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PROCEEDI NGS

DR LEWS: Good norning. W had a full day
yesterday and managed to keep to our schedule. So we set a
standard for ourselves and we are going to try to keep that
standard t oday.

Again, we have a very full schedule and less tine
todoit in, actually. So we are going to nove right al ong.
But there is still sonme tine built into the schedule for
peopl e to ask questions. Everyone was rather shy yesterday,
so | will encourage you to offer questions.

M. WIzsck, who has been hel pi ng organi ze the
conference, is standing over here. He is going to pass out
cards so if you are a little intimdated to stand up and ask
a question, you can wite it down and soneone will read it
anonynously for you so that it can be addressed by the
speakers.

We have no |lunch break today. W are going to go
right through and have a long norning in order to fit al
the tal ks in.

Yest erday, we heard a | ot about systenms and how
peopl e can address their systens. Today, we are going to

tal k about sonme of the technology that m ght be applied to
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i nprove those systens and to fool proof, if you would, sone
of the transfusion steps in both collection testing and
t ransf usi on.

W are fortunate to have Kay G egory fromthe AABB
as our noderator. She has offered to take the job of task
master in keeping everyone on tinme. For those of you who
don't know Kay, she is the Director of Regulatory for the
Anerican Associ ation of Bl ood Banks.

Good nor ni ng.

M5. GREGORY: Thank you, Richard.

As Richard said, we do have a really full schedul e
so we Will just go full steam ahead. Qur first speaker is
Pat Distler. Pat is the Vice President of Operations at the
Bl ood Bank of San Bernardino and Riverside Counties. Pat is
going to speak this norning about inplenentation of |SBT
128.

Pat is a very know edgeabl e person on this
subj ect. She has been involved with it alnost fromthe very
begi nni ng and has been a nenber of the North American group
that has put the specifics of how the bar code works
t oget her.

So, Pat,
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Technol ogy- Bar Codi ng
| npl enent ati on of | SBT 128

M5. DI STLER:. Thank you, Kay.

[Slide.]

| SBT 128 is something | amreally enthusiastic
about, as you can probably tell as | go through this.

It is an internationally accepted standard for
bl ood | abeling. It has been accepted by the AABB and the
FDA. It utilizes Code 128 bar code synbology. This is a
bar code synbol ogy that is used by many industries.

Certain data identifiers were set aside for blood
banki ng, so that with those data identifiers, you can tel
that this is indeed a blood product and they cannot be used
by anot her industry. However, | will nention that |SBT 128
is actually synbol ogy i ndependent, which neans if we nobve
|ater into 2D bar codes, or into radio tags, the codes that
have been devel oped can still be used.

It al so replaces the current Codabar technol ogy.

[Slide.]

This is what the | abels |ook like. The one on the
left is a Codabar | abel that you are pretty famliar wth,

The one on the right is an I SBT 128 | abel. They don't | ook
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alot different. The one on the right probably |ooks a
little bit cleaner, there is alittle less information on
it.

One of the design features of the one on the right
is that it is a 4 by 4 inch label, and it can be printed
either as a 4 by 4 or it can be printed 2 by 2 in either
direction, so that you can go crossways or up and down.

One of the other differences you will see is where
the out date is. It used to be on the upper right. It is
now in the mddle right, and that is because out date is
related to the product code, not to the ABO and this could
prevent one of the errors we are famliar with where perhaps
we have irradiated a red cell product and not changed the
out date.

You can set up your equipnent, so that every tine
it prints out a new product code, it also prints out a new
out date by doing the 2 by 2 across the bottom and pi cking
up both, and by setting up your processes that way, you have
got process control and you can ensure that that out date
will always match the product code.

[Slide.]
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One of the big differences in I SBT 128 is the unit
nunber, the unit identification nunmber. It is nuch |onger,
and it is nmuch longer for a reason. Enbedded in the unit
nunber is the blood center that drew it anywhere in the
wor | d.

The first digit, the first character is a letter,
inthis case a W Wand K are for the United States. Al
of the Ws will be for the U S., about half the Ks wll be,
a nunber set with the K's.

The next four digit is the center ID, so that
wor | dwi de, that center can be recognized as havi ng drawn
that unit of blood. The database for which nunbers go with
whi ch centers is kept by | CCBBA and becones your possession
of you get a copy of it when you register.

Next, comes the year, which is represented 00
here, and this year would be 02. Then, a six-digit serial
nunber, which is what we are famliar with; a flag
character, which is at a right angle. Flag characters are
for various process control reasons. Like this is the
pl atel et bag, this is the primary bag, or this is the EDTA

tube, this is the red top tube.
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Finally, there is a manual keyboard entry check
digit, which I will be talking about a little later, and
that's inside the box.

[Slide.]

There were a variety of problens with Codabar.
There is lack of ongoing support, so it is not really
growing as the industry has grown. There are data security
i ssues, traceability issues. There is limtations in the
nunber of bar codes that can be assigned. There is an
inability to encode data for autol ogous collections, and it
has very weak process control capabilities when conpare to
| SBT 128.

[Slide.]

Because of these reasons, the | SBT, the
I nternational Society of Blood Transfusion, asked its
Wor ki ng Party on Automation and Data Processing to look into
sonet hi ng new.

This comm ttee consisted of people from Europe,
North Anerica, Australia, and Hong Kong, and together they
sel ected Code 128 for blood | abeling because of many of its
data security features.

[Slide.]
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The first thing to address was its ongoi ng support
because any synbol ogy, any codes that we used woul d have to
be able to grow as new products cane out and new processes
wer e added.

The International Council for Conmonality in Blood
Bank Automation (1 CCBBA) was created. This organization is
based in the United States, but serves worldw de. It
collects fees fromthe users and it uses these fees to
mai ntai n t he dat abases, to support advisory groups who
respond to changes in the industry, and it serves as a
resource for blood and tissue organi zations.

[ Slide.]

Anot her of the problens with Codabar was data
security. Substitution errors could occur, and there is no
check digit for keyboard entry.

[ Slide.]

By "substitution errors,” | nmean that on the tube
it my read GS12345, where the equi pnent, the scanner reads
GS12445, and sonetinmes this is even reproduci bl e.

[ Slide.]

