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PROCEEDI NGS
Time: 8:57 a.m

DR. FREAS: &ood norning. If you would
take your seats, please, we'd like to go ahead and get
this neeting started.

Good norning. | amBill Freas, and | am
the Executive Secretary for the Transm ssible
Spongi f or m Encephal opat hi es Advi sory Commttee, and |
woul d |i ke to wel cone you here this norning.

Before | begin, though, I would like to
t hank the new nenbers who are seated around the table
for adjusting their schedules at the last mnute to
cone and nmake today's neeting. They've gone through
a lot, and they deserve ny thanks and the thanks of ny
col l eagues at FDA for their efforts, just getting
here, and we're very appreciative and would like to
t hank you.

| amthe designated Federal official for
this meeting. |If anybody in the audience would Iike
to communicate wth the menbers on the Committee,
pl ease do not directly approach either the Chair or
any Commttee nenber. Please see ne, and | wll relay
your requests to the Chair and the Advisory Comm ttee
for consideration.

So please |eave our Commttee nenbers,
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especially during breaks -- Let themtake their break.
Conme and see ne. |1'Il be right up here in the front
of the room and | wll relay any information or

request that you have for the Commttee to the
Committee nenbers.

Both today and tonmorrow s session will be
open to the public. So you're welcone to stay for the
full neeting, both today and tonorrow, as outlined in
this norning s agenda.

| would Iike at this tinme to go around the
head tabl e and introduce to the public the nenbers who
are seated at the head table.

Starting on the audi ence's righthand side
of the room the far side of the table, is M. Leon
Fai tek, a consuner advocate on this commttee. |If you
woul d rai se your hand, just so those sitting in the
back of the roomcan identify you

Sitting next to M. Faitek is Dr. WIlliam
Huest on, Associ ate Dean, Virginia-Mryland Regi onal
Col l ege of Veterinary Medicine. A lot of these are
new menbers, and ny nenory is not real good. So |
appreciate -- I'mnot asking you to raise the hands
for the public. I1'masking you to raise your hand so
| can see you

The vacant seat there wll be filled by
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Linda Detwiler. She will be arriving very shortly.
She notified us she's running a little late. She's
Senior Staff Veterinarian, U S. Depart nent  of
Agricul ture.

The next individual is Dr. David Hoel,
Prof essor and Chairman, Departnent of Bionetry and
Epi dem ol ogy, Medical University of South Carolina.

Next is Ms. Barbara Harrell, our consuner
representative, Director of Mnority Health, State of
Al abama Departnent of Public Health.

Next IS Dr . Law ence  Schonber ger,
Assistant Director for Public Health, Division of
Viral and Rickettsial D seases, Centers for Disease
Control .

Next is Dr. Sidney Wl fe, Director, Public
Citizen Health Research G oup, Washington, D.C

Around the corner is Dr. Glbert Wiite,
Prof essor, Departnent of Medicine, University of North
Car ol i na.

Next is Dr. Karen Hsiao, Associate
Prof essor, Departnent of Neurology, University of
M nnesot a.

Next is Dr. Raynond Roos, Chairnman,
Depart ment of Neurol ogy, University of Chicago.

Next is the Chairman of this Advisory
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Commttee, Dr. Paul Brown, Medical D rector, National
Institute of Neurological Disorders and Stroke, N H

The vacant seat will be filled by nyself.

Next is Dr. Katherine O Rourke, Research
M crobiologist, US. Departnment of Agriculture,
Washi ngton State University.

Next is Dr. Ednmund Tranont, Professor of
Medi cine, Medical Biotech Center, University of
Mar yl and.

Next is Dr. Hans R emann, a tenporary
voting nenber for today, Departnent of Preventive
Medi ci ne, Col |l ege of Veterinary Medicine, University
of California Davis.

Next is Dr. Eric Decker, a tenporary
voting nenber for today, Associate Professor,
Depar t ment of Food Sci ence, Uni versity of
Massachusetts.

Next is Dr. Elizabeth WIIlianms, another
tenporary voting nenber for today, Pr of essor,
Departnment of Veterinary Science, University of
Wom ng.

Next are two industry representatives.
They are Dr. M chael Dunn, Manager, Pharmaceutical and
Edi bl e Techni cal Services, Kind & Knox CGel atine, Inc.,

Sioux Cty, |owa.
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Next is Dr. Donald Wathall, Senior
Technical Associate, Eastman GCelatine, Peabody,
Massachusetts.

Hopeful ly, that is everybody. There are
two menbers that were, because of --

Dr. Wseman is a guest that has been
invited to the table this norning. Dr. Wsenan, thank
you for joining us at the table. Dr. Wseman i s not
a nmenber of the Commttee, but he has been invited to
the table so that he will be close to a m crophone to
contribute to this norning' s discussion.

There are two nenbers of the Conm ttee who
could not nake it today. They are Dr. Lawence
Lessin, Medical Drector, Washington Cancer Institute,
and Dr. Stanley Prusiner, Professor of Neurology,
Uni versity of California School of Medicine.

| would now like to read into the public
record the conflict of interest statement for this
nmeeti ng.

This announcenent is made part of the
public record to preclude even the appearance of a
conflict of interest at this neeting of the
Transm ssi bl e Spongi form Encephal opat hi es Advi sory
Committee on April 23rd and 24th, 1997.

Pursuant to the authority granted under
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the Conmttee charter, the Director of the Center of
Bi ol ogi cs Eval uati on and Research has appointed Dr.
El i zabeth WIllians as a tenporary voting nmenber. The
Director of the Center of Food Safety and Applied
Nutrition has applied Doctors Hans Ri emann, Eric
Decker, as tenporary voting nenbers.

Ceneral waivers of applicability have been
approved for all participants. At this neeting only
general matters will be addressed by the Conmttee.
Therefore, it has been determned that all interests
t hat have been reported by the participants present no
potential for a conflict of interest at this neeting
when eval uat ed agai nst the issues on the agenda.

Copi es of all waiver statenents addressed
in this announcenent are available by witten request
under the Freedom of Information Act.

Wth respect to FDA's invited guests and
speakers, the agency has determ ned that the services
of these guests and speakers are essential. The
follow ng reported interests are being made public to
al l ow neeting participants to objectively eval uate any
presentation and/or comments mnade by guests and
speakers.

The interests are as follows: Dr. J.

M chael Dunn has disclosed that he is enpl oyed by Kind
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& Knox Gelatine, Inc. Dr. John Gey, an enpl oyee of
the United States Department of Agriculture, USDA, as
part of his official duties is involved in the
regul ation of animal products such as gelatin.

Dr. Robert Rohwer has conducted an
assessnent of the risk of BSE contam nation of bovine
derived gelatin for a Washington, D.C. |law firm which
represents the gelantine industry before FDA Dr.
Rohwer has received a fee for these services.

Dr. Reinhard Schrieber is enployed by the
Deut sche Cel ati ne-Fabri ken Stoess in Germany.

Dr. Gerald Wseman has stocks for
retirement incone from Philip Mrris, his parent
conpany, and former holder at Kraft Foods-Atlantic
CGel ati ne.

Dr. Donald Wathall is enployed as Eastnman
Celatine -- is enployed by the Eastman Gelatine
Cor por at i on.

Wth respect to all other participants at
this nmeeting, we request in the interest of fairness
that they address any current or previous financial
i nvol venment with any firm or product that they may
Wi sh to comment upon

So ends the reading of the conflict of

interest statenent for this neeting.
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Dr. Brown, | turn the neeting over to you.

CHAIl RVAN BROWN:  Good norning. My nane i s
Dr. Paul Brown. | have been designated the Chairman
of the Commttee, the Advisory Commttee for
Transm ssi bl e Spongi form Encephal opathy probl ens,
advi si ng the FDA.

The neeting has been called to reconsider
the safety of inported and donestic gelatin
bypr oduct s, gelatin and gelatin bypr oduct s,
particularly with respect to any risk that m ght be
posed by the spongiform encephal opathy of cattle,
bovi ne spongi f or m encephal opat hy.

The format of today's neeting wll be
principally the allowng of public coments and
statenents relative to these issues, followed by a
nunber of educational |ectures given to us by invited
speakers wth expertise in this field, and the
Committee at the table based on what they hear today
and tonorrow norning will try to achieve a consensus
with respect to advice given to the FDA concerning
this topic.

To wel cone and provide you with further
introduction, |I'mhappy to introduce Dr. Randy Wkoff,
who 1is the Associate Deputy Comm ssioner for

Qperations of the Food and Drug Adm nistration. Dr.
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Wkof f .

DR. WYKOFF: Thank you, Dr. Brown,

I am Randy Wkoff, the Associate
Commi ssioner for Operations at the FDA, and it is ny
pl easure this norning to represent Dr. M chael
Friedman, who is the | ead Deputy Comm ssioner at FDA.
On Dr. Friedman's behalf and on behalf of all of ny
col |l eagues at FDA, 1'd like to welcone all of you to
this nmeeting of the Transm ssible Spongiform
Encephal opat hy Advi sory Committ ee.

