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unanimously approved the staff's
n, which was option four. We will
when the Commission votes on the

which again is spring 2023 most

item 11, as part of the non-medical

he ACMUI recommended to the NRC

\J

to evaluate the issue of detection

dical isotopes in municipal waste,
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waste from nucleda|

triggering the lai

of guidance,
instructions. W
open; the staff

Agreement States ]
to the Agreement |
State Tribal Comn
Target date is sp

So, £
one, the ACMUI teq
for October 4th
close this, as
Number two, the
Occurrence Suy
recommendations i

close this, th
completed,
report when publi
Estimated date o
NMED reports are

Item
Subcommittee on R

Practice Requirem

to provide a draff

and wil

19
r medicine patients that might be

1dfill alarms and provide some level

lbest practices, or additional

also recommend that this remain

presented to the Organization of

oard, and they agreed with a survey

o

Htates. Next steps are to draft the

unication and the survey question.

ring 2023.

dr the 2021 recommendations, number

ltatively scheduled the fall meeting

through 5th, 2021. We propose to

he meeting has already occurred.

NCMUI endorsed the ACMUI Abnormal

4

rommittee report, and the

H
4

rovided therein. We propose to

§ best practices document was

11 be attached to the annual NMED

=

hed and will be publicly available.

fi publication is May 2022. Annual
posted on the NRC website.
three, the ACMUI formed a new

q

idionuclide Generator Knowledge and

ents. The subcommittee is expected

report, and any recommendations at
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the fall 2021 AC
this, as the rep
meeting.

Item
Subcommittee on E
Knowledge Trainin
provide a draft
the fall 2021 A(Q
close this, as |
meeting.

Item

DaRT Subcommittes

radiation therapy

source. The subc

draft report, and

2022 ACMUI meetiq

subcommittee presg

teleconference on

Item
Subcommittee on B
support options
recommend this reg
SECY package, wh
Commission consid
rulemd

when the

1

20

NUI meeting. We propose to close

H
»

rt was presented at the fall 2021

four, the ACMUI formed a new

merging Radiopharmaceutical Therapy

The subcommittee is expected to

eport, and any recommendations at

MUI meeting. We also propose to

L was presented at the fall 2021

five, the ACMUI formed a new Alpha

on the diffusing alpha emitter

or DaRT, manual brachytherapy

i

4

mmittee is expected to provide a

any recommendations at the spring

I We propose to close this, the

g.

ented its report during a public

b

December 15th, 2021.

six, the ACMUI endorsed the

xtravasations report as amended to

for the subcommittee report. We

main open, the staff has drafted a

ch includes a rulemaking plan for
leration. We will close this item
king plan 1is voted on by the

NEAL R. GROSS

cou
1
(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
716 14th STREET, N.W., SUITE 200

WASHINGTON, D.C. 20009-4309 www.nealrgross.com



Commission.
Item

Liberty Vision

y

brachytherapy sou;:

to provide a draf
the Spring 2022
remain open. NRQ
35.1000 licensing
will receive for
2022. The N
teleconference in

Item
scheduled a sprin
2022. We propossg
this meeting curr]

Numbe
subcommittee to
revision to Reg
administered rad
comment on the NF
release licensin
subcommittee is ¢
and any recommern

meeting. We propo

presented its rep

21

seven, the ACMUI formed a new
Hubcommittee for the Y-90 manual
rce. The subcommittee is expected

t report and any recommendations at

ACMUI meeting. We recommend this

staff is currently drafting the

guidance which the subcommittee

J

review and comment in the Spring

RC staff plans for a public
the Summer 2022.
eight, the ACMUI tentatively

H

meeting for April 4th through 5th,
to close this as we're presenting

ently.

T nine, the ACMUI formed a new

review the NRC's draft proposed

Guide 8.39, release of patients

loactive materials, and reviewing

C staff's additional draft patient

<

guidance for CiviDerm. The

)

kpected to provide a draft report,

lations at the Spring 2022 ACMUI

1T

e to close this as the subcommittee

ort at the public teleconference on
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December 15th, 20
Item
Subcommittee on R
Practice Requirem
provided therein
open. The NRC
group on February
prepare a regulg
Commission at the
is due by March 2
Item
Events Subcommitt
provided therein
ACMUI established
fall meeting. T
its charge and ma
spring 2022.
recommendation
Subcommittee's re
Item
Medical

Event S

expected to

prd
recommendations a

recommend this r

plan for a publi

q

I

l

|

1

k

K

U

D

§

Cou

22

ten, the ACMUI endorsed the

idionuclide Generator Knowledge and
nts report, and the recommendations

We're recommending this remain
ricked off the rulemaking working
2022.

23rd, The working group will

tory basis which is due to the

end of March 2023. The final rule
26.
11, the ACMUI endorsed the Medical
ee report and the recommendations

We propose to close this, the
the subcommittee during the 2021

le subcommittee is working through

r be ready to present its report by

The staff will consider any
rom the Y-90 Medical Event
bort.

12, the ACMUI formed a new Y-90
ibcommittee. The subcommittee is
vide a draft report, and any

the Spring 2022 ACMUI meeting. We

tmain open, the subcommittee will

-

teleconference in the summer of
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2022, or to prese
Item

Subcommittee on E
Knowledge Require
report and the re
propose to close
recommendations
Subcommittee's re

Item
Alpha DaRT
recommendations 4
staff considered
final guidance d
2022.

Item
Subcommittee on 1
Patients Administ
CiviDerm and rec
this to remain oj

subcommittee's ¢

revising the Civi

the summer of 202
Item
]

Subcommittee on

Patients Administ

If

I

I

d

t

K

D|

X

9

¢

X

Cou
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it during the fall 2022 meeting.
13, the ACMUI endorsed the
herging Radiopharmaceutical Therapy
hents and Theranostics Subcommittee
rommendations provided therein. We

this as the staff will consider any

from the Y-90 Medical Event
bort .

14, the ACMUI endorsed the ACMUI
ubcommittee report and the
herein. We propose to close, the
the subcommittee's comments, the

cument was issued on March 10th,

15, the ACMUI endorsed the

egulatory Guide 8.39, "“Release of

red Radioactive Material” report on

mmendations therein. We recommend

en. The NRC staff considered the

pmments, the staff 1is currently

Derm memo and expects to issue in

16, ACMUI endorsed the ACMUI

egulatory Guide 8.39, "“Release of

red Radioactive Material” report on
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the proposed proy
recommendations
NRC

open. staff

comments, as well
State comments.
comment in the su
revised document
the fall of 2022.

That
pull up -- I gues
report?

MR. H
any questions reg
clarify, and then
the report.

MR.
guestions on the
do we have a moti

MEMBE

MEMBE

MR. E
take the vote?

CHATIR
all

and a second,

(Chor

t

24

and the

lisions on Reg Guide 8.39,

herein. We recommend this remain

is addressing the subcommittee's

| as regional staff, and Agreement

The reg guide will go out for public

mmer. The NRC staff will provide a

Ho the ACMUI for a 60- day review in

is the end of the report, and let me

do we have a motion to approve the
[NBERG:

Don, maybe ask if there's

qrding the presentation that you can

somebody will make a motion to close

L.OWMAN : Okay, vyes. So, any
report? Hearing, or seeing none,
pn?

R WOLKOV: Harry Wolkov, so moved.
R MARTIN: Melissa Martin, second.
INBERG: Dr. Metter, do you want to
METTER: Yes. So, we have a first,

in favor of the motion?

us of aye.)
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CHAIR

opposition? Heari

Lowman. The repo
the ACMUI.
MR. E
CHATIR

and move on to th
the open forum, W
staff identify me
discussion. Any]
discuss briefly?
MEMBE
CHATR
MEMBE
that I just heard

to change their

with an authori#

I'm not quite sur

particular, wonde
I don't really ki
between ABR, and
user status.
So, ]

NRC staff on that

ACMUI have to con

25

METTER: Any abstentions or

ng none, thank you wvery much, Mr.

rt has been unanimously approved by

INBERG: Thank you Dr. Metter.

METTER: Now, I'd like to go ahead,

B

¢ next item on the agenda, which is

and NRC

y

here we'll have the ACMUI,

dical topics of interest for further

topics, or items of interest to
R ENNIS: This is Dr. Ennis.
METTER: Yes, Dr. Ennis?
R ENNIS: More of a regulatory issue

hbout, that the ABR has an intention
practice of designating graduates

rd status eligible certification.

2

e all the details of this, and in

rring what the NRC's view on that is.

low the regulatory back, and forth

NRC on eligibility of authorized

m interested in hearing more from
and possibly something that we at

]

sider discussing.
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CHATR
Einberg, is there
MR. 1
Ennis. Yes, we re

as you indicated,
or issuing authox
that request righ
I would note thd
available, and sd
say minimal impa|
practice of medic
Ms.
interacting with
anything to add?
MS. A
covered it all.
that really the
staff would ju
documentation of
individuals that
under the alterng
I guess on our en
MR. E
CHATR

be possible for

117

o

l

i

N

¢

Il

Cou

H

ized user status,

-

=3

re pathway.

26

METTER: Thank you Dr. Ennis, Mr.

a comment from the NRC?
Yes

INBERG: and thank vyou Dr.

eived a letter from ABR indicating,

that the plan on not recognizing,
we're evaluating

now, and what the impacts may be.

t the alternate pathway is still

there should be, I don't want to

¢t, but it should not impact the

ine.

Ayoade of my staff has Dbeen
ABR. Ms. Ayoade, do vyou have

YOADE: Thanks Chris. I think you

'he only other thing I would add is

Llicense reviewing process for our

t include more of reviewing

the training, and experience of
ould have used the ABR certificates

So, that's the impact

1 as well.

NBERG: Okay, thank you Ms. Ayoade.

METTER: Yes, thank you. Would it

bur next meeting to just have an
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update on that st
really clearly?

MR. E

CHAIR

of

h

topics intere
further discussio

MEMBE

comment . I don

interact with ABH]

motivations, and
radioactive mater

CHAIR
think the ABR will
with the ABR,

ang

this. If that's i
sound reasonable?
MR.
reasonable. Later
presentation on tf
then discuss the m
going to report {
of all the medicall
will be interfacil

well.

CHAIR

q

i

H

27

ytus 1f it has been laid out for us

[NBERG: Absolutely.

METTER : Thank vyou. Any more

st for the upcoming meeting for

?

=

¥ ENNIS: Dr. Metter, just one more

t know, do we as ACMUI want to
R about this to wunderstand their
ow it impacts our kind of safety of
lals?

METTER: Thank you Dr. Ennis.
put, and the NRC will work together
I we'll put together an update on
t for this, Mr.

Einberg, does that

EINBERG: Yeah, that sounds
when Dr. Celimar Valentin gives her
e status of NRC activities, she'll
edical specialty boards, and we are
o the Commission on our evaluation
specialty boards, and of course we
ng with the ACMUI on this issue as

METTER: Thank vyou.
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like to (audio int

from the (audio i
of the decisions
and additionally.
MR. H
letter to the trar
CHATIR

other items of 1ip

or NRC staff?
our next i1tem o
related events. |

NRC staff assessm
MR. T
Metter. My name
physicist here on
and as you heard,
medical events £
slide please. Ju
threshold for dia
events for most
approximately

performed utilizi

Next

overview of the pr

we have 50 events

Ok

28

erference) that we did get a letter

mterference) and a document for one

we made regarding the NRC, ACMUI,

[INBERG: We plan on appending that

lecript, so it'll part of the record.

METTER: Thank you. Are there any

lterest for discussion by the ACMUI

8y, hearing none, let's move on to
ff business, which is the medical
lr . Dimarco will be presenting the

nt on the Status of Medical Events.

TMARCO: Hello, good morning, Dr.

is Daniel Dimarco, I'm the health

the medical radiation safety team,
I'm here to report on the status of

r the fiscal year of 2021. Next

»

fe
]

st as a little background, the dose

dnostic events precludes a report of

years, and each vyear there are

15,000 therapeutic procedures

mg radioactive materials.

slide please. Just as a little

R

evious years, for fiscal year 2016,

reported,
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and 48 for FY 18'.
broken down into
what events were
parenthesis thers
involved were the
then those were i

Next
more recent upday
reported in FY 2
2021. And again
each of the diffd
please.

So,

9

for FY21, we had
one FDG overdose
radiopharmaceutic
Next
the patient was {
was administered
technician had r
dosage after the
have much more
reached out to gef

but I have not be

Next

1

M

[

]

D

§

t

§

Cou

q19,

29
Here you can see all of the events
the different regulatory -- where,
ecorded. And as you can see in the
if the total number of patients
greater than the number of reports,
\ the parenthesis.
51lide please. And here we have a
re, where 56 medical events were
48 in FY 2020, and 64 for FY
you can see the breakdown within
rent modalities there. Next slide
rtting into the events themselves,
four medical events in the 35.200,
and three instances of the wrong
1.
s1ide please. For the FDG overdose
and

rescribed 0.37 gigabecquerels,

3.85 gigabecquerels, and the

talized he administered the wrong
I do not

rreatment. Unfortunately,

information about this. I have

more information about the events,
i1 successful in getting that yet.

s1lide please. This event involved
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iodine-123, wher

megabecquerels q

=

J

administered 5.
When the hospital
was called back,
had stayed at the
iodine-131 safety
The p
iodine-123 was
estimates of the
1,220 centigray
pretty big range,
did not accuratel
the potassium i
unfortunately 1los
given Synthroid m

Next

determined to be

The appearance, 4§
iodine-131 capsy
containers themsg

visibly very dif]
rooms. The patie

visible on the ou

And

30

& a patient was prescribed 7.4
D f iodine-123 but was instead
5 gigabecquerels of i1odine-131.

realized their mistake, the patient

and was given potassium iodide, and

hospital for four days under their
protocols.

lanned dose to the thyroid with the

only 2.3 centigray, but early

dose actually received range from

to 155,000 centigray, which is a

but it's because the dose estimates

v account for the administration of

dpdide. Afterwards, the patient

t their sense of taste, and was

D|

edication.

51ide please. The root cause was

several errors caused by the NMT.

nd the size of the iodine-123, and

les are very different. The

Hlves, that they're in, are also

ferent, and are kept 1in separate

mt's name, and date of birth are

tside labels.

he doses checked in a dose
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calibrator to en
administration.

require two NMTs

and the NMT ini

between diagnosti{

involved NMT had
safety event anall

incident.

Next

]

h

a patient was pre

31

sure the correct dosage prior to

Now, all iodine procedures will

to sign off before administration,
ial competency will be evaluated
doses. The

¢, and therapeutic

their employment terminated, and a
ysis was scheduled to review the
where

s1ide please. In this event,

scribed 1.11 gigabecquerels of Tc-

99 Sestamibi buft was instead administered 4.42
gigabecquerels offf Tc-99 sodium pertechnetate. The
effective does Was estimated to be about 5.74
centisieverts, amd unfortunately, I have not been
able to -- I reaghed out but have not received any

additional inforn

<
please.

This
that a patient h
andg

stress test,

injected with a

Again, this event

event report it

=

information, and

receive it. Next

i

tion about this event. Next slide

event 1is an anonymous allegation

d been injected with MDP during a
also

that the same patient was

Tc-99 Sestamibi at a later time.

had very little information in the

elf, and I have requested more

will send that back to you when I

slide please.
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And

medical events,

which you can ssg

please.
This

thorium therapy,

0.0405 millicuris

factor receptor
instead received
(MSLN) TTC.

This
a novel TTC event
the

HER2 antigel

manufacturer h
radioisotope, but

in the body, so t
doses to the lives
the small intest
centigray to the

[«

And
toxicities were |
please.

Can Yy
This event

Yes.

patient was presc

cou
1
(202) 234-4433
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¢
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yith that we get into the 35.300

f which there were ten this year,

=)

here on the slide. Next slide

first event involved a targeted

where a patient was prescribed

-

D

of thorium-227, epidermal growth

2 target thorium therapy. But

N.046 millicuries of the mesothelin,

as an investigative study involving
intended to deliver radioisotope to

1 expressing tumor tissue. The

el incorrectly labeled the

both drugs are processed the same

hey were able to get some estimated

of 609 centigray, 164 centigray to

iine, 174 to the kidneys, and 85.3

red marrow.

Wfter six weeks of monitoring, no

loted in the patient. Next slide

bu go back to the previous slide?

was a patient overdose, where a

ribed 1.11 gigabecquerels of sodium

NEAL R. GROSS

RT REPORTERS AND TRANSCRIBERS
716 14th STREET, N.W., SUITE 200
WASHINGTON, D.C. 20009-4309

www.nealrgross.com



iodide, iodine-]
gigabecquerels.
whole body dose o
the bladder wall
In
gigabecquerels
technologist, who
prescription of 3

worksheet that |1

millicuries on 1it|.

event was determ

corrective actio

improved supervig

Next slide please
This
sodium iodide, tl}
the patient was
received only 2.
the dose was di
patient only recs

radiopharmacy dis

a shipping vial a

33

1131, but instead received 3.7

There was an estimated, expected

26 .64 centisieverts, and a dose to

of 225.7 centigray.

his event, the dosage of 3.7

was verbally given to the

did not check the written directed

0 millicuries. The NMT was using a

lad the incorrect dosage of 100

And so, the root cause of this

1lned to be human errors, and the

s included new personnel hires,

ion, and procedure modifications.

b

event also involved iodine-131

lis was a patient underdose, where

brescribed 7.4 gigabecquerels, but

K

2 gigabecquerels. For this event,

rided into two capsules, and the

ived one of the two capsules. The

¢overed the second capsule stuck in

fter the hospital returned the vial

to the radiopharnm
A sy
however, to comp

cy.

bsequent dose was administered

llete the thyroid cancer treatment.
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Next slide please}

involving iodine-
was prescribed 3.
0.7215 gigabecqu
10,000 centigray
Again
capsule of a two
the remaining cag
the root cause wa
did not follow
procedures. So,
procedures updal
administrations,
supplemental
administered to a
For g
177 Dotatate.
was

patient

received only 5

treatment, a leak
connection. H
contamination wasg
the patient were

Subse

the root cause wa

pre

34
This is another patient underdose

131 sodium iodide, where the patient

u

| gigabecquerels, but received only

rels. The dose

prescribed was

but administered was only 3,900.

the patient only received one

capsule treatment, and they found

sule in the original wvial. Again,
§ determined to be human error, they
the written handling, and survey
corrective actions included
ting for radiotherapy isotope
and DOT has training, and
radiation technical training

Il technologists. Next slide please.

his event, this involved lutetium-

A patient underdosed, where the

scribed 7.4 gigabecquerels, Dbut

06 gigabecquerels. During the

q

ige was found in the adapter needle

pwever, no personnel ' or area

found, and no adverse effects on

expected.

quent investigation determined that

fe

]

5 a defective part of the assembly,
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specifically the
a vacuum seal with
the new assembly
intervening facto

This
involving lutetiuj

Where
gigabecquerels, by
gigabecquerels of
was stopped premalt
they had a chemd
instead of the

¢

therapy, as it w4

dose was 479 cent
dose to the kidne}
No m¢g
root cause was deft
of patient recoxrg
slide please.
This

\

involving lutetiur

was prescribed 7.{4

0.666 gigabecquer
technician had di

site, and flow.

I .

35

dJual male adapter, and the lack of

1 the septum from repuncturing with
setup could also have been an

Next slide please.

was also underdose

a patient

h-177, this time being Lutathera.
the patient was prescribed 7.4
It only received 14 percent, or 1.04
the prescribed dose. The procedure
turely after the patient had stated
therapy injection the day before,
lay after the radiopharmaceutical
s intended to be. The prescribed
igray, but the estimated delivered
r was only 67 centigray.

lical impact was expected, and the
rermined to be an inadequate review
ls by the authorized user. Next
vas also another patient underdose
n-177 Lutathera, where the patient
| gigabecquerels,

but only received

els. During the treatment, the

fficulty establishing IV injection
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Howev
none were expects
be a poor wvenous
Next slide please

For
involving the iod
patient was pres
was measured at {
but was delivered

This
residual activity]

176.12 megabecqueg

36

er, no adverse effects were noted,

1, and the cause was determined to

@ccess, and incorrect gauge needle.

this slide, this is an event

ine-131 Iomab-B underdose, where the

ribed 414.4 megabecquerels, which

he time to be 388.5 megabecquerels
only 212.38 megabecquerels.
was

determined by measuring the

in the vial, and tubing, which was

rels. A considerable error in the

tubing required & replacement of the infusion set,

however the probl
tubing, so the
slide please.
milliliters dosag
an approximately
prescribed, and &
No r¢g
dose was
readministered W
actions included
slide please. 1

underdose involwv

requir

em persisted with the second set of

qdministration was stopped. Next

Only 38 milliliters of the 43

D

& were administered, and there was

0.111 sievert difference 1in the

ctual effective dose.
-administration of the diagnostic
led, and the therapy dose was
ithout incident, and corrective
procedure modifications. Next

n this event, this was a patient

ing I-131 Iomab-B. Patient was
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prescribed 35.11
18.76 gigabecquer
1900 centigray.

from the infusion

A nur

tube occluding cl
the flush bag lin
No adverse effect
dose was considen
training was prov
nuclear medicine
up the infusion p
And 4
solely responsibl]
pump for all pas

checklist for the

This
event, where t]
megabecquerels,

megabecquerels. T
blood pressure in

in the hot lab fo

37

gigabecquerels, but only received

els, with a dose administered of

During the treatment, a leaking tube

system was noticed.

i

se had inadvertently removed the

amp and opened the roller clamp on

B

¢ at the beginning of the infusion.

1T

were expected, and the bone marrow

ed to be sufficient. Supplemental

ilded to the radiopharmacist, and the

H

»

upervisor on operating, and setting

mp .

he nuclear medicine supervisor was

)

¢ for setting up and operating the

itients. They also developed a

pump operation. Next slide please.

pvent involves a radium-223 Xofigo

e patient was ©prescribed 3.47

but only received 0.63

he procedure was canceled due to low

the patient, and the dose was kept

r decay.

had ordered a new dose for a repeat

r, the decayed original dose was

id of the new dose that they had
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ordered. And so

brought back, and
administrative
reoccurrence. Ne

With
of which

events,

prostate treatmer]

treatment. Next
The £
treatment, where

gigabecquerels ac
of 14,500 centigr:
up CT revealed th
in the penile bul

Durin
the option of th
review indicated
fully visible on
result in incorre

cause was determi

3

%

v

|

]

i

it

ol

|

§

]

p

changes to the
implemented, and
ensure a cleare]
gland, and the
treatments.

cou

38
after the event, the patient was

delivered the remaining dose. And

ctions were taken to prevent

¢t slide please.
hat, we get into the 35.400 medical
four.

there were Three involving

ts, and one involving a MammoSite
s1lide please.

rst involved an Iodine-125 prostate
the patient was prescribed 1.013
oss 54 seeds with a prescribed dose

After the treatment, the follow

Y.

at all of the seeds were implanted

A=
.

y the investigation afterwards, and

h

ultrasound was ruled out, and a

that the Foley catheter was not

the ultrasound images, it could

ct implantation. And so, the root

nhed to be human error. There were

prostate Dbrachytherapy protocol

an additional step was added to

identification of the prostate

surrounding anatomy in future
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Follo
involving this ty]
was not a repea
onetime event fo1
event involved a
the patient was {
received 1.14 gig
the prostate DI
prescribed dose.

And ¢
dose of 11,500
rectum also recei
expected dose. T
around the prostd
at the apex bas
However, the ult
advanced on the s:

And s
implanted in the
15 loose seeds we
slide please.

So,
included a frame

stepper position

of the prostate.

39

i scans from previous cases

up

pe of procedure indicated that this

ted event. This was instead, a

this. Next slide please. This

cesium-131 prostate therapy, where

prescribed 7.34 gigabecquerels, but

q

wbecquerels to the prostate. Where

dose was 26.26 percent of the

he perineal region received a V100

entigray. The urethra, and the

M

ved approximately 50 percent of the

he plan was to insert stranded seeds

te periphery, and individual seeds

D

and interior of the prostate.

-

r

rasound probe was not accurately

igittal imaging to see the prostate.

@®, 63 of the 78 stranded seeds were

perineum below the prostate, while

re implanted in the prostate. Next

corrective actions implemented

of reference establishing using the

ro identify the base, and the apex

During the procedure, a time out
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will be performed
the bladder.
A re
include retrainir
oncology physicig
external radiotl
treatment to aredg
patient was sched
slide please.
This
involving I-125 ¢
was prescribed
activity through
The 3a
had made a mista
into the treatmer
inadvertently enf
megabecquerels it
This increased th
dose from the pre
centigray.
Howev
expected from th

two-part treatmen

linear accelerato

40

to identify both the prostate, and

training program was planned to

Wy, and proctoring by a qualified

n, and physicist. For this event,

was performed to boost

erapy

~

=l

that received less dose, and the

wled for long term follow up. Next

event is a patient overdose

rostate therapy, where the patient

845.38 megabecquerels of total

64 prostate brachytherapy seeds.

wthorized user discovered that they

ke when they put the prescription

It planning system, where they had

ered the seed strength of 13.21

to the air-kerma strength field.

D

e prescribed dose, or the delivered

fe

]

scribed 110,000 centigray to 140000

er, no negative effects were

ils, because it was the start of a

t plan, where the second part was a

L~

r treatment. So, that was able to
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be adjusted to

corrective actio
Next slide please
This
a Mammosite tre
received this bre
This
occurred in 2001 {
to be a medical e
inspection. Howsd
ago, no details ¢
that the patient
EDE, or 50 centi
centisieverts SDE
Unfor]

were past the rd

further informati

this event. Next
That
events, of which

gynecological trdg

cancer treatment.
This

216.56 gigabecque

The ¢

41

accommodate the overdose. And

ms included procedure revisions.

event involved a wrong patient with

q

ytment, where the wrong patient

g

1St cancer treatment.

vas a previous event, an event that

hat in 2001 had been determined not

vent but had been reevaluated after

ver, because it was over 20 years

f the event had been saved, except

dose exceeded five centisieverts

H

»

ieverts to organ or tissue, or 50

to the skin.

tunately, all of the other events

h

cord potential period, and so no

on was able to be acquired about

s1ide please.

brings us to the 35.600 medical

there were five. Four involving
atments, and one involving a skin
Next slide please.

is a patient overdose involving a
rel iridium-192 HDR unit.

1

atient was being treated for skin
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cancer, where thd

20 fractions at 21

involving a 35 mij

occurred at the

for one fraction.
was approximately
No ad

the patient, an

advanced preparat]

correct cone si

q

applicator size,

physically placed

drawn by the phy
treatment.

And @

placement of the

treatment is admip

This 1

where the patient

q

of three with

treatment, the pH

displaced about gf

The e

could have been di

of the cylinder

sician,

42

y were prescribed 5,000 centigray,
5 per fraction. This treatment was
llimeter cone, where the treatment
orrect site, but without the cone
And so, the unintended skin dose
70 centigray above the expected.

ditional effects were expected for
action included

the corrective

ton of the treatment room with the

es, a physicist wverification of

and treatment site. The cone being

onto the skin, and the outline

or the physicist prior to
hat this treatment outline, and
applicator are reconfirmed before
listered. Next slide please.

lext event involves an HDR treatment
was being treated with fraction two
»  vaginal cylinder. After the
ysician that the cylinder had been
| X centimeters.

ract cause of this was unknown, but
e to patient movement, or loosening

holder.
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difference was aj

the patient di

toxicities, and
removing the de
service. Next sl

This
treatment where

the 190.04

gigd
transfer tube wag
maximum shallow d
vagina occurred.
be failure of {
established procs
difference of a
lengths. And no a
Next slide please
The
addition of thd
channels in the HI
And they also addi
position check
checklist, to be
treating team pri
treatments.

This

t

43

proximately 558 centigray, however
1 not experience any irregular
the corrective actions included
tice that this occurred on from
1ide please.

event involves an iridium-192 HDR

he patient was being treated with

becquerel source. The storage

12 centimeters too long, and so a

bse of 800 to 900 centigray to the
The root cause was determined to

he medical staff to follow the

dures, and a failure to identify a

planned measured transfer tube

dverse health effects are expected.

rorrective actions included the

expected lengths of different

DR pre-treatment delivery checklist.

d a measured length with the source

ruler for each channel to the

completed, and signed off on by the

br to physicist review for all HDR

thecklist has to be approved by a
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physicist prior t

the physician to

please.

This
256

involving a

unit. Where a palf

of 600 centigr

treatment. Afth

determined that 4§

used instead of tf

tube.

And

centimeters away

tissue was largel}y

any tissue was &
medical physicist
length during tf
corrective action
centimeter transf
tubes will be useq
facility.

And tf

mandatory checks

reeducated on
treatments. Next |
COUF

44

treatment to allow enough time for

verify the accuracy. Next slide

event 1s a wrong site event

41 gigabecquerel iridium-192 HDR

rient was prescribed five fractions

during an HDR gynecological

Y

»r the third treatment, it was

125 centimeter transfer tube was

e expected 113 centimeter transfer

50, the dose was delivered 12

rom the expected site. The exposed

r fatty tissue, and the max dose to

t 600 centigray. The authorized

did not identify the correct tube

le verification process, and so

~

o

included the removal of all 113
er tubes, and only 125 centimeter

I for all future treatments at this

nat all physicists were reminded of
before all of the treatments and

procedural process for these

t1ide please.
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This
462.87 gigabecqus
was prescribed a
received only a 5

Somet
dose scalar was
likely occurred
panning through 4
determined to be 1l
expected,
iy

procedures to

precheck procedur

dwell times.

Train
incident, the pm
included. Next s

And o
events, of which {4

were 1involving Y
which between Ths
see in front of vy

Our
TheraSphere to th

was prescribed 2.

of the liver but

and coy

45

event was an underdose involving a

rels HDR unit. Where the patient

single 700 centigray fraction but

A

4

5 centigray dose.

ime during the planning process, the

Hdjusted by 25 percent, which most

when the wuser was rotating, or

he images. And the root cause was

numan error. No adverse effects are

rective actions included modifying

iclude an additional step in the

e to verify the correct dose and

was also conducted on the

 ng

bcedure's changes with all staff

lide please.
o, we get to our 35.1000 medical
here were 41 this year, all of which

+90 microspheres. The ratios of

raSphere, and SIR-Spheres, you can
ou. Next slide please.
first event involves a Y-90

D

¢ wrong location, where the patient

55 gigabecquerels to the left lobe

received 2.48 gigabecquerels to the
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right lobe of the
verified prior t
fluoroscopy, and
kicked out during
cause was able to
No ag
corrective action
Next slide please
This
TheraSphere eventy

the previous slid

a Y-90 TheraSpher

prescribed 3.841

This

after a records 1y

calibrated for tH
administration ag
resulting
administration.
determined to be¢
actions included
directive. And
administration £fdg

slide please.

This

activi

46

liver. The catheter placement was

-
»

treatment using angiography, and

the AU Dbelieves the catheter was

the treatment, but no definitive

J

be determined.

lverse effects were expected, and

fa
&

5 included a new written procedure.

next event is another Y-90

that 1is

to the wrong location

1

there we go. This event involves

r

R

e overdose, where the patient was

yigabecquerels, but received 4.751.

event was discovered by the RSO

eview, and involved the dose being

-)

administration the day after the

ftually took place. And so, the
ty was higher at the actual
The root cause of this was

human error, and the corrective

a secondary review of the written

the addition of another pre-

rm, and updated procedures. Next

event 1s another Y-90 TheraSphere
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overdose, where

gigabecquerels, &
Again, this even
review of the th
administered a dd
the day after 1
slide please.

For t
taken, the oper
clarify the resg
participants. A d
microsphere treat
a complete writts
no discrepancies

The
directive is comg
appropriate for
administration.
included after tN
process was formg
and AUs were tra]
of the AUs receij
reporting responi
continued

Safety

refresher trainin

47

the patient was prescribed 1.75

ut received 2.224 gigabecquerels.

was discovered by the RSO after

0]

rapies, where the dose again, was

Yy too early, it was calibrated for

H Next

was actually administered.

H

is, several corrective actions were

iting procedures were revised to

opnsibilities of all the involved

dse will now not be ordered until a

ment window illustrator is received,

n directive 1s received, there are

between the two.