We are about an average size blood center. W

drew a little under 100,000 units last year. | calculated
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to get one unit of red cells out of our blood bank, we scan
a unit nunmber 25 tinmes through testing and processing
rel ease of the unit. That neans 2 1/2 mllion scans a year
if all goes well.

How often do errors occur? | don't |abel a lot,

but after 9/11, like many of us, | got to do things |I hadn't

done in years. | |abeled about 1,500 units of blood over a
week's tinme. | saw twi ce where | scanned the unit nunber,
| ooked at nmy conputer screen, it was not a match. It gave

me the wong ABO type. Part of our SOP has our users
| ooki ng up, but that is a manual process, and it has errors.

We al so have built-in redundancies. That unit is
actually scanned three tines after the final |abel is
applied to avoid this type of error, but other prograns
aren't quite as robust, such as fractionation, and we have
had to build in manual check steps, workarounds, to verify
that we haven't scanned and gotten the wong unit nunber on
our docunentation. So that is a problemw th Codabar.

[ Slide.]

| SBT 128 avoids this. Each character, each nunber
in that code has three separate self-checking features, and

i f sonething doesn't add up, an error nessage occurs.
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Li kewi se, there is a built-in check character for the entire
nmessage, so the entire unit nunber has to read correctly or
an error message occurs, and that is really what we want.

We know it is not going to scan perfectly every
time. Maybe the label is alittle bent or sneared, maybe
the scanner is not set perfectly, but what we want to happen
is an error nessage, not the wong nunber being read.

[ Slide.]

There is also a check digit for manual keyboard
entry. Now, we would much prefer that everyone scanned our
| abel s using a scanner, but sonetinmes that is not possible,
there has to be a keyboard entry.

| SBT 128 offers a check digit, which is the one in
the box at the end, and if all the nunmbers have been entered
correctly, if there has been no transposition through an
algorithm it will add up to the final character, and when
you enter in the Sin this case, you will get an error
nmessage if there has been any error in data entry.

Now, right now this exists for the unit nunber,
but in the next specification that is comng out, this is
going to be optional for just about all the data fields.

[Slide.]
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There are also traceability issues with Codabar,
and these are related to the fact that unit identification
nunbers are not uni que.

[ Slide.]

Both we and the San Di ego Bl ood Bank have a unit
nunber E12346. W are nei ghbors, there are hospitals that
are on our borders that receive blood fromboth of us.

Li kewi se, a single |lab does testing for both of us, and we
both send our plasna to the sanme fractionator.

[ Slide.]

There are obviously workarounds and what we are
all famliar with on a blood label is a unit nunber in the
mddle, refers to the center that drewit, and if we want to
renunber in order to avoid duplication, we can, and we have
to put the name of our blood center on that extra | abel.

We had a short nane that would work pretty well,
but we have got this really long name that there is no way
that we can get it onto a blood bag label in that little
corner, so we have to abbreviate.

Now, all of the laboratories that we send our
blood to, | amsure are quite famliar with our unit nunber,

and they pick up on the way on the left very easily that
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that is the local identification nunber, however, | can't be
sure that nurses on the floor in the ER and the OR are
al ways witing the right unit nunber down in their records.

[ Slide.]

Li kewi se, we have had to do a workaround for our
| aboratory speci nens going in, because we, in San D ego,
send to the sane | aboratory and because we have duplicate
nunbers, we have to add what we call a region code. The 052
goes in front of the nunber on the tubes that are going out.

Then, they test actually under a different nunber
t han our records show. Wen those test records cone back,
we have a conputer programthat strips the 052 away, so that
it can go in and be given to the right unit nunber.

The problemwi th this, or course, is we can't
al ways get it right. Even though we have that cute little
test tube icon, so that the collection staff can tell this
is a sticker that goes onto the tube, the others go onto the
bag, we get a certain nunber of errors where they pick the
wrong sticker and put the unit nunber sticker on the bag or
the bag on the unit, and we end up losing it if it's going
onto the tube because the |aboratory cannot test a specinen

that is not properly labeled, and if it's on the bag, we
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still lose it because we don't have a policy of rel abeling
our bags.

[ Slide.]

Anot her problemis that in the 21 years, 22 years
now t hat Codabar has been around, centers nay use a nunber
nore than once, and this can create problens for the
hospitals if they have systens that don't allow for
dupl i cati on.

Furt her, some of us are about to run out of
nunbers. W have conputer systens where we have brought
over | egacy data fromold systens, we have already used that
nunber, we are not allowed to use it again, and we are
sinply going to be running out of nunbers.

So | SBT 128 addresses this. As | had nentioned
before, the first four digits, the letter and the first four
digits indicate which center drewit, so that nmeans San
D ego and we cannot have the sane nunbers. The next two,
the 00 in small print is the year.

[ Slide.]

Therefore, we have a uni que nunber worl dw de every
100 years. It elimnates the need to re-nunber units, it

supports centralized testing, which is becom ng nore and

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



nore a conmon thing, and it al so supports international
exchange of bl ood.

This is especially inportant in tinmes of war. A
ot of this canme about because of the Gulf Storm War as the
mlitary received blood fromall over Europe and the United
St at es, Canada, and Australia, and had duplicate nunbers.

[Slide.]

Anot her problemw th Codabar is its limtation in
product code assignnments. It began |life as a structured
code and each of the five digits, each place had a speci al
meani ng. Well, that could not support all the products.
When this was devel oped in the seventies, we never believed
that we woul d be | eukocyte reducing, irradiating,
rejuvenating, freezing, deglissing, and aliquoting a unit of
bl ood, and it is sinply not set up to do everything that we
do today.

Sonme of the problens is it doesn't generally
di stingui sh between open and cl osed systens, so that if you
have a red cell that has been created in an open system and
has a 24-hour out date, it has the sanme bar code as

sonmet hing that has a 42-day out date.
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It doesn't encode for volune, which is an issue
with red cells when you have 500 ml collection and 450 ni
collection, and it al so aphoreses even nore so where a 600
m bag of plasma has the sane unit nunber or sane product
code as a 200 ml bag of plasm.

[Slide.]

It also doesn't encode for an anticoagul ant, so as
one exanpl e here, we have a CPDA and a CPD plasna both with
t he sane product codes.

[Slide.]

One of the problems with the [imtation will be as
we nove on into progenitor cell products, Codabar nay sinply
not be able to be versatile enough to have product codes for
everything, where ISBT will have no problemw th that.

[Slide.]