This is an inportant neeting, and we
sincerely appreciate all of your willingness to be
here. The Advisory Conmttee process is a vitally
i mportant process for the FDA. As sone of you may
know, we have over 40 advisory comrittees at FDA that
advise us on the full range of issues for which we
have regul atory responsibility.

| believe, as do many of ny coll eagues,
that the advisory commttee process is one of the nost
val uabl e resources available to the FDA Let ne
outline for you four particular areas where | think
the advisory commttee can be valuable to us at FDA

First of all and nost obviously, the
advisory commttee allows us to have access to the

worl d's |eading experts on issues of public health
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I nport ance. Wile we are very proud at FDA of the
quality of our scientists, and while we have very good
working relations with our sister Federal agencies,
the ability to bring in the world' s experts on short
notice to advise us on issues of public health
i nportance nmakes the advisory commttee literally
i rrepl aceabl e.

This advisory conmttee today wll be
asked to review issues related to transm ssible
spongi f or m encephal opat hi es and whet her they pose any
risk to the safety of gelatin and gel atin byproducts
in this country.

Again, the ability to turn to experts of
this caliber on such short notice to address issues of
this inportance nmakes advisory commttees extrenely
important, but that is not the only area where the
advi sory comm ttee can be inportant.

A second area where the advisory commttee
process is of vital inportance to us at FDA is the
fact that the advisory commttee process allows us to
have public input into our deliberations. Because of
the laws wunder which we operate at FDA, it 1is
frequently very difficult for us to have input from
t he general public.

We hope that, during the open public
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comment section and subsequently by witten
subm ssions, that the nmenbers of the public will fee
free to conmment to FDA not only about this specific
i ssue, but about any other issues of relevance to TSEs
that are concern to the public.

A third area where the advisory conmttee
process can be very inportant to us at FDA is that we
have learned over the years that the advisory
comm ttee process can sonetines be a nost effective
mechani smthat we have for educating the public about
i ssues of conplex public health inportance.

We hope that this neeting, with the help
of our colleagues from the nedia, wll serve to
educate the general public about issues related to the
spongi f or m encephal opat hi es wi t hout causi ng undue or
unwar r ant ed concer ns.

The final -- The fourth and final area
where advi sory conmittees can be of particular val ue
to the FDA is that advisory committees can serve as a
check on the actions and activities of the agency, a
mechani sm by whi ch outside experts can independently
tell us whether the actions that we are taking are the
nost bal anced, the nost rational, and the nost
appropriate actions to protect the public health.

We particularly look to the commttee
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today to advise us on whether the exenption of gelatin
fromour recently proposed rumnant feed draft rule is
t he nost bal anced and nost rational way to protect the
public health.

To serve all of these ends, the commttee
wi || be asked specific questions this norning, and Dr.
Hel lman will outline these questions |ater after our
presentati on. Qobviously, we look forward to the
commttee's answering these questions, but as I said
earlier, if the commttee wishes to give us other
advice after they' ve answered those questions, they
are free to do so.

I n answering the questions, it strikes ne
that there are two overarching realities that wll
pernmeate all of the discussions today. The first
overarching reality is the realization that there is
a great deal about the transm ssible spongiform
encephal opat hi es that we don't know.

VWile we know a fair anmount about the
TSEs, we need to know nore about their pathogenesis,
about their transmssibility, about the inter-
rel atedness of different TSEs, about the species
specificity and so on. The bottomline is that there
are trenmendous gaps in our know edge about TSEs.

The second overarching reality that wll
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perneate the discussion today is the realization that,
even though there are gaps in our know edge, we at the
FDA have an obligation to take the nost reasonabl e and
rational steps that we can to protect the public
health. Even given the gaps in our know edge, we have
an obligation to do the nobst appropriate and nost
bal anced things that we can do to protect the public
heal t h.

The challenge to the commttee today is to
take the best information that they have and | et that
drive them to reach the proper conclusions to best
protect the public health.

As new information is gathered in the
future, we'll have an opportunity to go back and re-
review and re-analyze the recommendati ons that you
make today, but for today you're challenged to take
the information that is available, to review what is
known about the TSEs and the processing of gelatin,
and to nmake recommendations to the FDA on the ways
that we can nost reasonably and nost rationally and in
the nost bal anced way possible protect the public
heal t h.

To the nmenbers of the commttee, to the
menbers of the general public, to our coll eagues from

industry and fromthe nedia, to ny co-wrkers at FDA
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and ot her Federal agencies, | thank you for being here
today. | welconme you to this neeting of the TSEs, and
| wish you all the very best of luck in your
del i berati ons.

Thank you.

CHAI RVAN BROMN:  Thank you, Dr. Wkoff.

W have next on the agenda the open public
hearing for any nenbers of the public who would I|ike
to make a statenent concerning the matter before the
committee.

| will ask Dr. Freas to call on any
speakers who have requested sone tine to comment. |
woul d ask that, according to FDA hearing rules, that
any speaker who wshes to speak, limt his
presentation -- his or her presentation to a nmaxi mm
of five mnutes. Dr. Freas.

DR.  FREAS: Dr. Brown, so far | have

received one response to the Federal Reqgister

invitation to speak in this open public hearing, and
t hat is from Dr. Thomas Higgins of Viskase
Cor por at i on. M. Hggins, will you cone to the
m crophone at this tinme, please.

On his way to the mcrophone, | would |ike
to state, if there are other speakers, there will be

an opportunity for themto speak this norning, and we
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do ask that everybody who addresses the commttee to
pl ease state any current or financial involvenent that
you may have with any firmor product you may wish to
comrent upon. Thank you.

MR HGANS: M nane is TomHggins. |'m
Director of Regulatory Affairs for Viskase Corporation
in Chicago, Illinois. Viskase Corporation is grateful
for the opportunity that you' ve given for this open
nmeeting and the opportunity to present comments.

Vi skase Corporation manufactures food
packagi ng material, and Viskase Corporation has an
interest in gelatininits end uses -- inits uses in
food packaging material, both edible packaging
material and non-edible packaging material where
gelatin mght be in the food contact surfaces of this
mat eri al .

W do not «currently manufacture any
products that contain gelatin, but we have fromtine
to tinme devel opnment projects in place, and we would
like to keep the option of using gelatin in food
contact materials and in edible materi al s.

Wth regard to edible collagen -- and |
realize that |1've mssed the target a bit on what
you're actually here to discuss, but we are also

interested in edible collagen. As you know, edible
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col | agen has | ong been used in packaging nmaterial, and
we sell a CGenesys edible collagen filmthat's used to
wrap premum netted hanms and other netted neat
products.

W have also in the past manufactured
edi bl e sausage casings derived from edi bl e col | agen,
and this product remains a potential comercial
product for Viskase.

You are nore aware than | of the reasons
why gelatin is BSE-free, and it's clear from the
opening remarks that that's the main focus of your
di scussions today. Wth regard to edible coll agen,
that is also BSE-free.

BSE-free cattle are the source of the
collagen. There is no BSE infectivity in cattle hides
from which edible collagen is derived, and there is
t hor ough chem cal processing during the manufacture of
edi bl e collagen and of the materials that are nmade
form edible collagen, such that it would tend to
reduce or elimnate BSE infective materi al

Furthernore, in the final use of edible
col l agen on nmeat products, there is a heat processing
step, either by the neat packer who nekes the
processed neat or by the consunmer before the product

is eaten or by both.
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That concl udes ny renmarks, and thank you
very nmuch.

DR. FREAS: Thank you, M. Higgins.

| s there anyone else in the roomat this
time who would |like to address the commttee? There
wi Il be another open public hearing tonorrow norning.
Shoul d anyone decide that they would |ike to address
the commttee during the open public hearing tonorrow
nor ni ng, please see nme during one of the schedul ed
breaks or during |unchtine today, and we'll put you on
t he agenda.

Dr. Brown, | turn the m crophone back to
you.

CHAl RVAN  BROWN: W now begin our
educational session with a talk by Dr. Kiki Hellman
fromthe Center for Devices and Radi ol ogi cal Heal th of
the FDA. Dr. Hell man.

DR. HELLMAN: Thank you, Dr. Brown.

Good norning to all of you. 1'd like to
add ny welcone -- No, excuse ne. That's for later.
"1l mention when the slides are in. Thank you.

|'d like to add ny wel cone to the nenbers
of the TSE Advisory Comm ttee, the speakers, and the
audi ence, and to thank you for participating in this

first nmeeting of the commttee. W certainly | ook



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

21
forward to your input.

|"d like the first slide, please. | would
also like to thank the FDA planning group, Doctors
Asher, Bailey, Honstead, and Vanderveen, and M.
Vincent for their considerable input to the substance
of the neeting, and to Ms. Gangloff, an Executive
Secretary to the Ofice of the Comm ssioner of FDA

Excuse ne. 1'd like the first slide, not
the overhead. AlIl right. Gkay, thank you.

-- to Ms. Gngloff, and to Dr. Freas,
Executive Secretary of the TSE Advi sory Comm ttee for
their organizational and coordinating skills in
preparation for today's neeting.

W believe that the TSE Advisory
Committee, as indicated previously by Dr. Wkoff, is
a very inportant vehicle for discussing the |atest
scientific information on transm ssible spongiform
encephal opat hi es or TSEs, such as bovine spongiform
encephal opathy (BSE) and the potential risk of TSE
transm ssion via FDA regul ated products.

Today | reiterate, we will focus on the
safety of both donestic and inported gelatin and
gel atin byproducts with regard to the risk posed by
BSE.

In providing an overview for the gelatin
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issue, I'd like to first indicate the charge to the
commttee and certain key questions for the commttee
devel oped by the FDA planning group, then provide a
brief background of the BSE issue and the actions
taken by the FDA to protect public health vis a vis
bovine derived nmaterials in the products that we
regulate; (3) discuss the use of gelatin and its
derivatives in FDA regulated products; (4) the
agency's current position on gelatin and our efforts
in reevaluating that position; and finally, the
i nportance of t he commttee's I nput and
recommendati ons regardi ng the use of gelatin.