NM verifies that the written

lete and confirms that the dose is

the date, and time of the

Also, a second verification was

=)

¢ receipt of the dose. A time out

lized, the nuclear medicine staff,

Ined on all of these changes. All

led a memo reminding them of their

M

D]

ibility. The Office of Radiation

d their quarterly audits, and

was performed.
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This
underdose, where
gigabecquerels,
gigabecquerels.
noted that the mij
the catheter and

He rqg
only able to fin
were using and no
able to be delivd
was prior to the
review of the equ
dispersed through
back pressure, an
were

expected

successfully deli

This
underdose, where
centigray, but rd

review found that
in the microspher
the patient rece
Next slide please
For

underdose, a

48
event involved a Y-90 TheraSphere

a patient was prescribed 1.73

but received only 0.9324

During the treatment the physician
crospheres were visibly clogged in
discontinued the administration.

quested a larger catheter but was
1 the smaller catheters that they
ted that the full dose might not be

red but elected to continue. This

administration. The manufacturer's

1ipment found that microspheres were

put the device, and there was high

d low flow rate. No adverse effects
and follow up treatment was
vered. Next slide please.

event involves a Y-90 TheraSphere

the patient was prescribed 72,000

D

ceived only 36,620. A post event

the remaining microspheres remained

0]

kit, but the physician stated that

ilved an adequate therapeutic dose.

rhis event, a Y-90 TheraSphere

patient 1.23
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gigabecquerels, |
There were no pers
and so leaky conn
cause was initi:
inspection showed
clumped up in
administered succ
And
material remained
be due to inadequ
a firm surface
immediately prio:
please.

For

prescribed 12,000

centigray, a Y-90
No p€¢
noted, and there ¥

system. Later 1
cause to be tort:
patient was also
which is not
representative, a

Next slide please

For

t

49

ut received 0.88 gigabecquerels.

N

slonnel, or area contamination noted,

kctions were ruled out, and no root

11y determined. However, later

that the microspheres were likely

rhe wvial Dbecause the saline was
essfully.
Hcans show that the bulk of the

in the vial. And so, the cause may

ate tilting of the wvial, tapping on

or not taking these actions

to administration. Next slide

this event, the patient was

centigray, but received only 9200

TheraSphere underdose.

rsonnel, or area contamination was

as a suspected kink in the delivery

nspection determined that the root

lous anatomy of the patient. This

receiving chemotherapy treatment,

recommended the vendor

by

nd no corrective actions were taken.

rhis event, a Y-90 TheraSphere
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overdose, the
gigabecquerels td
5.66 to lobes six
only 2.53 gigabe
the

During ever|

microcatheter, wh

survey included tl

microcatheter.
The n
the recommended

included wusing
treatments. Next
For
underdose, the
megabecquerels,
megabecquerels.
it was likely tha
A posg

possible kink in {

and corrective aci

50

patient was prescribed 4.05

liver lobes five and eight, and

and seven. However, they received

H
e

querels to lobes six, and seven.

a occurred in the

-

blockage

lch was unable to be cleared. Post

at the residual activity was in the

icrocatheter used was smaller than

size, and so corrective actions

larger catheter for subsequent

slide please.

rhis event, a Y-90 TheraSphere

patient was prescribed 547.6

but received only 344 .84

No adverse effects were expected,

t the tumor was adequately treated.

event investigation identified a

he microcatheter as the root cause,

ions included additional checks for

rheters and tubing. Next slide

vent involved Y-90 TheraSpheres, an

patient was prescribed 2.876

but received 1.34
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gigabecquerels,
gigabecquerels to
Prior
had a slight res
gone through. Bu
increased

appre

stopped. Post t

indicated greater

cause was determi

However, after th
treatment area wa

No co
proper procedures

This event 1s aj

51

Hnd it was also noted that .027

the lungs.

to the treatment, the saline flush

1stance, but all of the flush had

H during the procedure, the pressure

and administration was

iably,

reatment survey of the catheter

than normal radioactivity, and the

ned to be a kink in the catheter.

D

e fact, the AU also stated that the

b
B

tortuous.
Hrective actions were taken, because
were followed. Next slide please.

other Y-90 TheraSphere underdose,

where the patient

but received 0.

event, a blockagq
and all of the n
delivery system,
was no leakage de
Post
there was activit
adverse effects wg
This

underdose where

was prescribed 1.14 gigabecquerels,

3094 gigabecquerels. During the

D

occurred in the delivery system,

bterial had been contained in the

the lines to the patient, so there
termined.
treatment imaging indicated that

¥ remaining in the wvial, however no

re anticipated. ©Next slide please.

event was another Y-90 TheraSphere

the patient was
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gigabecquerels, X
The microsphere ¥
And so they detd
likely held up in

And f
residual waste rs
of treatment doss
flow rate was not
patient wvasculat

determined that t

Next slide please

This
underdose, where
gigabecquerels,

gigabecquerels. A
empty and was 1i
The AU noted thg
than normal to c¢
the typical one
the apparatus th
new, this was
manufacturer issuy
possible leak poi

this apparatus. N

For

D

52
ut received 0.522 gigabecquerels.
ial after the treatment was empty.
rmined that the microspheres were
the catheter.

ne AU also believed that the high
pding was due to a slower infusion
and flushing saline. The normal
able to be attained due to the small
b and

re, investigation afterwards

lhe delivery set worked as intended.

event 1s another Y-90 TheraSphere

the patient was prescribed 2.31
but received only 1.572
fterwards, the microsphere vial was

Hely held up in the microcatheter.

they needed more saline flushes

mplete the procedure, more versus

b two. Afterwards they noted that

11

t they were using was completely

fTheir first time and the

using,

&d a product advisory concerning a

nt near the catheter connection to

ext slide please.

rhis event, a Y-90 TheraSphere
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underdose, the pa

of 2.4 gigab

gigabecquerels fop

second. During
noted leakage frorf
infusion to checkK
continued the pr{
around the room
contamination of
decontamination (¢
second dose aftern
incident. Next gl

They
containment of
personnel were sy

restricted in ordj

decontamination
incident. Next sf]
This

underdose where
gigabecquerels buf
It was noted thal

during the infusi

0]

noticed that ther

pushing the syrin

53

ient was prescribed two equal doses

cquerels, but received 1.06

r the first dose, and 2.374 for the

the first administration, the AU

the microcatheter, and stopped the

this connection. Afterwards they

pcedure and performed surveys all

here it was found that there was

pans, and so they performed the

rocedures, and continued with the

wards, which was delivered without

lide please.

contacted the RSO to ensure

he radioactive material, and the

rveyed, and access to the room was

»r to decontaminate it. Afterwards,

of the room proceeded without

lide please.

event is a Y-90 TheraSphere

the patient was prescribed 1.067
received only .799 gigabecquerels.

r a pinched clamp remained online
bn and was discovered after the AU

was more pressure than normal when

je .
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When
removed, and the
times to ensure

tubing.
indicated that th
and outlet lines,
delivered a clini
please.

The
failure to follow
th

not followed

treatment, and
procedure modific
This
underdose, where
gigabecquerels,

gigabecquerels.

clumped in the tuy

the microcatheter

functions were no
The infusion was

measurement of
indicated that ¢

delivered to the

This

Howevexn

1T

54

this was noted, the clamp was

treatment resumed, flushing five

no microspheres remained in the

images of the waste container

7

ere were microspheres in the inlet,

but the AU believed the patient was

llcally effective dose. Next slide

oot cause was determined to be a
procedures, where the checklist was

rough with the c¢lamp prior to

the corrective actions included

ation. Next slide please.

event is a Y-90 TheraSphere

the patient was prescribed 2.46

and received only 0.47

The microspheres Dbecame wvisually

bing distal to the blocks prior to

n

connection, and multiple saline

t effective in clearing this clump.

fe

]

stopped after half an hour, and the

the tubing, and microcatheter

mly 20 percent of the dose was

patient. Next slide please.

event is Y-90
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underdose, where
gigabecquerels,
gigabecquerels. D

that was used to 1
container indica

expected rate (d

remaining in the

The 4
lower than expec
tubing was flushseg
any residual ad
indicated that th
tubing, and it wasg
in the tubing dus
lodged when it w
Next slide please
This

where a patient

gigabecquerels to

the liver, bu
gigabecquerels t
respectively.

treatment reveale
the tubing.

Stand

55

the patient was prescribed 2.59

but received only 1.15

Lring the treatment, the dosimeter

neasure the spheres remaining in the

Hed that there was a lower than
f decrease 1in the microspheres
tontainer.

ictivity going to the patient was

ed. And so the device, and the

1 more times than normal to remove
Post-treatment

tivity. surveys

1

remaining activity remained in the
suspected that there was a blockage

to a small portion of the septum

Hs pierced prior to the treatment.

was a Y-90 TheraSphere underdose

was prescribed two doses of 0.79
the left lobe segments 4A and 4B of

tr received 0.465, and 0.594

those 1lobes, or those segments

»

Radiation surveys of the wvials post

@ that some microspheres adhered to

q

wrd protocol was followed,
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root cause was idg
manufacturer. TH
lines with salins
that it is a known
in the device in 7
that this was on
please.

This
underdose, where
megabecquerels,
megabecquerels.
a leakage of th
between the tubi
did

leakage T

contamination, wh
safety staff. Ang
expected for any

adverse effects

56

D

ntified during discussions with the

ry noted that they had flushed the

B

three times, and they also noted

risk that microspheres can be stuck

are occasions, and it was determined

q

D

¢ of these occasions. Next slide

event was a Y-90 TheraSphere

the patient was prescribed 640.1

but received only 401.82

The root cause was determined to be

¢ microspheres at the connection
ng, and the microcatheter. This
esult in personnel and area

ich was addressed by the radiation

] no skin effects were reported or

of the personnel involved. No

lere also reported, or expected to

he corrective actions included
ations. Next slide please.
event is a Y-90 TheraSphere

the patient was prescribed 1.33

but received only 0.75

his event,
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for two separate
correctly labeled
was administered
dose. And so, th

after this was d

discovered to be

and the AU. Next
No ad

was determined

corrective acti

administration ch

of the closed
administrator of
the dose,
personnel. Next s
This
underdose where
megabecquerels,
megabecquerels.
amount of microsy
catheter connecti
non-radioactive
through the tubi

administration.

Howev

and inag

57

fe

]

sites of the liver. The doses were

and prepared, but the smaller dose
ro the site that needed the higher

e second dose was not administered

l1scovered, and the root cause was

A miscommunication between the NMT
slide please.

werse effects occurred, and the dose

o be clinically effective, and

ons included updates to the

kcklist. The discussion of the use

loop communication between the

the dose, and physician requesting

N

reased training for all applicable

lide please.

event is a Y-90 TheraSphere

the patient was prescribed 888

but received less than 710.4

During the event, a significant

pheres leaked out of the tubing or

on during the procedure. A sterile

fe
]

solution was able to be pushed

ng without incident prior to the

er,
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connection during

off. Afterwards,

gloves of the tec]

after the treatms

detected on the
themselves. Next

Post

radioactivity in

adverse effects W

that connecting t
force than normal

So, corrective ac

so two people cheq

and the procedure
to accomplish the

This
underdose, where
megabecquerels, b
No contamination

staff members.

delivery system

unusual resistang

treatment.
Howev

angiogram demonst

cou
1
(202) 234-4433

58

the administration and were cleaned
contamination was detected on the

1, the patient drape, and the towels

nt . However, no contamination was

floor, the patient, or the staff

slide please.

treatment imaging indicated

the patient's liver. However, no

iere expected. The physician stated

he catheters took a little bit more

which indicated a possible defect.

tions included updating procedures,

k the connection between catheters,

itself was repeated at a later date
prescribed dose. Next slide please.

event is a Y-90 TheraSphere

the patient was prescribed 882

t received only 624 megabecquerels.

vas detected in the room or in the

No issues were found with the

1T

etup. The AU didn't mention any

N

e felt on the syringe during the

er, on the day of the treatment, an

rated brisk arterial supply to the
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0]

tumor and verifi

cause was able [
effects were expe
For
prescribed 688.2
144 .5 megabecquer
treatment which
1

prescribed. Trea

that there was 1

delivery system. |

This
underdose where
gigabecquerels
gigabecquerels. [l
apparatus, and theg
started.

Howevy

in the paths bel

effects were exp
please.

Inspe(
manufacturing de
specifically a 1
v

product advisory

with the involve

4

59

d the catheter position. So, no

o0 be identified, and no adverse
ted. Next slide please.
this event, the patient was

megabecquerels but only received
els for a Y-90 TheraSphere event
ls 21 percent less dose than was
rment imaging afterwards determined
esidual activity remaining in the
lext slide please.

event is Y-90

a TheraSphere

the patient was prescribed 2.36

but received only 0.074

'he connection between the delivery
catheter failed when the injection
rr, all contamination was contained
and no adverse

bw the connection,

cted on the patient. Next slide

rtion afterwards revealed a
fect 1n the administration kit,
eakage at the lower outlet. A

vas issued, and all kits associated

lot numbers were disposed of at
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this facility an
training. Next s
This
where the patient
but received 1.3]
from the lower 1o
was noted, the 1o
was completed,
contained in abso
was estimated £
towels, and the n
patient was sche
follow up treatn
actions included
focus on the 1¢
please.

This
underdose where t}
received 359.738
the patient was
megabecquerels tog
three of which re
underdosed. Anal
residual microsph

the tubing, in thd

60

d corrective actions included sack

lide please.

is a Y-90 TheraSphere underdose

was prescribed 2.76 gigabecquerels

DI

G o

The microcatheter disconnected

¢k during the injection. When this

¢k was tightened, and the treatment

and the leak microspheres were

rbent towels. The actual underdose

Hom measurement of the two main

Wicrocatheter after treatment. The

luled for imaging to determine if

ent was necessary and corrective

checklist training with a specific

hower lock connection. Next slide

event is a Y-90 TheraSphere

e prescribed 860 megabecquerels but

megabecquerels. For this treatment,

prescribed the same dose of 860
four separate lobes of the liver,

eived the correct dose, but one was

vsis of the delivery kit found that

eres were in the last few inches of

|

microcatheter hub, and the initial
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length of the
obstruction downsg
The catheter itss
a limited flow 1
Next slide please
It tu
meet size
administration. N
follow up imaging
clinically effect
use of correct
treatments and th
correct microcath
This
underdose where
gigabecquerels
gigabecquerels.
clear, but it wa
distal arterial b
This
have

could re

microcatheter 1lu
multiple times
established wusing

ovalization may h

61

microcatheter which indicated an

tream of the administration site.

lf was in good condition, but only

ate could be achieved afterwards.

rned out the microcatheter did not

requirements for TheraSphere

® adverse effects were expected and

determined that the treatment was

ilve. Corrective actions included the

microcatheters in the following

h

e notification of physicians of the

eter to use. Next slide please.

next event 1s a Y-90 TheraSphere

the patient was prescribed 1.79
but received only 0.716
[nitially the root cause was not

-

D

likely due to a selection of a

ranch for the administration.

involved three hairpin turns, which

ulted in ovalization of the

»

men. The location was checked

during treatment, and flow was

both saline, and contrast. The

j

q

1've resulted in greater pressure on
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the administrati

included a cessat

significant numbe

chance of this ov

Next slide please

This event is a Y|

patient was

pr
received only 368
event, Dbetween
microcatheter. Ho
patient drape, v
surveys of the ro

The
mismatch between |
the manufacturer

facility which re

slide please.

This
underdose where
megabecquerels b

Initially the trd

the survey of ite

the patient had b
Exper]

root cause,

1T

to de

62

on site, and corrective actions

lon of treatment on patients with a

r of tight turns to decrease the

ylization of the lumen.

q

90 TheraSphere underdose where the

scribed 592 megabecquerels Dbut

14

A leak was identified during the

the administration kit, and the

wever, the spill was confined to the

yhich was confirmed by follow wup

om, and the staff.

oot cause was determined to be a

he administration set received from

and previous kits used in this
pisulted in a leaky junction. Next
event is a Y-90 TheraSphere

a patient was prescribed 594.94

1t received 270.1 megabecquerels.

htment appeared to be correct, and

h

ms used afterwards determined that
een underdosed.
iments were carried out to find the

termine the connection between the
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ar

delivery set,

63

d the microcatheter, it was not

vertically orient
become stuck duri
were communicated
actions included
the connection my
And t
followed to detert
Next slide please
Simil
Y-90 TheraSphere
prescribed 1.56
1.04 gigabecquer
previous event, tl
surveys 1indicate
activity in the c
And e
between the deli
to be vertically
would Dbecome s
communicated to g
to specify that
vertically, and t

determine if furt

that these previ

ed, and so the microspheres had

ng this treatment. These findings

to all of the AUs, and corrective

q

amending checklists to specify that

]

5t be oriented vertically.

he patient, however, will need to be

nine if further treatment is needed.

wirly, to the last event, this is a

g

underdose, where the patient was

yigabecquerels, but received only

rls. Again, similarly to the

le treatment appeared to be correct,

| a higher than normal residual

itheter after the treatment.

q

kperiments found that the connection

cry set, and the microcatheter had

oriented, or else the microspheres

uck. So, the findings were

Il1 AUs, they amended the checklist

the connection must be oriented

lhe patient needed to be followed to

her treatment was needed. I'll note

us two events were from the same
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facility. Next s
For

underdose, the

gigabecquerels, b

of the expected
medically approp
there were no spi

And g
of

decay the

reschedules. Ang

program to rev

scheduling, and d
And

events. This is a
where a patient y

to 0.83 gigabecqu

They

because the treat

had Dbecome saty
indicated that ir
between 33 and 6
the left lobe. TH
right lobe previo

intended for the

Perio

64

1lide please.

this event, a Y-90 TheraSphere
patient was prescribed 13.65

wt received only 10.51. 77 percent

dose, which was determined to be

riate. Surveys determined that

1ls, or contamination.

he root cause was determined to be

lose due to treatment

multiple

il so corrective actions included a

lew accuracy prior to patient

dse ordered. Next slide please.

5O, we come to our SIR-Spheres

Y-90 SIR-Spheres wrong site event,

/s prescribed a range between 0.29

rels to the left lobe of the liver.

noted that the activity was arranged

ments were stopped, the left lobe

Hrated. Post treatment survey

Istead the right lobe had received

1 percent of the dose intended for

=)

e patient had been treated for the

wsly, and so this treatment was not

right lobe.

dic flushing and fluoroscopy
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performed, and

during the trea
respiratory motiq
moved this to th
effects were anti
For
overdoes, the
megabecquerels, b
In th
treatments that w,
the liver. The &
wrong lobe, and
treatment of this

lobe was correctl

root cause was def

of the doses, and
directives. Next
Corre

procedures that
patient initials,

And a time-out wa

dose to the writ

Next slide please
This

underdose, wherd

65

indicated the catheter had moved
qment . It was suspected to be
bn and vascular pulsations, which

0]

right branch, however no adverse

¢ipated. Next slide please.
this event, a Y-90 SIR-Spheres
patient was prescribed 489.14

ut received 1168.09 megabecquerels.

is event, there were two different

ere prepared for different lobes of

\igher dose was administered to the

he error was discovered after the

first lobe. Afterwards, the other

r treated with SIR-Spheres, and the

b

ermined to be an incorrect labeling

failure to compare dosage to written

t1ide please.

]

ctive actions included revised

pecifies labeling to only include

»

radionuclide, activity, and date.

5 also incorporated to compare each

]

ten directives signed by the AU.

event is a Y-90 SIR-Spheres

were

they 13,000
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centigray to lobs
centigray to lobe
vascular flow p
delivery. And
lobes two and th
And the dose inte
went to lobe five
a dose of 2,500 c
a dose of 13,500
The 1
incorrect placeme

corrective actiof

control committee

This
where the P4
megabecquerels, X
During treatment

immediately clogg
the root cause fo
No aq
imaging of the
determined that t
the delivery box

please.

This

66

-

-]

two and three and another 13,000

four and five. However, a complex

-

ttern complicated the treatment

q

o, the microspheres intended for

nee, instead went to segment four.

nded for lobes four and five only
And so, the segment four received

entigray, and segment five received

¢entigray.

bot cause was determined to be an

nt of the delivery catheter, and the

s included a review by a quality

Next slide please.

is a Y-90 SIR-Spheres underdose,

tient was prescribed 599.4

ut received 140.6 megabecquerels.

a microcatheter had almost

d, and so this was determined to be

1 the underdose.

lverse effects were expected, and

delivery system after the event

lhe potential clumping was either in

or the microcatheter. Next slide

event is Y-90
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underdose, where

gigabecquerels, |
No contamination j
was clinically ef

There
procedures durin
different from p3
was ruled out as (
of the root cause
catheter wused
procedure modific

This
underdose where
gigabecquerels bu

The (¢
volume of microsy
and no stasis wasd
No adverse effect
and no additional
please.

This
underdose where
gigabecquerels, b
The

encountering res

67

the patient was prescribed 2.697

ut received 0.93 gigabecquerels.

was reported, and the delivered dose

fective.

were no changes to the catheter or

y this administration that was

ior administrations. And so, that

e of the root causes. And so, one

H

1

was determined to be a clog in the

=

nd corrective actions included

ations. Next slide please.

event is a Y-90 SIR-Spheres

the patient was prescribed 3.5

t received 2.66 gigabecquerels.

atheter clogged because of a high
heres, this catheter was replaced,
observed, so treatment continued.

~

o

were anticipated on the patient,

treatment was required. Next slide

event involves a Y-90 SIR-Spheres

a patient was ©prescribed 1.6

wt received 0.17 gigabecquerels.

procedure was stopped after

istance, and intended to
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complete the admi
the AU disconnec
pressure, and so
administration ts
coverings were di
decontaminated.

And t

clogged microcath

68

mistration at a later time, however

Hed the line before releasing the

microspheres were expelled onto the

ble, floor covering, all of these

1T

posed of, and the room was properly

he root cause was suspected to be a

\eter. No adverse effects to the

patient were detd
was successfully

For ¢
underdose where
megabecquerels
megabecquerels. T
a retention of
device.

There
of activity that
which may be relaf
prescribed to ths
expected, and tl
clinically effec
included drawing
o

megabecquerels,

0.90 instead of O

B

rmined, and a follow up treatment

administered. Next slide please.

his event, it's a Y-90 SIR-Spheres

a patient was prescribed 299.7

but received only 229.4

he root cause was determined to be

the microspheres in the delivery

was a relatively large percentage

retained in the delivery apparatus,

ed to the small activity, and volume

patient. No adverse effects were

le procedure was eXxpected to be

Hive, and the corrective actions

low activity doses of 555

r less using a delivery fraction of

095. This could better accommodate
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the larger resid

activity treatmen
This

underdose, where

gigabecquerels,
gigabecquerels.

two administratiop

The f£|]

however the seco

and the root cau

»

g
=

catheter with a
catheter body.
allowed for a ful
of the catheter. |
Folloy

effects were exps

the remainder of

please.

This
underdose where
gigabecquerels, i

The tech encounts

treatment, which (]

been achieved, hd

microcatheter dis

bal percentages

1

69

observed for low

s. Next slide please.

event is a Y-90 SIR-Spheres

the patient was prescribed 3.6

but instead received 2.46

This full dose was separated into

s through two separate arteries.

rst was administered successfully,
d encountered catheter occlusion,

e was determined to be a deformed

ignificant kink point on the inner

This reduced the flow rate and

occlusion of the proximal segment
lext slide please.

v up determined that no adverse
~ted,

and the patient returned for

he dose at a later time. Next slide

event is a Y-90 SIR-Spheres

a patient was prescribed 1.1174
it received 0.8854 gigabecquerels.
rred increasing resistance during
led them to believe that stasis had
wever the root cause was a clogged

overed post treatment. A subsequent
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treatment was gij
corrective action
Next slide please

And t

fiscal year 2021.

I used. Next sli
guestions?

MS. I
I'm going to -- I

before we get star

just for everybo
everybody's micro
because it's pro
noises. I'm goin
and then immediat

And T
a hard time gett
after I'v

Jadvar,

six on your phonj

then you can just

(&

unmute. So, just

of the public

participants.
You

!

microphone, so

b

T

70

Men to make up the underdose, and

fe
]

: included obtaining new equipment.

hat is all of the medical events for

Here are some of the acronyms that

de. Next slide. And are there any

DPAS : Hey Daniel, this is Sarah,

have to do one administrative thing

ted with the ACMUI discussion. So,

ly at home, I am going to enable

phones right now, so hold your ears,

bably going to be a cacophony of

G to enable everybody's microphones

ely mute everybody.

m doing this because we're having

ng Dr. Jadvar connected. So, Dr.

D

¢ done this, remember to press star

and that should unmute you, and

I

use your phone mute to mute, and

head's up to everybody, all members

hat are on this call, external

Mill be able to control vyour own

lease just make sure you keep it
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muted. I'm going

all mics, I'll mu
mute you all.
later on today, w

will be helpful £

throughout the da

All 1
your ears, becaus
bit loud. All r
Okay, and then ey
good. So, Dr. Ja
star six, and let
And speak out whe

Okay,
phone Dr. Jadvar,

MEMBE

MS. L
Daniel and Dr. Me

CHATIR
interference) med

believe that's Mr|

MEMBE
you hear me.
CHATR

MEMBE

But

71

to mute you all as soon as I enable

te all, so don't do anything, I'll

be aware of that if you touch it

e'll be able to hear you. But that

r comments, which will be coming up

»

~
.

ight, so everybody get set, hold

it's probably going to be a little

dight, allow mics to all attendees.

erybody is muted still, so this is
var, this is your chance to press
s just test your phone real quick.
m you are ready.
great, then you can hang up your

because you're now, we've got you.

R JADVAR: Okay, thank you.
OPAS: All right, okay, back to you
tter.

METTER : Thanks (audio

ical landscape fiscal year 2021. I

Dimarco from ACMUI, and the staff.

R OUHIB: Hi, this 1is Zoubir, can
METTER: Yes, we can hear you.
R OUHIB: Very well. Daniel, great
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job, thank you so
but I just have

every time we go

some repeated er
capsules of iodin
past.

It's
and my suggestion
have something 4
sending the shipj
use two, 1instead
them into looking
skin case, I'm ali
treat a patient
interlock with th

That'
then of course ws
microcatheter, on
I think that mayb:s
be sort of resolvy
general comments.

MR.
comments.

that there was ar

events this year.

To that

72

much. I don't have a real guestion,

n comment that seems to come back

to the medical event. We're seeing

rors, the same day, 1like the two

we've seen these cases in the

0]

-131,

q

ymazing that we're seeing it again,

perhaps, the manufacturers should

|

hat the user ought to sign when

H

ing container saying indeed, they

of one capsule, that would force

into that. The other thing is the

nazed that the device can actually

without having some sort of an

D

e applicator in the unit.

s sort of a little bit odd. And

're seeing very, quite a few wrong

issue with the clogged catheter.

, at some point this issue ought to

ed once for good. So, those are my

DIMARCO: Thank vyou for those

I guess I would say we did see

I

| increase in the number of medical

Prior,
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as all of you knoy
specifically for 1
People coming bad
to have these tr
halted.

That
repeated events.
see in the followy
to be repeated.

DR. A
Angle, I'm a consi
a lot of cases
information about
to hear.
of the willpowe
manufacturer helq
information becom

MR.
it was e

events,

due to wvisible cl

that. But a lot
take the treatmeg
caboodle, and sern

do more extensive

possibly, either {

Is that

73

M, it's been quite an eventful year,

4

nedical treatments, and all of that.

k in from the pandemic, being able

atments again after they were all

rould be a cause for some of these

I guess only time will tell, we'll

fing years if these things continue

NGLE : Daniel, this is John Fritz

jltant to the Y-90 subcommittee. In

of the underdosing, very detailed

the root cause, which is terrific

information obtained just at sort

of the 1local RSO, or 1is the

ing in that? How do we see that

1ing available?

DIMARCO: So, for a 1lot of these

ther an immediately obvious cause

umping in catheters, or things like

f these events, they were able to

h

nt device, the complete kit and

1 them back to the manufacturer to

testing to see where it could have

he actual kit itself malfunctioned,
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or they used the ¥
So, t
they had worked wi
sometimes there w
for things that s¢
something like th
size catheter.
information about
MEMBE
Green, I'd 1like
Zoubir's comments
There are no comry
capsules 1in ths
manufacturers of
131 sodium iod
prescriptions are
And t
the number of cag
activity per cg
intravenous drugsg
and assay post adj
I

activity.

recommended on or
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yrong catheter, something like that.

hat was in multiple cases noted that

th the manufacturer to, like I said,

1

re advisories that were brought out

emed to be manufacturer defects, or

t. Or reminders to use the correct

So, vyes, we did get some good

the root causes for that.

R GREEN: Hello, this is Richard

N

to respond back, a little more to

regarding oral iodine-131 capsules.

nercial manufacturers of iodine-131

United States. There are two

ltits for the preparation of iodine-

ide capsules. And so, these

prepared by the radiopharmacy.

Ne prescription labels must indicate
sules, the total activity, and the
psule. It's very common with

to assay prior to administration,

Ninistration to get the net injected

hink that same thing with the
@1l dosing as well, thank you.
TMARCO: Thank you.

ISHRA: Hi, my name is Vivek Mishra,
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I'm a member of

comments about vy

SIR-Spheres --
MS. I

wait, we're goil

comments, and the

the public. If

Y|
mute yourself un
portion.

MR. M
MS. T
though; you'll be

MEMBE
Mailman. You not
coming back to he
of either were
events? Is the der
does this compare

review?

MR.

=

have any numbers

a musing as to wha
next few years we
that and have a

COVID-19 pandemi
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public, and I'd like to make some

]

Htrium-90, Y-90, TheraSpheres, and

DPAS : Hi Vivek, if we could just

to finish wup with the ACMUI

g9

Dr. Metter will then open it up to

pu don't mind, just hold off, and

til we get to the public comment

ISHRA: Thank you.

DPAS : I promise we'll get to you

the first one in line.

R MAILMAN: Okay, this 1is Josh

N

-

d part of this may be from everyone

wlth therapy. Do we have a concept

q

here more therapies done, or more

jominator that much higher? And how

to other years when we've done this

NIMARCO: Unfortunately, we don't

»

n that yet. That was just, I guess

it could have been, hopefully in the

11 be able to get better numbers on

more complete picture of how the

affected specifically radiation
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treatments.

MEMBE
COVID-19, or whet
treatments as |

understanding of
about the same perq
Are we getting 1

treatments? It wo

MR. E
Chris Einberg, in
today we're go
TheraSpheres, and

number of treatme
speak to that in
MEMBE

MEMBE

would be great iff

talking about i

whatever, for ther
users some Correc
about or received
they have in thei
would be wvaluable

Becau

hear about what hai

76

b
K

R MAILMAN: Whether it's just the

her we're also just performing more

ell. I'm trying to get an

Wwas this a larger than expected, or

centage wise, as what we were doing?
D

etter, and just we're doing more

wld be good to know those things.

INBERG: Yeah, Mr. Mailman, this is
response to your guestion, later on
ing to have presentations from

SIR-Spheres, and anecdotally, the

mts is going up, and maybe they can

their presentations.

R MAILMAN: Thank you.

R OUHIB: This is Zoubir again, it

N

every manufacturer, whether we're

®dine, TheraSpheres, SIR-Spheres,

to actually share, or send to their
tive actions that they have thought
information about to all the users

r checklist perhaps. I think that

]

se they're the one who probably will

s to happen regarding their device,
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or their radioact

think that would
provide it. Like
to consider addin
it's not repeated

CHATIR
other comments, o

MEMBE
Zoubir,
idea to get more
discy

our prior

correctly, adviso
on a review of
attention to the
prevent medical
specific than th
checklist.

That
of

ACMUT, to

checklists, that
all the users acr

CHATIR
we've had some cd

that 1in the futuy

ACMUI?

this is Dx.

77

ive material, or whatever. And I

be very wvaluable, if they were to

here are some items you might want

by to your checklist. So, that way

again, and again.

METTER: Thank you. Are there any

r questions from the ACMUI?

R ENNIS: Only to follow up on

N

Ennis. It's a really interesting

specific perspectives. We had in

ssion sent out, if I remember

ry notice, information notice based

medical events to people to pay

use of checklists as a method to

events. But we didn't get more

at, about what might be on your

might be something for further work

come with proposed generic

up
might be a really useful tool for

dss the country to use.

METTER: Thank you, Dr. Ennis. So

nments, and we now have to look at

re. Any other comments from the
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MEMBE
Richard Green,
comments from Dr.
might be appropy
licensing boards,
these different g
on developing, aij
checklists that w

CHATR
that's a really
from ACMUI?

MEMBE
Jadvar, just one
what was said alr
speak, my mic w
wondering if thexq
events across the
the practice, 1isg
country?
the private pra
situations?

The s
of the patients

there is such fun

MR.

Is thexn
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R GREEN: Yes Dr. Metter, this is
following up on those previous
Ennis, and Mr. Ouhib. I think it

iate to look to the professional
since they have the expertise in

rocedures. To have them take lead

1Id communicating, and standardizing

ere described in those comments.