Anot her problemis the inability to encode
aut ol ogous data. W are all pretty famliar with the way
Codabar | abels appear. On the left is a |label that we are
supposed to fill out for autol ogous units, handwitten for
the nane, the ABO the hospital. |1 amsure all of us have

seen ni stakes nade in our centers and m sspelling a nane.
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When Codabar was devel oped, we m ght have seen two
or three autol ogous units a year. Now, they represent 5
percent of our collections. Additionally, if we need to add
a biohazard | abel because the unit is positive for surface
antigen, and we are sending it out, that is a sticker that
has no bar code, so we can't verify that it has actually
been added.

Again, in the seventies, we never dreaned we woul d
be sending out units that were positive for hepatitis.

[ Slide.]

This is what the I SBT 128 |abel will |ook Iike.
The ABO i s conputer generated. The biohazard, if it bel ongs
there, will be generated by the conputer, and the recipient
information can also be printed by a conputer.

[ Slide.]

Now, obviously, in all of these things, the
application software has to support it. [|SBT has
standardized it, it has nmade it available, but the software
vendors will have to incorporate sone of the process control
issues into their software.

[Slide.]
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O her control features are the encoding of the
expiration tinme, concatenation, and encodi ng of speci al
testing.

[Slide.]

Right now if you | ook at a Codabar | abel and you
woul d see the eye readable, you may think that the tine is
there as in this exanple.

[Slide.]

However, if you read it on your conputer, you wll
find out the tine was not encoded, only the expiration date.

That is partly a real estate issue. In order to
get all that information including the out date tinme onto a
| abel, the | abel would probably wap all the way around the
bag and Codabar, and we can't do that because we have to be
able to see if those red cells | ook henolyzed or there are
bubbles in them

[Slide.]

What | SBT 128 offers is double density. On the
left, the Subset Cis a high density, a double density code
versus Subset B. | SBT 128 has both, so if it gets to a
poi nt where there is not enough space for the information

you want to encode, it switches to the double density, and
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you can get twice as much information into the sanme space.
That is what allows | SBT 128 to include an expiration tine,
as well as an expiration date.

[ Slide.]

Concatenation is also available. This is the
j oining together of data fromtwo bar code synbols and
interpreting themas a single nessage, so that on the | abel,
the unit nunber and the ABO are scanned, if your software
allows, as a single bit of information, |ikew se, the out
date and the product code.

Again, if you haven't chosen to print out a new
expiration date every tinme you do a new product code, if you
set up your conputers to require that both be scanned
together, it could elimnate any errors.

[ Slide.]

The | abel s which can be concatenated are the
donation I D nunber, the unit nunber, and the donor ID; the
donation ID and the confidential unit exclusion on the donor
hi story card; the donation ID nunber and the ABGQ and the
product code and the expiration date.

[Slide.]
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Anot her feature that is going to be very nice and
is just finishing with its devel opment is sone of the
special testing information, CW, red cell phenotype, and
HLA can be bar coded.

[Slide.]

What we are used to seeing, nmany of us, is the
CW, which is just a sticker on the unit of bl ood.

[Slide.]

Wth I SBT 128, it is bar coded and it prints out
if that information is in the conputer.

[Slide.]

For antigen screening, again, a handwitten
sticker that goes on.

[Slide.]

HLA, we happen to use the tie tag, and | am sure
ot hers are doing sonething simlar. Once again,
handwitten, no way for the conputer to verify that the
correct information is on the | abel.

[Slide.]

Wth I SBT 128, it is encoded.

[Slide.]
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This is a genomc HLA type, which is why it is so
long. It goes in the |ower righthand corner. Again, it is
being printed out by the conputer with the proper software,
so that there can be no error.

[ Slide.]

There are a | ot of reasons--and | have gone
t hrough just a few of them-why | SBT 128 seens to be the
better system It provides better data security, better
traceability, better product identification, it allows for
aut ol ogous or directed unit identification. It has many
process control features.

[ Slide.]

"Because the European Blood Alliance and the
Eur opean Pl asna Fractionation Associ ation consider the use
of the international |1SBT 128 standard a definitive
i mprovenent in the quality of the operations of bl ood
transfusi on services and plasma fractionation organi zati ons.
It is recomrended that all blood transfusion services and
pl asma fractionation organi zations register with | CCBBA and
start planning to inplenent |SBT 128 in their operations.”

This statenent canme out in June of 2000.

[Slide.]
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There are a | ot of European countries that either
partially or fully inplement it, and by "partially," it
means sonetinmes that sonme facilities in that country have
done it and others have not, or it means they have done it
in steps, such that they use the |ISBT 128 unit nunbers first
and added product codes | ater.

[ Slide.]

We have been using Codabar at |east since 1980,
and | don't want to put it down. It has been wonderful.
From what was there before it, it was a trenmendous
i mprovenent, but it's 2002, and life has gotten a | ot nore
conpl i cat ed.

W really need to be able to encode nore
information on that unit of blood in order to ensure
accuracy.

[ Slide.]

In conclusion, | think ISBT 128 is an extrenely
powerful tool that can help us with process control and hel p
elimnate errors. It is just a matter of choosing to use
it.

Thank you.
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M5. GREGORY: The next speaker is Elizabeth
Call aghan. She is fromthe Ofice of Blood Research and
Review at CBER, and she is going to tell us alittle bit
about a view of ILET 128, what m ght be happening in the way
of gui dance and/or regul ati ons.

Bet sy.

FDA | SBT Gui dance/ Regul ati on

M5. CALLAGHAN:. Good norning, everybody. | would
like to thank Richard for inviting me to present at this
very interesting and informative workshop. | think a | ot of
very inportant information is being shared, and I think we
will gain a |lot of insight.

[Slide.]

What | would like to present today is FDA' s
position on | SBT and bar coding. FDA published a |abeling
rule in Cctober of 1980, which included a provision for
requiring the use of bar codes.

The proposed rule required the container |abel for
bl ood and bl ood conponents, the transfusion, to contain
encoded information in the form of machi ne-readabl e synbol s,
approved for use by the Director and the Bureau of

Bi ol ogi cs.
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The bar code synbol ogy that was approved by the
Bur eau was ABC Codabar which was chosen because it net rigid
standards of readability and had a | ow error potential.

[Slide.]