The commttee's charge -- and | reiterate
-- is to assess the safety of both inported and
donestic gelatin and gelatin byproducts used in FDA
regul ated products with regard to the risk posed by
BSE. The primary thrust of the charge for today's
nmeeting is products for adm nistration to hunmans.

Gelatin is currently exenpt from the
restrictions that FDA recommends for other bovine
derived materials, nanely, that for materials other
than gelatin that come from cattle born, raised or
sl aughtered in countries where BSE is known to exist,
according to the USDA, not be used in the manufacture

of FDA regul ated products intended for adm nistration
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to humans or ani mal s.

This has been indicated in a nunber of
letters to the regulated industry beginning in 1992
and, nost recently, in May 1996.

The exenption for gelatin is based on FDA
revi ew of processing and nmanufacturing procedures for
phar maceutical gelatin provided after discussions in
May 1994 between the FDA, the industry and the gelatin
manufacturing industry. Subsequently, a FDA letter to
| egal counsel of the gelatin industry was sent in July
1994 and again in May 1996, indicating that FDA does
not object to FDA regulated products containing
pharmaceuti cal grade gelatin nade fromcattle from BSE
countries and, further, that FDA was not extending the
recommendat i ons concerning material fromBSE countries
to dairy products as well as gelatin, as indicated
initially in an FDA August 17, '94 letter to
manufacturers and inporters of dietary suppl enents and
cosnetics.

| will indicate that the decisi on made by
the FDA at that tinme was based on the information that
we had at that tined.

In considering their charge, there are two
sumrary questions that we would like the commttee to

addr ess:



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

24

(1) Is there sufficient scientific
justification to continue the exenption of gelatin
fromthe restrictions FDA recommends for other bovine-
derived materials fromBSE countries -- that is, that
these materials not cone from BSE countries, as
desi gnat ed by the USDA?

(2) If not, what |evel of restriction
wi |l appropriately reduce the risk:

Restrict gelatin fromall designated BSE
countries?

Restrict gelatin from those countries
where BSE is prevalent? In this case, how woul d
preval ent be defined?

Allow gelatin from all BSE-free herds,
even though they may be froma BSE country? |[If so,
what controls woul d be needed; or provide sone ot her
| evel of control? That is, a country's criteria for
i dentifying suspect BSE cases and overall surveillance
and testing systens, or use of specific inactivation
met hods?

Gelatin is an animal derived materi al
that's obtained by partial hydrolysis of collagen
derived fromthe animal's skin, connective tissue, and
bones, either individually or collectively. The

ani mal sources nost commonly used in the products that
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we see are bovine and porci ne sources.

Celatin is used in biologicals, foods and
cosnetics, nedical devices, and pharnaceuticals.
Since gelatin is a process naterial, we would |ike the
commttee to consider especially processing and
process validation:

(1) What specific processing procedures
are essential in assuring optimum i nactivation of the
BSE agent ?

(2) Wiat criteria should be considered in
anal ysis of process validation data?

Finally, IS t here one gelatin
manuf act uri ng process t hat 'S superi or for
i nactivating the BSE infectious agent?

To provide additional background and a
perspective for the gelatin issue in the context of
BSE and FDA regul ated products, it's hel pful perhaps
to di scuss BSE and the actions that the FDA has taken
to protect public health and safety vis a vis the
products that we regul ate.

This is illustrated in the next four
slides. | apologize. They mght be difficult to see,
but if you're interested in them we can have copies
made for you to take honme, but these slides wll

provide a tineline or, in essence, a chronol ogy of the
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maj or FDA actions over the last ten or so years, and
it is not intended to be conprehensive.

As we are aware, BSE is believed to be a
transm ssi bl e, progressively degenerative neurol ogi cal
di sease of cattle simlar to scrapie in sheep. O her
such di seases are kuru and Cruetzfel dt-Jacob di sease
or GID in humans, chronic wasting disease in nule deer
and el k, and transm ssible's m nk encephal opat hy.

These di sease, collectively known as TSEs,
are characterized by an incubation period of several
years during which there is no visible indication of
disease, a relatively short «clinical course of
neur ol ogi cal signs, and eventual death. There is no
known treatnent or cure.

BSE was first recogni zed as a new di sease
of cattle in Novenber 1986 by researchers of the
Central Veterinary Laboratory of the British Mnistry
of Agriculture, Foods and Fisheries in Wybridge,
Engl and. Epi dem ol ogi cal evi dence established that it
was an extended common source outbreak. That is, it
occurred in many places at approximately the sanme
time, and was traced to the sanme source.

It is believed that rendered feed
i ngredients contam nated with the TSE agent was the

common source of infection. This expanded when
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carcasses of infected cattle were recycled into
rendered food ingredients, further spreading the TSE
agent .

Since BSE was first diagnosed in G eat
Britain, nore than 165,000 cattle from approxi mately
33,000 herds have been di agnosed with the disease, and
BSE has been reported in native cattle in France,
Switzerland, Portugal, the Republic of Ireland,
Northern Ireland, and the Netherl ands.

BSE has not been detected in cattle in the
US., as reported fromthe surveillance and nonitoring
program at the USDA, which has exam ned nore than 5500
brains of U S cattle exhibiting unusual neurol ogi ca
synptons with no signs of TSE upon mcroscopic
hi st opat hol ogy exami nati on.

Since 1989 no cattle have been inported
into the U S from BSE countries, as designated by
USDA.

These slides do not |ist the actions taken
by the USDA and the efforts of our sister public
health service agencies, the National Institutes of
Heal th and the Centers for D sease Control, which have
been considerable, and with whom we have worked
cl osely since the beginning of the BSE i ssue as we all

focus on better scientific understanding of BSE and
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TSEs in general.

| n Decenber 1990 the first nmeeting of the
FDA BSE Task Force was held, with representatives from
the different FDA centers to discuss the BSE i ssue and
its inpact on regul ated products. Qutcones included
devel opnent of product inventories of bovine derived
materials in order to identify the scope of the
problem and then guidance letters to the regul ated
i ndustry on products of bovine origin.

The Centers devel oped their own
initiatives and projects and continue to nonitor the
situation in Great Britain. Wen it becane clear by
1992 that the BSE epidem c was accel erating, the FDA
BSE Wrking G oup was established in the Ofice of the
Commi ssioner to provide coordination across FDA
centers on energi ng BSE i ssues.

Beginning in 1992, as | indicated, FDA
issued a series of letters to all manufacturers of FDA
regul ated products requesting that bovine derived
materials fromcattle in countries designated by the
USDA as countries where BSE exist not be used in the
manuf acture of FDA regulated products intended for
adm ni stration to humans, and an inport bulletin to
alert field units to inmports from BSE countries of

ani mal byproducts and regul ated products w th ani nal
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bypr oducts ingredients.

This was then followed by an inport alert
to detain w thout exam nation shipnent of high risk
bovi ne tissues and tissue derived ingredients from BSE
countries. The FDA al so noved quickly to ban the use
of animal proteins in rum nant feed.

Scientists have theorized on the inpact of
BSE on human health and its possible link to CID. The
incidence of CJDin the US. is simlar to that in the
rest of the world. Sporadi ¢ cases of CIJD occur
worl dw de at a rate of about one case per mllion
popul ati on per year.

On March 20, 1996, the British governnent
announced ten cases in Geat Britain of a previously
unr ecogni zed formof CID and its possible relationship
wi th BSE. The Spongi form Encephal opat hy Advi sory
Comm ttee or SEAC postulated a |ink between the cases
of variant CJD or VCID, as it was terned, and exposure
to BSE i nfected beef, nost likely before 1989.

In April 1996 international experts at a
Wrld Health Organi zati on consul tation concl uded t hat,
while epidemologic -- while there's no definite link
between BSE and those with VCID, epidem ol ogical
evi dence suggests that exposure to BSE before the

specified tissue ban of the United Kingdomin 1989 may
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be the nost |ikely explanation.

To date VCID has been identified in 16
people in BSE countries, 15 in Geat Britain and one
in France. In COctober 1996 Dr. John Collinge of
Britain and his col | eagues published data suggesting
that the agent found in VCID resenbl es the BSE agent
rather than that found in sporadic cases of CID.

As a result of these latest findings,
several neasures were taken by the FDA to further
reduce the risk of BSE occurring in the U S., even
though -- and | reiterate, even though there is yet no
established scientific |ink between BSE and VCID in
humans.

Anong ot hers, these included reinstituting
meetings of the FDA BSE Wrking G oup, expediting
regul ations prohibiting rum nant protein in rum nant
feeds, issuing letters to manufacturers of FDA
regul ated products alerting them to the new
information from Geat Britain and to reiterate
earlier recommendations, issuing the letter to |egal
counsel of the gelatin industry reiterating earlier
statenments, and rechartering the CID Advisory
Committee as the TSE Advisory Conmittee.

Early this year the FDA published the

proposed rule on the feed ban for comment and provi ded
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an update on this, anong other TSE related topics, to
the U.S. Congress. The final draft rule on the
manmal i an to rum nant feed ban has just been published
for commrent, and we are convening the first neeting of
the TSE Advisory Conmttee today to assess the safety
of gelatin and its use in FDA regul ated products for
adm ni stration to humans.