METTER: Thank vyou Mr. Green,

nice thought. Any other comments

R JADVAR: This is Dr. Hossein

N

quick comment again, catching up on

geady. First of all, I'm glad I can

I was

aS not on.

Regarding

-)

was any heterogeneity with these
country with regards to the size of

it pretty homogenous across the

=)

=

any functionality with regard to

.

tice situations, versus academic

1ze of the hospital, and the number

they see? I'm just wondering if

ctionality.

DIMARCO: So, as it be
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expected, typicall
from larger facil
and again, the vo
losing the word r
that they provide
most of our even
facilities. Howej
those smaller one

MS.
Jadvar, this is C
track of that in
records, but that]
something that «
is to sesg

future,

of where in t]

institutions, so
you.
MR. H

Dr. Jadvar,

J1
presentation Dani
into this present

to see if this fory

you have any sug

this presentatior]

if there's any tl

t

79
ly most of our medical events come

lties, just the volume of patients,

lume of treatments that they -- I'm

ight now. The volume of treatments

just numbers wise, makes it so that

ts come from those larger medical

er, we do get other events from

s, 1t's just not as many.

7

r

ALENTIN-RODRIGUEZ: Thank vyou Dr.

elimar. One thing is we don't keep

flormation as part of our licensing

is a good point, and maybe that's

-y

can look into trending in the

if we can see any trends in terms

e country, and what of

types

hat's a good point to take in, thank

[NBERG: Yeah, and Dr. Metter, and
st saying once again, great
¢l, a lot of time, and effort went

jtion. Along those lines, we wanted

mat works for the ACMUI, and whether

H

estions on changing the format of

So, just putting it out there,

oughts about how we
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the information b
MEMBE
again. Maybe -- t

of details, which
summary of major
a
TheraSpheres,
major categories.
if it's required

That

course,

what 1s going
treatments, SO
different cases J
were under treatm
treatment, a few
So,
mind of what is g

As op
case, and going
which should be tl
going over every

DR. A

I agree with Dr.

there's incredibl]

summary table|

the

as refere

that makes it

M

80

etter, or differently.

b
K

B JADVAR: This 1s Hossein Jadvar

nere was a lot of cases, and a 1lot

is good, but maybe in a form of a

t- categorizing them in a sense, in

Let's say for all the Y-90

h

se are the issues that happen in

And then perhaps I'm not sure

to go over every case in detail.

information can be available of

h

nce, but just to get a feeling of

for example, I saw a lot of under

don't know, 1let's say of ten

lou mentioned, maybe eight of them

1]

nt. And then there maybe a few over

kinking in the tube, and all that.

easier to kind of reflect in our

®ing on out there.

posed to doing every case, after one

ery into detail of what happened,

lere, but as a reference, not really

pnne case.

INGLE : This is Fritz Angle again.

Jadvar's comments, but I will add

D

¢ information,
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for putting all
only their manag
their sort of qual
we need to spend
they dealt with t
It's

the exact same si
think there's a

analyze. So, I
incredibly wvaluak
cases you present

CHAIR

your comments.

.t.

81

he work you put into this, in not

ement of the situation, but also

lity of process. And I really think

time as a committee looking at how
his.

amazing how their handling was of
t and I

ruation over, and over again,

lot for us to learn from that and

on't want to lose sight of that

le information you had in all the

14

d.

METTER: Thank you, Doctors, for

I think the presentation today was

excellent, and perhaps to help the (audio
interference) that shows that a number of events
related to medicd|l practice (audio interference) at
the end to (audio||interference).

MEMBER O'HARA: Hi, this is Michael
O'Hara, and I jusit want to thank Daniel for a very

nice presentation
summary table pr
what vyou've alre
again.

CHATR

comments from the

and it's wvery helpful. I think a

bably will be a good addition to

q

1dy put together. And thank vyou

METTER : Are there any other

ACMUI,
NEAL R. GROSS
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DR. A
and I am relatiwvg
think this inforn
form would be inc:
the country. Wh
disseminated,
feedback to every
CHATR
and as you can sef
are addressing s
To some extent it
item programs, an
and I guess we
Anything else?
MEMBE
While the present
at times, I still
were presented, j
is valuable infon
kind

hear that

certainly. But

information.
MR. E

the NRC staff Dr.

CHAIR

beq
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INGLE : This is Fritz Angle again,

-

ly new to these committees, but I

ation, particularly in a tabulated

p

edibly useful to every Y-90 user in

¢re, and how was this information

N

ause I think it would be helpful

lbody who does this procedure.

METTER: Yes, thank you Dr. Angle,

|

from the agenda this afternoon, we

D

veral sections of the line items.
s impossible to address these line

@ I think this is really good data,

eed to really explore the topic.

R OUHIB: Yeah, this 1is Zoubir.

N

ation might be long, and depressing

support having all the details that
this

wst like the previous comment,

mation to members of the public to

of stuff. And learn from it
I think it does ©provide good
INBERG: So, no other comments from
Metter.

METTER: Okay, thank vyou. Any
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other comments £fx
time there are no
discussion to the
MS.
Mishra, if you wg
Bu

for comments?

your hand. If

Y

your Teams, that

comments. So, do
second,
going to mute you
So,

Mishra, but I want
yourself until I
Because I have el
will ask that we 1
kind of keep some
if you want to
comments, we'll g

MR. M
regarding yttriug
Spheres. There
it was a medical ¢

kinking of the ca

point out one isf

we're goil

83

om the ACMUI? All right, at this

me, so let's go ahead, and open the

public. Ms. Lopas?

ILOPAS : All «right. So, Vivek

nt to go ahead, and get us started

I will ask that everybody raise

u can find the raise hand icon on
will help me kind of control the

not unmute yourself yet, hang on a

ng to have to mute everybody, I'm

all. Okay.

le're going to start with Vivek

to just ask everybody to not unmute

tell you that you can, all right?

labled all your microphones, and I

ise the raise hand function so I can

order in the comments. So, Vivek,

unmute vyourself, and start vyour

® ahead, and start with you.
ISHRA: Sure. So, this comment is
N-90, Y-90 TheraSpheres, and SIR-

Mere a number of issues raised why

rvent. I'm not going to go into the
theter, et cetera. However, I will
sue . When it 1s recorded that the
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intended dose wa
that the dosimet
establish how muc
The w
inside the casing
put in a plastic
a half inches to
cylinder, an ion
full relevant rea
is used Dbefore
everything that c
that jar, into th
take more reading
And v
back down from t}
precise geometry
accurately whethg
percent, 70 perd
actually describe
while the dose
Obviously after
containment of tk
anymore with a le
i

So,

erroneous. So, b

1

84

not reached, or was underdosed,

ry method used is wvery crude to

Ih dose was actually administered.

ay it is done is you take the wire

q

that is provided by the vendor, and

N

yvlindrical jar, and about eight and
11 inches from the center of the

chamber survey meter is used to get

Jings 90 degrees apart. This method

the administration, and then

omes out, that can be squeezed into

dt cylinder, is put back in, and you

5 again.

bu average out, and you set the bag

e ion chamber. So, this is not a

which can be wused to establish

r you're getting 90 percent, 95

ent, or 80 percent. One vendor

5 that the initial reading be taken

]

s still in the sealed container.
the administration is done, the
e vial, the wvial is not contained

yd shielded container.

he readings are going to be very

oth the fact that the geometry, and

NEAL R. GROSS

cou
1
(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
716 14th STREET, N.W., SUITE 200

WASHINGTON, D.C. 20009-4309 www.nealrgross.com



the detector are |
in one instance,
initial ion cham
problems. They ar
amount of dose th
One can get all kK
That
patients actually
But I'm just putt
a good way of do
and I'm going to
MR.
that information.
MS.
see. Go ahead and
up top, you should
and you can just
show me that you
make a comment. |
you raise your ha
five.
And D
hands raised. A
chat,

can you?

the moment. I'm

85

ery crude, as well as the fact that

lead could be actually reducing the

ber survey meter readings are big

0]

used, but how can we establish the

1ot is administered to the patient?

inds of crazy answers.

could be one reason why so many
were reported to have under dosing.

ing this out there, that this is not

ng dosimetry for Y-90. I'm done,

mute myself now.

TMARCO: Thank you very much for

Sarah, you are on mute.

OPAS: Thanks Daniel. So, let's

raise your hand. So, it should be

|| potentially have a hand raise icon,

click on that hand, and that will

would like to unmute yourself and

And if you are on the phone, the way

md on the phone is by pressing star

on, let me know if you can see any

though, I guess you can't see the

am not seeing any hands raised at

mot seeing any hands raised. There

NEAL R. GROSS

cou
1
(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
716 14th STREET, N.W., SUITE 200

WASHINGTON, D.C. 20009-4309 www.nealrgross.com



we go, all right,
and unmute yourse
MR.
myself.
MS. L

MR.

a—

earlier portion w
I didn't know if
the public commei
portions of this
make a comment.

of North Caroling

with the AU (audi
to allow -- to ddg
under 313A.

And 1

experience with g
all of the time.
fastest ways to g;
have a board cerf
they close it up
business, more ju

If yo

is some sort of

like the ABR, now

86

Matthew Barrett, you can go ahead,

1f Matthew.

ARRETT : Okay, I think I unmuted

OPAS: Yeah, we can hear you.

ARRETT: I am talking about an

iithin the -- not about the Y-90, and

this was quite the right time for

nt about what 1is the area of some

meeting. But I wanted to at least

I'm a license writer for the State

, and I can say adding physicians

7

o interference) other active users

the training on the other methods

can say the wvast majority of my

he 313A things is people get ahead

And one of the most common, and

t the job done is when you actually

ified, and an AU eligible, because

and lock it. And so we in the

fe

st begging for efficiency.

u could please make sure that there

method to be able to add something

that the ABR is going to be getting
NEAL R. GROSS
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rid of it. Becau

longer, a lot mor
to be trained, an
over the infrastr
So, what I am jJ
established to coj

mute myself.

MS. L(
comment. All rig
raised, I'm also

in the afternoon,
you a presenter,
MS.

I was

Cockerham.

Mr. Barrett s3a
manufacturer sidse
submit those 313A
of amendments thdg
never use the 3173
it results in a
nearly 100 percs

deficiency.

And

certification pat

possibility that

87

1T

e adding physicians will take a lot

D

¢ physicians that are going to have

@ this committee has good influence

jcture and the civil license record.

st saying is that some method be

ntinue something of that vein. I'll

PAS: All right, thank you for that
ht, Ashley, I see you have your hand
going to -- I know you're presenting

so I'm going to go ahead, and make

but go ahead, and unmute yourself.

COCKERHAM : This is Ashley
just going to follow up with what
id as the individual on the

who supports these physicians who

forms. I can tell you in the dozens

t I support on a yearly basis, we

n form. It is extremely difficult,

response from the agreement state

nt of the time that there 1s a

we overwhelmingly use the ABR

hway with AU eligibility for any
And in most situations, if
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we have a

phy
certification wit
Y-90 microsphereg
we would usually

authorized user Db

MS.

(]

input Ashley. Al
just raise your hg
yourself. If you
five on your phoni
six to unmute yol
other hands. I
comments on Danig
you've heard this

Just

am going to hangd

Metter?
MR. E
MS. L
MR. D
a comment.
MS. L
MR. T
people in here, b

Howe for her help|

88

g$ician who does not have ABR

N AU eligibility that's specific for

especially for the radiologists,
bppt to not have them apply to be an

kcause it is too difficult.

OPAS: Okay, thank you for that

right, any other public comments,

gnd, and I'll instruct you to unmute

're on the phone, you can press star

, and then you'll simply press star

rself. Okay, I am not seeing any

11 have a 1last call for public

l's presentation, or anything that

morning.

raise your hand. And then Chris,

| it over to you, or back to Dr.

INBERG: Back to Dr. Metter.

OPAS: All right, Dr. Metter --
[MARCO: I'd actually like to make
PPAS: Yes.

[MARCO: I think I saw her in the
wt I'd like to thank Dr. Donna-Beth

She did this for years, and years,
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and vyears beforeg
experience, and s{

year of doing thi

MS. L
Donna-Beth, and
relaxing, as Dr.

CHATIR

thank you so much
and just advice, 3
committee. So, 1
I do see someone

MS.
Ashley Cockerham
before I responde
to have this infoj
even though I'm p
Mishra about the
and the poor qua
very basic.

Howev
those measurement
lead,
that's part of th
should

So, we

discrepancies spe

both befor

D

&

b

Il

i

!

¢

2

1

H

§

g

Cou

7a)
£3
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me, and so she's got a 1lot of

she helped me very much in my first

so thank you very much.

Pr

PAS: I hope you have some popcorn

rou're sitting back on your couch
bonna-Beth Howe recently retired.

METTER : Dr. Donna-Beth Howe,

for your long years of experience,
nd helping us have a very successful

I look, are there other comments?

vith their hand up, Ashley? Yes.

OCKERHAM : Hi Dr. Metter, 1it's

gain. I wanted to get confirmation

1, but this, I wanted the committee

mation sort of in the same session,

resenting later, in response to Mr.

comments for the crude dosimetry,

rant measurements, I agree, it is

rr, in the case of TheraSphere,

I~

-

are always taken outside of the

e, and after the procedure, and

D

standard manufacturer procedures.

L't be seeing medical event

ifically related to measuring with,
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or without lead.
post administrat
microcatheters, a
But
provide signifi
providing that af
administration.

CHAIR

I just want to m

hand up? Sarah?
MS. L
still.
MS. T

from Sirtex.
MS. L
MS. T
to Ashley's commg
measuring in the
I'm not sure whict
that, but it was
that as well.
CHATIR
that additional i

other comments.

Zoubir Ouhib, you

90

The geometry is obviously different

ilon, when everything is sort of
md things, towels in one container.
the lead, which would obviously
Mant shielding, should not be

tenuation either before, or after

METTER: Thank you Ashley for that.

Hke sure it's done. I see another

DPAS: That might be Ashley's hand

OMPSON: No, this is Diana Thompson

OPAS: There you go.

OMPSON: I just wanted to add again

B

nt, that we also do not recommend

lead prior to administration. So,

1 manufacturer might be recommending

not Sirtex, I just want to clarify

METTER: Thank you Ms. Thompson for

mformation. Okay, I do not see any

Does anybody else see any? Mr.

have a question, or a comment?

NEAL R. GROSS

cou
1
(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
716 14th STREET, N.W., SUITE 200

WASHINGTON, D.C. 20009-4309 www.nealrgross.com



MEMBE
comment regarding
of agree with him

present time, at

we have no bettern

But I also would

probably sometimg

to recommending t
How

talking about in

91

R OUHIB: Yes, I Jjust want to

N

Vivek Mishra's statement. I sort
to a certain point, however for the

least to the best of my knowledge,

method to actually evaluate that.

like to hear from the manufacturers,

this afternoon, the data incoming

hose methods.

neliable are they? What are we

terms of the errors, and so on, and

so forth. I think that would be valuable.

CHAIR|| METTER: Well, thank you for the
comment, Mr. Ouhilp, and it looks like this afternoon
will be a very infformative, and exciting discussion.
And thank you, My. Lowman, for a succinct and good
presentation, and| a very, very informative session

for the afternoon
none, let's go ahjg
be back at 12:45

you.

(Wher

went off the recoxy

p-m.)
CHATR

is 12:45, so I W

Any last comments? Okay, seeing

and we'll

ad, and recess for lunch,

for the next presentation. Thank

eupon, the above-entitled matter

d at 12:09 p.m. and resumed at 12:45
METTER:

Well good afternoon. It

~lieve we can start our afternoon

NEAL R. GROSS

cou
1
(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
716 14th STREET, N.W., SUITE 200

WASHINGTON, D.C. 20009-4309 www.nealrgross.com



session. Our fir
MR. E
you.
CHATR
be Mr. Lowman,

reporting structy
committee and how

around this repor

MS. L
MR.
difficulties, sor
MS. I
today, haven't th
MR. L
afternoon, and 4
providing a rev
Sarah, are you go
MS. I

slides already.
you have Teams pu

MR. I
review of the repd
will go over thsg
discussion of our

meetings, and we

92

st --
INBERG: I'm sorry, go ahead, thank
METTER: Our first presenter will

tho will be reporting on ACMUI's

W
re and just basically the ACMUI's
the committee can provide feedback

ting structure. Mr. Lowman?

OPAS: Hi Don, are you there?
LOWMAN : Hello, technical

ry about that.

DPAS : There's been a lot of them

ere?

OWMAN: Yes, there has. Yeah, good

s Dr. Metter mentioned, I'll be

iew of the reporting structure.

1ing to share the slides, or?

DPAS : Yes, Don, I am sharing the

You should be able to see them if

1led up, but they're shared.

DWMAN : Okay, I'll be providing a

rting structure. This presentation
current reporting structure, our
annual review, the frequency of our

11 have a discussion by the ACMUI
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after my topic.
current reporting
Worki
reports directly
Director of the D
State and Tribal
or “Mist”. Report
is the Branch Chi
Assessment Branch
MSST, reports to
Nuclear Material
And i
Director of Opera
the Commission.
to Chris's branch
resides the Medi
helps to support
committee. During
September of 2012
annual review of
At th

the option to cont

directly to the C

rn

provided in 2012

between the NRC,

93

This slide provides a graphic of the

structure.
mg from the Dbottom, the ACMUI
to Mr. Kevin Williams, who is the

1vision of Material Safety Security

Programs, otherwise known as MSST,

ing to Kevin is Chris Einberg, who

ef of the Medical Safety and Events

known as MSEB. And our division,

Mr. John Lubinski in the Office of

q

N

tafety and Safeguards.

B goes up the chain to our Executive

Hions, Daniel Dorman, who reports to
The ACMUI does not report directly

MSEB, however, within this branch
cal Radiation Safety Team, which
the day-to-day activities of the
the presentation of the bylaws in

the ACMUI recommended to have an
1

LTS reporting structure.

lat time, ACMUI was presented with

inue to report to NMSS, or to report
The subcommittee report

ommission.

D

tated that the working relationship

and the ACMUI remained excellent,
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and the report

continued to func
The s

time that the 4

reporting to the

meetings did not,

the ACMUI's report

holds two meetin
typically March,
September, or Oct
ACMUI
approximately tw]
meetings on an af
turn it over tg
discussion on whe
the current repor
and recommendatio

CHATR

I have any commen

this proposed
demonstrated?
MEMBE

I don't have any
CHATR

MEMBE

94

structure through the NRC staff

tion effectively.

bcommittee, and ACMUI agreed at the

1

issociated logistics, with direct

Commission, such as more frequent
and does not justify any change in

ing structure. The ACMUI currently

gs each year, one in the spring,
and April, and one in the fall,
ober.
also meets wvia teleconference
® to three times between these
5§ needed basis. At this time I'll
Dr. Metter, and the ACMUI for

her the committee is satisfied with

ting structure, what's not working,

ms on how to improve.

METTER: Thank you Mr. Lowman. Do

ts from the ACMUI members regarding

structure that Mr. Lowman has

]

R SHOBER: Hi, this is Megan Shober,

concerns with the structure.

METTER: Thank you Megan.

R GREEN: this 1is

NEAL R. GROSS

R Dr.

Metter,

cou
1
(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
716 14th STREET, N.W., SUITE 200

WASHINGTON, D.C. 20009-4309 www.nealrgross.com



Richard Green,
structure laid ou
Mr. Lowman tod
organization chazi
getting very goo
staff,
reporting structuy
CHATR
other members war
reporting system?
MEMBE
this is Melissa
have no recommend
had very good sup
CHATIR
MEMBE
I also agree with
CHATIR
MEMBE
also agree with i
CHATR
MEMBE
agree with that.

CHAIR

MEMBE

I

and don't r

19)]

¢

2

il

H

\

Cou

i
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think it's helpful to see the

and the org chart as presented by

’

I'm grateful to see that

Y.

t. But I also think that we're

support from the NRC, and from

ecommend any changes to the current
re.

METTER: Thank you Mr. Green. Any

t to make a comment regarding the

MARTIN: Excuse me Dr. Metter,

N

l[artin, I was just going to say I

ations for changes. I think we've

port.

METTER: Thank you Melissa.

R JADVAR: This is Hossein Jadvar,
the current structure, thank you.
METTER: Thank you. Dr. Jadvar.

R ALLEN: This is Becky Allen, I

t, thank you.

METTER: Thank you.

R OUHIB: This is Zoubir, I also
METTER: Thank you.

R ENNIS: It seems like everyone
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wants to say they
also agree.

CHATIR
also think the N
the Committee on
I appreciate thdg
suggestions? All
the committee.
staff for the stqg
the work we do.
staff would like

MR. E

and the rest of tl}

particular report

right now, the mos

I do think that

Committee, we do
we're always ope
thank Don Lowman
ACMUI coordinatoy
position.

Kelle
support in the p

appreciate his hd

transition within

96

agree, so I will also agree. I do

METTER : Thank you Dr. Ennis. I

C has been extremely helpful with

the duties that we have to do, and

B and the

help, expertise. Any

pight at this time I'd like to thank

Thank you very, very much to the NRC

llar support of our Committee, and

Also is there anything that the NRC

us to do to help them?

INBERG: Yes, thank you Dr. Metter,

e Committee for the kind words, and

ing structure. I think this is,

t optimal reporting structure. And

D

the work that we do with the

have a good relationship, and so

n to feedback. I'd like to also

for stepping in and acting as the

as we try to back £fill for that

e Jameson provided excellent
ast, and Don's stepped up, and we
2lp . But we're going through some

the branch, so we lost Dr.
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and Celimar came

board. So, we'fy
stronger as well.
CHATR
really been very,
what you've been
expertise, and t
with us. Thank vy
MR. E
Celimar Valentin,
MS. V|
at the mic. No,
and thank Dr. Met{
their patience as
and I appreciate
work with you.
feel free to reac
CHATIR
the next item on (
for Dr. Vasken Di
be doing the spec
MS.
this is Celimar,
office director,

get him on, and m

97

bn board, and Lisa Dimmick came on

e growing, I think we're getting

So, I appreciate the feedback.

METTER: Thank you, your staff has

very helpful, and it's great to see

doing, and I really appreciate your

he way vyou're able to communicate

pu .

INBERG: Excellent, thank you. Dr.

did you have anything?

ALENTIN-RODRIGUEZ: Sorry, I'm slow

I just wanted to echo your words,

er, and the other ACMUI members for

we deal with some staff turnover,

your support. And so, I'm here to

-

50, if any issues come up, please

h out.

METTER: Thank you Celimar. So,

pur agenda is a special presentation

l1sizian, and I believe the NRC will

lal presentation.

VALENTIN-RODRIGUEZ : Dr. Metter,

I think that John Lubinski, our

was due at 1:00. So, I'll try to

q

1'ybe we can give him a few minutes.
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CHAIR

MR.

everyone.

=l

MS.
are you?

MR. L
MS. V
just pulled you
schedule.

MR. L4
process of loggin
So, I just hit th
you turning it to

CHATIR
Metter, I'd like
this special preqd
important member

MR. L

Thank you, Dr. M
appreciate you ma
who don't know me
I'm the Director
I've seen y'all

we've seen a lot

to thank you for

98

METTER: Okay, thank vyou.
LUBINSKI : Hey, good afternoon
VALENTIN-RODRIGUEZ: Hi John, how

JBINSKI:

Good, how are you Celimar?

ALENTIN-RODRIGUEZ: Good. Yeah, I

in, we're a few minutes ahead of

UBINSKI: Great, I was just in the

in when your message came through.

le accept on that instead. So, are
me now?
METTER: Yes, this 1is Darlene

to thank you for coming to present

entation for Dr. Dilsizian, a very

df our committee.

JBINSKI:

Well, thank you very much.

I

10)]

tter, I really appreciate that,

king time in the agenda. For those

good afternoon, I'm John Lubinski,

of NMSS. It's been a while since

iin person, it's been a while since

bf us in person. But yeah, I want

q

1 1lowing me to be here today.
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Befor]
presentation, I
everyone at ACMU]J

to have this kind

us in understand]

and has such fo
expertise. And w
honor Dr. Dilsiz

currently the Vic

And
service, apprecia
while you've been
who don't know, ai
appointed to the
we're going on ei
and really appreq

been there.

On

—

appreciated the
led or contributse
of two of the com
was the original
then the

and r

Subcommittee. Ca

committees than

99

h

e I get into the purpose of this

1)1

lso want to just generally thank
we are so fortunate as an agency
of committee that is able to help

Ing the industry that we regulate,

cus on safety, and such a great
i have an honor this afternoon to
lan, and he 1s stepping down, as

h

& Chair of our ACMUI committee.

Me really appreciate all of your

e all of the great work you've done

here with us at ACMUI. For those

1d to recap for all who do, you were

Committee back in May of 2014. So,

ght years, a pretty long run there,

N

iate all you've done since you've

the Committee, we just really

lifferent items that you've either

d to. For myself, the importance

nittees, which you led as Chair, one

Patient Intervention Subcommittee,

eestablished Patient Intervention

n't think of two more important

when we're talking about direct
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interaction in pa
The o
one that's most
contributions to (¢
we were going thr
understand the im
were dealing with
expertise. One
visibility, as we
And t
and what we need
A

have reported.

in that area,
appropriateness
infiltrations, e
subcommittee to h
we have going for
Medic
on safety culty
something that we
culture of the org
I think it was ri

NMSS, we were wor

which also result

yvttrium microsphe

100

tient interventions.

timerous subcommittees, I think the

recent in people's mind i1is your

qyur ACMUI COVID-19 Subcommittee. As

dugh the pandemic and being able to

act from our own workers, what they
it was really great to have your

of the items that gets a lot of

all know, is the events that occur.

lhat comes from our event reporting,

to have reported, and what don't we

md the number of subcommittees just

medical event reporting, the

bf the medical event reporting,

xtravasations, the work on that

plp us in our paper right now that

ward, has just been outstanding.

@l event reporting, and its impact

re in the organization, that's

can never lose sight of, the safety

anization. And then more recently,

!
ght around the time I was coming to

king on the yttrium medical events,

ed in some licensing guidance for

res.
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Again
looking at medica
in

an agency

Subcommittees aldg

was the germani

knowledge in

radiopharmaceuticy
that just is gregd
and helping us in

Train
beta emitters,

al

patient release ¢

the most direct im
able to give them
S

going forward. d

the committees,

0]

just so fortunatg
background on the

For tf
serving the NRC omn
the organization

Nuclear Cardiologyj

1

and really appreciate that.

101
great responses there when we're
event reporting and helping us as

how do to that.

we respond

ng licensing guidance, whether it

um-gallium generators, generator

general, the emerging

11 technology, that's another area
t to have such a medical expertise
that area.

and experience for alpha, and

ng,
nd then release of patients, the

uide. Again, that's one that has
pact with our patients, where we're
information about what's needed and
b, again, it's only really a few of
We're
to have someone with your total
committee.
1ose who don't know, in addition to
our committees, your leadership in

such as the American Society for

r, Society for Nuclear Medicine, and

g, the American College of
well as the American Heart
again, incredible. And we're not
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the only agency
really appreciate
As Y]
Advisory Committ
finally, if you
platitudes here,
original peer rey
articles, ten bod
you find the time
I just talked ab

you're working on

I mea

up is a whole cay

career in your dj
as an organizatio

done for us.

some small tokensg.

present these to

invite you back t

you a real handsh

But 4
sure that you ha
appreciation, and
you'll remember u

flag to you, the

But

102

who's benefitted from vyou, and we
knowing that as well.

ou served on the FDA's Federal
ge, so again, great. And then

don't mind if I do a couple more
from the standpoint you've got 208

iewed manuscripts, as well as some

ks, and 43 book chapters. So, how

to do your day job, and everything

ut with the other committees that

is impressive.

n any one of the things I've brought

cer, and then you've got your full

ly job if you will. We can never,

m, thank you enough for what you'wve

we are

we do want you to have

It would be great if we could

you 1in person, we would like to

o a future meeting so we can give

ake ,

and a goodbye.

couple things we did want to make

| from us as a small token of our

hopefully when you look at those,

One is we're going to present a

D .

flag has been flown over the U.S.
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Capitol, Senator
help us have tha
you, so we will b
We do
from our Chair, (
Chair Hanson had 4
he was down on
understanding,
committee before
great appreciatio
his behalf today,
letter that
certificate.
And t
all very proud of
our mission. And
definitely not o
have as an organi
you were an indi
And we're all hes
people we work wit
I am
line, we've done

hope you'll bear

folks on the ling

wil

103

Van Hollen was gracious enough to

t flag flown over the Capitol for

e presenting it to you.

have a Certificate of Appreciation

hair Hanson. I think as you know,

iin interest in ACMUI activities when

the Hill, and so definitely an

nd knowledge of vyou, and the

roming here, and definitely have a

1 for you. I'm sure I can speak on

but he'll speak for himself in the

1 be coming to you, and the

hen a lapel pin from the NRC. We're

our organization, and very proud of

in the time you were with us, you

nly exhibited the safety focus we

m
4

ration, but we definitely felt that

vidual that exhibited our mission.

e because of our mission, and the

h, and I can't say thank you enough.
going to ask for the folks on the
and I

this in other groups as well,

with me, I'm going to ask all the

if you could turn off your mutes,
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turn on your mic

send off Dr. D

appreciate you.
VICE
couple words, thai
-- I'm just heari
MR. L
to turn off their
VICE
It is really an
grateful for the ¢
and words.

I jus

so fast, it

by

educational journ

Mr. Williams fo
comments, in the
And ]

the one who inter
and I'm really p
thought I would 1}
committee, and or
and I've

field,

course, vyou've I}
phenomenal NRC st

I am {

1

[

If

I

I

D

q

n

Y

1

4

J

N

H
4

Cou
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and give truly a real hand as we

lsizian. Thank vyou wvery much,

"THATIR DILSIZIAN: If T could say a

k you Mr. Lubinski. I really think

\g an echo, is that okay?

JIBINSKI: I'm going to ask everyone

mics now SO we can

HAIR DILSIZIAN: Thank you so much.

1onor to serve for the NRC. I am

pportunity, and your kind comments,
am thrilled, that eight years went

has been an extraordinary, and

ry for me. I wanted to also thank

recognizing me 1in his earlier
introductory comments.
'm grateful to Mr. Einberg, he is

iewed me more than eight years ago,
eased that he selected me, and he
e qualified to serve such a great
anization, we're all leaders in the
Of

learned so much from them.

eard already praises about vyour

£

articularly grateful to have served
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with Dr. Darler

leadership, Darls
going to miss you
as well, but I w

suggested by Mr.

thanks to you all

honorable committ
One O
think back, of oy

we develop along
government servic
forever, and I w
appreciation for
you again.

MR. I

Dr. Metter, thank
the committee todg
great accomplishm
CHATIR
Do we have any otl]
MEMBE
is Hossein Jadvar]
CHATIR

MEMBE

could be there t

105

le Metter, thank vyou for vyour

ne, and for being the Chair. I'm

all, I wish this was done in person

ii11 make sure to come back, as was

Lubinski, to really be giving my

for allowing me to serve on such an

g

B

e.

T if I

the most rewarding aspects,

It profession, is this kinship that
the way, with our academic, and
e activities. Which I will cherish

puld like to express my heartfelt
having served with you all. Thank
UBINSKI : Thank you so much. And

you for allowing me to have time on

lay to be able to recognize such a

nt.

D

METTER: Thank you Mr. Lubinski.

ler comments from the ACMUI members?

R JADVAR: Yeah, may I start? This
METTER: Yes Dr. Jadvar, please.
R JADVAR: So, Vasken, I wish I

b shake your hands. It's been a
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privilege for me
course other orga
a wonderful frier
and I'm going to

I'm sure that we'

within SNMMI, ai
avenues.

Again
contributions, ag

contributions in
personally thank
MEMBE
just want to ech
left-hand man sin
and he sits to my]
at the edge of th
But it's be

too.

person, and a
accomplishments,
interactions.
Being
thing is you get t
would

never me

backgrounds, oths

all grow from that

106

to work within the ACMUI, and of

mizations such as SNMMI. Vasken is

id of mine, and a great colleague,

miss you Vasken, on the ACMUI. But

11 continue working with each other

nd other organizations, or other
thank you for all your

was already mentioned, many, many

many different facets. And also,

you for your friendship.

R ENNIS: Hi, this is Ron Ennis, I

® the comments. Vasken's been my

re I joined ACMUI right after him,

left, I sit to his right. Now I'm

h

e table, almost pushed off the edge

1

n great, he's obviously a wonderful

major intellect, and major

and I've learned a lot from our

on these committees, the great

© interact with people you otherwise

et . Other specialties, other

r perspectives, and I feel like we

And I think we've done very good
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work together 3
subcommittees tog
to end now, and t
But 3
that collaboratid
But maybe we can
ask you to work t
some more.