The required bar code information that was
considered critical in the proposed rule included the proper
name of the product, the type of anticoagul ant for whole
bl ood and red bl ood cell products only, the collection
center identifier, the unit nunber, and the ABO and Rh group
of the donor.

[Slide.]

We received 11 conmments to the docket regarding
the bar coding requirenment in the proposed rule. The
majority of the comments indicated that the additional
expense of encoded | abels could not be justified by any
potential benefits especially for establishnments that were
not conputerized. Sound famliar?

[Slide.]

I n August of 1985, FDA published a final |abeling
rul e and responded to the comments received by changi ng the
wor di ng the bar code provision from®"shall" to "may." This

change al |l owed conputerized establishnments to voluntarily
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adopt the use of the encoded | abeling information along with
t he eye-readabl e information while not requiring
establishments that were not conputerized to endure the
expense of installing a conputer system

However, included in the final regulation was he
use of the docunent entitled, "CGuideline for the Uniform
Label ing of Bl ood and Bl ood Conmponents.™ This guideline
i ncor porated container |abels with bar code synbol ogy.

In addition, |abel manufacturers nmade obtaining
bar - coded | abel s very easy, so essentially, all the units in
the United States soon included ABC Codabar synbols. Over
the years, as Pat just explained, blood banking has evol ved
into a conplex entity with international ramfications.

As you have heard, ABC Codabar, although
successful, can no |onger keep up with the increased demand
of our conplex international blood banking conmunity.

[Slide.]

A uni form system of | abeling was designed to
overconme the shortfalls of ABC Codabar, and it was devel oped
by the International Council for Commonality and Bl ood

Banki ng Aut omati on.
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A draft revision of the standard was submtted to
FDA for review and acceptance. On Novenber 21st of 1998,
FDA nmade a copy of the draft standard available on its web
site for public comment, and in a Federal Register notice of
Novenber 23rd, 1998, FDA published a Notice of Availability
of the draft standard.

[Slide.]

O the 16 conments we received, 11 of them
strongly supported the inplenentation of |SBT. After
reviewi ng the coments, FDA published in June of 2000, A
Gui dance to industry entitled, "Recognition and Use of a
Standard for the Uniform Labeling of Blood and Bl ood
Conponents. "

Thi s Gui dance stated that FDA recogni zed the | SBT
Standard Version 1.2.0 as acceptabl e except where
i nconsistent with the regulations for |abeling blood and
bl ood conmponents in the United States.

[Slide.]

At the publication of the guidance docunment, we
had identified two regulations in 21 CFR 606.121 that were
inconsistent with the | SBT standards. There was a third

m nor inconsistency which I will go into in a few mnutes.
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[Slide.]

The two regul ations identified in the guidance
docunment were: 21 CFR 606.121(d)(2), which requires that
specific information on the container |abel be printed in
solid red; and 21 CFR 606.121(e)(1)(ii), which requires the
name of the anticoagulant to i medi ately precede and be in
no | ess prom nence than the proper nane.

[Slide.]

Due to these inconsistencies with the regul ations
and the CFR, manufacturers who plan to inplenent the |SBT
| abel i ng standard have to request an approval under 21 CFR
641.20 from FDA for an exception or alternative to the
| abel i ng regul ati ons.

[Slide.]

On January 10, 2001, FDA published a final rule
entitled, "Revisions to the Requirenents Applicable to
Bl ood, Bl ood Conponents and Source Plasma,” confirmation in
part in the technical anendnent.

| do want everybody to understand that we spend
nights dreamng up these titles, just so you know.

This rule changed the requirenents in 21 CFR

606. 121(d) (2) by adding the words in solid black to the
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statenent. This change all owed for adherence to | SBT
standard w thout the need of a 640.120 vari ance approval and
made it easy to use the on-denmand printers, which usually
only print |abels in black.

This final rule also changed 21 CFR
606. 121(e) (1) (ii) by renmoving the reference to the nanes of
specific anticoagulants. This change woul d al |l ow nore
flexibility to the acceptance of new anti coagul ants or any
name changes to existing anticoagulants, but it did not
address the placenent of the anticoagul ant nane as a
nodi fier consistent with | SBT standards.

The rule continues to require the name of the
anti coagul ant should i medi ately precede the proper nane of
the product, so a variance to use |ISBT nust still be
request ed.

[Slide.]

The third m nor inconsistency with FDA regul ati ons
as they are presently published in the CFRis the use of the
phrase "Rx only" on the container |abel consistent with | SBT
standards. 21 CFR 606.121(c)(8)(i) requires that the

statenent, "Caution, federal |aw prohibits dispensing
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wi thout a prescription” be on the |abel of transfusible
products.

As the standard practice in the medical community
and to be consistent with the FDA Mdernization Act of 1997,
the phrases "Rx only" and "Caution, federal |aw prohibits
di spensing without a prescription” are considered
equi valent. So the use of either statenment on contai ner
| abel s have been approved by the D vision of Bl ood
Appl i cati ons.

[Slide.]

So, where do we go fromhere? As part of the
Bl ood Action Plan, we are presently working on a new
proposed regulation that will revise the |abeling
requirenents in the CFR

Sonme of the changes will allow for the use of |SBT
standards wi thout having to request approval for a variance
under 640.120. The three changes we are currently planning
on putting in the proposed rule that specifically address
| SBT are: 606.121(e)(i)(ii). W currently plan on
proposing to renove the phrase i mredi ately preceding and in
a |l ess prom nence then, so that the regulation will only

require that the nanme of the approved anti coagul ant be on
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the | abel, but will not specify the location or the size of
the font.

606. 121(c)(2). W currently plan on proposing to
anmend the regul ations by replacing the word "regi stration
nunber” with "unique facility identifier.” This change wll
al | ow manufacturers who subscribe to | SBT to use their |SBT
identification nunber on their container |abel while stil
al I owi ng manuf acturers who do not subscribe to I SBT to
continue to use their FDA registration nunber or, if
applicable, their Iicense nunber.

21 CFR 606.121(c)(8)(i). W currently plan to
change the phrase, "Caution, federal |aw prohibits
di spensing without a prescription” to read "Rx only."

[Slide.]

This proposed regulation is in the final stages of
preparation and shoul d be out of CBER soon--she says
hopefully. The rule, as it is being witten now, wll
continue to say that bar codes may be used, not nust be
used, however, CDER and CBER are working on a proposed
regulation that will require bar coded information to be
printed on the | abels of both drugs and bi ol ogics. That

proposal will include blood and bl ood conponents.
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Thank you.