O course, we wll continue to follow
devel opnents in this area and take action on product
rel ated concerns, as appropriate, with the help of the
Comm ttee.

Gelatin and its derivatives, as |'ve
indicated, are used in a variety of FDA regul ated
products, from biol ogicals and foods and cosnetics to
medi cal devi ces and pharnaceuti cal s.

May | go to the overheads, please, now?
| have two over heads.

The following list of FDA regulated
product areas containing gelatin or its derivatives
was generated fromdata in the individual FDA centers.
It serves to denonstrate the diversity of gelatin
applications and products.

Wether they be for nedical use, BI
i nj ect abl e, i npl ant abl e, or al or t opi cal

admni stration or for foods and cosnetics, biologicals
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under the regulatory purview of the Center for
Bi ol ogi cs, Evaluation and Research range from
bacteri al and viral vaccines to therapeutic
anti bodi es, thronbolytic enzynes, and other bioactive
proteins and peptides, lipids and stemcells used for
t her apeuti c purposes.

The Center for Food Safety and Applied
Nutrition data indicates that there are a variety of
foods containing gelatin, ranging formjellies, dairy
products, soups, bread and pastry products, to
different types of dried and frozen foods.

Gelatin used in cosnetics includes skin
creans, bath and shower products, and hair and nail
products. The use in foods and cosnetics seens to be
ubi qui t ous.

The next overhead, please.

The use of gelatin in nedical devices
under the regulatory responsibility of the Center for
Devices and Radiological Health is primarily for
vascul ar grafts where the gelatin is coated onto a
synthetic material, |lung patches and gel atin sponges
for surgical use, in addition to a gelatin filmfor
opht hal m ¢ use.

The Center for Drugs Evaluation and

Research oversees a plethora of gelatin capsule drug
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products for many indications, from antibiotics,
sedatives, analgesics, and antivirals to a wde
vari ety of over-the-counter preparations.

Food animal drugs and feeds under the
regulatory authority of the Center for Veterinary
Medicine utilize little gelatin except for restaurant
pl ate waste for animal feed, also food ani mal drugs
and feeds.

As is evident, sone of these products are
used quite extensively, while others have a rather
speci al i zed use or indication. The amount of gelatin
used in these products also varies and is oftentines
quite a small conponent of the overall product. The
ani mal source, in nost cases, is either bovine or
porci ne, where it is known.

That's all for the overheads. Thank you.

Since the March 1996 announcenent of human
cases of VCID, the agency has been reevaluating its
position on gelatin. Anmong others, the el enents that
have been considered in this reeval uation are:

(1) Material sourcing; that 1is, the
country of origin of the animal, as well as the ani nal
itself, the concern being primarily bovine sources;
and

(2) Gelatin processing and process
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val i dation data, and the conclusions that can be drawn
from these data regarding the safety of the product
and its freedom from BSE cont am nati on

This afternoon there will be a detailed
di scussion of the review issues that are considered in
t he anal ysis of such data.

To aid FDA in this reevaluation and in
developing its policy on gelatin, a material that you
have seen is present in so many different products
that we regulate, we ask the TSE Advisory Commttee as
it addresses its charge consider the follow ng factors
whi ch have been identified as agenda itens for this
meet i ng:

(1) Issues related to sources and
materials used in gelatin manufacture and appropriate
controls, including the country of origin of the
animals, the country's BSE surveill ance systens, and
the other animal controls in place;

(2) Celatin processing in the context of
survivability of TSE agents and their inactivation
kinetics, along with process validation and the
criteria used in evaluating validation data;

Finally, based on these factors an
assessnent of the level of risk of gelatin in FDA

regul ated products.
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I n addressing this charge, the commttee
Wil | be per form ng an i nval uabl e function,
contributing to a science based approach for decision
maki ng on this issue to assure the continued safety of
FDA regul ated products.

Thank you.

CHAl RVAN BROMN:  Thank you very much, Dr.
Hel | man.

W are, as you nay inagine, already
runni ng substantially ahead of schedule, and | doubt
seriously that anyone feels the need of a break at
this point. \What | propose, therefore, to do is to
continue directly on wwth one or both of the follow ng
two presentations and, if necessary, have an extended
break for lunch; but I think we will continue at |east
wi th one of the next speakers.

The topic, broadly speaking, of the next
two speakers will be the sources of materials for
gel atin manufacture. The first speaker is Dr. John
Vanderveen, who is at the m crophone now.

DR. VANDERVEEN. Thank you, Dr. Brown.

It was the Conmittee's judgnent that it
woul d be useful -- the planning commttee's judgnent
that it would be useful to have a discussion of the

source material, raw materials, for gelatin production
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inthe United States, and probably sone di scussion, as
you'll see later, relative to the sources of gelatin
fromother gelatin used in the United States.

The next slide, please.

In this approach to get this information,
we decided we would wite to the gelatin manufacturers
of the U S and ask for information, and a letter was
sent to eight conpanies, this on WMarch, by Dr.
Friedman. That is the source of the data that | wll
be tal king of.

We did have one other letter that was
submtted to the agency prior to that tinme and which
was al so used.

There were three questions in this
request. My | have the next Vu-graph, please? The
first question is: Wat is the source, country of
origin, and identity of the animals and types of
tissues used as raw materials for gelatin manufacture
in the U S. by your conpany?

Next slide, please.

A second question of that was: Do you
have veterinary inspection of the animals that are
used in gelatin sources?

Next slide, please.

The results of the responses fromall of
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t hese conpanies indicate that the primary source in
the United States is pork skins fromeither the U S.
or Canada and, secondly, cattle hide trimmngs from
the United States, sone inported fromBrazil, a very
smal | anount from the Dom nican Republic, and sone
fromArgentina; cattle bones -- the nmain source is the
United States, a mnor source is the country of
Argenti na.

In reference to veterinary inspection --
next slide, please -- all U S source material is from
U S. inspected plants, according to the conpanies.
Foreign source material is inspected by veterinarians,
and may | add that they included inspection of aninmals
prior to and follow ng slaughter.

The next question that was asked of each
conpany -- may | have the next slide, please? -- is:
For retail food products, identify the source, country
of origin, of gelatin manufactured by your conpany.
Pl ease indicate what portion of gelatin, if any, is
derived from BSE countri es.

An answer to that is found on the next
sl i de. You will see that a nunber of non-BSE
countries were used by sonme of the firms, and the
countries are listed there: Argentina, Australia,

Bel gium Brazil, Colunbia, GCermany, Mexico, New
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Zeal and, South Africa, and Sweden.

Sone of these countries, the U S firmhas
partnerships with | ocal conpanies, and they do have
significant role in the production of the gelatin in
t hose countries. Only one country -- Only one BSE
country was the source of gelatin inported by one
conpany.

I'"d like to talk a little bit about that
source. The source of gelatin was primarily pork
skins from France, but there were sone gelatin derived
fromcattle hides. There was no indication that any
cattl e bone was used in gelatin production in France
by this conpany or any other conpany, and there was no
other BSE derived nmterials used by Anmerican
manuf acturers of gelatin.

The | ast question dealt with information
-- and may | have the next slide, please? --
information that: Does the conpany have any
scientific data to denonstrate that gel atin processing
results in destruction or elimnation of BSE
i nfectious agents?

To t hat guesti on, t he conpani es
unani nously indicated that the only information they
have is that that was submtted by the International

Gelatin Manufacturers Association, which has been
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submtted to the agency and is avail abl e, published.

May | have the last three slides then,
pl ease? That's what this slide is. My | have the
next slide, please?

|'"d just like to point out then the limts
of the information. The data only applied to U S.
manuf acturers of gelatin producing donestically and
internationally.

The last slide: It is fair to recogni ze,
and you will hear nore information from ot her speakers
| ater today, that there is inportation of foods
containing gelatin or gelatin produced by non-U S
manufacturers which is not included in this report,
and you wi Il hear nore about the production of gelatin
in other countries by non-US. firns later in a
present ati on.

If you have any questions about this
information, 1'Il be happy to try to answer them or
get you an answer fromthe source. Thank you.

CHAl RMAN  BROWMN: Thank you, Dr .
Vander veen.

| think we'll go right on ahead and have
Dr. Honstead now give us the other talk on the
sourcing of gelatin, and then we will have sone tine

for any nenber of the commttee to ask questions of
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any of the three speakers that they will have heard.
Dr. Honst ead.

DR, HONSTEAD: Thank you, and good
nor ni ng, everybody. M/ comments this norning are on
sources of raw materials for European Conmmunity
menbers' gel atin manufacturing.

European Community nenber countries are
all subject to the decisions of the EC parlianent, and
they inplenent these decisions in their national
regul ations. The current status of sourcing tissues
for gelatin production is based on provisions of EC
deci sions which provide that gelatin can be produced
from bovine materials under strict sets of processing
conditions and controls.

Anot her EC deci sion, however, specifies
that these source materials are first subject to the
specified bovine materials ban which prohibits
consunption of certain bovine materials by any ani nal,
i ncludi ng humans. These materials include the entire
head, the spinal colum, the spleen, tonsil,
i ntestine, and thynus.

The hide and bones, other than the head
and spinal colum, or the carcass are available to the
gelatin processing industry.

These decisions also apply to the United
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Ki ngdom which is considered by the EC to be the only
country with a high incidence of BSE However,
reports by the British Mnistry of Agriculture, Foods
and Fisheries state that no gelatin in the UK is
being produced from bovine materials sourced from
within the UK

FDA w | continue to nonitor this
situation, and M. Schrieber, a | ater speaker today,
is going to provide nore informati on and comments on
t hese sources of raw materials later this afternoon.