VICE

MEMBE
you and I were togd
meeting, I think
down, and it was
SNMMI when you w
worked together
continuing collah
what Ron, and Hos

VICE

you're a great as
joining.

MEMBE
O'Hara, I also w
that already talk

since you've been

has been outstand

107

ACMUI, we've done a 1lot of

D

ther. And it's only sad that it has

-

lhat we can't do it in person.

Lso that we won't get to continue

n, at least not in this context.

find some other way for SNMMI, and

ogether, so we get to work together

CHAIR DILSIZIAN: We'll do that.

]
K

R MAILMAN: This 1is Josh, Vasken,
ether for at least my last in person
in January 2020 before we all locked

8 pleasure working with you at the

re President, and continued as we

n the NRC, and I look forward to

»

brations, and just wanted to echo

fe

]

stein added there as well.

CHATIR DILSIZIAN: Thank you Josh,

et to the Committee, and thanks for

»

R O'HARA: Vasken, this is Michael

N

iInt to add my voice to the voices

1

1]

d. You have taught me a great deal

on the ACMUI, and your leadership

I want to

ing.
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hope that vyou,

together for coff

ar

108

id I at some point in time can get

1]

e, because I would really like that

since we're so (dlose. Take care and keep up the
great work.

VICE CHATIR DILSTIZIAN: Thank you
Michael, come up [to the FDA someday, since I live in
Bethesda, it shoulld be easy.

MEMBER O'HARA: Yeah, hopefully it's
easy, if the beltway is cooperating.

CHAIR|| METTER: Vasken, this is Darlene
Metter. I would rgally like to personally, in person
thank you, not &gt this time, we'll do it in the
future. But mganingful, and very valuable,
exceptional 1leadership to the ACMUI, and its
subcommittees. And particularly, very practical
contributions dufing our discussions around the

different issues

Your
the wvery Dbest,
dedication, and

medical community
I'm sure I'll see
in the future, an

VICE

you again for you

cou
1
(202) 234-4433

that are brought to the committee.

work is truly fabulous, I wish you
and thank you again for your
time. You've taught a lot to the

the NRC staff, and the ACMUI, and

B

you at other meetings like the SNMMI

l hopefully I'll see you again soon.

CHAIR DILSIZIAN: Darlene, thank

r leadership.
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CHATR
celebrate that.

VICE

CHATR

VICE
you again.

MR.
behalf of myself,
you for all the g
over the past eiq
yesterday when yo
there, face to fa
But you clearly d
for, and you alwaj
your work.

And
the subcommittes
contributor. So,
your work, and th
committee. The efg
very humbled to
supporting the NI
couldn't do our j

VICE

Einberg, thanks f

(

H

1

J

U

n

Il

N

D

d

Cou

109

METTER: Okay, but I'm going to

'THATR DILSIZIAN: Yes.

METTER: Thank you very much.
"HATR DILSIZIAN: Take care, thank
INBERG: So, Dr. Dilsizian, on

and the NRC staff, we want to thank
reat contributions that you've made
ht years. It does seem like just
I, were sitting in the corner office
e, and we had that interview there.

|ld demonstrate what we were looking

s bring such a positive attitude to

bu're very willing to work on all

s, and you've been a great

dhank you, thank you so much for all

t you brought such expertise to the

tire committee as you know, we're

have such an esteemed committee
C staff. Without all of you, we
bs. So, thanks again Dr. Dilsizian.

"HATR DILSIZIAN: I'm grateful Mr.

br selecting me, appreciate it.
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MR. E

MEMBE
last thing, you ¥
one of the thing
going to do it r
that room. You'r

providing some coj

all times. I tru
learn from you. S
But 1

your contribution

you.
VICE

Zoubir, it's beer

as well, and I ha

each other in sub
CHATR
the ACMUI? Dr.
missed. He's just
your expertise, a
really miss you.
VICE
much everyone. GO

couple more weeksd

will serve until

110

INBERG: Our pleasure.

b
K

R OUHIB: Hi, this is Zoubir. One

ill be missed. And I'll tell you

T2y
£3

s that will be missed, and you're

ilght this second, is your smile in

D

¢ always there with a smile, and

fstructive, and positive feedback at

Ily admire that, and I wish I could

®, you'll be missed.

really hope that in some fashion

will not end at this point. Thank

CHATR DILSIZIAN: Thank you so much

always fantastic working with you

ve no doubt that we're going to see

fe

]

sequent meetings.

METTER: Any other comments from

Vasken Dilsizian will truly be
been a very solid person to relate

md experience with us. And we will

CHAIR DILSIZIAN: Thank you very

odbye, I'll see you -- I guess in a

I guess, what I was told. So, I

then,
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CHAIR|| METTER: Thank vyou. So now, the
next item on ||our agenda is a  TheraSphere
presentation. Somebody at our morning session asked

that I emphasize
presentations.

Ashley Cockerham

the importance of these next few

And our first presenter will be

rom Boston Scientific presenting on

TheraSpheres, and| glass microspheres. Thank vyou.
Ashley?

MS. (OCKERHAM: Thank vyou Dr. Metter,
following Dr. Di[lsizian's recognition is a really

tough act to foll
you are falling o
there when you st
and I think I was
But vyou have o

appreciate your t

is valuable havin

VICE
Ashley, appreciat

MS.
again, I am Ashlej

next slide please
on behalf of Bost

I'mg
the TheraSphere p

cou
1
(202) 234-4433

ow, and Dr. Dilsizian, I apologize,

Af the left end of the table. I was

qrted on the right end of the table,

responsible for that organization.

fficially graduated, and I also

ime, and input on the committee, it

Ay

y sat in a couple of chairs now.

CTHAIR DILSIZIAN: Thank you so much

e it.
TOCKERHAM : You're welcome. So
1 Cockerham, and if you'll go to the

I am here speaking as a consultant

on Scientific. Next slide please.

ing to give a short presentation on

and we'll talk about how to
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order the box set

kit disassembly,

measurement, whi
earlier.

And 1
directives.
presentation to
training that is
well as how that
eventually the cl
please.

So,

consists of smal

mean diameter of

yttrium-90 is not
microspheres, it'
glass. And her

TheraSpheres to

contains between
depending on th
please.

So, T

hepatic artery.
a half-life of 64

And Y-90 has an

112

up TheraSphere administration, the

and post administration rates
¢ch we touched on a 1little bit
astly, I want to talk about written
nd I will try throughout my
tie all of these topics to the
provided by Boston Scientific, as
ties into the NRC regulations, and

inical medical events. Next slide

vhat 1s TheraSphere? TheraSphere

glass microspheres. They have a

15 to 35 micrometers, and the

bound on the outside of the glass

M

[=]

actually an integral part of the

h

e you can see the comparison of

H strand of human hair. Each wvial

1 and 8 million microspheres

1

Next slide

activity ordered.

leraSphere is delivered through the
The Y-90 is a pure beta emitter with
hours, or approximately 2.7 days.

average tissue penetration of 2.5
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millimeters, whid
within the liver.
So,
TheraSphere treat
Cone-beam CT, or ]
suitable patients
Angio
determine if embqd
scan is performed
the GI tract and
and dosimetry cal

[«

the appropriate
ordered. The las
treatment.

But b
I want to review
provides to custd
Next slide please

I be
earlier presentd
corrective actior
window illustratd
So, this is what

looks like.

It as

113

h provides for a targeted therapy

Next slide please.

19)]

lot goes into planning for a

ment. There is imaging with CT, or

RI, and this is performed to select

graphy is also performed to

lization is needed. A Tc-99m MAA

to assess the extra hepatic flow to

the lungs. And the perfused volume

H

ulations are performed to determine

ctivity and number of vials to be

t step 1is to perform the actual

1]

fore we get into treatment details,

the tools that Boston Scientific

mers to prepare for the treatment.

ieve this was referenced in an

tion for one of the, maybe a

)| to make sure that the treatment
Nr matched the written directive.
the treatment window 1illustrator

]

sists with ordering the appropriate
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TheraSphere activ
the patient. It

of the administrsg
dose to the 1lun

waste. The usen

highlighted in j
correlate with a
physician to chod
on the planned tr
So, t
shared with each
recommended for u
There
this is similar t
Boston Scientific
customers with
TheraSphere activ
And
directly online d
the same inputs {4
illustrator, and
highlights the aj
treatments. Next

Shift

items that are ne

vellow,

114

1ty based upon the desired dose for

takes into consideration the timing

tion, the lung shunt fraction, the

yjs, and the anticipated residual

completes the «cells that are

and activity wvalues that
targeted dose are bolded for the
se the appropriate vial size based
eatment date.
his is an Excel based tool that is
customer during training and is

]

se in ordering. Next slide please.
is also an online ordering tool,
® the treatment window illustrator.

offers an online tool that assists

determining the appropriate
ity to order.
then this order can be placed

nce that has been determined using
hat went into the treatment window
the same sort of outputs where it
Noropriate vials to select for the
slide please.

here are the

1ng to the box setup,

¢essary for product administration.
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[«

.

The TheraSphere
on training and
each new TheraSp}
materials license
tube being set is
The administratio
shown as item twd
dose vial is show

There
dosimeter, which
the lead pot. And
to see, but it's

of the delivery bq

there for each pxy

has been complets
remaining in the

When
of the single its
container, in the
three. The dosin
is used to confi
present on the ret
IR suite, or with

please.

So,

115

ales representative provides hands

provides three mock infusions for

lere site prior to the radioactive

amendment. So, the administration

shown here on the left as item one.

m accessory kit, or delivery box is

. And the led pot containing the

m in item seven.

s also a RADOS electronic

1s shown as item six, right next to

rhis is clipped to -- it's difficult

on the front edge, the front center

x. The electronic dosimeter is put

bcedure to show when the procedure

1, and there is no longer activity

rial.

the administration is complete, all

ms are placed in the Nalgene waste
beta shield, which is shown as item

etry meter, as shown in item four,

rm that there is no contamination

Hsable box, or on individuals in the

Iin the treatment room. Next slide

the TheraSphere administration
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checklist is one

TheraSphere admif

list of all matey

as step by step if

It helps with

administration se

assembly of the k

administration it
patient follow u
there's only an e
that is contained
please.

So,

S

checklist shown (

suite setup. i
vendor training
precautions.

So, d

the floor underngd

administration ki

the kit to the pat

in areas where (
gloves, and shoe

the IR suite,

contamination pri

116

of the most important tools for

listrations. The form provides a

ials and equipment needed, as well

ustructions for the following items.

patient, and room ©preparation,

H timing, the dose vial preparation,

it, and dose wvial. The TheraSphere

I

elf, and disassembly, clean up, and

So, this is a two-page form,

xcerpt of it shown here, but all of

within a two-page form. Next slide
rction two from the administration

[

n the previous slide addresses IR

11 new TheraSphere sites receive
on appropriate contamination
rapes, absorbent pads are placed on

ath the cart with the TheraSphere

t, and along the delivery path from

7

ient. Additional drapes are placed

pntamination might occur. Double

covers are recommended for staff in

and staff are monitored for

dr to exiting the treatment room.
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After
and the catheter
a piece of gauze
any drips or potef
gauze, and single
into the Nalgene W

Prior
is primed by flush

There
of the darker col

d

picture. It's 4

little bit darker
that, and the tul
place on the admifp
is primed. Next,
is shown with thse
connected to the (g
And
labeled B, C, and
on the box. So,
performed as a paf
this is the begin

|

like. Next slide

=

So,

covered in the adm

rhe

117

TheraSphere has been administered,
is being removed from the patient,
or a small towel is used to catch
itial contamination. The catheter,
use items are rolled up and placed
aste container. Next slide please.
to administration, the tubing set
1ing the saline to remove any air.

is an overflow vial, which is sort
pred vial in the very front, center
but it looks a

translucent wvial,

that is the overflow wvial. And

ing set area labeled A is put into

iistration box after the tubing set

the middle injector assembly, which

green cap in the center photo, is
lose vial.
the remaining tubing set items

D are placed in their labeled slots
mentioned that mock infusions are
rt of each new site's training, and
ning of what that setup would look
please.

slide are also

steps on this

inistration checklist, but I wanted
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to point them of

optimize delivery

of a medical event].

during shipment,
the septum. Bos
lead pot and then
a hard surface t
should then be ma]
the administratio
There
that's placed on
during setup. A7
to administration
to relieve the ds
tubing to minimi
delivery 1line.
manufacturer reco
flow rate of gre
minute to ensure
the system after
So a
the previous slid
20 cc per minute,
shqg

the pressure

pressure exceeds

118

it here as they are important to

and to help reduce the likelihood

So, if the dose vial was inverted

he spheres can become lodged around

on Scientific advises to lock the

tap the bottom of the lead pot on

® dislodge any spheres. The wvial

Intained upright until it's time for

1=
.

s also a pinch clamp in the system
the tubing set we have labeled C

Id this clamp must be removed prior

Instructions are provided on how
nt that's left by the clamp in the

ve the potential for air in the

And for the final item, the

mmends constant pressure, a constant

1

Ater than,

or equal to, 20 cc per

the microspheres do not remain in

delivery. Next slide please.

little more on that pressure. Oon

D
— 7

I mentioned that a flow rate of
or greater is recommended, however

nld not exceed 30 PSI. If the

30 PSI, a visual indicator of a
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steady stream of
overflow vial, an
through.

So, 1
pressure should &
You should only sq
that confirms tha
used to deliver
administered, thiy
saline are recomn
of any remaining

You s
events they direc
followed the proc
60 cc of saline.

So, O
the electronic d
that no microsphs
is also recorded

On th
where it's clippe

plexiglass box, a

and between the v

microspheres have

please.

119

saline will appear in that darker

dd it's just saline that's streaming

f a stream of saline is seen, the

=)

reduced slightly if this occurs.

-

e a drip, or two, if anything. And

t the appropriate pressure is being

TheraSphere. Once TheraSphere is

re additional flushes of 20 cc of

lended to clear the delivery system

fa
&

spheres.

hw in some of the recorded medical

q

1y addressed this saying that they

dure to clear the system with those

Next slide please.

mce the saline flushes are complete

simeter should be read to verify

res remain in the system, and this

ln the administration checklist.

-y

photo on the right, you can see

sort of just on the outside of the

d near the A line that's going out,

ial, and it should be zero once the

h

cleared the system. Next slide
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So,

o

confirmed to read
kit can be rolls
Nalgene waste ¢
surveyed to conf]
within the system

Here'
mentioned earliez
beta shield. S
placed on a temp
four rotational j
averaged and back

So, t
the full dose i

procedure, SO pre

be compared to de

measured. And

earlier, the wvial
for all of these

So, B
written directive
required informat
site, the radionu

the prescribed ad

the last slide ay

120

ifter the electronic dosimeter 1is

zero, the microcatheter and tubing

1 with a towel and placed in the

ntainer. The box can then be

rm that there is no contamination

Next slide please.

$ the Nalgene container that was

the waste container inside the

7

o, the Nalgene waste container is

4

late and measurements are taken in

H
9

ositions. These measurements are

jround radiation is subtracted.

he same measurements are taken with

leide the same setup prior to the

and post treatment measurements can
termine the percentage of activity

as I mentioned in the comments

would be removed from the lead pot

measurements. Next slide please.

ston Scientific provides a template

for sites to use. They pooled the

ilon about the patient, the treatment

¢lide, the type of microsphere, and

civity. The measurements taken in

=)

used to confirm that the percent
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of activity delij
prescribed activ
highlighted cell
slide, I don't kn
vial A.

You
measurements are
treatment measurs
vial A on the rig}
in the vyellow 1}
administered is (

prescribed activi

section of the wr

This
the RSO and thd
calculation insi

Scientific's qual
robust process td
And

those repor]

definition of a

although the raw

has changed from j

averaged about 0.(

And t

or increase from

121

Mered is within 20 percent of the

1 If you look at the vyellow

ty.

)]

n the bottom left-hand side of this

w if it's legible, but it says dose

can see the pre-treatment

recorded. And then the post

ments are recorded under waste jar

Nt side of the slide near the middle

lighlighted areas. The activity

hlculated and compared against the
ry from the pre-treatment planning
ltten directive.

n

template also provides an area for

1)

authorized wuser to verify the

de . And as part of Boston

Lty management system, they have a

track and trend customer reports.

ts dinclude those that meet the

reportable medical event. And

number of medical events recorded
ear to year, the incidence rate has
2 percent for the last two decades.
lhere has been no significant change

that average in the last several
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years.

to support cust

medical events, a

forward to collal

Boston Sci

122

entific is always looking for ways

mers, and reduce the number of

md we're open to feedback, and look

horating with the ACMUI to achieve

this. I'm happy||to take any questions if we have
time. If not, I||1l turn it back over to you, Dr.
Metter.

CHAIR|| METTER: Thank vyou for vyour
presentation. And I believe Mr. Einberg, did you

guys have the nex

t presentation, would that be more

efficient?

MR. E[INBERG: Yeah, I think that would
be better, thank||you. If Ashley's going to stick
around.

MS. COCKERHAM: Yes, I'll be here.

CHAIR|| METTER: Thank you Ashley. Our

next presenter w
microspheres, Dij
Ms. Thompson?

MS. T
okay?
CHATIR
MS. T

having me. So, f

Sirtex as part of

i1l be on SIR-Spheres, Y-90 resin

ina Thompson from Sirtex Medical.

HOMPSON: Hi, can you guys hear me
METTER : Yes, we can.
HOMPSON : Excellent, thank you for

hank you for having me, as well as

this conversation. We are thrilled
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to support the NR

to ensure safe us

we were asked to
Boston Scientifi
started. Next sli
Over
the preparation,
delivery principl
from places whers
medical events.
procedure should
procedure informa
One ¢
highlight during
litany of traini
account resource
of the things thai
the new Y-90 gu
training that ing

issues, and emerg

We al

developed post

provide to our
preparation,

As you can see Ofr]

dose

123

N
r/

q and the ACMUI, and our end users

e of our product. So, with that,

D]

present an overview similar to what

just presented, and we'll get

de please.

the presentation, we'll go through

and the delivery box setup, the

h

¢ and infusions that we can look at

we can troubleshoot in regards to

Potential abort points where

be terminated, as well as post

tion. Next slide please.

f the things that I did want to

this presentation was that our

ng resources, and our brand new

kit that we have just created. One

it we have that was in response to

1dance from the NRC, was an RSO

ludes radiation safety, regulatory

ency procedures.

so 1in partnership with MIM, have

infra-imaging protocols that we

sites, and checklists for dose

delivery, and dose verification.

| the table of contents, which also
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is very difficult

resources, and r
ensure that all]
instructions for

complied with. Ne

All m
piece is that we 3
certification pro
as well as certi

our physicians in

appropriate  adhsd
checklists as
procedures, and

unsupported until
physician procton

been signed off.

So, g
dose, which is a
product, is that
medicine. Next s
The £
vial. Which is a

vial that is used

the vial that wil

V-Vial. The V-Via

124

to read, we have over 100 pages of

dferences for our sites to use to

| the steps of our approved
use through the FDA have been

xt slide please.

¥ headings are gone. So, the second

iilso have a training, education, and

jram whereby we use our field staff,

fiied physician proctors to support

patient selection, and in ensuring

Brence to our procedures, and
well, and awareness of those
checklists. No site is left

|l appropriate evaluation by those

-

P

as well as our field staff has
Next slide please.

®ing through the preparation of the

little bit different than the other

we do handle our doses in nuclear
ide.

1rst step is to unpack our shipping
vial that's about 10 mL,

a glass

in the dose calibrator, as well as

]l go into the IR suite, which is the

1 is shielded by an acrylic shield.
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That acrylic shig

all the Dbeta
bremsstrahlung pr

This
measuring prior
exposure rate. Sd
that exposure raf
it's shielded, an
With that lead p
pot, and you're pi
your nuclear medi
up that vial insi
in the lead pot
next slide.

And t
tools to put it if
dose calibrators 4

of the calibrati

will take the dod

125

ld is exactly thick enough to stop

radiation and convert it into
lor to that administration.
is the wvial that we are now

o the administration to get that

that's why we like to talk about

=)

prior to administration, because

J we're looking for X-ray radiation.

ot, once you've unpacked the 1lead

»

epared for your dose draw inside of

¢ine hot lab, you're going to shake

de of the lead pot. Please leave it

at all times.

And we'll go to the

hen it is removed with long handling

fto the dose calibrator. We set our

igainst the glass 10 mL vial in terms

J

n. This wvial is indented and we

»

=)

draw from this wvial. Next slide

syringe shield 1is ©provided by

de of acrylic, so it should not be

alcohol, but instead should be

bleach, and we do provide a

ige needle that's at 1least 50
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millimeters in 1s
order to get to
shielded syringe
you'll also draw
that syringe abou
distribution, or
That
by the eye of a ti
tech, or radiophd
homogenous. Oncs
you think that ¥V
calculated per ou
syringe and the
contamination dur
You w
going to measure
subtraction. Th
of the dose calib
geometry of a ten
see 1if there wg
homogeneity of th
So, o
distribution, and

distribution, you

the shipping vial

1

126

hgth. This length is important in

the bottom of the wvial. Once the

1s inserted into the shipping vial,

back, and forth on the plunger of

t four times to ensure a homogenous

fe
]

suspension of those microspheres.

omogenous distribution is well seen

ained dose drawing nuclear medicine

rmacist, and you can see that it's
you see that it's homogenous, and
bu've gotten the right wvolume, as

r checklist, you will withdraw that

meedle, ensuring that there is no

1ng that removal of that needle.

111 cap the needle, and then you're

that shipping vial again to do a
s 1s critical for the calibration

rator, because we've calibrated the

mL glass vial. But also, we would

-

re any 1issues in terms of the

h

& suspension at this time.

r calculations assume a homogeneous

if you do not have a homogeneous

111 see that you've left activity in

and then you'll have to redo that
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dose draw. Ond

obtained plea
injecting that 4
And this is only

The 4
Vial, it's very
nuclear medicine
on the crimp, whse
o'clock, vyou'll
the three mL on
nuclear medicing
inserting their n
to the IR physici
the same location

The 1
mL, so we're goin
order to bring i
remaining volume (
that you'll see i
of

in terms

Again, we talked

also want to ensur

during our delive
Next slide please

So, O

$

ens

127

=)

2 the correct activity has been

e go to the next step. We are

]

ctivity directly into the V-Vial.

done once.

rtivity being injected into the V-
important at this point that the
technologist does have these marks

re you'll see at noon, and at 6:00

ee these marks, as well as around

the side, and this just shows the

D

technologist  where they are

eedles and ensures communication up

an so that he does not puncture in

iquid is then infused up to the 3

j to add some D5W if we need to, in

t up to full volume, because that

f air is kind of like an air spring,

fa
]

5 important throughout the delivery

suring  the appropriate

pressures.

wbout pressures in TheraSpheres, we

q

2

e that we have appropriate pressure

v

mce the dose is ready to go,
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the black plug

measurements. So,
at the same dist
prior to administ:
of the physics,
the pre-measureme
as Dr. Mishra not

Becau
that are in the
into bremsstrahly
one-to- one
administration me
medicine is ready
and we'll start o
you.

So, n
is the original dqf
for obvious reaso
set on the bottom
for center, and t
about a B for byp
labeled A,

B, C,

word, just becaus
we're not side by

So, t

rat

B

p

il

g

fe

]

]

=

y

-

q

l

Cou
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on, and we'll do those pre-

those pre-measurements will be done
nce using that same lucite shield
ation. The lucite shield, in terms
don't think is that important in
nt, but it is incredibly critical,
rd, for the post-measurement.
e it is converting all of the betas
catheter, and in the delivery set
g that we can have as close to a
io as for that

possible post

surement. So, now that the nuclear
to go, please go to the next slide,
ith the delivery box setup. Thank
w looking at the delivery box, this
livery box, and we'll call it a box
1s. And it comes with the delivery
The C is

it has the two needles.

he D for deep, and we'll also talk

1ss, and a D for dose. So, they're
D, but I do like to say the full
e B, and D sound very similar when

side watching each other's faces.

1is is the system,
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has a lot of acry
measured to be af
reason of stopp]
ensuring that we
outside of our de
rate bremsstrahlu
So,

delivery set havi
D line needle, ¢
physician is goin
septum in order t
way valves fitted
see here, going if
hot fluid is flow
patient. So, thas
backwards towardgd
course. Next sli

So, o
with D5W in our
stopcock that n
through the bypas
the bracket, and
holes.

They are both col

so that it's obvi

129

ylic. Most all of our acrylic is

least a centimeter thick for the

ng the maximum energy beta, and

re only looking at bremsstrahlung

vice. And low energy, low exposure
mg at that. Next slide please.

@s I was alluding to with the
ng the two needles, the C, and the

hese are the needles that the IR
b to be inserting into that V-Vial

® deliver the dose. There are one-

on the D for dose, as well as you

jto the three-way stopcock where the

iing into the patient, or towards the

it no radioactive fluid can flow

the user, this is for safety of

de please.

lIce the delivery set has been primed

H

ase, you will affix the three-way

w controls

»

whether you're going

$ syringe, or the dose syringe into

you put them through the 1labeled
br coordinated,

q as well as labeled,

bus which hole each one goes into.

NEAL R. GROSS

cou
1
(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
716 14th STREET, N.W., SUITE 200

WASHINGTON, D.C. 20009-4309 www.nealrgross.com



Next slide please
The
critical for our
that bypass line,
fluid on it.
interventional ra

So, t

like a sandwich mdg

bit of radiation
contrast, and you
And our administr
of about five mL
an outlet of abof
much forward flow
the physician is
as well as the pa
So, w
the B line, you c
ensure that it's
talked about thd
you're still havi
retrograde flow,
or to oths

liver,

is stasis or ther

A

130

ne thing that is different, and

product is that bypass line. So,

or the B line is what has contrast

md contrast fluid is wused by the

diologist to ensure a forward flow.

e way that people talk about it is

thod, right? So you put in a little

and you put in a 1little bit of
kind of alternate between the two.

Htion is done at a much slower rate,

per minute, and this is as well as

it two to five mL depending on how

you have, and that's based on what

feeling for his particular patient,

thology of their disease.

len you're applying the contrast on

q

n verify the catheter placement to

going to the correct lobe, and we

earlier. You can also ensure

ng forward flow, you're not having

50 it's not flowing outside of the

D

r organs. And also that if there

h

e is vascular spasm.

We cqll that stasis, and we stop the
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treatment and reqd

second treatment,

appropriate for

therapeutic inten

syringe is really

case before, duri

administration. NH

I ad

because here you

and how those need

at the noon, and [f

3:00, and 9:00 o'(

it, reference fraiy

physician is pun

septum.

Where

G
puncturing near t
sure that they're

this is Jjust tg

T

maintained. And
that.
bl

So, ]

you're pushing in

131

valuate whether we need to have a
or if a different treatment is more

this patient. So, that, or if

£t has been met. So, that bypass

b

important for evaluation of the

and after, and the end of the

ng,
ext slide please.

rually really 1like this slide,

can see where those punctures are

les work out. So, you see the mark

the 6:00 o'clock, I guess these are

rlock, just depends on how you turn

e, right? And then you can see the

cturing near the center of the

1s the nuclear medicine physician is

he outside. And you want to make

at least two millimeters apart and

b ensure that that pressure is

he next slide kind of illustrates

n this slide, you can see that as

the D5W through the dose line, or

e that's deep, right?

e a four-year-old, I 1like to do
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these beginning

water for deep

down in, and
microspheres.
homogenous-ish di
looking at the C
stretch it a 1litt
top.

Where
those microsphere
things that you'l
deep, you're going
going to get thod
that we saw any of
medical events,
significant amou
something GBg adm|

And t
in all the
happening in this
to be very carefy
that needle, the
in the whole time
at the top,

syringe, you see

micr

rightf

132

H

ounds. So, we're going into the

10

the D5W for deep, and we're going

it's going to store up these
The microspheres get into a
stribution, and here's where we're

for center. C for sampling if I may

le bit too far there, needle in the

it's kind of taking a little bit of

-

5 off the top. And so, one of the

b

see 1s that if that needle is too

j to get a thicker slurry, and you're

=Y

clogs, right? And I don't think

those happen in any of the reported

but there was one that had a
mt of spheres, the three point
lnistration.

hey said that they struggled to get

2

ospheres, and I could see that

situation here, so they would have

1, to ensure that it doesn't clog

1 line needle. So, you can see that

we're maintaining that air pocket

Pl

So, you kind of press on that D

it pulse in, and it'll come back
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down as the fluid
Once
forward, or that
know that we're bt
and we ng

system,

Next slide please

So,
again, so repea
delivery 1is ach

there's stasis.

You're not seeil
bypass, or B s
treatment, rightfj

however many GBqg
we're going to 4

intent met there.

And {
noted, so you can
rising, that mea

pressure through
or it could be a
the line, right?
you have a clog,
there's

something

start seeing that

133
is going towards the patient.

we don't see that fluid moving

spring bounce back, that's when we
1ilding up pressure somewhere in the

ed to look at those abort points.

lere's where we're talking about
t the procedure wuntil the full
ileved, slowly integrate flow, or
19 forward flow anymore on that
yringe, that's the end of your

You hit stasis, you administered

that you're going to get in, and

valuate if we have a therapeutic

Next slide please.
hese are the abort points that I
Once it starts

| see that meniscus.

ns that either you're losing that
rhe septum, which could be a leak,
buildup of pressure somewhere down
You're not getting fluid forward,
you have a loss in the septum, so
y wrong with the system once you

septum going wrong.
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Anoth
I want to state,
contamination in
don't just stop,
dose, clean up,
please.

In th
if you're seeing
septum, at any of
connection, or ey
the A line to the

So, 1t
beneficial, is on
catheter,

always

syringe, or the |

material, not ra
that connection i
flow forward. O
the right place,
not leaking anyw
administer

start

avoid any contami

t

134

er potential important point, which

but should be obvious, is the large

he hot lab. If you spill the dose,

and we'll try again. Get a new

let's do this right. Next slide

ils one we're seeing also leaks. So,

leaks as you see on the top of the

the connections, at the three-way

en on the outside of the box from

catheter.

hat's another thing that's really

e we attach our delivery set to the

administer through the B 1line

ypass syringe first to, with cold

dJicactive material, to ensure that

fe

]

5 good and that you're getting good

re we know that our catheter is in
you're getting a good flow,

you're

here, that's when we're going to

ing that radioactive material to

mation of that. Next slide please.

hen after the procedure has been

)]

f the things that the NRC has

the the
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And
completed, one
highlighted in
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importance of the
NUREG 1556, Volum
do get radioactij
survey, if it's
we're doing a bon
But i
material in an ur
document those sy
that nobody leavil

don't dedicate

materials used, wd

it's very importa
document them.

So, W
they leave, we're
the waste to ensul
right? Cradle t
please.

This
that we included,
that I really 1iK
the safety of the
they're administe

These

and as you can se

135

post procedure survey. So, in the
84 13, in Appendix R, I think, if you
e material on the floor, you can

below a certain amount, like when

h

¢ scan, or like the MAA scans.

n Y-90, we are using the radioactive

lrestricted area, and so we want to

rveys immediately after and ensure

lg the IR suite is contaminated. We

these IR suites to radioactive

use the one that's there. And so,

mt that we do these surveys, and we

@¢'re checking all the personnel as
checking the tables, we're checking
e that every atom is accounted for,

grave. And then the next slide

is actually a really nice graphic
also in a new account resource kit
~d, because I do like to reinforce
radiation outside the patient once
red this radiocactive material.

patients can go home immediately,

h
rr/

e, being one meter from the patient

NEAL R. GROSS

cou
1
(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
716 14th STREET, N.W., SUITE 200

WASHINGTON, D.C. 20009-4309 www.nealrgross.com



will get you less |1

for an hour. I th

we as a commurn
radiation fear my
treatment that th
results with less

And

=N

better, and bette
open for guestion
you.

CHATIR
Diana, for your
presentation will]
he's from the Uni

checklists, other]

q

thank you again,

DR. A

B

having me. So,

11

interventional ra

authorized user f

please.

I wan

really helped us

15 years ago. oy

A

and Dr. Polemi.

136
radiation than flying in an airplane
ink that it's really important that

ity work towards debunking the

th to ensure that patients get the

ry need. Because you can get good

side effects, hopefully.

specially as our technology gets

1 So, with that I'll close, and

~

P

at the end of the session, thank

METTER : Thank vyou very much,
ery nice presentation. Our third
be by ACMUI’s Dr. John Angle, and

versity of Virginia, to talk about

events, and radiation. Dr. Angle,
ind welcome to the committee.