M5. GREGORY: Since we are right on tinme, mybe a
little bit ahead, | think if there are any questions on this
particular topic right now, one of our speakers may need to
leave a little bit early, so we would like to give you an
opportunity to ask questions.

Ri chard.

DR LEWS: | want to ask Pat Distler if she had
any information on use of the | SBT |abels at the point of
patient contact. W heard a |ot of information yesterday
about how adm ni stration of the units was a source of error,
and how applicable is the I SBT 128 to that scenario?

M5. DI STLER Right now, | CCBBA and NATAG are
trying to work with NACCLS, that establishes the standards
on how specinens for patients are | abeled, so the two groups
are working together, and this is the intent, is that there
be patient identifiers and the two be |inked.

DR AuBUCHON: Ji m AuBuchon, Dart nout h.

A question for an appropriate person fromthe
agency, | don't knowif you would like to take it or not.
Since | SBT 128 has several recognized advant ages over

Codabar, and if the Agency is considering requiring bar
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coding of all blood conmponents anyway, would the Agency
consider requiring | SBT 128 as the best systemto deliver
what is intended by bar codi ng?

M5. CALLAGHAN:. Because the | SBT coding systemis
not FDA's, but belongs to a separate entity, our Ofice of
Chi ef Counsel has said we can accept it, but we can't
require it because if they nake changes that we don't agree
with, by requiring it, trying to change a reg where we don't
agree with sonmething anynore is, believe, very difficult.

So, we are allowed to accept it, but we are not
allowed to require it because it is not ours.

M5. GREGORY: | have a witten question here. 128
appears to be initially at |east a blood center issue. The
guestion is, when are ARC and the ABC bl ood centers going to
convert to this?

M5. DISTLER. That is the big question. Bl ood
centers are having to change their conputer systens in order
to make this happen. It is not enough to nerely read the
codes in order to take advantage of the process controls
that are created through it, there is a |lot of software

progranmm ng that has to be done.
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| think that is really what is holding it up, it
is getting all that done. Each of the ABC centers, | think
are each progressing at their own pace. The Red Cross w ||
have to speak because | cannot speak for them at where they
are in the process.

M5. GREGORY: Another question. How nuch will
conversion to | SBT 128 cost for a transfusion service?

M5. DISTLER. That, | really can't answer. A |ot
of the vendors are already doing this. It is already being
incorporated into the fees that we are paying annually for
mai nt enance of our systens.

Certainly, with ny blood center systemthat is the
case. Because this was an AABB st andards reconmendati on,
that fell under a category that it is put into the annual
fees. | know many of the transfusion service systens are
also in the process or have already witten the software, so
sone of that may have al ready been paid, but no, | don't
know what each conpany is going to be charging their
cust oners.

M5. GREGORY: | think nmaybe this one mght be for

Betsy. WIIl all drugs use |SBT 1287
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M5. CALLAGHAN. The joint proposed rule that CDER
and CBER are working on haven't nade a final decision as to
what synbol ogy they intend to use on the drug | abels. They
are not even quite sure what they are going to require,
whether it's just the NDC nunber or the expiration date, and
the I ot nunber or just the | ot nunber and the NDC nunber.

There is a |l ot of decisionmaki ng going on right
now, so | amnot sure what drugs is going to use, but we
will still accept |SBT 128 as the nmethod to use.

M5. GREGORY: Has anyone mapped Codabar -1 abel ed
bl ood products to those that will use | SBT synbol ogy? |If
so, is this work product one that can be shared with others,
and how can we get it?

M5. DISTLER. No. The problemis there is not a1
to 1 relationship between Codabar and |1 SBT 128. | n Codabar,
when you do an aliquot, it actually gets a different product
code. In ISBT 128, there is three additional digits after a
product code that allow for divisions.

I n Codabar, it doesn't distinguish between CPD and
CPDAl for platelets and plasma, in I SBT 128 it does, so

there is not a 1 to 1 conversion.
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M5. GREGORY: | think this is going to be the | ast
guestion. Transfusion services are trying to figure out
where we fit into this. Wat do we have to do to convert or
be able to use | SBT?

M5. DI STLER. Probably you need to be talking to
your software vendor. They have the answers for your
particul ar system

| would Iike to have one nore comment about the
cost issue that was raised before. W are spending an awf ul
| ot of noney right now on following up on errors on things
like a CW | abel that was applied to a unit that shouldn't
have been in that type of thing, so there is going to be
cost savings that are kind of soft and hard to cal cul ate,
but many of the errors that we saw yesterday in the
transfusi on service could be corrected by |ISBT 128, and
there is a lot of hours, |abor hours, going into those
errors.

M5. GREGORY: | would add just one nore thing, and
that is, that a couple of years ago, the AABB put together a
task force to work on an inplenentation plan for |SBT 128.

That inplenentation plan, | believe is still posted on the
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AABB web site, and it weighs out all the steps that you need
to consider in order to get ready to inplenent.

So you mght take a | ook at that web site, and you

can find sonme information there. |If you can't, if you
contact the AABB directly, we will see what we can do for
you.

| would |ike to thank both of our speakers. |
think they did a great job of telling us about |SBT 128.

Now, we are going to nove on and tal k about sone
technol ogy trends. You renenber yesterday we saw sone
exanpl es of how to design things, so that they would fai
when we wanted themto fail, et cetera, but they were
generic exanpl es.

| think this norning we are going to hear nore
about things that are nore directly applicable to
t ransfusi on servi ces.

Qur first speaker is Dr. JimStewart. He is the
Director of Core R&D at Abbott Diagnostics Division. He is
going to talk to us about process control and how t hey
desi gn the PRI SM syst em

Technol ogy Trends

Process Control by Design to Reduce Qpportunities
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for Errors-Abbott PRI SM System

DR. STEWART: Thank you. It is a pleasure to be
here this nmorning and have an opportunity to talk a little
bit about how advancenents in technol ogy can contribute to
the ability to reduce errors.

Over the past few days we have heard about a
nunber of different factors that are inportant to
contributing or managi ng error reduction, things |ike human
factors, system anal ysis, system engineering, failure nodes,
effect analysis, and the need for process controls and,
where possible, multiple redundant types of process controls
that can help be the failsafes for mnimzing or elimnating
types of errors.