Thank you.

CHAl RVAN BROMW: Vel |, we're only an hour
and a half ahead of schedule now. | think it's tine
to break up the formality a little bit, and I have one
or two questions for the speakers, and | hope other
menbers of the conmmttee may also do it.

| al ways thought that hooves were used as
a source of gelatin, and | wonder if this is sinply a
m sconcepti on or whet her hooves are out of fashion or
whether | -- Wat is the problemthere? Either Dr.
Honstead or Dr. Vanderveen. A response, or anybody in
the industry who is a gelatin manufacturer?

DR WRATHALL: Dr. Brown, ny under st andi ng
is that the hooves are not used. They are renoved and

not used in the manufacture of bone for gelatin naking
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processes.

CHAI RVAN  BROWN: Anywher e? |  nean,
certainly, here, because you would know t hat.

DR WRATHALL: Certainly, in those plants
that | visited that, | think, is the case, and | was
told that it was nmandated that they woul d not be used.

CHAI RVAN BROMWN:  |s there any reason for
that, do you know?

DR. WRATHALL.: I think it was primarily
dealing with the possible contamnation frommatter on
t he hooves and that the cut would be nmade severa
i nches above.

CHAI RVAN BROWN: Yes? From the floor.
Woul d you use the mcrophone, please, and identify
yoursel f?

MR.  SCHRI EBER: My nane is Reinhard
Schri eber. I will make a speech this afternoon on
manuf acturing i n Europe.

| think that the answer to your question
is the hooves have never been used for gelatin
manuf act uri ng, because the content of the --

CHAl RMVAN BROWN:  The mi cr ophone has been
going on and off at the speaker's position.

MR.  SCHRI EBER: Maybe this is better

kay.
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The reason for not using hooves is quite
easy to answer. Hooves have never been used to
manuf acture gel ati ne, because the main protein in the
hooves is keratin and not collagen, and col |l agen, as
you know, is the main source, the only source,
basically, where you can manufacture gelatin from

The m sunderstanding mght be that in the
past hooves has been used to nmanufacture peptones or
amno acids by total degradation of this protein, but
for gelatin manufacturing they are unusabl e.

CHAI RVAN BROWN: Thank you very nuch.
O her questions? Yes, Dr. Schonberger?

DR,  SCHONBERGER: I just wanted a
clarification. D d we hear that the skulls and the
bone that's right near the central nervous systemare
not used for gelatin in the United Kingdomor did I
m s- hear that?

CHAI RVAN BROWN: Dr. Honstead? Ch, Dr.
Vander veen. The question involves the use of the
skull or bones in the skull or spinal colum, the
vertebrae or the skull, as sources for gelatin.

DR. HONSTEAD: What's the question?

CHAI RVAN BROWN: The question is: Are
t hey excluded? They are not used?

DR. HONSTEAD: In the EC?
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CHAI RVAN BROMN: Wl |, anywhere.

DR. HONSTEAD: In the EC the entire head
and spinal colum is banned for consunption by any
ani mal .

CHAI RVAN BROMN:  |s that just the spina
colum or the vertebral ?

DR HONSTEAD: The spinal col um i ncl udes
all of that, the spinal cord and all the soft tissues,
as well as the bones.

In non-EC countries, of course, those
rules don't apply, and in the United States, of
course, they could use it.

DR. SCHONBERGER: So it's not made into
gelatin then, the skulls?

DR HONSTEAD: No, the skulls are not used
in the EC, as best of ny understanding. W're just
tal ki ng regul ati ons here.

CHAI RVAN BROMWN:  EC, for those who don't
know, is the European Conmunity. Yes?

DR, HUESTON: Dr. Honstead, can you
comment on the | evel of surveillance and conpliance in
t he European Community as it relates to these rul es?
| realize and acknow edge the regul ati ons you state
are accurate to the best of ny know edge.

DR. HONSTEAD: No. W don't have any
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under st andi ng of that.

CHAI RVAN BROMN:  Dr. Schri eber.

MR. SCHRI EBER. Excuse ne, Dr. Honstead.
| have to nmake a slight correction.

First of all, to give you one answer which
is very inmportant, today in the United Kingdom no
gelatine manufacture takes place at all for
pharmaceutical or edible or cosnetic consunption based
on UK raw material. You will see that this
af t er noon.

So there is no gel ati ne manufacture in the
moment from U K. raw material for human consunption
There's still alittle bit for photographi c purposes,
but it doesn't nmatter with regard to BSE

A slight correction with regard to spi nal
cord and brain: The regulation in Europe is that in
the UK it is totally banned, because it is a so
call ed SBO specified bovine offal. 1t's destroyed.
I't's incinerated.

The two other countries in which it is
banned conpletely by regulation is Switzerland and
France. Those are the two other countries where we
have sone incidences, still at a very low | evel, but
there are incidences. The other countries basically,

by regulation, it's free, but you will hear alittle
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bit nmore this afternoon about what the gelatine
i ndustry is doing.

CHAI RVAN BROMN:  Yes, Dr. Harrell?

DR. SCHONBERGER: Excuse nme. We knew we
invited the right speakers.

M5. HARRELL: Good norning. M nane is
Ms. Barbara Harrell. I"'mthe only one that's not a
doctor. |I'ma consuner rep, and | have two questions
for either one of the speakers.

The first one is: Howlong fromthe point
of infection until the test for BSEis reactive in the
animals, in the bovine?

CHAl RVAN BROMW:  Any specific test you're
referring to?

M5. HARRELL: |'mnot aware of a test or
| don't know.

CHAI RVAN BROMN:  Ckay, go ahead.

M5. HARRELL: No, not when they get sick,
but when -- As far as the testing, | don't know what
the test is, howit's done, a blood test or whatever.
At what point, or how long is it before it becones
reactive after they're infected?

Then nunber two woul d be --

CHAI RMAN  BROWN: Excuse ne. Let ne

rephrase your first question. |Is there -- First of
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all, is there a test to detect BSE, nunber one; and
two, if there is, at what point in the course of the
illness does it becone positive? |Is that correct,
what you're asking?

M5. HARRELL: Well, | understand that you
do a test for BSE. You're saying that sone cattle are
free of it. So | would inagine --

CHAI RVAN BROAN:  Right. Well, we'll get
into that.

M5. HARRELL: -- there is a test.

CHAl RVAN BROMW:  Ckay. We'll answer that
guesti on.

M5. HARRELL: The other thing: |If there
is a test, can soneone respond to the specificity and
the sensitivity of that test?

CHAI RVAN BROWN: Wul d anybody like to
respond? If not, | wll.

There is no practical test to detect BSE
short of doing a biopsy of the brain, possibly. Now
there is evidence that, if one does a biopsy of a
tonsil of an infected cow, it m ght also be positive,
but there's very little information about that.

There is no, shall we say, test tube
| aboratory diagnostic test for BSE or any other

spongi form encephal opathy. [If there were, it would
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require even nore study to know at what point during
the course of the illness it becane positive.

There is a test which is used, if there
are -- if there is a very high level of infectivity,
and here | can back up just a bit by telling you that
t he nost sensitive test for the diagnosis of any of
the spongiform encephalopathies is sinply the
i nocul ation of a suspect tissue into a susceptible
experinmental animal. That is the nost sensitive test.

There is another test which detects a
pat hol ogi cal protein which may, in fact, be the
causative agent itself, sonetinmes called the prion
protein, but the test detection sensitivity is
approximately ten to 100, 000-fol d | ower than when you
actually inoculate a piece of tissue to see if the
tissue wll transmt the disease.

In the context of today's discussion,
levels of infectivity that we are tal king about woul d
never begin to approach that |evel of detectability in
which the protein could be detected and used as a
mar ker . So we are saddled, unfortunately, in this
field wwth a time consum ng, expensive test which has
essentially no practical bearing on the issue of
di agnosi ng these diseases in cattle.

Wth that, 1'll stop unless you don't
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understand, and | can try and explain better.

Yes, Larry?

DR SCHONBERGER She was al so interested
primarily in what you could use before the aninmal
becane sick, and | think the answer for that is there
is even less ability to handle that, which is what --

CHAl RVMAN BROWN:  Exact | y.

M5. HARRELL: Right. That's what | was
tal ki ng about, during the incubation period.

CHAI RVAN BROMN:  Yes. Well, we don't --
Even when the animal is sick, we don't have a test
except the animal is sick, and we | ook at the brain,
and it | ooks |ike spongi form encephal opathy, and if we
| ook for the protein in the brain, we find it at that
point; and if we inoculate the brain into a
suscepti bl e animal -- for exanple, another cow -- we
can transmt the disease.

These are all three possibilities.

M5. HARRELL: So the definition of a BSE-

free herd is one where there has been no identified

sick -- one aninmal. There's not been identified at
| east identified sick animal. Right?
CHAI RVAN BROMWN: | can't speak for what

the British consider to be a BSE-free herd, but |

woul d think that would be a commobn sense approach.
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That is to say, people are not roamng the fields in
Britain at random so far as | know, slaughtering
cattle to see whether or not a particular herd is
free.

Yes, Karen Hsiao? Dr. Hsiao?