INGLE : Thank vyou very much for
just a bit of background, I'm an
iologist at University of Virginia,

or our Y-90 program. Next slide

t to highlight the collaborators
develop our checklist program over
Mulder,

r radiation physicists Dr.

ind our radiation oncologists, Dr.
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Read, and Dr. Ja
solidifying our c

As w
amount today, thi

number of reg
administration.
large, as the nuj
lot of things in
percentage we're
number?

And T
this absolute num]
we can address
approach as we bui

out any of thes;

Next slide please

I kee
think about thi
procedures, and W

our checklists.
We think about ne
We'll talk about
presentation we h
prescribed dose,

related. Deliven

T

137

nowski really were instrumental in

lhecklist process. Next slide.

've really talked about a fair

-

D

used to be a stubborn floor to a

bortable events around Y-90

]

And although the number i1is not

noer of procedures goes up, like a

medicine, we have to decide is a

drying to fix, or is it the absolute
think we all, hopefully we're after

ger.

We made these things seem like
hem now, certainly it's been our

1t these checklists, to try to stamp

1

adverse, or preventable events.

b a common unexpected event list. I

K

time when

Fa)
£3

5 all the

I'm doing

hen we have our meetings to update

W ones we've learned along the way.

many of these today, an excellent

q

1d about incomplete delivery of the

which may be device, or technique

ing a larger dose than planned, or
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desired, adminis

segment, treatmen
feeding arteries,
or in delivery.
The
gastrointestinal
can be again relaf
Arterial-venous {
portal shunting w
patient, exposed
unexpected exposu
90 care givers.
And 4
pathologists, bed
of these overlap,
ones to occur as
As vyd
suffers from a h
are often not qu
occasional prever
hard in the admiz
team approach an

about anything

obviously we want

repercussions evg

4

138

tration to the wrong 1lobe, or

t does not adequately treat all the

which can be an error in planning,

ydministration of Y-90 into the

tract other extra-added dose, which

ed to planning, or delivery errors.

hunting without injury, arterial-

D

ilth liver, GI, or lung injury, wrong

splashes, or improper disposal, and

]

re to fetus, family, caregivers, Y-

ven we fretted on occasion about

ause they're doing autopsy. Many

one type can of course cause other

well. Next slide please.

u're probably all aware, medicine

lerarchy where physician decisions

estioned, and this opens us up to

lkable medical errors. We try very

nistration of the spheres to use a

i encourage everyone to speak up

they're concerned about. And

to make sure they don't fear any

= We want to

for doing that.
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inspire a chain
reporting, even
procedure.

Or, a
can change in ou

want to make sure

and we've been ddg

g

=

so we're really
think of fit int
changing of the ¢
have to be very
process.

And
institutions are
their safety meas:

that is going to j

encountered vyet
incomplete pathw
please.

So, d

literature about
errors. Of courss
that team must t3
in the process th

(&

They must review

139

of command that zresponds to that

in real time, in the middle of a

ter a procedure, about something we

T process to increase safety. We

those events lead to durable change,

ing this again, for over 15 years,

tarting to see how some things you

® your process with new hires and

uard start to fade away. So,

U you

diligent about maintaining your

ns we've found along the way,

relatively isolated in implementing
res. And so, making that a process

predict those errors that you'wve not

is difficult, and 1it's a very
ay of information. Next slide
ur process follows what's in the

common methods for reducing medical

team approach is number one, and

(ke opportunities to identify steps

it are high risk, or prone to error.

11 events, and that can be internal,
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or external, and
improve the procs

to develop action

This
checklists, and
analysis, communi

slide please.
Our
major academic
patients for the
specialty of peer
90 makes the most
When
planning, their )
branches that may
Then after that {
and interventiong
and plan the trsg
administration igd
team approach to
possible. Next sl
One

¢

initiates the ac

1
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have some analysis to process, and

5s based on those events. We have

and outcome measures.

b

includes things such as time outs,

data collection with minimal

cation, and process dates. Next

nstitution, like I think at most

centers, we identify potential

number two above. This is a noted

review process to determine that Y-
sense for a patient.
that patient comes for their Y-90

IAA study, and any embolization of

lead to the gastrointestinal tract.

lanning, the radiation oncologist,

Il radiologist discuss the anatomy,

tatment, dose, lobes, and how the

going to happen. Again, using a

lkeep as many eyes on the subject as

1ide please.

nf our interventional radiologists

Hual dose planning with this form

] the tumor the

D

vascularity,

ch are stored
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archiving system

review. The arg
actually highligl
which segments ar
they're going to
We su
critiqued by the
course we make a
incly

of factors,

then our radiat
radiation oncolog
submit a purchase

We f4
process early in ]
Mulder, as much
that time, it's
Dr. Atul Gawande

shaking, and it
important to have
is supposed to &
They are DO-CONFI]

then there's the

And I
DO format, where
back, and checked

0

I

q

J

q

X

I¥

|

Cou

ggest a target dose,
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so a radiation oncologist can
a that's going to be treated is
ted on the transaxial, we define
going to be treated, in what order
be done.

which is then

radiation oncologist, and then of

choice about vendor based on a lot
ding the number of particles. And
ion physicists, along with the
ists will finalize the plan, and

order. Next slide please.

1t very fortunate to start this
-90. Again, to the foresight of Dr.

1S anybody. And of course, since

rruly become a medical necessity.
s work of course was pretty earth
checklists. It's

portance of

pause points at which the checklist

-

used, and what does that mean?
M checklist analysis, or usage, and
READ-DO checklist.

d say we started out with the READ-
and read

every step is confirmed,

off on a list.
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we went to more o
could quickly go 1
then would contrg
physicist, and t!
and

with READ-DO,

CONFIRM steps t

between. Next sli

Diffe
checklists that {
before a procedur

personnel to the g
and which of our
there's so many
system that impac

And s
that our fluorosd

the images that vV

images in the rod

142

f a DO-CONFIRM, where the operators

hrough tasks that have no risk, and

L most of those with the radiation

e RSO in the room. So, we start

involved into sort of a hybrid DO-

nat are relatively 1low risk in

de please.

rent members of team have different

hey are going to work with. And

1

, the radiation safety office sends

rea where we're going to be working,

radiologic technologists -- because

things beyond the administration

t the success of the procedure.

, our technologists are making sure

bpic equipment is going to deliver

ou need, that we have the reference

m, we're using microcatheters that

are going to be appropriate for the administration,

et cetera. And
various stages in
sign the planning

Befor

physicist is goin

we have to have

so, all these checklists occur at

the planning process in the time we

form. Next slide please.

D

¢ we leave the room, a radiation

H

down a checklist of all the things

in that room before we start. I
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think this has be
go through this e
due to something
been updated oveny
as our insight
suspects potentia
Many
injection for adi
you the one for T
SIR-Spheres as we
I think that ths
overlap, where
incorporating it

steps are shortc

preventing any ad

Inter|

challenging for

RSO, Dbecause

ph
various slots, an
room, but everyor
and it makes a b
best we can do to
down this checkli

this checklist so

They
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¢ome very routine now, but we still

very time so there are no shortcuts

missing in the room, and this has

the years as supplies change, and

Arom internal, or external events

1 pitfalls. Next slide please.

of these now, in preparing the

ninistration, and I'm just showing

heraSphere one, but we have one for

11. We have come to match the ones

vendors now supply. There's an

we learned from theirs, and

into our existing, to make sure no

wtted, and of course the hope 1is
verse events. Next slide please.

procedurally, this is most
our radiation physicists, and our
ysicians are removed, there are
@ times, a lot of confidence in the

le's a good sport, and we do this,

ig difference, I think. It's the

prevent adverse events. So, we go

st one step at a time, read through

that all boxes have been followed.

.

an check their own files if they do
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need to go back an

And
ones are recent e
again, are intern
So,
what's new, or
Thank you. After
close out the pro

And 1
safely removed
contamination, wh
process. Over tl
works very well £

An ar
is trouble shooti
is not going to gdgd
up to operator ex
the moment how to

I thi
us to make more e
checklists =so
unexpected, that
algorithm to go t}
this is a wor

So,

I show an exampl

as the list ¢
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1 review a case. Next slide please.

t is quite detailed, highlighted

ditions where adverse events, these

@l, or external, highlighted areas.
rthanges, people can keep abreast of
cthanged in prior administrations.

the procedure of course, we have to

cedure seriously.

nake sure that the materials are

from the room, and there's no

1ich has again, become very standard

le years we've found a system that

D UuS. Next.

D

a that I'd say we need to grow into

-

i It's invariable that something

g .
right, and it's really still mostly

perience, and collective thought in

K

manage this.

mk there's a lot of opportunity for

xtensive troubleshooting pages, and

that if vyou do have something

you have basically a template, an

rough, and help you deal with that.

lk in progress for us, and a few, as

0]

here,
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resistance inject

few points you ca

Which
collaborative, an
out, their exper

Next slide.

So, o
to our checklist
the NRC notificat

time, and communi

I thi

process of commg

could share. Ever
their institutior
don't have much ay
medical centers,
think these ched
standardized cars
some of these knoy
So,
preventing adverg
with established
hierarchy. Checlk
and adm

planning,

great opportunity
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lng the microspheres, and I guess a

m check on the system.

again, industry has been incredibly

@ helpful in helping us build these

lence has been excellent in this.

Ur current list of problems that led

1s rough. Our personal experience,

ions, which come out in real world

cations we get at medical meetings.

nk it would be good if we had a

nly encountered problems that we

yone I know has some checklists at

l, but I have to say, I certainly

7

Mareness of what's going on at other

and I doubt they do at ours. I

klists are made available to the

at a national level as we manage

M

n problems. Next, the last I think.

summary, most important tool to

D

¢ effects is having a defined team

communication channels, and no

lists seem ideally suited to Y-90

N

inistration. And I think there's a

a

for standardization of these
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checklists acry

compliance of the

I wil

and current is al

progress. Thanks

CHATR

a very nice presef

years of experien

last two presen

supposed to be hell
MS.

Metter, so 1s thq

comments right nojy
CHAIR
open it to ACMUI f

on any of these tf

MEMBEH
thank vyou all 4]
presentations.
Angle, you menti

institutions, I

saying it's not th
companies is not
if it is not, how

speakers can pitc

1

first.
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bSS institutions. Maintaining
se checklists presents a challenge.
admit this, keeping them updated,
so going to be an ongoing work in

very much.

METTER : Thank you Dr. Angle, for
itation, and I appreciate your many
ce in this therapy. Now, for the
ations, and I believe they are
lping us with the public?

LOPAS : Yeah, that's right Dr.

plan to take some questions, and

v, and then go to public.

METTER: I want to go ahead and

Any questions from the ACMUI
\ree presentations?

¥ JADVAR: This is Dr. Jadvar. So,

hree of vyou for these wonderful

[ certainly learned a 1lot. Dr.

pned about standardization across
hought that is the case. You're
e case that what is provided by the
similar across institutions? And
do you suppose, or maybe all three

in, how are we supposed to do that
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in standardizatio
DR.
industry has proy
the process.
potential is goin
of this that I th]
of a say in up to
that's shared mosg
I think that a lot
industry provides
I c4d
compares to what
do know that every

foundation provid

MS.

g

=

Sirtex. I would

Dr. Angle, and

templates, and wqg
for use, but each
do the handoff,

teams are involve

I guess person
And W
for their expert

equipment they I
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?

1=

\NGLE : Yeah, no, I think that

r

ided incredible standardization of

[ think that most of the gross

y to be in physician directed parts

Ink industry really has not had much

ow. And that really is information

tly through medical meetings. So,

of the actual steps in the process,
a very complete set now.

n't tell vyou how our workflow

other institutions are doing, but I

jone starts with a wonderful similar

ed by these two companies.

'HOMPSON : Hi, it's Diana from

ay that I appreciate your comments

we do provide the standardized

do have the approved instructions

\| facility is different, where they

how they do the handoff, and what

So, I will say that there is some

q

1lization to those procedures.

=)

do always defer to the site RSO
ise of their procedure and what

ave avallable to customize those
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procedures as nee

MEMBEH

have some questi
speakers. Thank

presentations. M

two presenters. [

you go through tl
perform the proceq
have incorporated
situations where [t
In ot}
if the user can d{
how do you actua
thing is they're
sometimes. So, if
we're going to do
going to loosen uj
basically.

And
things happening
and they remember
have is for ]
troubleshooting,
is that trdg

thing, b

perhaps, or creatf

¢
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led.

¥ OUHIB: Hi, this 1is Zoubir. I

ons, and comments for all three
you first of all for great

v first question is for the first
then you do the training, obviously
e process from A to Z to actually
lures. I'm just curious whether you
or thought about sort of include
there might be some trouble.

and see

ner words, cause troubles,

dentify where the problem is, and

11y correct it? The unfortunate
learning by doing on the patient
you actually say okay, here's what
we're going to undo this, or we're
this, watch what's going to happen
learn from wvisual,

eople seeing

in front of their eyes basically,

that. The other question that I
Dr . Angle. More effort in
and that goes back to the same

ubleshooting by witnessing trouble,

ing trouble, and then we learn from
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it. And then may]

I th

incorporating or

I mean about that

there's a checkmar

who actually perf
think most people
name next to a tas

what am I signin

Versus check, cl
comments, and tha

MS. L
Martin, and Dr. H

we'll go to maybe
MEMBE

concerns the dosi]

in the approach t

people, the physi
entire AAPM summn
these diagnostic

correlate what I

149

Ibe compliance with checklists.

link that can be improved Dby

including accountability. And what

I was looking at your checklist,

k, but there is no sort of initials,

ormed that? Who did that? And I

have to put their initials, or their

-
7

k, they become more focused, because

here? What am I checking here?

f

eck, check. So, those are

my

mk you.

DPAS : Dr. Metter, we have Melissa

nnis, who are waiting to speak, so

Melissa Martin first.

R MARTIN: Thank you. My question

netry that seems rather simplified

hat's being done. I'm one of the

ists that's involved in planning an

¢r school on doing dosimetry for

isotopes. And I'm trying to just

see on these papers as basically

this is going to -- if you check a

5 you how much to inject.

]

his tells you what dose you're going

llanning a summer school, where we're
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going to have hoy
sitting there fon
do dosimetry.
because somewhere
decides the dosin
did you simplify
What
to perform thes
involved in these
DR. A
your approach --
a physician stand
MS.
say dosimetry is
with the ACMUI f£fg
think for Y-90 it
technology that's
of discussions aQ
come into play tq

can say from 3

facilities are se

a
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pefully very intelligent physicists

four to five days learning how to

I'm wondering how this happens,
there's no correlation here. Who
etry factors? In other words, how

t?

kind of assumptions are you making

1

dose estimates that are

quote
sorted checklists?

NGLE : Ashley, want to talk about

[l could certainly talk about it from

point.

N

DCKERHAM : Sure. I was going to

something that has been discussed

r as long as I can remember, and I

has been the standard based on the

available, and there have been lots

but how post implant dosimetry can

N really make this more robust. I

i| practical standpoint, not all

tup to do that type of post implant

b, 1t's never become a regulatory

an also say, and I know NRC is not

but it does
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medical practice
reimbursed by Med
to urge physiciaj
personalized post
it's difficult to

But 1
has been develop
move in that dire
the standard of ca
or realistic for
That's sort of be
long as I've been

MEMBE

guestion would be

physician commun]
that's currently
DR.
opportunity here,
guestion. But T
been lacking a
different modelin
aware of their ¢l
sort of adapting.

going to change vy

If vyd

1]

d

ol

g

H

1

I

Cou

g mechanisms,
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Post implant dosimetry is not

icare. And so it's very difficult

S to move in a direction towards

implant dosimetry when there's
move in that direction.

will say that dosimetry software
d, and studies are being done to
rtion. But I would not say that is
re, or something that is available,
all Y-90 facilities at this time.
1 the conversation of ACMUI for as

involved in this.

MARTIN: Well, my follow wup

N

maybe to Dr. Angle then. Is the

ty comfortable with the approach
peing taken for dose estimations?
NGLE : I think there's a lot of
and a lot of clinical lead here, no
think the technology frankly has
little bit. We have a couple
and everyone is very
ortcomings, and has their ways of
If we see a vascular tumor, you're
ur dose.

1 see a hyper wvascular tumor,
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might change to 4
don't have is a

much dose is goi
background liver,
to a lot of ress
now,

it is very

would say.

MEMBE
valid comments, I

CHATIR
Ashley. I still
Ennis?

MEMBE
everyone, or good
I guess. And th
the vendors,
presentations, an

great job of devd
supporting users|
would challenge ¢
to invite them to

To co
be able to drive
Because as we've

but present, and
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different dose. And so, what you

yay to really accurately model how

M

ng to tumor, how much is going to

and that's -- I know a key interest
archers right now.

But for right

dependent on operator experience I

R MARTIN: I think those are wvery
agree with you.
METTER: Thank you Dr. Angle, and
see a question from Dr. Ennis. Dr.
R  ENNIS: Hi, good afternoon
morning if you're on the west coast
anks for those presentations. For
a qguestion, comment, great

1 clearly both vendors have done a
loping a system that works well in
I

But I guess I would say now,

hem, and maybe Dr. Metter, we want

come back in a few months.
me up with solutions to improve and
down the number of medical events.
talked about, it's definitely 1low,

the themes are recurrent. It's the
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same issues as My|.

same ones every
together, and fig
things.

Maybe
issue, maybe it's
are very,

g

=

think if we put

be some redesigns

For Dr. Angle, ¢
hopefully in pers

And T
dovetailing with j
you kind of allu
well, a lot of t
might talk about
we're really doin
really know that.

And m
can move towardsg
quality proced
standardizations.
recommends, or th
t

it as you want,

more national ag

very gf

H

»

J

M

D

b

d

N

¢

i

¢

i

U

il

\

Cou
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Ouhib mentioned before, it's the

ingle time. So, let's put brains

ure out how we can maybe redesign

it's just an implementation science
educational issues, but the systems
od, but we have a problem that I
ome thought into maybe there could

or other tools to improve them.

4

xcuse me, dgreat to meet you, and
b1 soon, that was great.

loved a lot of your comments, and
hat Mr. Ouhib had said before, what
led to, and it's my experience as
mes, even in medical meetings, we
loing the same procedure. But what

isn't quite the same, and we don't

ght there be a way that we, as ACMUI
a more national kind of shared

ires, checklists, or other

That we say this is what ACMUI
s i1s what Dr. Angle recommends, use
but at least a

veak it as you want,

proach based on what's
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across the entiny

forward. Just cu
DR.
there's potential
try, and guess wH
do think operator

to the concept an

implementing some

MS. 1
speak up for a mi
DR. T
the NRC. Dr. Eni

that both manufac
subcommittee, an
yttrium-90 micros
we are working

potentially lower

ongoing work happ

g
=

that

present

the fall. So, ju
that work is ongo

CHATIR
thank you to the
help, it's huge

guestion from Meg

154

2 country, might be a good step

rious what your thoughts.

ANGLE : Well, I agree, I think
for that, and I wouldn't hazard to

at format that should be in, but I

H

-

everywhere would be very receptive

J that's of course the first step to

thing like this.

DPAS : I think Dr. Tapp wanted to
mute.

APP: Yeah, this is Dr. Tapp with
lis, I just wanted to let you know

turers have agreed to meet with the

| help wus, the subcommittee, on

phere medical events and hopefully

hat to look at recommendations to

medical events. So, there is still

ning and hopefully we'll be able to

ubcommittee is ready to present in

st wanted to let everyone know that
1ng.
METTER: Thank you Dr. Tapp and

NRC staff for the comments, they

to help with that. I do see a

in Shober.
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MEMBE
this 1is a quest
observations. But

as a license rev
we've seen a lot
that are aut
administrations.
into the some of
And {
dedicated team,
this, the medical
are not happenif
centers.

They're

the next tier of

are Jjust gettin
program, some of
But i

not doing as many

so they don't haj

don't all have thg
and that practice

and over, and ov

have, I guess

surprising number

g

b=

And

P
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R SHOBER: Yes. I don't know if
ion, so much as some anecdotal
my experience as an inspector, and

ilewer over the past several years,

of increase in the number of sites

g for Y-90

orized microsphere

And they're really pushing down

the smaller hospitals.

o, to Dr. Angle's point about a

and clear communication, and all

events that we're having in my state

Iy at the major academic medical

happening at the slightly smaller,

hospitals that are -- some of them

launched with the microsphere

y

them have been around for a while.

m terms of their caseloads, they're

as those major medical centers, and

e the luxury of having or they

§ luxury of having a dedicated team,

that comes with doing things over,

One question that I do

D

tr again.

Hor Ashley, we've seen a pretty

of TheraSphere overdoses.

I guess my question is just in
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terms of both t
ordering issues,
is looking at? Wq

this morning as
administered on t

they were supposq

half-1ife, that's
So, T
are any ideas
Scientific speci
process.
MS. C
addresses that,

happened earlier
if we just take
crunched some nunl]
to sort of put th
two of the medica
to sort of orderi
wrong time.

So,
small percentage

Within those grou

t

I
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lhe ordering, we've had a 1lot of

is that something that TheraSphere

D

saw it in the medical event summary

well, with treatments were not

he day that the doses were when

D

Hd to be. And for Y-90, with its

a huge deal.

guess I'm just wondering if there

hat are coming out from Boston

fic to the TheraSphere ordering

OCKERHAM: Yes, so I actually, this

and sort of a discussion that

Hbout grouping these, and analyzing,

a quick look during the break, I

ers on the medical events from 2021

ilem into five categories. And only

1 events were actually attributable

if or using the wrong dose, at the

g,

would say it's actually a very

of what we're seeing nationally.

I sort of have five categories

ps.,

jlority of them were clumps, clogs,

and activity 1left in the tubing.
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A couple of those

that was too smalll.

that I could calc

And t
to follow manufsg
administering duxy
based on the orde
removing the ping
connect

vertical

vertical connectig

was about 20 pejy
percent that were

And tf
ten percent, were
and then we sort ¢

were about the

movement, one wasg
interchanged. So,
committee sort of
what we're seeing

But wg
regular basis. I
Boston Scientific
when they do some

a product advisoq

U

1
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were specifically due to a catheter
So, that was just over 60 percent
1late.

len the next large group was failure

cturer procedures, which was not

ing the originally scheduled time

r, incorrect dose calibration, not

th clamp, and then not using the

Lon, not ensuring that it's a

m with the catheter. And so, that

cent, there was another about 20
related to leaks.

len a smaller percentage, closer to
attributed to patient wvasculature,
f had three of the random ones that
due to catheter

wrong location

unknown, and then the wvials were
I don't know if that helps give the
an overview of the groupings of

just from last year's data.

h

do continue to evaluate that on a
t's not just an annual review for

it's a continuous review. And

I

thing, they don't hesitate to issue

or get information out to the

NEAL R. GROSS

Y

COUR

T REPORTERS AND TRANSCRIBERS

1716 14th STREET, N.W., SUITE 200

(202) 234-4433

WASHINGTON, D.C. 20009-4309

www.nealrgross.com



customers. So, I

more thing. I th
could make a quic

Or ty
there, and I w
perspective on thai
that for a manufa
is going to requi
actually this is 3

to be a full PMA 4
the sealed source
to be updated.
So, t
changes to the
wanted to put tha
CHATR
had another comme
DR. A

a comment, I gues

checklist sort of

work in progress|

I've learned tha
would somehow chaj
end up having an d

but I'm going to
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don't know if that helps, I had one

ink Dr. Ennis had mentioned, 1if we

lt change to the kit.

weak some 1little thing here, and

inted to give a 1little bit of

t for more of the NRC, and FDA side,

H

turer, for them to make that change

re clearance again, by the FDA, and

bl pre-market approval, so it's going

yoproval. And then on the NRC side,

and device registration would have

hat would be no small feat to make

gddministration kits. So, I just

t out there for some context.
METTER : Thank you Ashley. You

mt Dr. Angle?

NGLE: Yeah, it's a great question,

I would remind everybody that this

approach to things is a constant
I mean just sitting here today

i could happen at UVA. That vyou

1lge the date, somehow, and you would

verdose. Which has never happened,

jet a team together, and we look at
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our process, and
does happen.

So, 1
over a distribute

And I think the

helpful for doing
CHATR

question from Mr.
MEMBE

vendors, Ashley

sort of an annua
review with your
procedure itself
they actually do

MS. @
side, typically t
sales representat
sort

setup, and

account, they woy
Now, they aren't

Scientific has p

1
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see how we can make sure it never

Ct's going to take a lot of people
d network to identify these things.

information shared today is very

that.
METTER: Thank vyou. I see a
Zoubir.

R OUHIB: Yes, this is for the two

ind Diana. Do you feel 1like some

1 review, sort of like an overall

dccounts at all, and going over the

s just a refresh, and observe how

t, and all that? I'm just curious.

DCKERHAM : So, for the TheraSphere

lhe TheraSphere representatives, the

ives who are responsible for the kit

of overall management for the

ld be present for the procedures.
but I do know that Boston

always,

llaced an emphasis on this and has

hired basically & second set of representatives to

ensure that clini
So, 1

someone's there,

¢tal cases can be covered.

hat is the expectation, is that

and that there 1is
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support. But T t
all of the initi
guestion is what
through where you
And so maybe that
our training team
And (¢
TheraSphere consu
hey, maybe this
reminder as we ans
MEMBE
MS. T

Sirtex side, we

g
b=

have the field
support through ¢
as the field sup
representative wh
we do have them
procedures as pos
And
well, to ensure tl
we do monitor how

through our TEC

that proficiency

we do have some €
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hink to your point, you kind of do

il training up front, and then the

ils the follow up, what is the follow

come back with the lessons learned?

's something I can take back with

liscuss rolling that out with the

ltants who are in the field to say

is a good touch point, or a good

lyze, and see these types of events.

R OUHIB: And Diana same question.

HOMPSON : Absolutely. So, on the

Hlso have, as Ashley mentioned, we

hpport that includes the clinical
ne medical science liaison as well

port through the sales staff, and

|

® kind of manage the accounts. And

resent at as many of the clinical

fa
]

sible.

e have hired that second set as

lat coverage. I will say also, that

many doses each account is ordering

process to ensure a little bit of

through that program as well. So,

h

yes on it, but there's nothing per
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se, like today o1
annual review of
Thoug
per our licensing
on our side to
communication whe
MEMBE
referring to is n
over the procedury
but going over th
have a copy of th
done earlier on 1
them at that time
what's going on.
And
somebody might

]

problem, I'm so g
and so forth. Jus
MS. C
the TheraSphere
that on. I've had
weeks just since f{
of start analyzi

executive teams ¢

field sales team

d
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January 5th, we're going to do an
that account.
1, we do have our annual reviews,

and approvals that we have to do

ensure that we have appropriate
m it's necessary.
R OUHIB: Right, what I was

bre of like a session where you go

Not necessarily having a patient

¢ procedures. And let me just add,

outstanding presentation that was

nedical events and share that with

on an annual basis, and say here's

i discussion can take place, and

ay my gosh, we almost had that

D

lad you brought up this, and so on,
t a thought.
(OCKERHAM: Yeah, and I can say from

side we've actually already taken

]

two meetings in the last couple of

hese handouts were released to sort

ng them and sharing it with the

b that it can be rolled out to the

with the idea of them being able to
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share 1lessons 1s
field on not just
But 1

think that's a 1

take into conside
CHATIR
comments and paj

questions from thj
the NRC staff? OK
have any question

MS. L

who has their hal

Howe. Dr. Donna-B
DR. H
Angle, and that

medical event rep
NRC medical toolk
this from the ver
it for a number (¢
slides are up ths
information that
So, t
and help you deve
your practice?

DR. A

1

162

arned, and best practices in the
the initial basis.
hore of an ongoing basis. So, I

pally great suggestion that we'll

ration.

METTER: Thank vyou for vyour

ticularly gquestions. Any other

17}

H ACMUI members?

Any questions from

By, hearing none, Ms. Lopas, do we

: from the public?

]

PAS: Yeah, so I do see one person

md raised. That's Dr. Donna-Beth

eth, you want to unmute yourself?

DWE: Okay. My gquestion is to Dr.

s that every year, when we do the

rting, we publish the slides on the

it. And so, we haven't been doing

¥ beginning, but we have been doing

f years. Are you aware that those

re, and do you provide the kind of

Daniel DiMarco provided today?

at you can look at that at any time,

lop however you want to apply it to

GLE: Well,
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even though I'm a

I just heard abot
glad to know abouf

officers -- get tl

of piecemeal thrg
access to the inf

a year overview 1
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member of this committee now, that

it this today. But I'm very, very

it. We do get our radiation safety

e reports, since they come out sort

ughout the vyear. So, we have had

»

rmation, but I think getting a once

ike that is a fantastic tool.

DR. HOWE: Yeah, and that means you don't
have to wait fipr NRC to put out a specific
publication.

DR. ANGLE: Yeah.

DR. HOWE: Thank you.

MS. LOPAS: Okay, and the next commenter
we have is Vivek |Mishra, Vivek go ahead, and unmute
yourself.

MR. NISHRA: Hi, thank vyou again for
letting me speak.|| So, earlier we discussed my views

on the geometry,
the limitations t
commenting on my
perspective from
done these proced

So, t

committee 1is that

events as a funct

and the ion chamber detector, and

lhose impose. And thank you all for

views. Again, I'm bringing in a

n physicist point of view, who has
wres in the last ten plus years.

le other point I would bring to this
if we plot the number of medical

ion of the dose prescribed, I have

NEAL R. GROSS

cou
1
(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
716 14th STREET, N.W., SUITE 200

WASHINGTON, D.C. 20009-4309 www.nealrgross.com



a feeling you're
that occur at th
dose is very low.
dose is 7, 10,
number that you
compared to the p
Perha
understanding th
consensus if the
below which thossg
it leads to largg

from my perspecti

all work together

in number. Thank
MS. L
DR. 1

comment on, I thi

think it's certd

higher the dose

put in, we seem t
happens because ¢
factors at play hs
talking about al

reporting.

-

MS.

164
going to be seeing a lot of events

D

¢ lower end, where the prescribed

So, in those cases, if prescribed

15 millicuries, that the residual

Mmeasure is going to be very large

ercentage of the initial readings.

bs we can spend some time in

s 1ssue and coming up with a

ne ought to be a lower threshold,

should not be prescribed, because

relative errors. Again, this is

ve, and the idea is that we need to

so we can have events a lot lower

you very much.

OPAS: Sorry, go ahead Dr. Angle.

ANGLE : No, I guess I could just
mk it's a very good question, and I
iinly worthy of discussion. The

procedures, the more particles you

® see that's where more underdosing

f plugging. So, there's a lot of

re I guess, but it's certainly worth

I of the thresholds for underdose

HOMPSON : So, this 1is Diana
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Thompson from S
appreciate your d
a physicist persp
work to do better
than control the
to patients. If a
clinically appropg
to look at the r
medical event rep
Maybe
threshold, like 1
that, or maybe we
on the gamma cam
rate measurements
of I think C
Radiology in 202(Q
again, the camera
exposure rate.
While
use, I would ratl
rather than prevg
millicurie dose
medical event. 1
treated if it's c

MS. T
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lrtex. And I think, Vivek, I
pmment, but coming at it also from
ective, I would say that we need to

on our precision measurement rather
medicine that needs to be delivered

7, or 10, or 15 millicurie dose 1is

riate, and indicated, then we need

ilsk that is being mitigated by the
orting.

we need to look at a different
®ok at a dose threshold in terms of

need to look at doing measurements

ra, instead of using the exposure

It was published in the journal

IJ

rdiovascular and Interventional

=

by an author, Evers, that he used

to meet residual rather than using

we want to save this for patient

er measure residual on off hours,

B

nt the patient from getting a ten

because it's going to give me a
Hecause those patients should be
linically indicated.

DPAS : All right, Dr. Metter, I'm
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not seeing -- Zoy
you want to make
we need to move o
MEMBE
think Vivek bring
of agree with him
the practice of mg

And maybe, just m

we have two differx

at a certain dose
event.

And i
then maybe it's 1
think that would
Good point though

CHATR
comments. One f{
and then we need

MS. T
echo the last co
that with the 1
products, where
for TheraSpheres
threshold,

it's 4

for getting bett

t
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oir has his hand raised, Zoubir do

the last comment? And then I think

m to the core presentation.

R OUHIB: Thank you, real quick. I

-

5 up a very good point, and I sort

that I think that's infringing on

™

dicine, not a regulatory item here.

qd

iybe on the regulatory side, should

ent tables? Like if you're dealing

here's what i1s considered medical

f you're dealing with a lower dose,

bre forgiving, or whatever. But I

be very difficult to accomplish.