[Slide.]

Today, | would like to share with you sonme of that
type of thought. Many of these factors and approaches were
utilized in the design and devel opnment of the PRI SM system
which is a device for infectious disease testing within the
transfusi on | aboratory.

[Slide.]

To just very quickly give you a sense of what the

basic el enents of this technology are, first of all, it
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represents a fully automated system Everything that is
required for processing infectious disease testing on a

bl ood sanple fromthe sanple pipetting to the process and
delivery of the reagents in the assay, to the reading of the
results and the determnation of validity is contained
within a single instrunent.

It is based on new technol ogy for the bl ood
screening market, that is, being mcroparticle based and
usi ng chem | um nescent detection.

VWhat | will highlight today is really some of the
design features around process control as they contribute to
reducing error, and contribute to a design which is tanper-
resi stant and enhances the ability of the |aboratory to
conply with good manufacturing practices.

[ Slide.]

This is a cutaway cross-sectional view of the
PRISMinstrunment. Just to give you a sense of how it
operates, there are six independent imunoassay channel s,
represented by the red bar here, which are where the actual
assay processing begins

Trays are |oaded into this end of the instrunent.

As they progress through, the operator puts racks of bar
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coded sanples that are automatically read as the racks are
entered into the instrunent, and the pipetting is done
directly into the trays.

This area right here is actually a bl anketed
heat er channel, and the trays nove down the channel in
di screte 40-second instrunents, so that el enents of
i ncubation time, incubation tenperature are very carefully
controlled by the instrunment wi thout the need for an
operator to be noving trays and using nultiple different
pi eces of equi pnent.

As different reagents are needed to be added, the
fluidics are built on-board to deliver those at the
appropriate steps. The reagents thenselves are stored on-
board the instrunent in refrigerated storage, which
elimnates the need for bringing reagents in and out every
day.

Utimately, in a chem | um nescent system you are
| ooking for optical light detection, and that is done here
wi th conputer control

[ Slide.]

Real |y focusing on how technology like this and

aut omati on can contribute to reducing errors, we really | ook
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at a nunber of different factors that we have been tal king
about here the last day or two, and that is, systemfactors,
what | evel of process control do you have, how much operator
intervention of interaction is required in the processing of
results, and in ternms of the assays, which we will not talk
about today, that being the overall sensitivity,
specificity, or reproducibility of the assays.

[ Slide.]

There are a nunber of ways in which technol ogy
like this can contribute to enhancing process control, first
of all, be elimnating a significant nunber of the manual
steps and instrunent hands-on types of steps that are
necessary today.

Secondly, by standardi zi ng the met hodol ogy.

Third, by incorporating into the process, electronic
nmonitoring and multiple redundant controls in an effort to
make sure the integrity of the testing process is

mai ntai ned, and in capturing that information both as an

el ectronic batch record of the test process itself, and
providing the | aboratory full docunentation of the results.

[Slide.]

M LLER REPORTI NG CO., I NC.
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



Let nme expand on this a bit. In ternms of the
elimnation of steps, PRI SM does represent a wal kanway
technology. As | nentioned, everything is automated from
the sanple pipetting to the reading of results.

In practice, what that has shown is at |east a
two-thirds reduction in the nunber of steps, both operator-
and instrunent-related steps that are needed to process
sanples in the | aboratory.

Being able to run up to six different assays
within the instrunent at one tine, all off a conmon
threshold, it elimnates sonme of the nmultiple different
types of pieces of equipnent and different procedures and
SOPs that are required today for processing the sane
i nfecti ous di sease assays.

[ Slide.]

St andar di zi ng t he met hodol ogy in effect then gets
rid of sone of those. You have assays today, as you well
know, that have different incubation tines, different
tenperatures, some that require shaking of the incubation,
some not, sone with pre-dilutions of sanples, others not,

and it can be a very confusing setup to nanage and having to
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manage that through both the training of the operators and
standard operating procedures within the | ab.

The advantage of this type of technology is it
takes a | ot of that manual deci si onmaki ng and oper at or
j udgnment out of the equation.

[Slide.]

In terns of electronic nonitoring of the testing
process, this becones inportant because if you don't have an
operator who is physically overseeing every single step, you
need to know that the instrunment itself has been designed to
be able to check and doubl e-check that steps are done
correctly.

The failure nodes effects anal ysis cones in here,
what could go wong in particular steps when you have an
i nstrunment doing this, and how do you build in sone of those
el ements. A handful are nentioned here including
mai nt ai ni ng positive sanple identification, being able to
verify that sanple di spensing has happened accurately,
nmoni toring reagent additions, and tracking the validity of
the run itself, and if errors are occurring, being able to
identify themand record them

[Slide.]
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There is a lot of information that gets sumari zed
as part of these test results, and this technology is able
to capture that information automatically in tracking assays
specifically, the operator, date, tine, and instrunment used,
| ot nunbers that are utilized and the expiration dates of
those | ot nunbers are automatically tracked, the control and
calibrator data associated with the run is captured on a
report automatically, along with the sanple ID and the
specific data and results.

Shoul d there be an error code that influences
whet her a particular test result or the entire run is
available, that is recorded. 1In addition, the instrunents
keeps an event | og that basically enables the [aboratory to
track every event, every operator set that is being done to
that instrument fromthe time an operator conmes in, in the
norning to set the instrunent up, to any mai ntenance they
may do is all recorded, and the ability of the |aboratory to
noni tor that.

[ Slide.]

| f you look at the overall testing process and
bei ng able to have adequate process control, this schematic

basically takes you through the different steps for doing
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the infectious disease testing - managi ng the sanpl e
identification, getting it pipetted accurately into the
reaction trays, nmanaging the reagents that you will utilize
in ternms of having the right reagents, making sure there are
a master-lotted set of reagents, and making sure they are in
date, making sure they get dispense at the appropriate tines
and in the appropriate volunes, handling the actual reaction
trays itself in terns of the incubation and the physical
novenment, as well as all of the data reduction paraneters
for reading the results and being able to determne validity
and automatically determ ne whether a sanple result can be
reported versus having to have any type of operator judgnment
or intervention into the process.

O course, this cycle is repeated thousands of
times on the multiple tests including if retesting is
necessary.