DR HSIAG Paul, in sonme of the materials
t hat we've received prior to this neeting,
particularly your chapter on human -- causes of human
spongi form encephal opathy, there was a table that
lists all of the host tissues that had been used for
infectivity studies, and it's a beautifully put
t oget her table; but --

CHAI RVAN BROMN:  It's al so out of date.

DR HSIAO -- | don't see skin or hide on
this table, and | wondered whet her you've conme across
any new i nformation about skin or hide.

CHAI RVAN BROMWN: | haven't. |'d be glad
to know if anybody else has. That table,
incidentally, that Dr. Hsiao refers to was sinply a
l[isting in the natural hosts of three spongiform
encephal opat hi es, the human variety, scrapie in sheep,
and BSE in cattle.

Al of the tissues that had been tested in
cattle at the tine that that table was made up, the

evidence for infectivity or its absence was very
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anecdot al . It is now nmuch nore conplete, and nay
i nclude -- may include now, and probably does, skin.

To the best of ny know edge, nobody has
ever | ooked at the skin froma scrapie infected sheep,
and certainly they have not from a hunman being
infected with Creutzfeldt-Jakob disease.

W have Dr. Rohwer wanting to nodify that.

Dr. Rohwer.

DR ROHVER There is a single report that
|'"'m aware of. It comes fromthe very early work on
scrapie by Stanp in which he -- There is a single

report that comes fromthe very early work of Stanp,
one of the first investigators of scrapie disease in
a systematic experinental way, in which he clains to
have inocul ated skin frominfected sheep into other
sheep, and | don't renenber the nunbers. They weren't
| arge, but four or five sheep that were tested did not
come down with any disease fromthis inoculation

' ve always been curious as to how he did
this technically. There is no description of how he
honogeni zed the hide or introduced it into these
animals, but | believe that's the only thing out
t here.

CHAI RVAN BROWN: Am | correct, Bob, in

having said that | think, anongst tissues that are
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under current investigation in England for BSE, skin
has been i ncl uded?

DR. ROHVER: |I'm not aware that it has,
again for technical reasons. It's not easy to
i nocul ate skin.

CHAI RVAN BROMN: | think the bottom |i ne,
Dr. Hsiao, is that there is essentially no information
on skin, aside fromthat one study.

DR. ROCS: Yes, Paul, but there is WHO
report, March 24-26, and on the back it says relative
scrapie infectivity titers in tissues and body fl uids
fromnaturally infected sheep and goats with clinica
scrapi e.

There's a little footnote of three, which
is a bad Xerox here, and | can't quite see it; but I
think there nust be sone data that was conpiled. In
fact, no detectable infectivity, category four, lists
cartilaginous tissue, connective tissue, skin.

There's a footnote 4 which reads, "No
infectivity was transmtted in bioassays involving
i noculation of up to 5ng of tissues into rodent
brains.” So there is sone data that probably --

CHAl RVAN BROMN: My under st andi ng of t hat
table is that it's a conposite, and it may well not be

conpletely accurate, and it may not have to do with
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ski n.

DR. ROOS: One last point: | guess the
natural transm ssion of scrapie is still unknown, and
at one point people did hypothesize that probably
scraping fur on wres or fence posts mght be
inportant in transm ssion, and | don't know whet her
there was ever any data to support that hypothesis,
but that mght also have to do with blood and al so
nor e subcut aneous tissue.

CHAl RVAN BROWN:  Yes? Dr. Wl fe?

DR. WOLFE: I want to first raise a
general issue which is sparked off by two comrents a
few m nutes ago, and then a question about the source.

The general issue is that, as one |ooks
for, as | have read through a lot of this information,
some published/unpublished, there is a remarkable
pl et hora of studies using three aninmals, five aninals,
seven ani mal s, upon whi ch concl usi ons have been nade
that there is no infectivity.

For instance, just talking about this
category 4 in the WHO report where no detectable
infectivity -- we don't have any nunbers as to in how
many ani mal s 5ny of tissue wer e I nj ected
intracerebrally. So | just caution us, when we reach

any concl usions, to ask questions about (a) how many



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

54

animals were involved and, if possible, -- sone of
this has been done, sone hasn't -- what are the upper
bounds, the 95 or 99 percent confidence intervals.

In an experiment with five animals, it's
negati ve, does that still mean that we coul d have as
many as ten or 20 percent animals infected, because of
the limts statistically of a small sanple like that?
So a lot of problens, because a |ot of these studies
that |1've looked at are with very small nunbers of
ani mal s.

The specific point was that Dr. Hell nan
menti oned that the sources of gelatin are (a) skin
(b) bones, and (c) connective tissue. |Is the source
of the connective tissue mainly the hide or are there
ot her sources?

Then the correlated question was that a
couple of nonths ago an issue was nade a la U S.
Departnment of Agriculture wth respect to the
preparation of what | and others would call junk neat,
which is taking bones and stripping off protein,
usual ly |l ousy protein, and then nmaki ng neat out of it,
throwing it into sausages and hotdogs and so forth.

What was found was that, when they
switched to a nmechani cal process for this, that in a

nunmber of the sanples there were elenents of spina
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cord and neural tissue there.

So that ny question here is: Wen we're
tal ki ng about bones, what is the assurance, if any,
t hat bones do not include neural tissue which itself,
obvi ously, does have a high problem of -- a large
problemof infectivity? It's a question for those who
are tal king about making gelatin from bones.

CHAI RVAN BROAN:  Right. Dr. Hell man?

DR.  HELLMAN: To the best of our
know edge, nost of the gelatin sourcing is from hide,
per haps bones, and we'll hear this afternoon fromthe
Eur opean Community, because we have sone questions
ourselves as to what extent bones are used in the
European Conmmunity, and if there is discrimnation
anong the types of bones that are included.

One concern that we should be aware of is
that, if bones are crushed and they're all put
together in a big bag, if you will, it's going to be
very difficult to tell the difference between a skul
bone froma leg or whatever. So the bone source does
concern us, and also the way that the hide is
pr epar ed.

So slaughter is a very, very inportant
el ement here, when we consider the sourcing.

DR. WOLFE: And the other question was:
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Did you inply anything beyond -- Wen you said that
connective tissue was a source, what were you neaning
by that?

DR. HELLMAN. That was just included for
conpl et eness. To the best of our know edge, it's
primarily hide. So I don't think that's a concern.

CHAl RVAN BROWN:  Dr. Hsi ao.

DR HSIAO | just wanted to nmake anot her
comment, which has to do with species barriers. Wen
an inoculation is performed between two aninmals of the
sane species, there's a nuch greater |ikelihood that
the host or the recipient will get infected.

So if you take like a nmouse with scrapie
and you inoculate into a nouse, then there's a nuch
greater likelihood that the recipient nouse will get
i nfected, because they' re the sane species; but if you
take a sheep with scrapie and you inoculate into a
nouse, there's a nuch | ower |ikelihood, because of the
so call ed species barrier.

Up until now, we've always thought that
the species barrier was caused by differences in the
am no acid sequence of the prion protein between the
reci pient host and the aninmal from which the inocul um
was derived. What's been very puzzling about this BSE

phenonmenon is that the am no acid difference between
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a cow prion protein and a human prion protein is the
sanme as the amno acid difference between a sheep
prion protein and the human prion protein.

So there should have been, if you just
used that as a criterion, the sane degree of a species
barrier. We've never encountered any evidence,
scientifically or epidemologically, that sheep prions
could cross the species barrier going fromsheep into
pri mates or humans.

It's actually the <current scientific
understanding of prions -- or these transm ssible
encephal opat hy agents does not explain why cow prions
crossed over the species barrier, if they did, into
humans.

So | just wanted to point that out.
Therefore, when we tal k about pork hides which, as far
as | know, first of all, they haven't -- nobody has
ever reported a paper with prion disease -- and then
agai n there's anot her species involved, and whether or
not that species could have the ability to cross the
species barrier into humans is yet another question;
but it seens to nme right now that a pork hide would be
probably extrenely safe.

Then tal king about cow hides one has to

wonder, first of all, whether there are any prions in
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the skin of a cow It seens to nme that no one has
actual ly done that experinment properly. Al so, no one
has ever done the experinent where they took a nouse
skin from a nouse that had scrapie and inocul ated a
nmouse skin into a nouse brain, which probably would be
useful to know the answer to, or a sheep hide and
taking that and inoculating into a sheep brain, which
woul d al so be useful to know the answer to.

Since we don't know these answers, a | ot
of these questions are very hard to come up wth
definitive policies for.

CHAl RVAN BROAWN:  To add sonet hing to what
Dr. Hsiao just said, there is, of course, a relative
species barrier, but it is never absolute -- that is,
al nost never absolute. It inhibits the transm ssion
of di sease between species, but it does not prevent
it.

For exanple, scrapie infected sheep in
conpetent hands, when inoculated, if the brains are
inoculated into mce, wll produce scrapie in the
nouse on first passage in close to 75 percent of the
ani mal s. It is nore difficult than if one takes
scrapie in a sheep and inoculates it into a sheep.
That's correct.

So it's not an absolute barrier. It's a
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partial barrier, and it does nake it nore difficult to
transmt disease, and it's one of the things that we
are counting on with respect to BSE in humans.

| think Dr. Wlfe's critique on both
counts was very appropriate. As a little added
coment about the possibility of nervous system
contam nating non-nervous system tissues, it 1is
traditional, at least in England, when a cow is
sl aughtered to halve the cow wth a cutting
instrunent, usually a saw, and that saw goes directly
t hrough the spinal cord.