METTER: Thank you Zoubir, for your

irther comment from Diana Thompson,

To move on.

HOMPSON : Sure. I just wanted to

mment . I think you do accomplish

nedical event criteria for other

o whereas

here is a dose threshold,
and SIR-Spheres there is no dose
as we look

20 percent limit. So,

D

r dosimetry,
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AAPM representat]

have a dose thres]

and can do lower
CHAIR]
comment. Okay, th

two on the CORAR

Measurement Assur

MR.

o

thank you Dr. Met
CHATIR

for coming.

MR.

o)

here, thanks evern

theme, or one of
measurement of
healthcare settin

should be able to

167
ve, that may be possible that we

fold for that medical event criteria

doses.
METTER : Thank vyou for that
e next item on our agenda, are the

comments on the NIST Radioisotope

ance Program for Mr. Guastella.

UASTELLA : Very good, well said,

ter.

METTER: You're welcome, thank you

UASTELLA: It's a pleasure to be

yvbody, and maybe keeping with this

the themes today of the accurate

radioactivity, certainly in the

I just have a few slides here; I

J.

get us back on track from a schedule

yes, I'm Michael Guastella. Next
m you hear me?

DPAS : I can, did it move forward
WASTELLA: It did not, no.
OPAS: Okay, hang on a second here.
WASTELLA: All right, thank you.
INBERG: This is Chris here, it did
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move forward for
bit in Teams here
MS. L

Of course now I ji

it's going to --

MR. H
now.

MS. L

MR. G
but I'm happy to
happy to --

MS. L
slide cues, so we'

two, at 1least I

folks are seeing.

MR. G

MS. L

MR. (
Teams --

MEMBE
we're all good.

MS. L

MR. G

And just for thog

I'm Michael Guast

me, I think there

PPAS: Okay, hang

ist moved it back,

[NBERG:

OPAS: Okay.

[ASTELLA: I've st

- I've got a hard

OPAS: Okay, yeah

D|

rlla,
NEAL R. GROSS
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's a lag a little

on a second here.

and forth, so now

It shows slide two right

ill got slide one,

copy here, so I'm

just give me your

re on slide two, we're showing slide

think that's what the majority of

UASTELLA: Are they? Okay.

PPAS: I believe so.

JUASTELLA : I've had problems with
R MAILMAN: We are seeing slide two,
OPAS: Okay, thank you.

UASTELLA: Okay, great, thank you.

like I said,

I'm the executive director of
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the Counsel
Radiopharmaceutic
D.C. based trad
manufacture radio
other radioactiy
research, and ind
So, d
submitted comment
acting director
Standards 1in Tec
provided a reques
Radioisotope Meas
And provide suffi
the NIST radioact
Just
provided standard
reference mater]
industrial stake
Participants in

their

ensure Y]

traceable. Next
four, an extended
began in late 201
The

NRMAP was

calibration stang

q

g

K

Vi

U

1

q

I

]

i

Cou
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on Radionuclides and

1ls, or CORAR. We're a Washington

B

association of companies that

bpharmaceuticals, radionuclides, and

e products used in medicine,

1stry. Next slide please.

1 January 13th of this year, CORAR

5 to Dr. James Olthoff, he is the
of the National Institute of
iInology, and our comments kind of

that NIST consider restarting the
rement Assurance Program, or NRMAP.
and

rient resources for the NRMAP,

lvity group.

some background, the NRMAP has
reference materials, or SRMs, and
bls, or RMs to medical, and
1olders for the past 47 vyears.

he NRMAP receive SRMs and RMs to

hdiation measurements are NIST

t1ide please. So, on slide

interruption in the NRMAP service

O
.

unable to provide the required

ards for more than 24 months, a
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significant perid

2021, there was 1
shutdown of the N
we've discussed
radiopharmaceutic
treatment of dise

Devic

a dose must use c3g

to NIST SRMs and

NRMAP. And al
measurement cou
implications for

based on activity]
Of pad

CORAR members was

five.

The |
time when excit
developed, expldg

emitting characte

copper-67. For t
excitement around
lead-212. With
metrology should

And t

170

1 of time. And as of the end of

1o clear resolution to the ongoing

RMAP . Now, as we all know, and as

earlier today, nuclear medicine

@ls are used in the diagnosis, and

pse.

@s that measure the radiocactivity of

libration sources that can be traced
RMs that have been provided by the

so consider that accurate dose

Id have Medicare reimbursement

radiopharmaceutical dose payment
Next slide please.

Wrticular concern at the time for

the NRMAP shutdown -- we're on slide

IRMAP shutdown was occurring at a

ing new radiotherapies are being

iting alpha emitting, and beta

ristics such as lutecium-177, and

he alphas, actinium-225, a lot of

|| that radioisotope right now, and

that in mind, c¢linical research

lbe traceable to NIST SRMs, and RMs.

H

e medical, and industrial licensees
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require NIST trac

NRMAP a high pri

industrial radio
Next slide please

So, ¢
that further del
result in several
FDA and NRC requi

Provi
standards that e
Supplying short
standards traceal
having NIST trace
development of ne
please.

So, 1
with an urgent
facilitate the re
possible, and reir
both the radioac
NRMAP to

ensure

needed U.S.

by
consistently avai
Next slide please

So, N

171

eability, making the restart of the

ority for radiopharmaceutical and

ilsotope stakeholders in industry.

lide six, CORAR expressed concerns

ys 1in restarting the NRMAP could
challenges such as complying with

rements.

ding radiation detection measuring

msure patient, and worker safety.

lived diagnostic, and therapeutic

le to NIST, SRMs, and RMs, and

Hble SRMs, and RMs, available in the

w radiopharmaceuticals. Next slide

n our comment letter, CORAR closed

request. And that is that NIST

11

tart of the NRMAP as soon as safely

twvigorate with sufficient resources,

tivity measurement group, and the

that required NIST traceability

healthcare, and industry is

lable this year, and in the future.

1ST actually responded, Dr. Olthoff
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responded to CORA
and thanked us fo
NRMAP services,
remains fully co
radioactive metr
embarked on a re
and NIST is worl]
essential functio
CORAR
Olthoff, and yes
about the return
And happy to say
short presentatiq
where NIST is at
and additional ac
So, I want to g
presenting today.
CHATIR
presentation. An
next presenter,
giving an update (

Assurance Program

DR.

much,

you today. We at

and thank y

172

and our comments on February 2nd,

A

r our comments. With regard to the

Dr. Olthoff mentioned that NIST

mmitted to providing high quality

services. That NIST has

blogy

L

tructuring of the existing NRMAP,
ding expeditiously to restore the

ms of the NRMAP.

appreciated the follow up from Dr.
we look forward to learning more
of services provided by the NRMAP.
that Dr. Zimmerman is following my
pn and will provide an update on
relative to the restart of NRMAP,

ivities that are occurring at NIST.

hank vyou for the opportunity for

METTER: Thank you so much for the
@ introduction, as you said, to our
Dr. Zimmerman from NIST, will be

pnn the NIST Radioisotope Measurement

and changes. Dr. Zimmerman?

IMMERMAN : Well, thank vyou very

bu for the opportunity to speak to

NIST appreciate the concern that's
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been expressed by
the availability
standard referen
materials program

I shd

years have been 3
the federal govern
division and our ¢
mentioned the las

So th
of the previous

g

slowed down the

a while. And we ¥
we had -- the COV

And a
a massive const

modernizing the

Radiation Physics
So W

slowdown in the

services. But I

stop the program gt any particular time.

been said, there 3
made to the prog

those a little bi

173

all of the stakeholders in terms of

of our calibration services and our

re materials and our reference

N
\"Z3

uld mention that the last couple

\| particularly challenging time for

nment as a whole, but also for our

roup at NIST. The previous speaker

J

t 24 months.

S

D

-- there was some ongoing effects

government shutdown that sort of

ictivities of the NRMAP program for

iere dealing with that backlog when

ID pandemic hit us.

long with that, we were undergoing

ruction at NIST, remodeling and
facilities that we have in the
Division.

¢ appreciate that there was a
availability of our -- of our

want stress that we didn't actually
That having
re some major changes that are being

ram, and I'd like to just address
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So i
background, as th
program's been in
was originally f
manufacturers, in
to have some assy
own production £4
receiving end to
what they were pa

And
measurement assur
and the wuser of
primarily first i
to the source buyj

And g
there was a coo
agreement that wa
called the Atomic

And t
Energy Institute
called TUSRMA, tI
reference materia
of NIST and opera

that program.

And t

174

st to give you a 1little bit of
I previous speaker mentioned, this
existence for a long time. And it

punded in 1974 as a way for the

particular the isotope producers,

Irance of the measurements of their

iicilities, as well as those on the

make sure that they were getting

yving for.

so, this arrangement enabled

&

1

nce on both ends, both the provider

the

of the wvarious products,
m the medical community and then on

er community after that.

he way that it was set up was that

perative research and development

1T

set up, first with an organization

Industrial Forum.

hen this was followed by the Nuclear

and then most recently a company

lat essentially produced standard

lls and reference materials on behalf

ted the proficiency testing part of

his was all done with a large amount
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of government ove]
been in existence
and that they «
autonomously. An
the second slide,

So
autonomously untj]
personnel changes
were acting in
development agree

And
past fall, there ¥
of prompted a con
in terms of the 4
was doing in term

of the federal go

And

senior management

Research And Deve
be terminated. A
a completely fedq
within the Radioa
employees.

And t

in a second, 1is tl

175

»

sight. But because the program had

so long and it was a long history,

ere more oOr less operating very

i if you could go back to the -- to

please. Yeah.

he program was running fairly

L until recently, when we had

within the research associates that

the cooperative research and

ment .

ltimately there was an event this
as a safety-related event that sort
plete review of the entire program

opropriateness of what the program

-

5 of the NIST mission and policies

vernment .

o, a decision was made by NIST

that the CRADA, the Cooperative

lopment Agreement, with USRMA would

nd that the program would now become

leral program that would be done

ctivity Group completely by federal

he reason for this is, as I'll show

ot the establishing and maintaining
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of standards 1is
that needs to be
program over the
complexity. Not of
activities, but 4
on NIST and ot}
because of chang
framework have if
And additional 1
quality systems.
It al

showed a greater

ensure not only

the integrity of t

the primary star

176
an inherently government function
And the

done by federal employees.

last almost 50 years really grew in

ly the regulatory background of the

lso the burdens that have been put
ler national metrology institutes
s 1in the international metrology

icreased the administrative burden.

equirements on us for maintaining

140

o -- the review of the program also
need for government oversight to

he safety of the program, but also

he traceability chain starting from

dards that NIST develops to the

measurements that
levels.

So, W
we're going to be
increase in safet
accountability o
customers. Next
So,

considerations t}h

forward once the

are ultimately made at the end user
ie're hoping that the changes that
describing are going to provide an

¥y integrity and a greater amount of

n the part of NIST towards its
slide, please.

Hhere were a number of planning
lat went into developing the plan

once the CRADA was terminated.
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And one of these j
program at its he
This
professionals,
secretary that al
then the other 5(
with the Radioact

In aq

such as xenon-13[

through the prog
NIST staff withou
to NIST.

And
prepared and meg
always undergo so
studies.
100% to those typ

There
program in that aj
all of those meas
person full-time

I sho

the Radioactivity

standards, the cs

are separate froj

1

And thisg
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Mas going back to the history of the

1ght in the late 90s.

program supported two full-time

] full-time technician, a half

o served as a shipping clerk. And

]

B

o

of that person's time was shared
lvity Group.

ddition, there were gas standards

that were regularly distributed

am. But these were conducted by

L any additional compensation back

n addition, any sources that get

sured by the Radiocactivity Group
e degree of gamma ray spectrometry

was also done by staff dedicated

D

h

e of measurements.

was a small metrology research

p

ea as well. But for the most part,

isurements were being made by one
uncompensated by the program.
uld mention in terms of the way that

Group develops and maintains its
ILibration and measurement services

N the research component that goes
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into the developi
So, a
to the NRMAP proq
capabilities to
standards, but it
issues that I'll
But,
radionuclides thd
started

have 7

radionuclides. A7
report that we'rq
212 standardizati

But s
next year or so wi
to finish these
for reasons that
-- next slide ple

We hs
that we had to
necessarily in pl
started.

of
Constitution that
terms of maintairp

time, as well 3
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ig of new standards.

my of the things that are happening

there is an influence on our

Jram,

work on the development of new

s because of some of the personnel

mention in a minute.

and with regards to the 1list of

it are of particular interest, we

orking on the four ©particular

id in fact I can I'm happy to

actually finished with the lead-

on, and that's now available.

ome of the changes at least for the

L1 impact to some degree our ability

ther projects that we've started,

['1l explain in a second. So next

se.
1 a number of other legal factors

take into account that weren't

Hce at the time that the program was

rourse, you know, the U.S.

clearly lays out our function in

ling standards was in place at the

-

=]

the Organic Act and the NIST
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Technology Act th
were in existence
These
as being responsi
standards. Promo
is called out in
for doing this i
that these standa
the most efficier
the customers is
But ¢t
public laws that
initial formatidg
generations of t}
76, which prohib]
from competing di
same services.
So i
materials or refe
NIST-traceable,
industry, then NI
those companies.
It al
for privatization

dissemination o)
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it basically outlined our functions

G
at the time.

basically call out the government
ble for developing and maintaining

ting the transfer of those standards

those two items, but the mechanism

never defined. And so, the way

-

rds are transferred depends on what

it way for both the government and

q

vt the time.

b other important policy end, our

also came into effect after the

n of the of the previous

e NRMAP program. OMB Circular A-

llts NIST or the federal government

ectly with private industry for the

F there are standard reference

rence materials in general that are

hat are available from private

q

N

5T is forbidden from competing with

so makes available the opportunity
of standardization services and the

i standards the
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traceability chai
additional opport

And t
become even more
federal governmen
means that all g
recovery.

And t
that T had mentioj
a lot of uncomper

which has been def

with this par
please.

So, g
and that we've st
going to be an all
federal employee
permanent employe
we do have suppor
program.

Dr. O

to earlier, 1is
laboratory progra
command when he's

And he has expres
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n is maintained. So that provides

unities for growth in the economy.

hen a subsequent public law that has

important in the operation of the

is the Antideficiency Act, which

vernment services must be at cost

his goes back to some of the factors

led before where were actually doing

Isated for these these programs,

ermined to be in conflict with this

ticular law. So, the next slide,

he proposal that we've put forward

arted implementing is that this is

-fed program. It's going to be all

and they're all going to be

b

s of NIST. And I can mention that

for this, for the changes for this

l1thoff, that Mr. Guastella referred

also our Associate Director for

ms. So, he's essentially second in

not acting for -- for NIST Director.

fe

]

sed his support for these changes.
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The
government superv
result in direct
cost recovery.
initially by a
nuclear security
this program.

The i
and to the goverr
and as well as

Also, to make sur

perform these dut

resources availab
These
and deliberately
this safely and
with federal law.
we're trying to
forward and makir
need traceability
slide, please.
So,
that most of the

that the blind dif

were prepared by -
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dea 1is that we will have direct

1sion, and hopefully this will also

funding of the program, as well as

And because this was all prompted

safety incident, the safety and

g

yre paramount in the reformation of

dea is to reduce the risk to NIST

iment in terms of radiation hazards

butsource accountability as well.

=)

that the staff are sufficient to
ies safely and that they have the
e.

steps are going to be taken slowly
ro make sure that we're both doing

that we're doing it in compliance

And to whatever degree possible,

meet current customer needs moving

1lg sure that the stakeholders that

I

are able to achieve that. Next

he immediate significant changes

participants are going to see is

N
D

tributions, so these resources that

- by the program, sent in the blind,
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that would get an

they would report
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11lyzed by the participants and then

q

those values back. And that those

results would be| compared to the NIST certified
values.

That ||distribution scheme for now 1is
suspended. Instegd, traceability is now going to be
achieved, at 1lemst for the foreseeable future,
through the Ragdioactivity Group's <calibrations
program. And ||these programs have Dbeen well
established.

An important component of this, and this

goes back to son

because of ob
international met
now going to be c
system.

When
there was no such
But changes in
mid-2000s sort of
that all of oux
measurement -- or
in

that we're

Committee on Weig

arrangement. So,

(O

-

of the changes that came about

igations that we have under

rology framework, but the program is
overed under our quality management
the program was first put together,
thing as a quality system for NIST.
I

ne early 2000s culminating in the

forced our hands into making sure

services are covered under the
the quality management system. And
ompliance with the International

Ihts and Measures mutual recognition

raceability is still very important
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to us. It's a
traceability to d
of our mission, aj
The r
is a remnant of
covered under
management syst

traceability are

under

our med
system.

So,
calibration repor
providing under o
will

include a

participant's wval

g

value. So that
by the stakeholde

So gg
of policy decisio

formation of the j

policy is that thg

is the one that'|s

providing the pro

d

N

§

A

I

()]

q

il

"

1

U

U

|

If

H
9

d

D

the interpretatigd
actually exists
cou

ing back to this,
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rritical -- being able to provide

hr stakeholders is a critical part
d we're still going to enable that.

rports of traceability, again, this

time prior to times that we were

heasurement or our quality

m. That these reports of

ictually not recognized under our -

surement, our guality management

that we will do is provide the

s that we are that we have been

1r calibrations program. And these

statement about what the the
he was and it compares to the NIST

claim of traceability can be made

Y

an important set
1s that were made subsequent to the
rogram back in the 70s is that NIST

entity making a traceability claim

~

responsible for documenting and

pf of that, that traceability. And

n of whether or not traceability

is the responsibility of the
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customer.

So,
traceability is
ultimately makes
able to provide d
unable to make 4
measurement is tr

Now,
currently that e
standard has expi
rewritten under 4
only existing stg
this way is an ex

So, w
this change inter
very purposeful
currently in phass
to be a three-pha
is communicating
that's a big part
today.

We're
calibration needs

whatever degree t

with clearing a X
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the person who's asking for

-- 1s the one that

the who one

that interpretation. NIST is only

lata to support those claims but is

judgment as to whether or not a

q

iceable or not.

there are existing standards

-
<

ist, namely ANSI N4222. But that

red. It is in the process of being

he IEEE. But as of right now, the

ndard that defines traceability in

pired one. So next slide, please.

K

[4))]

're doing this measure, we're doing

tly with, you know, being -- being

in what we're doing. So, we're

D

one of what we're thinking is going

H

e approach. And a big part of this

our plan to the stakeholders, and

of what of what I'm doing here

trying to address the critical

of our stakeholders to

of our

hat we're able to. And we started

acklog of outstanding certificates
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and reports that NI

actually. And so

recent weeks of cfl

out and getting th

We've

touch with the C

g

give us an indicg

submit this year 1

And to help us py
meet those needs.
Right

-

we've shifted

calibrations to wh

part of the s

from the part of |t

new standards

-

calibrations of ¢

this program.

And [

quality managemel

changes in terms (g

be made, and thosf
We've
new personnel.

currently out on

are

185

as existed over the last 24 months,
we've actually done a good job in
learing a lot of those certificates
ose back to -- to the participants.
asked our participants to get in
vlibrations Program Coordinator to
tion of what they're expecting to
n terms of calibration submissions.

ioritize those so that we can best

now, because we are short-staffed,

xisting personnel over to our

atever degree is possible. And so,

art of that switch was the people
the program that goes to developing

now working more on doing

xisting radionuclides for part of

because we are governed by our

nt system, there are necessary

bpf administrative work that need to

D

are also being done.
also begun the hiring process for

We do have two advertisements

the street for permanent positions,
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one technician a1

And we are antic

those people on b
Our

[«

services going

mechanisms. And
is about two ca
please.

So, O

we're focused (¢
measurement rigor]

A re
processes that hal
streamline and to
mode of putting
standard referenc
been over the las
1

sacrificing a

measurements resu

[=

[=

And
group. And thyq
measurements and
done by federal
That,

you know, {

the metrology of

186
1d one full-time research chemist.
ilpating being able to hire and get
bard by early summer.

essential

oal 1is

@]

to keep these

s much as we can with existing

right now our realistic through-put

librations a month. Next slide,
me of the things that we're -- that
nn is increasing the level of

of the measurements.

fiew has found that some of the

ve been adopted in order to sort of
be able to do more of a production
and the

out reference materials

materials their way that they have

couple years may have been done at

lttle bit of the rigor in the

ts.

b, we've taken that back into the

17}

se are and now all of the

nll of the data analysis are being
staff in the Radiocactivity Group.
hat their job is essentially to do

these types of measurements.
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The

through -- these

measurement servi

different -- the ¢
would be covered
would be a
radiopharmaceutic
industries.
And a
sources a month 1
board and trained
test are being mo
the difference
stakeholders are
claim. The next
So, g
new personnel asg
gradually incread
start returning
reassigned back t
the group so tha
standards doesn't
So, t

maybe four calibr

to be hiring ad

i

187

ubmissions are going to be done

q

yre service numbers that are in our

ces catalog. Basically, for the

i fferent types of measurements that

by the different radionuclides that

propriate for either the

q

1  industry or the source buyer

Jain, right now we're looking at two

naximum until we get the people on

| And our standard reports of

up.

dified to include this statement of

rom the NIST wvalue so that the

better able to make a traceability

s1lide, please.

&

he next phase will be to train the

they become more proficient to

=)

e the through-put. And hopefully

fa
]

some of the people who have been

® more of the research component of

t our pipeline of new measurement

suffer as a result.

He realistic through-put for this is

ations per month. We're also going

litional people time
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beyond the two in
right now.

We're
new measurement
program, that wou
sources in a more
easier for them t
5 ml flame-sealed

This
prepare and it'll
well. So, the t}
as well.

And w
some of the prof
into the possibil
And these would bd
extend this trac
part of clini
traceability thrd
more of the distr
Next slide, pleas
And
additional person

of this program.

what we're callin

188

iltial people that we -- that we have

looking into the possible use of a

geometry, specifically for this

ld enable the stakeholders to submit

clinically relevant geometry that's

® seal and to prepare than the NIST

ampule.

will make it easier for them to

make it easier for us to measure as

lrough-put ultimately will increase

e're also in in association with

ssional societies. We're looking

Lty of secondary calibrations labs.

laboratories that would be able to

ability to the clinical 1level as

al trials by getting direct

ugh us and then being able to do

ibution side on their end directly.

A1

Hhen a third phase, we do have

nel that we're going to hire as part
So, this is going to overlap with

J phase two as well.
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And
develop the new
will be part of
that people will

that they were ab

in the past. But
that 1s covered
program, our quj

completely by NIS
At th
some of the samplg

ones that can't b

standard the

reference materi
actually a specif

At t
through-put is go
And that is actua
program was at th
And hopefully by
implement this, {
of geometry. So,
So &
program that the

to see is that thq

189

uring this time, we're going to

Mmeasurement assurance program that
our quality management system and
be able to sign onto the same way

le to sign up for the NRMAP program

this will be a cost recovery program
under our measurement assurance
jlity management system, and run

T personnel.

et time, we may start picking up

-

s being sent as blinds, some of the

-

easily done by calibrations or the

8]

tandard way of preparing standard

als, known as SRMs. So, 1it's

1c term that we use.

hat time, I think our realistic

lng to be six calibrations a month.

1ly more than the -- than the NRMAP

D

e sort of, the 2018/2019 timeframe.

that time we'll actually be able to
he inclusion of the second measure
the next slide.

jain, the major changes to the

that the stakeholders are going

re's going to be a greater reliance
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on the company's
So wh
provided calibraf
sites of the same
expectation that
would be able to
of act as a hub £
company, to whate
And t
the development
reasons expanded
participate in th
Most
calibrations,
what we're going t
the calibrations
of the companies

can do them all a

As p

looking at all off

all the SRMs that

programs, not jus

nuclear security]

And those will e

that that are

not
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internal QA and QC capabilities.

D

re in the past we've calibrated and

ion certificates for the multiple

there would be an

same company,
one laboratory within the company

provide calibration services, sort

within the

or other sites within

ver degree possible.

hat was actually done very early in

of this program and for various
to allow individual sites to
@ program.

bf the work will still be done as

necessarily distributions. And

b try to do eventually is coordinate

50 that, you know, for example all

that need iodine-123 calibrations

t the same time each year.

wrt of this review, we're also

the standard reference materials,
have been offered across all of our
but also

t in medical applications,

and environmental measurements.

entually be limited to only those

M

specifically critical that NIST do
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and that aren't af

At th

of nuclides mg

bs

h

unfortunately,

recover all of
initially see an i

But T
sort of membershi
And so, the part
calibrations that

Good 1
of the entities, W
gasses as part g
programs within t
to create a specid
program and other
radioactivity gro

So tf

quality managemen

they'll all be c

17043 once this whf
slide.

Just ¢
Radiocactivity Gro¢

this a critical c{

191

railable through private industry.

ht time, probably a limited number
Yy be sent as Dblinds. And
cause of the requirement that we

our costs, the participants may
ncrease in the costs of the program.
can mention that there won't be any
b fees like there were previously.
icipants are only paying for the
they need or really want.

lews for some of the companies, some
e will be reintroducing radioactive
f the standards and calibrations
he group. And again, we're going
1 test that's specifically for this
PT programs that are run within the

1P .

at they're all covered under our

t system. And so, by doing so,
mpliant with ISO-17025, 17034 and
lole process is completed. So next

o summarize, NIST realizes, and the

in particular recognizes that

up
pmponent of our mission. This is a
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program that's be

I have spent almo

standards for mqg
personally, this
our work.

I've

that they are con
to assure everybd
calibrations or
business. But th
private industry]
provides new oppo
traceability goin
The s
transition is gq
communicating to 1
to be honest abou
And u
better off Dbecas
capabilities beiq
calibrations and
geometry for the
flexibility for
offered to the pa

So, I

192

h

en going on for a very long time.

H

-

t my entire time at NIST working on

dical applications. So, for me

is also an important component of

been assured by other management
mitted to this transition. I want
dy that we are not getting out the
reference materials

the standard

t being said, we can't compete with

But we're hoping that this

rtunities for businesses to provide

g forward as well.

uccess in us being able to make this

ing to rely on the stakeholders

s the priorities of their needs and

t those assessments.

ltimately the program is going to be

ise we are going to expand our

lg able to provide more types of

| standards, a more convenient

participants, and as well as more

he types of measures that can be

rticipants in the program.

thank everybody for their attention
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and the opportuni

happy to take any
CHATIR
Zimmerman, for th

work with the NIS
Program and for yq
you to the center]
And 1
members of the AC]H
up this important
meeting.
Now,
ACMUI for these 1
MEMBE
a couple question
CHATR
MEMBE
have enough fundi
needs of the comm|

DR.

[\N|

have been promisgq
going forward.
funding of course
as it always is.

Like

193

Hy to talk to you today, and I'll be

guestions.

METTER : Well, thank vyou, Dr.

at update on your really important

H

Radioisotope Measurement Assurance

yur work reorganizing it. And thank

for your closed comments on this.

'd also like to thank one of the

NUI, Mr. Richard Green, for bringing

topic for you to present during our

do I have any questions from the

q

ist two presentations?

R ENNIS: This is Dr. Ennis, I have
METTER: Yes, Dr. Ennis.
R ENNIS: Now, Dr. Zimmerman, do you

g to carry out and ramp up to the

unity?

IMMERMAN : At the current time, I

B

d resources for the two new hires

1]

o, the availability of the future

will depend on the budget next year,

1 said,
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upper management
with that will dej
Congress of cour
agency funding th
current time, we
hires that are be

MEMBE
maybe the industr;
like in the curre
meet the needs, 1

going to meet the

DR.

looking at least
months, we're tall
That is, you know
course. So, the
is that some rad
than others.
So,
calibrations, it
been done in the
course, 1s, 1is
materials for the
Those

calibrations. @)

]

H

S

Kl

\

n

I

Cou
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Their ability to carry through
end on the funding that we get from

other

e, as well as any other

it may come in as well. But at the
have commitments for the two new
lng brought on.

¥ ENNIS: Second dguestion, and
representative could also comment,
nt state, how well are you able to
et 's say for 2022, how well are you
needs of industry and academia?

IMMERMAN :

So again, looking
for the next probably six to eight
ing about two calibrations a month.
depending on the radionuclides, of
vay that the program was structured
ionuclides were much more popular
f we average out the number of
ls a little bit lower than what had
past. What would be critical, of

he availability of the reference

short-lived radionuclides.

H

some of those can be done by
pviously, technetium-99 may be an
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issue. But a

radionuclides, E
logistically prop
the calibrations
know, we've done
So,

where people will

that's why it's i

time what the crif

is.

Wheth
you know, 1if thej
need to be able
particular radior
that we need to k
queue if necessar

MEMBE
just was it seems
a restarting poij
what the difficul

It seems like a 1

DR.

before, we've ha

The first one was

I can't even 14

s

il

§

K

I

It

g

V|

L

If

H

N

d

-

Cou
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lot o©of the other short-1lived

S long as they are arranged

crly with the coordination -- with
even copper-64,

brogram, which, you

pefore, can be calibrated as well.
here will be a transition period
have to wait for calibrations. But
portant for us to know at any given
icality of a particular calibration
rr it's, you know, something that,
have an audit coming up and they
to demonstrate traceability for a
uclide for that,

that's something

1ow so that we can move that up the

¥ ENNIS: And then my last question

like it's taken two years to get to

t. Just if you could comment on

ies were and why it took that long.
ng time.

IMMERMAN : Well, as I mentioned

| a confluence of several events.

the government shutdown back in --

member what year it was. But
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basically, we wer
the restart for t

We're

through a $300 mi

modernizing all

division, includ
essentially our
year, and part of

shut down for the

I cou

Commerce,

out its 30-day n

April -- or sorry]

going to start go

on April 25. Ang

to their normal w

So we
in terms
As well as the nu

do because of

I~

support, health p
But a

very short time 4

down, and I think
period, was the
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(202) 234-4433
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h

& shut down for six weeks, and then

nat.
also about two-thirds of the way
llion construction project that is

of the 1laboratories within our

ng the Radiocactivity Group. So

laboratories were shut down for a

that time has overlapped with being
COVID pandemic.

ld mention that the Department of

ich we are right now, recently sent
btice to recall employees only on

on March 25. So, supervisors are

ing back 60% time on campus starting

|| the full staff won't be returning

drk schedules till June 25.

've been under -- under restrictions

of personnel we can have on campus.

mber of projects that we're able to

upport from plant administrative

hysics support, etc.

t no -- but at no time except for a

hat the campus was actually locked

that was only a two or three month

were the activities completely

NEAL R. GROSS

RT REPORTERS AND TRANSCRIBERS
716 14th STREET, N.W., SUITE 200
WASHINGTON, D.C. 20009-4309

www.nealrgross.com



suspended. At
completely suspen

And I

So, when people 3

not a restart. I
program. And t]
issues with Dbeir
through-put durin
a change like thi
CHATIR

lot of work reordg
a very, very frui
I see
MEMBE

the speakers woul
for calibration.
DR. Z

MEMBE

provide an estima

DR. Z
MR. d
have -- I don't
perspective, so I
DR. Z

some information
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no time have the activities been

ded for the program.

want to -- I do want to stress that.

\Ire saying, you know, restart, it's

t's actually a reformulation of the

e fact that there had been some

g able to, you know, have some

7 that time is an indication of why

b was necessary.

]

METTER: Thank you. You'wve done a

ifanizing the program, but it's been

tful event for all of us.

Dr. Harvey Wolcov has a question.

kK WOLKOV: Yes, I was wondering if

K
-

provide an estimate of the backlog

TMMERMAN: Say again.

R WOLKOV: Yes, could the speakers

te of the backlog for calibration.

TMMERMAN: I don't have that --
WUASTELLA : Mr. Zimmerman, I don't
1 have an estimate from CORAR's
d have to defer to you.

[MMERMAN: We have started getting
fflrom the -- from the participants of
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what their needs
announcement back
the former partic
schedule any ca
services are avai

So we
needs that are caqi
my fingertips, by
people are going
the process of getft
In tef

individual comp

I

communicated to u

to submit this ye
CHATIR
other questions f

seeing none, I'd

person yet?

MS. L

one person, Dr. M

Let's see, we havg

one quick questiof
Dan,

Devries.

MR. DH

]

1

1
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are. So far, since we made the

in February, we have not had any of
lpants or the stakeholders actually

librations vyet, even though the

Llable.
have been notified of a couple of

ning up. I don't have the data at

-

there are some calibrations that
o want to do very soon that are in
rting scheduled.

rms of backlog, that depends on the

nies and that has not been

beyond what they intend to be able
AT

METTER: Thank you. Are there any

rom ACMUI or the NRC staff? Okay,

like to is there a

all right,

DPAS: Yeah, it looks like there's

etter, I'm trying to pull them up.

the hand raised. Okay, we'll take

1, then we do have to break.

you can unmute vyourself, Dan J.