[ Slide.]

| won't go through this in its entirety, but what
this is neant to showis that for each of those steps that |
just highlighted, there are a nunber of highlightable
controls that have been built into this type of technol ogy

to ensure that the integrity of those steps is maintained,

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



for exanple, under Sanple Identification, we heard quite a
bit just now about bar code technol ogy and what a powerful
tool it is.

PRISMis conpatible with the | SBT 128 synbol ogy
and uses the checksumtype features that was reported to
verify the bar code both on its entry into the instrunment on
any internal comunications within the instrunent and agai n,
finally, when the sanple information is sent to the
| aboratory's host conputer system

In terns of pipetting, the sanple manager itself
has sensors that are built into it to ensure that it is
pi petting accurately fromthe right tubes and that on both
the aspiration of the sanple and the dispensing of the
sanple, pressure nonitors are used to verify that the vol une
is accurately being delivered. Should you have clots,
shoul d you have bubbles, this technol ogy has been
denonstrated to be able to detect those without having to
rely on an operator to sonehow catch that, that there was a
short di spense.

Reagent managenent itself, | will talk alittle

bit about again a slightly different use of bar coding

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



technol ogy to help the | aboratory nmanagi ng reagents on a
dai |l y basi s.

Reagent di spense and the nmultiple different ways,
frommonitoring the punps thensel ves to actual direct
di spense verification to ensure that reagents are dispensed
properly.

The key really with reaction tray transport, as |
showed you, is that in this technology, there really is no
hands-on operator need to nove trays fromone place to
another. Once the tray goes into the instrunment, the
operator does not touch it again until they enpty the waste
contai ner at the end of the run.

As a result, timng, tenperature do not need to be
manual | y checked, manually witten down. The instrunent is
capable within plus or minus 1 degree of know whet her the
tenperature is in, and should it go outside that range,
woul d shut the run down conpletely, and no sanple results
woul d be made avail abl e.

There are a nunber of data reduction checks as
you | ook at the photomultiplier accounting that enable
verification that the assays thensel ves have perfornmed as

expect ed.
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[ Slide.]

So there are a nunber of contrasts that one can
draw for these different steps between this type of
technol ogy and what is currently available, having built in
an automatic bar code reading versus manual. There are
sem - aut omat ed procedures for bar coding readi ng today, and
the verification of those bar codes at nultiple points in
t he process.

Al so, inportantly, once the sanple is in the
i nstrunment, not having access to inadvertently or purposely
change the order of tubes or sonmehow get them m xed up

Once the sanple is in and the bar code has been
read, the operator is restricted frombeing able to gain
access to the sanples or in any way inadvertently swtch
| D's and disrupt positive identification.

[ Slide.]

Al so, because of the standard test procedures
t hensel ves, there is no off-line pre-dilution of sanples or
things like that, that are required to introduce a nmanual
aspect to the sanple processing for the screening.

[Slide.]
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The fluidics thensel ves are automatically prined.
The instrunent |ooks for that. W don't have to rely on an
operator to nake sure that they are naking sure that fluidic
lines are primed and preventing any air bubbles from being
introduced, and I will talk a little bit about sone of the
automatic nonitoring of those steps to ensure that reagent
vol ume has been added.

[ Slide.]

This is an illustration of one of the patented
technologies that is in the device for directly verifying
that a sanple reagent has been added. What you have here is
basically a light beamthat is created froman LED to a
photo transistor tube, and you are | ooking for the reagent
stream as a particul ar reagent is being added and breaki ng
that beam of light, so that you can neasure both that the
reagent has been added and how nuch reagent has been added.

What the instrunent sees as part of this are a
series of profiles. This would be a nom nal dispense
profile, whereas, the streamis introduced, it bl ocks the
Iight path, and then resunes a normal condition.

But should you have, for exanple, a condition

where you have air bubbles introduced into the line for sone
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reason, and that path were to be disrupted in sonme way, the
instrument would detect that, an error code would be
flagged, and that particular sanple that was affected by

t hat reagent di spense would be invalidated, and no test
result would be reported, so there is no intervention needed
to deci de whether the result was a good one or not, the

i nstrument woul d handl e that.

[ Slide.]

Simlarly, as reagents are noved within the
reaction tray, this is where a sanple of mcroparticle
i ncubate, they ultimately end up on a filter disk here, and
there is also a mechanism a sensor for |ooking directly at
a light beamthat is bounced off of that matrix.

When this mxture is transferred to the reading
well, that light beamis disrupted until it has an
opportunity to flowinto the tray. That tinme of disruption
of that light beamis nmeasured to ensure that indeed the
transfer has occurred successfully.

[ Slide.]

These are sone illustrations again of what the
instrument records. This would be a nominal drain tinme as

you see the solution nmoving through a blotter. If you were

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



to have sone type of error where, for exanple, there was no
blotter, you had a highly viscous sanple, you would see the
I i ght beam never recover, and that woul d be flagged as an
error condition automatically, or if you had sone type of
hol e or perforation that caused it to drain too quickly,

that also would be flagged. There is a specific tinme w ndow
characterized in which this needs to occur.

Today, as you know, in the |laboratory, for these
types of verifications of volune, it really relies very
heavily on an operator being able to hold up a tray of sone
sort and | ook visually at whether there is solution in
wells, and it is the type of process that screans for
aut omat i on.

[ Slide.]

When you |l ook at the validity of assay results,
anot her uni que feature of this, because of the nature of the
automation here, is the inclusion of an end-of-batch rel ease
control. This is a lowlevel, multi-constituent control for
each of the markers, infectious disease markers, that is on
t he instrunent.

That control nust test positive on each of the

assays that are being run at the end of the run, or the
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entire run is invalidated. This is an extra redundant
system check that is put in to ensure that if sonething went
wrong that was not detected by sone of the mechanisns that |
just showed you, that it could be captured as part of the
end of the run.

In those situations, as | indicated, no results
are report ed.

[ Slide.]

Anot her area for putting process controls in the
area of retest managenent, what happens when you get an
initially reactive result. Typically, assays require that
result to be repeated in duplicate, which neans a whol e
series of testing. That is an opportunity for error either
by inadvertently retesting sanples that had already tested
negative, or by failing to retest in duplicate a sanple what
was initially reactive.