You can imagine that a great deal of
contam nation, potential contam nation, mght occur in
nmuscl e which had been taken from cows so sl aughtered.
So our initial reluctance to accept the possibility
that nuscle from a BSE infected cow could infect
humans was probably m spl aced.

| f humans have, in fact, been infected
with BSE, it is nore likely that the source of the
infection actually was nervous tissue contam nation.
That' s one point.

The second point is that you are
absolutely right in terns of the nunbers of animals
t hat have been used in many cases for the detection of

the infectious -- My mcrophone is now going off, |
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think -- the detection of the infectious agent, such
that a positive is very significant, but a negative
may not be.

One generally, because of the |ength of
time it takes to transmt the disease in experinental
animal s, we don't have information based on 50 or 100
or 1,000 animals which, if all were negative, would be
very persuasive. Very often, as you say, it anmounts
only to -- I think we may have to take an early break
after all.

DR. WOLFE: Sounds like a saw.

CHAl RVAN BROMN:  Right. But that point is
wel | taken.

(Wher eupon, the foregoing nmatter went off

the record at 10:17 a.m and went back on

the record at 10:38 a.m)

CHAI RVAN BROWN: Ladi es and gentl enen,
could we reconvene the neeting now.

W' re going to keep on pushing ahead, and
the next two presentations will concern not sourcing
but processing of gelatin, and we shall hear from
representatives of t wo di fferent gelatin
manuf acturers. E ther Dr. Wathall or Dr. Dunn, it's
your choice. Al right, Dr. Wathall, who is in fact

schedul ed to be first, will now tal k about processing.
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Dr. Wathall.

DR WRATHALL: Dr. Brown, | want to thank
you and this conmttee for the opportunity to speak on
behalf of the Gelatin Mnufacturers Institute of
Ameri ca about the gelatin manufacturing process.

My nane is Dr. Donald P. Wathall. I'ma
Senior Technical Associate with Eastman GCel atine
Cor poration and have worked at Eastman Gel atine for
the past 13 years, mainly in the area of research and
devel opnent, but also have sone experience in the
analytical testing on the product side of the
busi ness.

My topic will be |inmed bone gelatin or
linmed ossein gelatin, but 1'd like to start by nmaking
sone general comrents about gelatin, if | could have
t he next slide, please.

Celatin is a pure protein obtained by the
partial hydrolysis of collagen derived fromthe skin,
white connective tissue and bones of animals. There
are two major types of gelatin. Type A is gelatin
derived froman acid-treated precursor such as pigskin
gelatin. Type B is gelatin derived froman alkali -
treated precursor such as |linmed ossein gelatin.

Next slide, please.

In the Gelatin Manufacturers Institute of
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Anerica, there are a variety of both types of gelatin
manuf acturers. Type A reports gelatin manufacturers
are Cangel of  Canada, DynaCel , Hor el Foods
Corporation, Kind & Knox Celatine, Kraft Foods,
Atlantic Celatin, and Systens Bio-Industries of the
U.S., and Leiner Davis of Mxico.

Type B gel atin manufacturers are Eastnman
Cel atine Corporation and Kind & Knox Gel ati ne produce
limed ossein gelatin, and Kraft Foods Atlantic Celatin
produces al kali bovi ne hide gel atin.

Next slide, please.

As has been nentioned previously, the nost
common pharmaceutical uses of gelatin are in the
production of hard and soft capsules in vitamn
encapsul ati on and tabl etting.

Next slide, please.

CGelatin is also vital to the photographic
i ndustry where it is used in enulsion preparation
coating and hardening in virtually every photographic
product, including black and white photo paper, color
phot o paper, graphic film color film and sensitive
X-ray filns.

The primary source of photograph gelatin
comes fromthe |linmed ossein process, and the highest

possible purity is essential to neet both the
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phar maceuti cal and the photographic requirenents.

Next slide, please.

The am no acid conposition of gelatinis
virtually identical to the am no acid conposition of
col l agen, which is the major protein conponent of
bone, hide and pigskin. O particular note is the
hi gh | evel of proline and hydroxyproline which is a
common feature of both collagen and gel atin.

Next slide, please.

Sone of the major functional properties of
gelatin are its ability to form set gel, gelation
properties. It's a very good ermulsifier. Also the
aeration, stabilization properties, binding, finding,

encapsul ati on, and m croencapsul ati on properties are

excel | ent.

Next slide, please.

Sone general characteristics of Type A and
Type B gelatin are shown here. The final pH is

slightly lower for the Type A gelatin, ranging from
four and a half to six, conpared to five to seven
The isoelectric points of Type A and Type
B are quite different, and this is related to the
hydr ol ysi s procedures. For Type A it primarily on
acid hydrolysis, and Type B includes both acid and

al kali or limed hydrolysis, which results in a nuch
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| ower isoelectric point.

The gel strength and viscosity are very
simlar in the two gels, and the ash is also quite
simlar in both types.

Next slide, please.

There are two major objectives in the
manuf acturing process for gelatin. The first is
hydrolysis, and it is very inportant to hydrolyze a
sufficient nunber of cross-link and peptide bonds in
the three-dinensional collagen matrix in order to
render the hydrolyzed collagen highly soluble in
aqueous sol utions, aqueous environnents.

This hydrolysis is done through extensive
al kaline conditioning for the Type B gelatins, plus
acidic and thermal hydrolysis procedures for both Type
A and Type B gel ati ns.

The second mjor objective of the
manuf acturing process is purification. This is done
by renoving soluble proteins and other organic
inmpurities during the pre-treatnent stages when the
collagen is still insoluble by using agitation or
washi ng and frequent solution changes.

Secondl y, in the extraction phase
i nsol ubl e proteins and other insoluble organics are

left behind in what is terned in the industry as
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t ankage followi ng the aqueous extraction stage. In
addition, filtration, deionization are also used as
i nportant purification steps.

Next slide, please.

This is a schemati ¢ whi ch denonstrates the
many di screte steps used in the manufacturing process
for both linmed ossein and alkali-treated cattle and
pi gski n process.

Today | wll describe the lined ossein
process. That begins with the degreased, dried and
crushed cattl e bones.

Next slide, please.

In the United States 98 percent of the
bone conmes from USDA inspected plants, two percent
from Argentina. During the process, bone is crushed
to a maximumsize of 5/8 inch. It is then cooked for
15-45 mnutes at tenperatures rangi ng between 180-250
degrees Fahrenheit.

H gh speed industrial centrifuges are used
then to renove nost of the liquid tallow and the
water. After that, the bone is dried at an average
residence tine between 30 and 60 m nutes, and at a
tenperature between 160 degrees and 220 degrees
Fahr enhei t.

The final npisture content of the bone
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after the drying process wll typically range between
six and nine percent. Following the drying, a
separation is carried out, minly to renove the
smal | er pieces of bone, and the remai nder have a size
range between 1/8 and 5/8 of an inch.

Anot her inportant step in the degreasing
process is a density separation which is carried out
and which concentrates and collects the high density
bone pieces for gelatin manufacture.

As a result of this process, the fina
bone quality has a relatively high mneral to protein
rati o of about two. The size ranges, 1/8 to 5/8 of an
inch. The noisture content, 6 to 9 percent.

There is a sinewtendon-1iganent content
of approximately zero to four percent in this final
product, and the fat content of the bone at this point
ranges between one and four percent.

Next slide, please.

The degreased dry gel bone is shipped to
the gelatin manufacturing sites for further
processing, and the first step at these sites is
acidulation in which the bone is dem neralized. Just
as a point of termnology in the trade, the
dem neralized bone is terned as ossein.

This demineralization is carried out with
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hydrochloric acid at a concentration of between four
and six percent. The acidulation tine is five to
seven days. It takes approximtely two days for the
bulk of the mneral to be renoved, and as a result of
the counter-current process, the ossein is in contact
-- the demneralized ossein is in contact with the
acid for approximately three to five days.

The aci dul ati on tenperature ranges between
50 and 65 degrees Fahrenheit. Fol l owi ng the
aci dul ati on and dem neralization, the ossein is washed
using multiple batch or continuous rinse over a 24-
hour time period to renove acids, salts, fat and other
inmpurities. There's a major reduction in the residual
fat content as a result of this step.

The purpose of the acidulation is to
remove the mneral content of the bone, also to
hydrol yze sonme of the collagen bonds and to renove
non-col  agen inpurities.

Next slide, please.

The next step is terned the [|imng
pr ocess. In this step the ossein is punped into
limng pits, and I|inme slurry is added at a
concentration of one to four percent. At this

concentration, there is a saturated solution of I|ine,

and it is mintained as a saturated solution
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t hr oughout the process.

As a result, the linme slurry pH ranges
from12.0 up to 12.7. The tine is extensive, ranging
from 35 to 70 days, and the limng tenperature is
mai nt ai ned between 50 and 70 degrees Fahrenheit.

There is daily, vigorous agitation that is
used during this part of the process, and at |east
weekly lime slurry changes are nade. This is -- A
maj or part of the bond hydrolysis occurs in this stage
of the process, and it's also a major purification
part of the process as well. The purpose is to
extensively hydrolyze col |l agen bonds and renove non-
col l agen inpurities.

Next slide, please.

The followng step is the washing and
neutralization step. The ossein -- linmed ossein is
punped into wash mlls, and there's an extensive wash
procedure that takes place that goes over a period of
24- 48 hours.