IZWRIES: Devries,
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MS. L({
MR. DI
know North Star]

increased capabili

NIST is going to [

program itself ma

receiving, you kng

is just causing |\

q

your development

So, 1

know, companies sfi

q

might also come £
DR. Z

that, which 1is
everybody to sort

You |}
each company has

have to accommodaf
program as well.
critical needs doj
the traceability

And &
streamline our pr(

bit more efficien

done more quickly]

tr
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PPAS: Devries, sorry.
RVRIES: Thanks, Dr. Zimmerman. I
we're looking forward to the

ties that everything in house under
bpring. I know that the measurement
y not have been operated, but not
w, SRMs in the way that we had been
s to have to react and grow with
s well.

t might be some time before, you
art scheduling measurements, but it
st and furious.

[MMERMAN :

Right, and we recognize

why we had specifically asked
of prioritize those for us.
now,

recognizing that, you know,

their specific needs, and we also

e the other people that were in the
But we are trying to get those

le so that everybody is able to get

that they need.

y the same token, we're trying to

bcesses so that things are a little

on our side so that things can be
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MR.

looking forward 4

tech-99m.
DR. Z
MR. D
Thank you.
DR. Z
CHATR

Guastella with CO

important update,

This 1is wvery, Y
community, but tdg
you.

So, W

like we just take
to go until till
MR. E
CHATIR
see you then.
(Wher
went off the reco
p.m.)

CHAIR

to start our next

200

EVRIES: Yeah, we're specifically

b what the overall solution is for

ITMMERMAN: Yup.
EVRIES: So we'll keep an eye out.
ITMMERMAN: Yup.
METTER: Thank you very much. Mr.

RAR and Dr. Zimmerman for this very

and we're absolutely up for this.

lery important, not only to our

our patients. Thank you. Thank

@'re at a break time, and it looks

a short break. Would it be possible

q

return at 3:357?

INBERG: Sounds good, Dr. Metter.
METTER: Okay, thank you. We'll
eupon the above-entitled matter

rd at 3:23 p.m. and resumed at 3:35

METTER: Good afternoon. I'd like

session, which is the last session

for the spring |[|[ACMUI 2022 meeting. The next
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presenter is a pr
Sheetz. He will }

Mr.

[da)

the fiscal vyear

reported me

by
pharmacies. Mr.
MR. S
you hear me okay?
CHATR
MR. S
will cover the nor
medical licensees
presented a simil
years 2018 and 20
This
events occurring
many years ago
member, and Dr. I

staff team.

complement the me

slide, please.
MS. L
MR. S
MS. I

see 1if that help

It has

201

esenter from the ACMUI, Mr. Michael

Je presenting on non-medical events.

heetz will provide an analysis of

2020 and 2021 non-medical events

dical facilities and community
theetz.

HEETZ: Thank you, Dr. Metter. Can
METTER: Yes, we can.

HEETZ: Okay, so this presentation

-medical related events reported by

for fiscal years 2020 and 2021. I

ar report two years ago for fiscal
9.

format for presenting non-medical
in medical facilities was started

Mr. Ralph Lieto, former ACMUI

Y

onna-Beth Howe, former NRC medical

become a recurring presentation to

>

dlical-related events. Now the next

OPAS: Did it change for you?
HEETZ : It did not.
DPAS : Maybe turn off your wvideo,

14a]

Can I get a confirmation from
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anybody else that

MR. SH
MS. L({
MR. SH

Nuclear Material

medical events rej
NRC and Agreement

It dd

o

P

reported under
administration exy
unintended exposu

infant, or any ot}
or harm.
What [

under various seq

and 49 involving
abandoned, or sto[l
overexposures; c(
failure; and tr
radioactive matex
please. Thank yo
This
medical events g

1T

categories for Fi

from the most freq

202

it moved forward, okay? Okay.

IEETZ: Okay, I see it now.
PAS: Okay, great.
EETZ: So, this data comes from the

Fvents Database, or NMED, for non-
orted by medical licensees and both
States.

es not include the medical events
ection 35.3045 involving patient
rors, or Section 35.3047 involving

res to embryo, fetus, or nursing

ler events involving patient safety

s included are the events reported

tions of 10 CFR Parts 20, 30, 35,
j leaking sealed sources; 1lost,
len radioactive material; personnel
pntamination incidents; equipment
ansportation incidents involving
ial. Can I have the next slide,
L.

slide shows the number of non-
ccurring in the different event

cal Years '20 and '21, ranking them

uently occurring events, there were
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a total 40 lost,
leaking sealed sol
five incidents
radioactive matgq
overexposures; al
incidents.

So, g
30-some non-medic
has been consistgd
compare this to t
by medical licens
DiMarco's present
I have the next s

MS. L
MR. S

(Simu

MR.
relative number
medical licenseeqd
NMED events. But
that they represq
fo

seven percent,

And can I have th

203

ybandoned, or stolen sources; seven

q

lrces; seven equipment malfunctions;

involving transportation of
rrial; four personnel radiation
1d four radioactive contamination

n average, there are approximately

q

11 events reported each year, which

-

nt with prior years. And if vyou

lhe 50 or 60 medical events reported

res each year, as indicated by Mr.

Htion, it's about half as many. Can
1lide, please.

DJPAS: It's showing, Mr. Sheetz, so.
HEETZ: Okay, I don't --

ltaneous speaking.)

SHEETZ : This chart shows the

[\

of non-medical events reported by

compared to the total number of

while categories SO you can see

nt a small portion, approximately

i combined Fiscal Years '20 and '21.

D

e next slide, please.

QPAS: It's there.

HEETZ: Okay, so if we take a closer
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look at the ciny

different categq
recurring themes.
time, I'm not goi
each event. Hows
type of events,

frequent in occur]

So,
there ws

sources,

125 seeds. Ay
microcuries each

seed localization

Most
removing the s
Therefore, it had

the seed was lef{

was then discardd

fell out of a pattg

Keep
seeds 1is about ¢
Fiscal Year '18 a

Six

missing by the 1i
sources included

99m,

a 15 curie

204

rumstances of the events 1in the

dries, there are some general

In the consideration of everyone's
mg to cover the specific details of
ver, I will cover a summary of the

starting from the most to least

rence.
Ffor lost, abandoned, or stolen
re 19 cases involving lost iodine-
proximately activity of 100-200

which were used for radioactive
of non-palpable breast lesions.
were lost in the process stage of

eed from the tissue specimen.

been extracted from the patient, or

in the specimen and the specimen

d. And two involved a seed that

ent sometime after being implanted.

idn mind that this number of lost RSL

louble that from that reported in

md '19.

nvolved sources discovered to be

¢tensee and then never found. These

108 millicurie wvial of technetium-

ritium exit sign, a ten microcurie
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radium-226 liquid

standard, a one

microcurie cobalt

180 microcurie
source.

Three
103 seeds disco

implant brachythe
shipment of multi
were reported as
by the common c¢
delivered to the
Two
brachytherapy ses
indicated in the d
Two i
material that was
received by the er

were never locate

and-a-half millid

microcurie cobalt|

disposal.
Two

delivery wvehicle

one

police, car
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scintillation counter with external

millicurie germanium-68, a 100
H57 dose calibrator vial source, and
cesium-137 dose calibrator vial

involved iodine-125 or palladium-

vered missing following prostate

rapy procedures. Three involved a
curie iridium-192 HDL sources that

temporarily lost or unaccounted for

qrrier, but which were ultimately
hospital.
involved several iodine-125

D

ds missing from the shipment, as

llocumentation from the manufacturer.

nvolved a shipment of radioactive
lost by the common carrier and never
d recipient and upon investigation,

. These sources include three one-

wrie vials of indium-111 and a 700

57 blood source being returned for

involved the common carrier or

being stolen and then recovered by

1 a 200 millicurie wvial of

rying
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lutetium-177, wh

removed from the

be used.

The ¢
technetium-99m w
millicuries, whic

no vehicle contam
One
sealed cobalt-57
medical facility
the

delivery d

radiography sourd

hospital diagnost

instead of its in
Canada.

The 1}
sources and promp
manufacturer. Th
delivered it to i

And o
reporting that a
radiation monitor

It

container came fr

20 used lutetium

206

1ch was recovered but had been

shipping container so it could not

ther, carrying three containers of

ith a total reactivity of 820

h were recovered intact. There was

lnation in these incidents.

involved recovery of abandoned,

flood and cesium-137 sources from a

that went bankrupt. One involved

' eight iridium-192 industrial
s, totaling over 800 curies to a
Hic imaging department in Hawaii,

tended destination to a facility in

lospital had properly secured the

tly notified the carrier and source

D

¢ carrier retrieved the package and

ts intended destination.

me case involved a medical facility

stharps container was set off in the

]

1ing lab.

as discovered that the sharps

om a medical facility and contained

177 vials with an estimated total
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activity of appr
determined that t
proper surveys pj
waste stream. Ca
The
cesium-

involved

found to have
routine six-month
recurring event f

likely due to thq

kept in use due

or the plastic vi

One d
was inadvertently
tissue

specimen

scissors to per
resulted in inter

estimated activit

was given a ten-daly regimen of potassium iodide.

I have the next s
For

four cases reporf

coronary intravas

the source train

patient at the en

207

ximately 10 microcuries. It was

lhe medical facility did not perform

ior to releasing the vials to the

m I have the next slide please.

eaking sealed sources, six cases

37 dose calibrator wvial sources

removable contamination during a

| leak test. This seems to be a

br these types of sources and most

length of time these sources are

o the long half-life of cesium-137

q

1] becomes brittle and cracks.

hse involved a I-125 RSL seed that

q
cut during surgical removal of a

by the surgeon, who was using

form the dissection. Thus, it

mal exposure to the patient with an
y of 30 microcuries. The patient
Can
1

ide, please.

there were

16)]

gquipment malfunction,
ed by licensees using strontium-90
sicular brachytherapy devices where

failed to fully retract from the

@ of the designated treatment time.
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In one case the
fully to the inte
In al
were placed in th
and the device W
The device failursg
the pin gate not
position, or ther
of the catheter.
There
not fully retrad
channel four of
initiated emergen
the source. The
be completed.
There
exchange where th
the transport pin
called in to troul
securing the sour
There
where the patient
high-definition
and

connection

treatment plan.

208

g

M

ources also failed to be deployed

mded treatment site.

1 cases the device and source train

h

e emergency plexiglass bail-out box

hs evaluated by the manufacturer.

D

s were suspected to be due to either

being located in the fully open

0]

was a temporal compression or kink

was a case where the HDR source did

t to the shielded position after

a ten-channel treatment. Staff

y procedures and manually retracted

patient treatment was not able to

was a case during HDR source

source did not fully secure inside

Additional service engineers were

Nleshoot and were then successful in

"

e.
was a case with a gamma knife icon
treatment was interrupted when the

motion management system lost

prevented continuation of the

A service engineer was called in to
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repair the devig

completed the fol
It sh
HDR source unloa
were also reporte
next slide, pleas
Are
transportation of
MS. L

MR.

So, for shipments
four incidents wl
removable contami
the outer
commercial radiop
unit doses of TC-

And i

limited to the ps

contents, which w
Other
contamination oc

contamination of

There

radiopharmacy del

accident. Ano

surfag
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N

e and the patient treatment was

lowing day.

buld be noted that except for the

ling problem, all of these events

as medical events. Can I have the

4

53
you on the shipment of --
radioactive material?
(PPAS: Correct.
HHEETZ : Okay, great, thank vyou.

of radioactive material, there were

nlere a medical facility identified

nation exceeding report limits on

e of the package coming from a
lharmacy, which contained diagnostic
99m or F-18.

n all cases the contamination was

\ckage surface and not the internal

ere subsequently able to be used.

reports identified where or how the

curred, and there was no noted

the carrier vehicle or driver.

was one incident where a

ivery vehicle was involved in an

Hher radiopharmacy staff member
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one was serious
package was not d
please.

MS. L

MR.
personal overexpo
reported for
performed bot

interventional pr

The g
than 150 millisi
included in the 1
dose of 1.2 sievyd

was attributed to

There
radiochemist Ps
activities, hund

resulting in an e
Exposures were
material handling

And t
an unnecessary s

administration

exametazime label

1

q

(

y

fa
&

n

1

§

§

%

K

I

1

¢

1]

Cou

210

ene to complete the delivery. No

ly injured, and the radioactive

ymaged. Can I have the next slide,

DPAS: Radiation overexposure.

SHEETZ : Thank vyou. So, for

sures, there were two overexposures

Interventional radiologists who

h fluoroscopically guided
cedures and Y-90 microsphere cases.

ne resulted in a lens dose greater

rverts. The actual dose was not
rport. And the other, an extremity
rts. Obviously, most of the dose

the fluoroscopic X-ray.

was an overexposure of a

rforming research using high

reds of millicuries, of F-18,

ctremity dose of 800 millisieverts.

primarily attributed to improper

technique and frequency.
lere was an individual who received

rudy at a hospital involving the

bf 26 millicuries of TC-99m

d white blood cells.
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the study came in

June 2021, but it
At th
individual was

physician and ha

since 2015. T}

individual was no

should be classif

the public.

At th
conclusion. Ho
presentation, tha

Can I have the ne

MS.

=

contamination.
MR. S
my computer, ther
There
became contamina
became dislodged
millicuries of
decontaminated an
two months to all

A hot

intentionally br

211

error from a physician's office in

was dated December 2015.
& time the order was received, the
inder the care of a different

| not seen the ordering physician

e RSO concluded that since the

t a patient, the radiation exposure

ied as an exposure to a member of

at time, the NRC agreed with that
wever, as I will note after my
t ruling has since been retracted.
xt slide, please.

LOPAS : Yup, we're at radioactive
HEETZ: Thank you. Some delay in
e it goes.

was 1npatient hospital room that

ted when the patient's catheter

2 hours after administration of 300

ilodine-131 MIBG. The patient was

1 released. Her room was held for

ow for decay before being released.

lab was contaminated when the AU

0 iodine-131

ke open two
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containing a tot
poured the conte
patient who was s
informed the AU tl

The h
found to be contg
contaminated area
months.

A

ny

administering 27 1

when something cr

small quantity
technologist's fa
The ¢
room and had hejy
radiation dose
centigray to the
And
finding rubidium-
rubidium-82 genei
activity was cand
decontaminated, a
A rev

with the manufac

system was not th
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1 activity of 30 millicuries and

mts into a glass of water. The

c¢heduled to receive the therapy had

lat they could not swallow capsules.

nllway and treatment room was also

minated. The RSO cordoned off the

, which were not reopened for three

rlear medicine technologist was

Millicuries of tech-99m to a patient

eated back pressure and sprayed a

of the technetium into the

ce and eyes.

echnologist went to the emergency

face and eyes washed out. The

was estimated to less than one

tkin and lens of both eyes.

]

mobile PET/CT service

\IJ

reported

B2 contamination on the top of a

ator infusion cart. All patient

rplled for the day and the cart was

md the system from the site.

ilew of the equipment and discussions

turer concluded that the infusion

h

source of the contamination. The
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infusion system w
day.

And
contamination occ
the technologist
infusion system.

MS.
alarms.

MR.
always a number
reported to NMED
defined categoris
licensees, it's t
isotopes at muni
stations.

The 1
from the body flu;
radiopharmaceutic
therapeutic pro
reporting require

The 1
reported. And so
to NMED varies fr

In th

large number of
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rked properly for use the following

it was determined that the

wrred due to cross-contamination by

and not from an issue with the

Can I have the next slide, please.
LOPAS: Other events, landfill
SHEETZ : Thank vyou. There are

of miscellaneous events that get

which do not fit into one their

M

P e

One of these related to medical

he detection of short-lived medical

¢ipal waste landfills or transfer

i

ladiocactivity gets into the waste

lds patients were being administered

1 1ls for either diagnostic or

-
»

edures. There's no standard

ment for these events.

NRC does not require them to be

the requirement level of reporting

u

om state to state and year to year.

D

past, there have been a relatively

gvents, primarily coming from just
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reported where th
and I'm sure thers
across the countr
The
results in eithe
originator,
truck were unload
the hot waste b
originator, which
request to retrie
I tak
feel these report
iceberg and that
being undertaken
any public safety
With
radiopharmaceutic
of Lu-177 PSMA, I
increasing proble
our patients.

Penns

monitoring progr

if i
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er of events reported in this slide
nat were identified as detecting
There were many more events

-

le radionuclide was not identified,

-

are many events that are occurring

¥y and not being reported.

response to these events often

i the waste being returned to the

is known, or the contents of the

ed and an attempt is made to locate

g in an attempt to identify the

can sometimes result in a fine or

ve the waste.

=)

the time to point this out as I
~d events were only the tip of the
a significant response effort is

for something that does not present

or hazard a risk.

the increasing use of

q

11 therapy and recent FDA approval
m concerned that this may become an

m with potential serious impact on

r1vania has a model landfill

k

to address this
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requires all mun

radioactive sourd

abandoned sourcesg.

only contain sh
immediately buri
eliminates the 1
does not pose any]

There
for the NRC and
evaluate this is
guidelines that d
the states on D

disposal of muni

short-lived medic

This
patients, who wou
of fines or pe

quantities of me
the need for lice
hold

their garb

therapy for seve
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icipal waste to be monitored for

¢s, which is important to identify

It allows waste identified to

H
»

rt-lived medical isotopes to be

rd 1in the waste site. This

g@sponse effort for something that

risk to the public.
is currently an open action item

the national materials program to

H

»

ue and produce recommendations or
buld be used to educate and advise

¢st practices for processing and

¢ipal waste identified to contain

q

11 isotopes.
would be of great benefit to our

1d not need to deal with the threat

malties which may contain small

Jical isotopes, but also alleviate

msees to instruct their patients to

< following radiopharmaceutical

ge

ral months. Can I have the next

PAS: Conclusions.

5 And so, in

HEETZ : Conclusion.

are a relatively small number of
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medical events O

Most of these evd
health impact.
And W

made to address gl

off 1landfill aldg

continued efforg

guidelines that d

the states on

disposal of munif

N
»

short-lived mediq
significant and [

licensees, and patf

And ¢
acronyms that I u

&

CHAIR
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ccurring with medical 1licensees.

nts have minimal public safety and

hile there have been some efforts
lort-lived medical isotopes setting

rms, I feel there needs to be

to produce recommendations or

buld be used to educate and advise
pst practices for processing and
ripal waste identified to contain

al isotopes, as it can create a
innecessary burden on regulators,
rients.

hen the next three slides are the
sted in my presentation.

Sheetz for

METTER: Thank you, Mr.

a very complete, and very interesting presentation on

the non-medical e

couple of years.

Do I

for, and I see thk

MEMBEH

good to see you.

I won

one that stuck oy

ents that have occurred in the last

have any questions from the ACMUI

rm from, is that Dr. Ennis?

]
N

ENNIS: Yes, it is. Mr. Sheetz,

lered if you would just comment, the

L to me was the RSL post ex-plant.
NEAL R. GROSS

COUR

T REPORTERS AND TRANSCRIBERS

1716 14th STREET, N.W., SUITE 200

(202) 234-4433

WASHINGTON, D.C. 20009-4309

www.nealrgross.com



Seems like 19 of
And,
because

I guess,

are we helping

exposures, Or jus
happening, the n
something that ne
MR.
attention, or the
One, it may be

procedures being

more popular and

procedure, for im
At th
at, as an RSO, we

seed implants a Yy
the five differen

And,
it happens.

I thi
lot of hand off, j
implanting the pa
pathology, and th

And,

pathology and OR

you know,
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them, seems like a lot.

you know, they aren't medical events

they are outside the patient. But
the pathology department with

t what your thoughts are about that

pgnitude of the issue. Is this

eds attention?

SHEETZ: I'm not sure it needs

numbers have approximately doubled.

due to the increased number of

performed, because it is becoming

more licensees are utilizing this

q

1ige localization.

=)

institution that I used to work

used to do at that time over 1,000

b

ear, just from our institution, at

places.

we lost two seeds. And, you know,

mk part of the problem is there's a

of the seeds, you know, to

ient, and ex-planting, and going to
en recovering the seed.
2 lot of people, especially with

personnel,
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trained to go up
And,

lent to not under
It wg

number of, you kn

g
=

just heard that
percentage has ngd
lax. Do not know
CHATR
the ACMUI for Mr.
MEMBE

Mailman.
Thank|
approval of lutef

this may become 4
do in patient edd

help make sure th
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1n handling radioactive material.

so turnover of people, you know,

fa
&

standing the procedures.

11ld be interesting to know the end
ow, procedures being performed, and
b the rate has not increased. The

it increased or we're getting more

the answer.
METTER: Any other questions from
Sheetz?

this is Josh

R MAILMAN: Thank vyou,

you for bringing up the recent
ium-177 PSMA and highlighting that

n issue. Is there something we can

Ication, or in release material, to

vt this is less of an issue?

q

MR.

SHEETZ :

because obviously

materials are exd

of these patientsg

be a lot of diape
in landfills.
If ig

going to be a pr

It's going to vary by state
PSMA, you know, the majority of the

reted through the urine, and a lot

will be incontinent. There will

b

rs, and so a lot of this can end up

happens in Pennsylvania, it's not

oblem because,
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landfill.

If i
identify it, or
landfill, then th

that's why I brin

And,
this problem, the

up with guideline

so everybody's on

MEMBE
MR. S

up the one case

overexposure to a
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1 happens in a state that can't
doesn't allow 1t to go in the
Hre's going to be these issues. And

7 it up.

[40]

o I think it's important to address

m somehow get the word out, or come

5 and best practices for the states

]

the same page.

]
K

R MAILMAN: Thank you for that.

HEETZ: If I may, I did want to bring

in my presentation involving an

non-patient from a nuclear medicine

procedure.

CHAIR||METTER: Yes, I was very interested
in hearing, Mr. Sheetz. Go ahead.

MR. BHEETZ: In recap, the individual

received an unnec
the administrati
labeled by blood
dose equivalent o
for the study cams
And,
individual w

the

physician.

cou
1
(202) 234-4433

H

ssary study at a hospital involving

bn of Technetium-99 exametazime

cells, resulting in an effective

8.5 millisieverts, which the order

in error from a physician's office.
it the time the order was received,

s under the care of a different

q
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We
individual was nd

it should be clas

the public.

And tf}

however I believe
far too many doss

public, specifica

from medical adp

unintended, and
should be regulatf

I bri

D

there have been rg
At NRC there haqg
community, whethsg
overexposure to §
individual is not
procedure.
And,

NRC who would be
you.

MS. V|

this is Celimar.

CHAIR

much.
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1lso concluded that since the

-

a patient to radiation exposure,

ified as an exposure to a member of

ne NRC initially agreed with this,
they have since retracted this and
limits for general members of the
11y exclude the dose contribution
ninistrations, even 1if

they are

that all medical administration

rd under Part 35.

ng this up for clarification as

cently several other similar cases.
been a debate among the medical

r these need to be reported as an
member of the public, since the

scheduled for any nuclear medicine

so I would welcome someone from the

able to comment on this, and thank

NLENTIN-RODRIGUEZ: Hi, Dr. Metter,

I can comment and respond to Mike.

METTER: Please do. Thank you very
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MS. V|

So, t
issue, which 1isg
assessment.

Back

Register notice tl
reference for tho
It's

September 20, 19

exactly what Mr|

administrations d
individuals, rega
intended to recei
under the require

And o
Part 20 and Part
consistent betwed
further clarifica
don't fall under

So, I
the ACMUI back irf
ACMUI agreed wi
administration sh

And s

entry be updated.

221

ALENTIN-RODRIGUEZ: Sure thing.

he Commission has weighed on this

why we retracted the initial

in 1995, and there was a Federal

at was published, and I'll give the

&

e who want to look it up.

60 FR 480-623, that was dated
§5, where the Commission clarified
Sheetz said, that all medical

[ radioactive material received by

tdless of whether the individual was

ve the medical administration, fall

ments of Part 35.

b there were conforming changes to

35, to ensure that wording was

n the two Rules, and to provide

iition that medical administrations

the public dose limits in Part 20.

believe this was also discussed by
1995 in a public meeting, and the
th the Commission, that medical

ould fall under Part 35.

® we requested that the unmet event

And I believe that's either been
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taken care of or
And T
the discussion ¢
things that the
want to review a
lutetium-177 radi
see if there's ar
the guidance,
Lutetium-177 PSMA
So,
And

undertaking.

lived municipal w

That task was tur

some further enga

kind of get th
recommendations.
So, W

just wanted to gi
that.
CHATR
Valentin-Rodrigue
Are
Sheetz, from the

Are t

MS.

basg

s
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1s in the process of.

just wanted to add that regarding

n Jlutetium-177 PSMA, one of the

medical team intends to do, 1is we

llicensing memo that we've issued for

b pharmaceuticals back in 2018, to

1y changes that need to be made to

D

ed on the FDA's approval of PSMA.

that's something that we're

we're also looking at that short-

q

1ste recommendation from the ACMUI.

i

ned over to me, and I'll be doing

jement with the Agreement States to

bse, the ball rolling on those

-y

are working on those things. I

Ve an update to the medical team on

METTER: Thank you very much, Dr.

N

on that update.

here any other questions for Mr.

ACMUI or the NRC?

here any questions from the public?

OPAS: So, the
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raised hand func
guestion or make
by Mr. Sheetz.
All ¢
any raised hand.
CHATIR
Mr.

Sheetz, exce]

end up your reporf

this, the issue.
Now @
Rodriguez, from

Medical Team upda

MS.
Metter.

Good
members of the pu
am Celimar Vale
Safety Team Leade

And t
of current activ
Safety Team.

Kevin
items in my preser

go through those

a long day for al

223

tion, 1if you would 1like to ask a

i comment on what was just presented

ight, Dr. Metter, I am not seeing

METTER: Thank you very much. And,

lllent presentation again. You did

s and very appreciate your input on

Ur next presenter is Dr. Valentin-
he NRC. And she will be giving a
Tte.

/ALENTIN-RODRIGUEZ: Thank you, Dr.
afternoon to ACMUI members, and
Iblic. Like Dr. Metter mentioned, I
mtin-Rodriguez, Medical Radiation

Y

oday I'll be providing our overview

ities and efforts by the Medical

Williams touched upon some of the

ntation this morning, so I'll try to

i bit quicker since I know it's been

1 of us. Next slide,
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Occurrence Criter(
issued to the Con
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specifically on tfj
The pp
for medical use |
the text in Critsdg
medical conseqgueng

And,
recommend any chdg

in 10 CFR Part 39

specifications. Ng
Regar(
proposed to ref

threshold with cf

stated.

As a

events and need |f

health or safety

]

There

is to clarify thaf

consideration, e
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with respect to the Abnormal

la, like Kevin mentioned, the staff

mission, a SECY paper requesting a
revision to the Commission's policy
for abnormal

riteria reporting

AOs. And TI'll Dbe focusing
e area of medical use.

oposed revisions to the AO criteria
nclude changes to the language in
ria 3CI, and the addition of a new

'e criterion.

just to note that the staff did not

nges to the reporting requirements

license conditions for technical

I

rxt slide, please.
1ing criterion 3C1, the staff
ain the quantitative dose-based

rrtain revisions, as I previously

screening tool to identify medical
to be further reviewed for public
significance.

s four big changes. One of them
we review AO consideration, for AO
that under

vents are
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specific 1license
technologies.

And ¢

that is issued by

We al

unintended, instdg

lot of new medica

deliver doses ne

gonads, that exce

So, t

the unintended dd

specified doses £

We're
a written direc
procedures where
administered to
directives.

And w

of dose events
consideration.
And
resulting from de
k

or activities

pharmaceutical a

dosages, activiti

1
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conditions for emerging medical

his is based on a 35.1000 guidance

the staff and the NRC.
so clarified that the dose to be

F We know there's a

ad of expected.

1 uses out there that intentionally

ar bone marrow, lens of the eye,

ed the dose limits in 3C1lA.

he proposed revision would provide

se to be greater, or equal to the

dr these sites.

also removing the requirement for

tive under 3C1B, since not all

unsealed Dbyproduct material is

an individual, require written

D

¢ want to cast a wide net in terms

that we want to consider for A0

astly, including unintended doses

livery of prescribed doses, dosage,

fcause we recognize that radio

Jministrations are for prescribed

D

s, or ranges of activities, and not
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doses.

And,

to define medical
not doses. Next s
The 4
second step to th
be step 3C2, that
based specifical

promptly manifest

This
qualitative thre
function, or damg

the Health and Hu
adverse event.
And,
capture the subg
recommends classi
or safety signifi
So, 1
that medical cons
the location, dos
the radiation in

would heal natura

medical intervent

n

revised our requir
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11so, as you may recall in 2019, we

ements for permanent brachytherapy,
events in terms of activities and

1ide, please.

staff

is also proposing to add a

This would

le medical AO criteria.

would further screen potential AOs

ly on physiological harm, which

5 following treatment.

]

AO criteria would include a

shold for of a

]

impairment body

e to a body structure, similar to

man Services definition of a severe

we feel that this would adequately

et of medical events that staff

rying as I said, for public health

cance.

m our review of those potential for

kquence criteria, we would consider

1]

, time of onset, and description of

to determine 1if that injury

qury,

Il if it will require some type of

ly,

ion, including surgery, or if the
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injury is beyond
please.

With
Kevin said it a
Commission packag

in dispositions P

draft package wif
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medical intervention. Next slide,

regards to externalizations, I think

11 this morning. We prepared a

¢, which includes a rulemaking plan

rr/

BRM 35-22. The staff has shared this

n the Agreement States in October,

for a 60-day comnm
We're
and we plan to if

by the end of thi

Thank
new streamlined
development of

medical technolog

Since
2020, we've evg
continue to enga
ACMUI, our feder
regulator communi

As vydQ
issued our first
process, which w3

device guidance.

the NRC's medical

ent period.
in the final stages of concurrence,
sue this package to the Commission

5 month. Next slide, please.

&

you. We continue to implement our
process for the evaluation and
licensing guidance, for emerging

es.

implementing this new process in
luated three technologies. We
ge with the Agreement States, the
H1 partners like the FDA, and the

'y to identify new technologies.

11've heard from Kevin, we recently
licensing guidance under this new
s the Alpha Tau Alpha DaRT series

And that's publicly available in

toolkit.
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We pl
CivaDerm in the
drafting licensin
90 Disc Source,
Agreement States,
and comment over

And w
technologies, a
unresectable loca
Akesis Galaxy,
radiosurgery unit

As p

evolving our med

that we recently r

forward with the
for rubidium-82
established emerg
35, and create adq
to address future
please.

No, t
that was my bad.

So, i

NRC Agreement Sta

the rulemaking.
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an to issue the licensing memo for

q

next few months, and we're also

g guidance for the Liberty Vision Y-

and that will Dbe issued to the

and to you, the ACMUI for review

the next few months, too.

e're also looking at two additional

phosphorous-32 Dbrachytherapy for

11y advanced pancreatic cancer, and

which 1is a Gamma stereotactic

Next slide, please.

wrt of our efforts to continue

ilcal use regulations, you've heard

eceived Commission approval to move

rulemaking, to codify requirements

generators, incorporate well-

ing medical technologies into Part
)

itional flexibilities into Part 35,

emerging technologies. Next slide,

here we go. Oh, that one. Sorry,

You were on the right slide.
1

1 February 2022, we formed a joint

te working group, to proceed with
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We're

-

phase where we'r;s

We plan to issue ]

so 14 months aftef

There

period following |

we anticipate o

K

external stakehol

this stage.

I belf
basis to the ACMU
sometime in the 14
coming up.

And,
the rulemaking ing
implementation g
Commission by Aug
and guidance due
Next slide, pleas
At th
also received Cor
and experience re
material rulemakifp
This

n

January of 2020

i
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currently in the pre-rulemaking

developing the regulatory basis.
his to the Commission by March 2023,
r we receive Commission direction.
will be a 90-day public comment
And

publication of the Reg basis.

pportunities for engagement with

lers, and the regulated community at

leve we plan to issue the draft Reg
and Agreement States for comment,

te summer of this year. So, that's

then the rest of the schedule for
rludes the proposed rule with draft

uidance, which is due to the

st 2024. And, then the final rule

to the Commission by August 2026.