The PRISM nonitors that automatically. |If you
have a sanple that was initially reactive in a previous run
and you introduce it via the bar code to the system it wll
automatically recogni ze which assay it had been reactive on,

and automatically schedule it for the duplicate retest.
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| f, inadvertently, it were introduced and it had
tested negative previously, it will flag that to the
operator that this sanple does not need to be tested, and
even if the | aboratory supervisor were to decide for sone
reason, based on the |aboratory's needs, another test on
that sanple is required, it would be flagged on the sanple
report that there had been a nmanual override of that
feature, giving the |aboratory better control of retest
managenent process.

[ Slide.]

Reagent managenent is extrenely inportant for the
nunber of different assays that are in use in the |aboratory
today to nove those reagents fromnorning to night, in and
out of refrigerators, to nake sure you have got the right
conbi nati on of reagents that are part of a manufacturer's
master lot, to verify that they are within dating, is an
opportunity for automation.

The PRISM utilizes bar code technology that is
built into the bottles of the reagents thensel ves and into
the fluidics lines that are on the instrunent for hooking
t he reagents together, so when an operator |oads a test kit

on the instrunent, they bar code in the synbol that is on
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the bottle, as well as on the fluidics line, and those two
must match or the instrument will not allow the operator to
proceed because it would be indicative that they had hooked
up the wong reagent in the wong |ines.

Li kewi se, using a set of master-lotted reagents,

t he operator bar codes in each of the reagents fromt hat

kit. |If, for sone reason, they are not the matched set of
reagents, then, the instrument will not recognize it and
will not allow the operator to continue until they have

corrected that situation

The instrunent is also able to automatically
nmoni tor that reagent usage and try to prevent the situation
where you are nearing the end of a particul ar set of
reagents, you may only have enough to do a certain nunber of
tests. It can flag to the operator what that nunber of
tests are, so that the workl oad can be planned acceptably,
and not be running short on reagents during the processing
of a run.

[ Slide.]

This is an exanple of a representative of what we

call a "assay kit card,” and this is the type of bar coding

M LLER REPORTI NG CO., |NC
735 8th STREET, S.E
WASHI NGTON, D.C. 20003- 2802
(202) 546- 6666



t hat woul d be done for the master lot and for the individual
conponent s.

These sane bar codes then are on the individual
bottles for those conponents. |If you bar coded this
particul ar reagent in and then inadvertently when you went
to | oad the reagent, bar coded a bottle froma different
| ot, again, the instrument will not allow you to proceed.

These are the types of common errors that can
happen in the | aboratory, but where autonation and
technology are fully suited to try to mnimze or prevent
t hose.

[ Slide.]

As part of our clinical trials in the US., we
asked a nunber of the sites to | ook specifically at sone of
the types of errors that they had during their side-by-side
conpari sons of their current technology with the PRI SM
system

What you see on this slide really is a summary of
the types of errors that they experienced during the trial
on their current sem -automated technol ogies. Wat | would
like to highlight fromthis is really sone of the process

controls that | have described to you this norning are
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capabl e of preventing all of the errors that are shown here,
whet her they be errors of adding the incorrect reagent or
the wong volume of the reagent, incorrectly calculating the
| ayout of the trays or how many trays of reagents are
required for a batch, sonmehow physically m shandling the
tray or the reagents, placing themon a reader or dropping
themor agitating themin such a way that reagents are
spilling outside of the tray well.

Clerical errors, of course, you saw in one of the
slides yesterday from Dr. Busch, the tens of thousands of
manual entries and visual verifications that are required in
a day, the opportunity for clerical errors clearly is there.
Al of that information is recorded automatically.

In at | east two cases, even during the time frane
of the clinical trial, it was observed by the |aboratory
that a wong reagent had been utilized in their test of
record, which could not have happened with the PRI SM system

[ Slide.]

This just highlights what | nentioned a nonent ago
in ternms of for these same sites that reported errors, how
many manual entries per day, whether they are using current

bead or mcrotiter technology. It is a |arge nunber of
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manual events that sonmeone has to mark down that they have
put a tray into an incubator, they did it at a certain tineg,
t hey sign and date perhaps, and all of those things need to
be verified, as well as fluid | evel checks that are

i nvol ved.

[ Slide.]

This gives you an idea for the type of conparison
for nunber of failed runs that are experienced as a result
of this with the manual nature of today's technology. The
overall nunber of failed runs during the clinical was about
4.5 percent for the current technol ogies and 1.8 percent for
t he aut onat ed.

The overall tests conpleted, when you put a test
on the instrunment, what percentage of the time do you get a
valid result off was al so higher on PRI SM

[ Slide.]

This just shows in a different way what the
typi cal, when you | ook at technician or operator type of
error, that about 1 percent of the tinme in this site's
experience, out of 2.7 percent lost results overall, about 1
percent of the time they could attribute that to preventabl e

or operator-rel ated issues.
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As | showed on the previous slide, if a technol ogy
i ke PRISM can prevent even 90 percent of those, it is a
significant inprovenent for the | aboratory.

[ Slide.]

So, to just very quickly sunmarize, going back to
the three key factors of system operator, and assay, the
technol ogies |like PRI SM com ng forward do have significant
process controls that can help reduce and elimnate errors
that occur today, and they are based on the incorporation of
mul ti pl e redundant types of checks and el ectronic sensors
wher e possi bl e.

Havi ng fewer interactions and fewer decision
points for the operator helps in elimnating and reduci ng
| ab SOPs and mnim zing the anbunt of tine and, frankly,
resources necessary for those types of record reviews and
quality reviews, as well as the types of inprovenent that
can be made from newer assays relative to technol ogy and
unnecessarily getting rid of donations that are falsely
initially reactive in some cases today because of manual or
variable inputs during the testing process.

Thank you very much
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M5. GREGORY: Qur next paper fortunately needs no
i ntroducti on because you heard of him several tines
yesterday. W are going to hear again fromJimBattles, and
he is going to tal k about consideration of applications of
aut omati on-a two-edged sword.

Consi deration of Applications of Autonation-
A Two- Edged Sword

DR. BATTLES: | do want to acknow edge co-authors
on this effort of Hal Kaplan and Quay Mercer in the
audi ence.

[Slide.]

The | OM Report, which is of course the basis of
all things that we do now in patient safety, is the bible.
W have to have a quote fromthe IOM It tal ks about the
use of automation in technology as a nmeans of inproving
patient safe