to reviewthe findings in a
| ot nore detail than | did today. And to try to conme up with
an integrated plan for dealing with them and again, the
questions m ght well be how to involve the [arger comunity.
We're interested in | everage and using very real resources and
very know edgeabl e resources. Let nme say that the fol ks that
were visited by these contractors were very receptive, even
t hough occasionally they were put upon. This was not
noni nvasi ve di agnostics. This was invasive. But they
understood to a | arge extent what was goi ng on and probably

woul d see being a player in the follow up activities as being
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i nportant.

A second itemis to investigate the feasibility
of using something called task network nodeling to estinmate
human contribution to a risk associated with activities of
materials |licensees. That's the way it's in the human
performance program plan. Task network nodeling is a conputer
simul ation. You can event based sinulation, you can put in
mechani cal events, human events, all kinds of events. You
link them together as they would in the natural environment to
t he best of your ability and you can mani pul ate them and what
we hope to be true is that you can nmake changes to a nodel
that m ght be representative of situation A and see whet her
you successfully reduce the nunber of overdoses or w ong
patients or whatever, yet to be done though.

There are al so presentations being nmade. Last
spring, | talked to the Geat Lakes Chapter of the Health
Physicists Society and in Novenmber, I'll talk to the Northwest
Chapter of AAPM

The last thing on the list is one of ny favorites
and it's been spurned once. |I'mhoping it will be nore
successful next time, but it would be a colloquiumto try to
bring together a interdisciplinary, multi-disciplinary group
to sit down and try to cut up the pie, what things need to be
done and who can be invol ved.

That's where we are today and | think "]
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entertain any questions now.

CHAI RMAN SI EGEL: Thanks, Dennis. Questions?

MR. QUILLIN: Have you gotten any feedback from
the manufacturers of these devices?

MR. SERIG No, | have not.

CHAI RMAN SI EGEL: Based on the recent literature
t hat has dealt generically with errors in nmedicine, do you
think these areas of nedical practice are about average,

better than average or worse than average?

MR. SERIG | can only work with the hearsay I
have and everybody around this table will tell nme you're
better than average and | think that's true. | think that's

true because | hear one in a 100 therapy-drug
m sadm ni strations. | hear nunbers which are nuch worse or
appear to be nuch worse than what we experience here. On the
ot her hand, some of the things that we see in other nedical
settings are consistent with what we see. Wong patient is
wrong patient, regardl ess of what the nedical procedure is and
frequently, you know, the nedical procedure is irrelevant to
the fact that a wong patient showed up, got treated or
what ever .

CHAI RMAN SI EGEL: Thank you. All right, that
brings us to final adm nistrative issues. First is status of
positions on the ACMJI. Are you going to bring us up to date

on that, Trish?
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MS. HOLAHAN: COkay. There are two currently open

positions, one being the radiation therapy technol ogi st and we
had forwarded one nom nation to the Conmm ssion and that
i ndi vi dual wi thdrew her nom nation so we have anot her paper,
anot her alternate candi date and that nom nation is currently
in the process of Comm ssion approval. Also, we had a
position for a therapy nedical physicist and we had a
screeni ng panel and they ranked the top three candi dates from
t hat screening panel and the staff is in the process of
forwardi ng the nom nations to the Comm ssion again for
Comm ssi on approval of the candi dates sel ected by the Panel.

The third itemthat's not on your list is that
with Dr. Siegel departing next year, | believe, is we are also
in the process of replacing the nuclear nedicine physician and
sel ecting a new chairman and the Conm ssion paper is prepared
and is in the process and all the Commttee nenbers, |
bel i eve, were contacted on that.

MEMBER NELP: | didn't receive any information
about replacenment. Are you circulating for suggestions?

MS. HOLAHAN: No, we're just basically saying,
t he Comm ssion paper that is going up is indicating the need
to repl ace.

MEMBER NELP: | see. Thank you.

MS. HOLAHAN:  Yes.

CHAI RMAN SI EGEL: |Is there any question that wll
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occur? M question was when is the Federal Register notice

for nomnations to replace this nuclear medicine physician on
the Commttee going to appear?

MS. TAYLOR: | would have been confortable if it
had al ready been done.

CHAI RMAN SI EGEL: Me too.

MS. TAYLOR: But due to the process of the
manager s and concurrence process and issues, it wasn't able to
happen.

CHAI RVAN SI EGEL: Let ne suggest that given sone
of the very inportant issues that the Conmttee is likely to
deal with in the near term that although we have tol erated
not having a radiation oncol ogy physicist on the Commttee for
a relatively |longer period of time than we wi sh to, not having
a replacenment for this particular nuclear medicine seat on the
Committee, it's a suboptiml approach

Does anybody di sagree?

MEMBER STITT: Strongly agree. So pl ease pass
the word upstairs we'd like to nove this one al ong.

MS. HOLAHAN: Ckay, I'Ill take that back. Okay?

CHAl RMAN SI EGEL: Okay. Next is release of |ist
of ACMUI nenbers.

MS. TAYLOR: Yes, we often get a | ot of requests
to release this list. | just want to make everyone aware that

it is released. It is considered a public docunent. Not
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rel eased, residential addresses and phone nunbers and | have
this directed to ny attention. Currently, there's only one
menber that has a residential address |isted.

CHAl RMAN SI EGEL: Okay, |'m also, on the sane
note, |I'm pleased to announce that there are not only two
people let on the Committee who don't currently have E-nmail.
Dr. Berman has joined the electronic ranks in cyberspace.

MS. TAYLOR: | have one question on that. Does
your secretary have access to that?

CHAI RVAN SI EGEL: So ideally everybody can be
el ectronically connected before | finally rotate off the
Comm ttee.

Travel ?

MS. TAYLOR: The secretary requests that everyone
be sure and include their airline itinerary they get with
their ticket. It nmakes it easier for her to process the
rei nbursenents.

CHAI RMAN SI EGEL: Finally, just note for your
cal endars that at least in theory we're scheduled to neet
February 21 and 22 and we wi |l discuss over the next weeks
whet her we're going to extend that neeting an additional day
to include a first foray into training and experience. In
part, that will depend a little bit on what the NAS says.

We al so need to get the cal endar circul ated soon

so we can schedule the May neeting or the April neeting or
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what ever because |'m going to be in Korea and China for a good
fraction of May so we'll need to pick these dates soon so that
there's tinme left on the cal endar.

Are there any other adm nistration i ssues which
any of you wish to bring up?

MS. HOLAHAN: The only other thing I'd like to
raise is if anybody has any suggested topics for the My
nmeeting at the tinme they' re being contacted for scheduling.

CHAI RMAN SI EGEL: A continuation of the training

and experience discussion is going to be high on the Ilist of

t hings that we hope we'll be dealing wth.
Failing that, | once again would |ike to thank
the staff who are still remaining in the roomfor all the hard

wor k you guys do in putting this neeting together and
preparing to speak to us and wal k us through these conplicated
i ssues. | hope we've provided you with sonme useful input.
Torre, particularly, thanks for all your | ogistical help.
We're not going to execute you for getting the agendas m xed
up yesterday because you canme through with that wonderfu
suggestion of allowing us to deal with the closed session
during that period we opened up, so everything worked out
gr eat .

As far as |I'm concerned, we may adjourn, but
Trish needs to do it officially.

MS. HOLAHAN: Ckay, |'d like to just thank al
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participation in this neeting and as the

DFO, | formally close this neeting.

concl uded.)

(Wher eupon,

at

12:13 p.m,
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t he nmeeting was