A1

end of January of this year, we

mission direction on the training
guirements, for unsealed byproduct
g plan.

fas issued to the Commission back in
The

pre-pandemic. Commission
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maintained the NR
of unsealed bypro
As Y]
recommended optig
pathway and woul
certified by an
medical specialty
Next slide, pleas
So,
approve any chan
experience regy
byproduct materia
the Commission.
The
complement of tr
and obtain stakel
our ongoing Al
technologies.
And,
public engagement
as others, duri
mentioned before.
We wq
of

assessment S

determine 1if the
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's current T&E requirements for use

duct material in 10 CFR, Part 35.

ou may all recall, the staff's

n would have removed the alternate

1 have required physicians to be

NRC agreement state recognized

board, to become authorized users.

A1

plthough the Commission did not

ges to the existing training and

latory framework for unsealed

1, we did receive three actions from

I

irst 1s to reconsider the full

IJ

ining and experience requirements

=

wolder feedback on this as part of

lemaking for emerging medical

we will have opportunities for

on this particular topic, as well

the rulemaking process as I

el

re also directed to complete an

ich medical specialty board and

e boards still satisfy the board
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recognition crite
And,
assessment to the
Chris alluded to
following an est

complete this ass

Right
few weeks ago,
requesting confi
recognition crit
days.

Our 1

reach out to the
that we need to s

And w
the staff's asses
for, to be issud
summer .

And,
termination of NF
dated March 29, t
terminate their Y
next year, 2023.

And,

determined and le
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ria.

to provide the results of this

Commission in July 2022. I believe

this earlier in the day. And we're

to

blished process by the staff,

essment.

now, we currently issued letters a

to the medical specialty boards

rmation of satisfaction of board

ria, and certificates within 30

process provides for the staff to

ACMUI if we see any deficiencies

ek advice on.

D

€ also plan to share the results of

H

L

ment with the ACMUI once it's ready

d to the Commission in the 1late

regarding ABR's request for

I~

board recognition, in the letter

hey did tell us that they intend to

pard recognition by December 21 of

the ABR's Board of Governors

t us know in this letter, that this
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function is outs
resources from e
customer service.

We ar
we're working wit

Final
staff to develop

roles and respons

are subject to T&

individuals will

And,
implementation ¢
proposed and fi

technologies rule
And,
because for some

2023, in my scri

2023. Next slide,

So fi

established a

to devel

group,

Commissioner apq

framework to aut

licensees, to re

material followin
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ilde of their mission, and diverts

mhancing their exam delivery, and

D

following our office procedure and

h ABR on this termination.

1 the Commission also directed the

Y.

implementation guidance to clarify

ibilities, of those individuals who

E requirements, and to clarify how

fulfill these T&E requirements.

we plan to develop and issue this

uidance concurrently, with the

J

nal rules for emerging medical

making.

thanks for the correction, Maryann,

reason I wrote 21st, December 21,

pt, and it should be December 31,
please.

nally, in October 2021, the staff
jint NRC Agreement State working
dp a rulemaking plan to request
roval to develop a regulatory
lhorize vet licensees, veterinary

lease animals containing byproduct

g vet procedures,
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instructions unde
The
explores options
animals following
material, release
The
rulemaking plan 4
few weeks, I beli
And,
the Agreement Sta
plan, and options
And,

this rulemaking p

the fiscal year.

And,
acronyms. So, t
I'll turn it back

CHATIR
Rodriguez for vyo

that the medical
Now,

Valentin-Rodrigue
MS. V|

day.

CHAIR

&
]
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T certain circumstances.

staff's draft rulemaking plan

to address release criteria for
these vet procedures with byproduct
instructions and waste disposal.
sitaff expects to issue this draft
b the Agreement States in the next
eve in the next few months.

will have further engagement with
tes to discuss the draft rulemaking
bur current schedule is to provide
Il

an to the Commission, by the end of

T believe my last two slides are

his concludes my presentation and
to Dr. Metter.
METTER: Thank you, Dr. Valentin-

Ur presentation, and for the work

team has been doing for us.

do I have any questions for Dr.

4
4

from the ACMUI?

ALENTIN-RODRIGUEZ: It's late in the

METTER: I think so.
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a wonderful prese

MS. V|
day.

Oh, w

CHATR
Martin?

MEMBE
know it's the end

Am T

MS. V|
can hear you.

MEMBE
wondering, we've

about the ABR let
the ABRs no longsgq
status.

Have
been any thought ¢
does for recognit

I bel
are addressing.
confirm which qu
criteria they're

If it

them.
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mtation.

ALENTIN-RODRIGUEZ: It's been a long

e got a hand.
METTER: There is a hand. Melissa
R MARTIN: Oh, I'm sorry, and I do
of the day.
talking?
ALENTIN-RODRIGUEZ: Yes, you are. I
R MARTIN: Okay. I was just
recently seen or been told this
ter to request that they know, that
r be recognized as authorized user

they said anything, or has there

Nr consideration, given to what that
ion as RSO qualified?
leve that it's a deficiency that we
And, we reached out to ABR to
nlifications, or what recognition
looking to terminate.

s all of them, or if it's some of
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MS. |NALENTIN-RODRIGUEZ: Okay, thank
you.

MS. AMOADE: Hey, Celimar, this is Maryann

MS. VALENTIN-RODRIGUEZ: Yes.

MS. AYOADE: --- Ayoade at NRC and yes, I
did confirm witlhl the ABR that it's all of the

specialty areas,

they have recogni

physicist, and th
MS. V|
Oh, well, okay --

CHAIR

also for radiatio

MS.

b

Maryann again. So
authorized medic
safety officer.
The
radiology are
authorized user e
CHATIR
MS. A

CHAIR

Can w|

including the specialty areas that

ltion for. The authorized medical

¢ radiation safety officer.

ALENTIN-RODRIGUEZ: Thanks, Maryann.
METTER: I have a question. Is that

m oncology?

NYOADE: Yes, Dr. Metter, this is
it is for the authorized user, the

@l physicist, and the radiation

adiation oncology and diagnostic

N

pecialty areas fall wunder the

ligibility. So, vyes.

METTER: Thank you.

YOADE: You're welcome.

METTER: Any other questions?

h

& open it up to the public?
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MS. V|
MS. I
the hand, the rai

unmute yourself a
That'

listening in righ

MS. V
hands.

MS. L

MS. V|

MS. L

MS. V
of information, s

CHATIR

your presentation
MS. V.

a hand raised, Dr

CHATIR
hand.

MS. 1
hard time. WhoevV

can go ahead and
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ALENTIN-RODRIGUEZ: Sure.

DPAS: Sure. Just so please press

sed hand icon,

if you would like to

d ask a question or make a comment.

for anybody in the public that's

b
now.

ALENTIN-RODRIGUEZ:

) I don't see any

PPAS: No, I do not either.

ALENTIN-RODRIGUEZ: Don't be shy.

PAS: You overwhelmed them, Celimar.

N

\[LENTIN-RODRIGUEZ: Yes, it was a lot

hort amount of time.

METTER: Thank you very much for

and those

ALENTIN-RODRIGUEZ: Oh, I think I see
Metter.
METTER: It looks like there is a
WOPAS: And of course I'm having a

er, okay, yes. So, Sean Wilson, you
ynmute yourself.

[LSON: Hi, thank you, can you hear
ALENTIN-RODRIGUEZ: Yes.
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MS. LOPPAS: Yes.
MR. WILSON: Okay, great.
I kngw it was brought up earlier, thank

you for the prese
it with her quest

As a
AU amendment reqy
for us.

Becau
ABR-AU status 1ind
amendments.

And,
university hospit
not provide a 313

And,
getting an author
license until the]

Becau
a very highly
oncology program,
how to properly £
individual to pas

So, t

our medical progr

Thank

mtation, and Melissa kind of hit on

lon as well.

SO at a hospital, who often submits

ests, that's a potential nightmare

fe

]

te we do rely quite heavily on the

licator, for submitting our license

just recently, I had to work with a

1 system down in Florida, who could

» that was even remotely accurate.

G
it caused us to essentially delay

ilzed, a new authorized user onto our

could pass, or get the ABR letter.

Y

te the facility, even though it was

]

skilled and qualified residency

the staff there just had no idea

111 out the forms in order for this

]

5 through our state regulator.

hat is a very significant impact on
ams, I believe.
you, that's all I had.
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MS. V|
Thank
mic. Thank you £
MS. 1
comment. It migh

and unmute yoursd

give you full nam

MR. T

retired medical ¢

of the Michigan R

My qu

the train that Me
designation.

I'm t

lot of wus

a ax

ramifications. A

I kno

the end of summexyn

assessment on the
and report back.
And I
the fact that
relatively new in

And

changes that NRC

1
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ALENTIN-RODRIGUEZ: Thank you.

you, I was slow getting off the

DY your input.

[lOPAS: And, then we have another
it be Ralph. Ralph, you can go ahead
Llf. And, just introduce yourself,

B

e before you, when you start.

TETO: Yes, so Ralph Lieto. I'm a

hysicist. I'm currently president

q

ydiological Society of ACR.

estion relates again, following on

llissa and Daniel just had on the ABR

nying to understand, because I think

¢ 1in shock about this, and its

couple of gquestions come up.

Ww that ABR is expected, I think, by

August thereabouts, to make this

7

board certifications. And so forth

m just wondering in light of this,

the AU designation 1s something

the life of board certifications.
argely came about because of the

made in recognizing boards in the
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early 2000s, and

=3

So,

eligible on th
necessarily mean
for these indivig
board certificati

So, I

clarification nesg

makes its assessn

qguote, being elig
So, g
that I have.
And,

you or Maryann cg
later.

How d
determine that a K
the NRC's criter
actually look at f

Or d
assessment? Becau

of mine ever sind

2000s when I was
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¢reated, actually created this.

thhe fact that i1t doesn't have AU

& board certificate, does not

that the training is not adequate

hals to be AU designates, based on

on alone.

m just kind of concerned that this
s to be done before I think, NRC
ent about the board certifications
| ble for recognition.

hat's, you know, one major concern

plso in your, and I don't know if

n make a response right now, maybe

lo you go about, I mean you, NRC,

poard certification adequately meets

a when, I mean do you go in and

he board exams and what it includes?

b you do some kind of other

ge this has always been a question

=)

this issue came out in the early

bn ACMUI. It's how does the NRC go
le that the Dboard certification
ate?
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And,
guestions here.
NRC staff.

Thank|

MS. L

take that questig
of a process.

MS.

fe

guestion. This if{d

So, W

they are seeking Yy
provide their cer
of the training t
requirements that
specialty area.

And,
meet all of the tx
that are listed fg¢
in Part 35.

And

processes. They

q

counsel for gradu

may or may not cojy

H

But w

that they incly

240

I know I've asked a couple of

-

So, I'll just turn it back over to

you.

OPAS: Sure. Maryann, you want to

n? I know you've been in the wake

\YOADE: Yes, thank vyou for that

5 Maryann Ayoade from the NRC.

hen the board submits to us that
ou know, recognition from NRC, they
tification process, to include all
hey are, training and experiential
they have on their end, for each
in addition to that, they have to
aining and experience requirements,
r each of the training requirements
o we review that against their
11lso submit the ACGME accreditation
ite medical education manual, which
rer all of NRC's requirements.

and we also make sure

review that,

de all of
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including the wprk experience, supervised work
experience, and tlhat they are fully competent.

Part |pf our review also includes their
board examinatioms, and what they have for topic
areas, to make syre that its being covered, or that
it reaches, it touches the NRC requirements as well.

And, go we do review their process, which

includes things tl

lat meet, the requirements that meet

the NRC's trainfing requirements, and the board
examination topicjg that are covered as well.
MS. LPAS: Thank you, Maryann.
MR. LIETO: Follow up question, please?
MS. LOOPAS: Yes, go ahead, Ralph.
MR. LIETO: A follow up question is that

as a part of the
in January about

MS. A
MR. L4
address the train
are specified, wh
right now.

And,
shall we say outd

training nowadays

But i

cou
1
(202) 234-4433

Tommission's document that came out

the training and experience --

YOADE: Yes.

IETO: there was a directive to

iing and experience requirements that

bt I'l1l call the alternate pathway

obut several of those are severely

q

ited. And, not relevant to current

f, would it be appropriate that as
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this assessment (¢
they're updated,
say the training
in the boards?
That
going to, you knoy
course of probabl
And,
board certificati
bit premature, th
before that time.
MS. A
the Commission's
one of her sli
implementation gu
on how individud
experience requir
And
wanted to make su
of the tasking,
understand the ro
person's role ag
experience requir

And,

Included in that

242

bes in, that these requirements as

goes into the boards, or I should

programs, which then are reflected

is going to be something that's

¥, obviously take some time over the

v, the next year or so.

I

it would seem that addressing the

bn requirements might be a little

q

vt might need to have to take place

YOADE: So, yes, we are as part of

asking, and Celimar addressed it in

des, we were tasked to develop

1dance, to clarify the expectations

ls do fulfill their training and

ements.

-}

=

also, one of the areas that we

re that we clarified, which is part

was to make sure that people

lles and the responsibilities of each

it relates to the training and
ements.
so yes, we are looking at that.

tasking is us looking at our Form
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313 and trying to
clarify what it
forms when we ask
MR. L
other just statem
MS. A
MR. I
everybody to go t
this,

you are Ve

medical care.

Becau
out, this is a v
places, especiall

having been an RS

end up having an

g

on the order of

corrected. And th
MS. A
MS. ¥
right, Ashley, vy
Sarah.
MS. L
MS. (

didn't know you

you graduated frg

243

provide information that will help

i1s that NRC wants to see on these

for the information on these forms.

IETO: Okay. Thank you. And just one

ent if I may.

YOADE: Yes.

TETO: I think if you try to force

he alternate pathway as a result of

ry much going to adversely affect

fa
&

e as the previous speaker pointed

=
-

ry difficult process and, in some

v and I can tell you in NRC Regions

0 there for about 35 years, you can

individual not being on the license

\bout 6-9 months to get the process

at is not good. Thank you.

YOADE: Thank you.
/ALENTIN-RODRIGUEZ: Thank you. All
qju have your hand raised? Sorry,
OPAS: No, all good.

DCKERHAM: Yes, hello, Hi Ralph, I

ere still around. I thought when

M

m ACMUI, But
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good to hear you.

MS.

Fan

what Ralph said.

As thf

down the docuni

D

radiologist to Db

microspheres, I ca

if not impossible
covers the diagng
interventional rag
that going away bf
those certificate

But 1

stamp. And, that
nuclear medicine [t

And,
residency or a fsd
time, there is ng
that documentatio
together.

And, K
together in a way]
in

that said it,

the regulator, al

]

And I

2}
\"Z3
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OCKERHAM: Wanted to echo some of

h

person who is physically tracking

entation for an interventional
come an authorized user for Y-90
n tell you it is next to impossible,
to gather, the ABR certification
stic radiology experience and the
liology experience, and I don't see
rcause they're still going to issue
he issue i1s that AU eligibility
accounts for 80 hours of specific
rraining.

f a physician has been out of their
llowship program for any amount of
way to go back and get a hold of
1, and get those logs, and put that
hen the probability of it being put
I believe that it was Matt Barrett
a way that would be acceptable to

50 doesn't happen.

don't think that I've ever actually
NEAL R. GROSS
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gotten any amend
pathway, and that
And,

if someone could
it's a behemoth t

And
specifically to
affect radiati
radiologists, th
physicist, I thin}
2023.

MS. V

and we do recogni

Matth
up?

MR. B

MS. V|

MR. B

[e

obviously we're
that this is. And
actually have bee

I mea
and pretty much ey

of the alternate

certificate could

245
ments through using the alternate
s literally my job right now.

s a former regulator, I would hope

do 1it, that it would be me. But

i}

isk. And so this is a huge hit.

q

[ know that that's speaking just

¥-90, but the issue that it could
Nn oncologists, interventional
& RSOs, the authorized medical

-
N

is going to be a big problem beyond

ATLENTIN-RODRIGUEZ: Thanks, Ashley,

re that.

ew Barrett, I believe your hand is

ARRETT: Yes, I was just --

ALENTIN-RODRIGUEZ: Okay.

ARRETT :

y going to ask. I mean

11 sort of on the similar opinion

| I was just curious because people

m asking me. What was the plan?

n, I am thinking that since the NRC,

nerybody recognizes that getting all
pathways, aside from like a board

be very difficult, are you thinking

NEAL R. GROSS
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and I'm just cur]
the AU designatiol
the stamp would b
Or is
that you guys wer
are you thinking
a board would be
other documents?
I'm
what roughly, is f{
rules have been 1
you would say a
part of the train]
rid of the AU isgd
this, and this.
I'm ¢t
thought is on th
if

needed, an

available. Would

And,

AU eligible,

certification, w

getting rid of th

Or th

put out vyour er]
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llous, is that maybe you get rid of

but the board certificate without

A

B

e acceptable?

there any sort of board certificate

h

e thinking would be acceptable? Or

of only putting guidance down, and

one part, and then you'd still need

just sort of trying to understand

he thought process. I mean, I know

ade, but is there a guidance where

Woard would only satisfy like, one

Ing, but you, because you're getting

ue. So, you would also need this,

ying to figure out what exactly the

D

particular requirements that are

AU eligible stamp is no longer

a non-AU eligible certificate work?

$0 as one person said, an old non-

hnd then a maintenance sub-

ould that work, and we're Jjust

D

AU eligible stamp?

¢re is, you have to go through and

313A form, and all of the
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training, even if
I'm just trying t
Becau
board certificati
going to put a 1lo
So,
planning? Becaus
something becaus
through it and VY
modify and we'l
without the stamp
So, m
a non-AU eligibls
that big of a dea
Thank
MS.
comments.
I mes|
early to tell. W
about the no chang
need for implemen
And,
intention to term

off in my office,

correct me.

247

it was done 20 years ago? Or, what,
b figure out.

ste I think we all agree without that

]

on, there are a lot of people, it's

t of people in difficult straits.

hat was the thought process and

=)

maybe we're getting excited over

have

you guys already thought

ou're thinking, oh no, we'll just

| accept the board certification

Or something.

19)]

ybe all of us getting worried about

or AMP eligible stamp wouldn't be

you.

JALENTIN-RODRIGUEZ: Thanks for the

n, at this point, I think it's too

D

e got direction from the Commission

Jes to the T&E requirements, and the

tation guidance, a few months ago.

we just learned about ABR's

inate, and I'm sorry, my light went

I think a week ago, if Maryann can
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So, T

this, and we can’

recognition.

So,

really have to by

our process, and

afforded by our ¢

the Commission d
current training

MR. B
MS. V
have to wait and

And,
time, we're not
because we're in,
right now.

MS.
Maryann.

MR.

MS.
letter of intent
on March 29th, 13

And,

Commission on imp

I
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think that we weren't planning on
t force ABR to maintain their board
think we're in a spot where we
binstorm about where we are within

what's the flexibility that are
since

urrent regulatory framework,

ild not approve any changes to the

experience requirements. So you'll
ARRETT: Got it.
ALENTIN-RODRIGUEZ: -- vyes. You'll

tee .
rou'll get more from us, but at this

ready to respond to that question

in the information gathering stages

AYOADE : Yes, Celimar, this is

ARRETT: Thank you.

\YOADE: We did receive the formal
from ABR, as Celimar had mentioned,
st week.

ns she said, the tasking from the

lementation guidance, was before we
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got news of this.
Curre
board

are the

alternate pathway|,

exists for physig

license.

And s
have for what yol
can be, that cq
something that e:
not recognized A
certificate and
maintenance of ce
proposed.

But ¢
for, we don't havs
you proposed.

MR. B

MS.
think then Dr. Me

MEMBE
I would just 1lik
considerations ax

boards that will

authorized user,
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mtly, the only pathways that we have

certification pathway, and the

And, then there's the pathway that

N

ians that are already listed on a

o those are the pathways that we

] proposed. That's something that

qfuld be considered Dbut it's not

dists for a specialty board that's

b come 1in with that, with their

hen have that in addition to the

rtificate. I think that's what you

uwrrently, our pathways don't allow

a pathway that speaks to that what

ARRETT: Thank you very much.
/ALENTIN-RODRIGUEZ: Melissa, and I
tter?

R MARTIN: This is Melissa Martin.

(I\

to request that when all of the

=)

being done by the evaluation of
qualify people to practice as an

1 would like to support the request
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that came from ot

That

without the AU st

considered Dby
curriculum that

The g
to say at least £
a really shortage

There
people authorized
And, I think tha
the NRC staff is (
going to qualify]

certifications wi

RSO?
MS. V|
Dr. Metter?
CHATIR
I jug

still going to b

board certificat

authorized user?
MS.

fi

Maryann Ayoade,

ABNM,

&t

we still re

250

her people that have spoken up.

recognition of the ABR, with or

amp on it, be one of the pathways

evaluating Dbasically the ACGME

5 used.

ther thing that I really just want

rom my experience, this will create

of radiation safety officers.
s already a problem trying to get

|| to be radiation safety officers.

's just one of the considerations

Joing to need to look at is, what is

someone? Which curriculum, which

11 qualify someone to serve as an

ALENTIN-RODRIGUEZ: Thanks, Melissa.

METTER: Yes, thank you.

t have a question. Is the ABNM

D

0]

able to use, their deemed-status

i1on, be able to wuse that for

\YOADE: Hi, Dr. Metter, this 1is

rom NRC and yes, we still have the

h

cognize certificates from them for
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I believe it's d
oncology.
CHATIR

MS.

ey

The ABNM we re(
specialty area.

CHATIR
medicine.

MS. A
MS. V|

I don
Metter, from the
staff.

CHATIR
Oh, I think Dr. J

MEMBE
So, do we know wh

MS. V|

(Simu

MEMBE

<l

MS.
said in their 1s
resources, and i
resources for,

customer service.
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lagnostic radiology, and radiation

METTER: Thank you.

NYOADE: Celimar, this is Maryann.

o

ognize for the nuclear medicine

1 want to correct that. Sorry.

METTER: Yes, 1it's for nuclear

YOADE: I was thinking about ABR.

ALENTIN-RODRIGUEZ: Thanks, Maryann.

t see any other hands raised, Dr.

public or the ACMUI, or the NRC

METTER: Well, thank you very much.

dvar?

q

R JADVAR: Yes, very quick question.

v ABR is doing this?

ALENTIN-RODRIGUEZ: I think the

ltaneous speaking.)

R JADVAR: Any ideas?

VALENTIN-RODRIGUEZ:

what they
rter 1s that this takes a lot of

t takes away from their time and

o focus on the examination and

But Maryann, I don't know if they
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provided addition
MS. A
They said that thdg
role.
And,
are putting a lof
things, including

remote examinatid

resource thing on

CHATIR
guestion.

MS. V|

Let's
Blankenship, or B
and unmute.

MS. B

Bette Blankenship.

conversation that
ABR's determinati

Howev
the American Boar
be

to provid

certification, bd
let the group kno

MS. L

252
11 details to you?

q

YOADE: No, that's pretty much it.

y looked at their mission, and their

lso as Celimar mentioned, that they

A\

1 of time and resources into other
the way they do their examinations,
ns. And so it sounds like it's a

their end.

METTER: I think there's another
ALENTIN-RODRIGUEZ: Yes, there is.
see if I can get to it. So, Bette

etty Blankenship. You can go ahead

ILANKENSHIP: Hi, thank you. This is

I Jjust wanted to add to the

I think we're all shocked with the

er, for radiation safety officers,

@ of Medical Physics, will continue

iing radiation safety officer
ard certification. Just wanted to
w that.

OPAS: Thank you.
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MS. V|
think one thing t
and we should prd
got today from vyq
that.

So, I appreciate

CHATIR

Thank|
others that part
discussion, which

So, d
Open Forum. So,

of interest that
the next meetings
Yes,
MEMBE
probably going td
me. I believe it'
quite antiquated
nuclides we're us

even has some typ

Is th

be someone to refr

for that to be ujg

we went through
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ALENTIN-RODRIGUEZ: Thank you. And I

lhat is very clear to the NRC staff,

bably provide the feedback that we

u all, to ABR. So, we plan to do

the thorough feedback.

METTER: Thank you.
you for your presentation and for

icipated. And this really last

is very important.

ur next item on our agenda is the

we have any comments or some topics

he ACMUI would like to bring up for

Nr. Green?

B GREEN: Yes, Dr. DMetter. I'm

N

butcher this, so please bear with

the Appendix to Part 30, which was

and didn't have all the modern

ing today in medical practice. And,

ds in it.

e¢re a timeframe, and this may just

2

esh my memory. Is there a timeline

dated with, you know, for example,

this whole process with Germanium
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Financial Insu
decommissioning £

Becau

that list pegged
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rance warranty bonds, and
unding plans, and all that.
se these were not on the list. Is

to be revised?

CHATIR|| METTER: Can someone at NRC help
with this?

MS. VBALENTIN-RODRIGUEZ: I believe we have
a current efforyy for rulemaking plan to wupdate
Schedule B, in Pafrt 30. Is that what you might be
referring to? If||lnot, Mr. Green, I can take it back
and get back to ypu.

MEMBER GREEN: Yes, I Dbelieve it 1is
Appendix B to Parff 30.

MS. VALENTIN-RODRIGUEZ: So, yes, so
Schedule B, which is 10 CFR 30.71], we do have an

effort right now J
a rulemaking pld
recommendations o

MEMBE

hear that.

<l

MS.
back to you on th
issue that to th
but

supporting,

another group.

with the staff, and we're working on

n to provide the Commission with

m that.
R GREEN: Great, thank you. Glad to
VALENTIN-RODRIGUEZ: So, I can get

D

timing of that, when we expect to

Commission. The medical team 1is

it's the effort is being led by
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MEMBE
ACMUI for comment
MS. V|
take that back.
MEMBE
CHATIR
Any
suggest for futuy
shall we proceed
Mr. Lowman to pr
proposed dates fo
MR. L
So, vV
like to hold th
Commission briefi
dates. One in S
in December.
We'll
and after the mg
office of the s«
they will be abls
dates for the fal
So, f
19th and 20th. I

that can definite
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R GREEN: Will that be routed to

N

Fa)
L3

ALENTIN-RODRIGUEZ: We can certainly

R GREEN: Thank you.
METTER: Thank you.
bther topics or other things to
re discussion? Okay, seeing none,

to the administrative closing with

@sent a meetings summary, and the

r the fall 2022 meeting?

OWMAN: Thank you, Dr. Metter.

ts, for the fall meeting, we always

It in conjunction with the ACMUI

ng. This year we're looking at three

D

ptember, one in November, and one

-

pick two dates for the fall meeting

D

eting, will provide staff in the

rretary with dates and hopefully,
to align with one of our proposed
1 meeting.

br September in yellow we have the
sent that out via Doodle poll.

So,

1y be one of our dates.
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So we

November and Decs

federal holidays,
And,

preference is to

person, to have i
And,

due to all the me

MEMBE

28th, this is a
because November

days on the plane

MR. L

MEMBE

CHATIR

Go ah

MEMBE

CHATIR

going to say. 28

MEMBE

MR. L
December?

MEMBE
So, I guess we (¢

Washington.

256
need to focus on these two dates in
mber.

And, in red are holidays or

or religious holidays.

I know that the

we all, you know,

have the, since this will be in
t on a Monday and a Tuesday.

the month of October was out just
etings and holidays.
R MATLMAN: I would say that November
problem for us on the West Coast

27th is one of the largest travel

OWMAN: Right.
R JADVAR: And, also it's --

METTER: It's RSNA week, isn't it?
ead .
R JADVAR: 28, 29 1is also RSNA.
METTER: That's exactly what I was

th and 29th is RSNA week.

R JADVAR: Yes.

QOWMAN: How about the 5th and é6th of

R

JADVAR: That's right after RSNA.

an come from Chicago, directly to
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MEMBE
November. But ys
and December is p
MEMBE

CHAIR

and 6th, who will

Melis

MEMBE

CHATR

(Simu

MEMBE
flagged it with R
No, the 5th and 6
several of us
Washington.

CHATR
up?

MEMBE
down.

CHATR

So, 1

who cannot make D
have it, there ar
MR. I

hopefully the Co

dy
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I¥ MATLMAN: Clearly Dbetter than

N

-

P

I think September we all liked,

dssible.

R JADVAR: Yes, I agree.

METTER: Yes. But for December 5th

not be able to make it?

sa, 1s that you?
R MARTIN: No, I'm fine.

METTER: Oh, okay, you had --
ltaneous speaking.)
R MARTIN: That's after RSNA. I just
$NA week was the 28th and 29th.
th would work. There's going to be
literally going from Chicago to

METTER: Dr. Jadvar, your hand is
kK JADVAR: Sorry, I will bring it

METTER: Okay.

looks 1like we don't have anybody

ecember 5th and 6th. We might just

D

e two dates there.

DWMAN: Okay, well, that's good and

mission will be available on the
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September dates,

best.
MEMBE
season down in F1
PARTI
away .
MEMBE
CHATR
then. For Septen
20th, and for Dec
PARTI
MR. L
MR. E

is the preferred
PARTI
CHATR
MR.
because December
winter weather he
MEMBE
makes the fall me
PARTI
technically.
CHATR

we have these dg
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fe

]

o everything will work out for the

kK OUHIB: September is the hurricane

orida. It's how they get away.

CIPANT: Or maybe it's good to get

R OUHIB: That's true, too.
METTER: Okay, Jjust to summarize
ber, it will be September 19th and

ember, December 5th and 6th.

CIPANT: Correct.

(OWMAN: Correct.

INBERG: And, September 19th and 20th

date?

CIPANT: Correct.

METTER: Yes.

INBERG: And, the reason I ask is

you know, we can start having

re in early December.

R GREEN: December dates kind of
eting a misnomer.
CIPANT: Not until the 21st

METTER: Right. So, it looks like

tes, and any other administrative
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concern, Mr. Lowm
MR.
mention as a remi
in writing will b
And,
CHATIR
has her hand up-?
MEMBE

CHAIR

there any other i

MR. E
And, I was just t}
action items, tha
I kn

feedback to the

review. We'll be
activities. So,
But

staff, did you caf

items?

<l

MS.

think the ones

in some manner.

MR.

=]

there was anythin

b

we

259
A ?

ILOWMAN: Other than I'd 1like to

mder, that any comments we received

h

e appended to the transcript.

that's all I have, Dr. Metter.

METTER: Okay, I see Melissa Martin

R MARTIN: Oh, that's a mistake.
METTER: Okay. All right, so is
ssues to bring up, Mr. Einberg?

INBERG: I don't believe so.

inking are there any open items, or

t we took away?
ow that we talked about giving
ACMUI, on our board certification

doing that as a part of our normal
don't think we need to track that.

Jon, or anybody else on the NRC

ch any other open items, or actions

VALENTIN-RODRIGUEZ: No, Chris. I

discussed, we're already tracking

INBERG: Okay, so I don't believe

y else then, Dr. Metter.
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CHATR

Mr. Einberg.
So, i
spring meeting of

the NRC staff, t

presenters, and t
An 17
issues that cameg

therapies. And t
events regarding
Also,
Council on Radio
for their input o
Assurance Program
And t
Medig

structure.

the latter prese

medical team upda
And 1
the contribution

Dilsizian. He wil
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METTER: Well, thank you very much,

i looks like this concludes the 2022

the ACMUI. I would like to thank

he ACMUI members, and all meeting

he public for their participation.

nportant discussion of regulatory

up today, particularly our Y-90

H

e information on minimizing medical

Y-90 therapies.

I'd also like to thank today the

muclides and Radiopharmaceuticals,

m the NIST Radioisotope Measurement

lhe NRC staff on the ACMUI reporting

5]l and non-medical related events,

nted by Mr. Sheetz. And, then a

e.

astly, my sincere appreciation for

] and service for Dr. Vasken

Ul

1 dearly be missed.

ntil next time, hopefully we look

pefully we'll meet in the fall in

»

Does that 1look pretty good, Mr.
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MR.
fingers crossed.
CHATR

celebration there

MR. E
CHATIR

for anyone?
MR. H
NRC again, I'd 1i
presenters, excel
There
on a myriad of to
as well, as far a
cou
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TNBERG: It does. Let's keep our

METTER: We should have a 1little

INBERG: Yes.

METTER: Anyway, any final comments

[NBERG: So, vyes, on behalf of the

ke to thank the ACMUI members, the

lent presentations, the NRC staff.

was an excellent discussion today

pics, and a lot for us to take back

5 the NRC staff, a lot to consider.

]
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Excelllent feedback on the ABR
certification disj¢ussions. And, so we have our work
cut out for us as||well.

But omce again, thank you everybody.

CHATIR|| METTER: Okay, everybody and last

thing, happy Eastg

A1

r.
(Whereypon, the above-entitled matter went off the record at

4:48 p.m.)
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