During this procedure, very Vigorous
agitation is used throughout the procedure, throughout
t he washi ng procedure, and a | arge quantity of water
is used in this wash process, rangi ng between 50 and
100 pounds of water per pound of gel atin.

Wat er tenperature ranges between 45 and 70
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degrees Fahrenheit. At sone point in the washing
process, mneral acid is added to neutralize excess
l[ime. This then generally brings the pH down to about
three, and as that acid is washed out, the pH wll
rise back to the aim which is generally an aimof pH
between five and seven for the ossein at the end of
this process.

The purpose of the washing step is to
remove and neutralize excess |line and to renove non-
col l agen inpurities.

Next slide, please.

Fol | ow ng t he washi ng process, the gelatin
is punped -- or the ossein -- Excuse ne -- the ossein
is punped into extraction kettles for a series of hot
wat er extractions, and again a note of term nol ogy.
At this point the material extracted fromthe ossein
is termed gelatin. Demneralized water is used during
this extraction process.

The procedure is to carry out a series of
extractions at successively higher water tenperature,
with the water tenperature ranging from 120 degrees
Fahrenheit wup to 200 degrees Fahrenheit. The
conditioning tinme of the water and the ossein ranges
fromone to six hours per extraction.

Because of the extraction tinme and
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tenperature, extensive additional thermal hydrolysis
of the ossein bonds occurs in this state of the
pr ocess.

The main purposes of the extraction
process is to solubilize hydrolyzed coll agen and al so
to exclude nonextractable inpurities such as fatty
aci ds, insoluble proteins. At this point, a great
majority of fatty acids that remain in the ossein are
| eft behind in the tankage.

Next slide, please.

Following the extraction procedure, the
liquid gelatin solution goes through a nunber of
additional finishing steps. The first of these is an
initial filtration, and a cellulose -- conbination
cel l ul ose/ di at omaceous earth filter is used in this
procedure.

Following the filtration, the gelatin is
dei oni zed sequentially through an anionic and cationic
resin bed. Fol | owi ng deioni zation, the gelatin is
concentrated using one or two steps of evaporation to
a concentration between 15 and 45 percent.

Fol | owi ng evaporation, the concentrated
gel is filtered through a polishing filter, again with
a cellul ose/diatomacous earth conbination filter.

Then the pH is adjusted, usually with caustic, to a
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final aimof between five and seven.

| mredi ately before setting and drying, the
gel is sterilized by heating the gelatin solution to
a tenperature of Dbetween 280 and 290 degrees
Fahrenheit for eight to 12 seconds. Then the gel is
cool ed, set and noodl ed, and goes on to drying beds,
novi ng dryi ng beds through a series of chanbers where
it isdried with highly filtered air, starting at |ow
tenperatures up to -- starting at about 80 degrees up
to 160 degrees in the final chanbers, drying chanbers.

The final noisture content is 10-12
percent. Drying tinme ranges between one and three
hours.

Foll owi ng the drying stage, the gelatinis
ground to an 80 to 30 nesh size. For those that may
not be famliar with that term nology, it's between
600 and 2400 m cron si ze.

The finished gelatin is then tested using
a wde variety of mcrobiological, chemcal and
physi cal tests. Gelatin wused for photographic
pur poses nust al so pass a nunber of highly sensitive
phot ogr aphi c tests.

M. Chairman and Conmittee nenbers, that
concl udes ny presentation. Thank you.

CHAl RMAN BROAN:  Thank you very mnuch, Dr.
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Wathall. Dr. Dunn, do you have a subject which would
be appropriate to delay questions for the two of you
together or is your subject going to be substantially
different, so we should ask questions now?

DR, DUNN: I'd say nore simlar than
different.

CHAI RMAN BROWN: kay, let us then go
right on to Dr. Dunn, and following Dr. Dunn's
presentation we will open the floor to questions.

DR DUNN. My nane is Mchael Dunn. [|I'm
currently Manager of Edi ble and Techni cal Services at
Kind & Knox Gelatine in Sioux Cty, |owa.

| would like to thank the FDA Pl anning
Commttee for giving nme the opportunity to describe --
Could you put the first slide on, please? I"d like
to thank the Commttee for giving ne the opportunity
to describe the pork skin gelatin manufacturing
process on behalf of the GM A conpani es.

The GM A pork skin gelatin producers
i ncl ude Cangel which is based in Canada, and Leiner
Davis which is |located in Mexico. The remainder of
the conpanies are l|located in the US., and these
include DynaCel, Hornel, Kind & Knox, Atlantic
Gel ati ne and SBI

| will preface ny presentation today by
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making it clear that the information I wll be
provi ding today represents a pool ed conposite of what
| have obtained from the nenber conpanies regarding
specific processing conditions and is intended to be
a broad representation of how the U 'S industry
produces pork skin gelatin, rather than a typica
exanpl e of how an i ndividual conpany woul d produce the
pr oduct .

Before | describe the process, | would
li ke to make sone general remarks about sone of the
typi cal chem cal and physical properties of pork skin
gelatin and its applications in the food and
phar maceuti cal areas.

Could I have the second slide, please?

The typical pHrange for pork skin gelatin
is about four and a half to six, which is a little
| oner than that observed for bone gelatin. Thi s
difference is driven by primarily varying custoner
requirenents for these types of gelatin.

The isoelectric point for pork skin
gelatin is distinctly higher than that observed for
bone gel atin, since both asparagi ne and gl utam ne are
preserved during the pork skin gelatin process. The
gel strength and viscosity, which are inportant

characteristics for the processing and the perfornmance
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of the finished product application, vary broadly and
correlate wwth the average nol ecul ar weight of the
gelatin proteins.

The ash varies fromclose to zero to as
high as two percent, and this depends prinmarily on
processing conditions, raw material sources, and
whet her or not ion exchange is used.

Coul d I have the next slide, please.

Froma nutritional standpoint, gelatin is
virtually all protein froma macronol ecul ar point of
view, about 98-99 percent on a dry basis. Gelatinis
devoi d, therefore, of fat and carbohydrate.

O her than protein, the finished gelatin
is conposed primarily of noisture and a snall anount
of ash.

Could I have the next slide, please.

The majority of pork skin gelatin is
supplied to the edible marketplace and is used in a
broad variety of applications, in dairy products such
as yogurts, cream cheeses and ice cream in frozen
foods as a stabilizer, in a broad variety of gelatin
desserts, in confections such as Gumm Bears and
mar shmal | ows, and in many ot her products.

Could I have the next slide, please.

Pork skin gelatin is also used in a nunber
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of inportant pharmaceutical applications. |Its prinmary
use continues to be for the manufacture of hard and
soft capsules. A newer and growi ng application is its
use in gelcaps or caplets. It is also used in to
encapsul ate vitamns, flavors and col ors.

| would also like to note that, to the
best of our know edge, the gelatin used in the U.S.
for vaccines and surgical sponges is exclusively
derived from porcine sources.

Coul d I have the next slide, please.

In contrast to the bone gelatin process,
t he pork skin process is nuch shorter in duration.
Since we are not starting with the hard tissue, we
must not -- we avoid dem neralization and do not
enpl oy the extensive |imng process.

As a result, pork skin gelatin can be
manuf actured in two to four days fromstart to finish.
In addition to the pork skins which are the source of
col |l agen protein, there is a significant anmount of
acid used for conditioning the skins and a |arge
anmount of water which is used for rinsing follow ng
pre-treatnment and for the extraction of gelatin.

There is a series of processing steps
which allows for the isolation and purification of

gelatin fromthis collagen containing raw materi al
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There is initially a size reduction step, which we
refer to as chopping, which is followed by acid
treat ment and washi ng.

The conditioned material is then extracted
with hot water, and the resulting gelatin solution is
exposed to filtration and ion exchange. The dilute
gelatin solution is then concentrated, using either
vacuum evaporation or ultrafiltration, to produce a
t hi cker gelatin solution.

The thick liquor is then exposed to HCST
sterilization conditions. The concentrate is then
chilled to the gel point and extruded as noodl es and
is dried and ground to produce a finished gelatin
extract.

Could I have the next slide, please.

Pork skin is the predom nant raw materi al
source for the production of gelatin in the United
St at es. The pork skins that are used for the
production of gelatin are obtained from USDA and
Canadi an Departnment of Agriculture inspected neat
processi ng pl ants.

G ean pork skins trimred of fat, flesh and
hair are received fresh under refrigerated conditions
or frozen. The pork skins are stored under

refrigerated conditions wuntil they are used for
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gel atin production.

Could I have the next slide.

The first step in the processing of the
raw material involves the reduction of the size of the
skin material by nmechanical nmeans. The refrigerated
pork skins are conveyed into a piece of equipnent
call ed a chopper, which cuts the skins into snaller
pi eces.

As aresult of this type of treatnent, the
size of the skins is reduced from approximately one to
two square feet to approxinmately four to 24 square
i nches. The resulting snmaller pork skin pieces
provide for inproved material flow, reduced clunping
of skins, and nore uniformconditioning with acid as
a result of their increased surface area.

Could I have the next slide, please.

The skins are then transferred to |arge
tanks equi pped with tunblers for agitation where they
are soaked at a low pHto pronote swelling of the raw
material and to initiate the process of hydrolysis,
which helps to facilitate the extraction of gelatin.

The skins are typically held for five to
16 hours at a pH ranging between one and 3.8.
Sul furic acid is the nost commonly used, but HCL is

al so used in sone cases.
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Following the acid treatnent, skins are
washed with water to allow for the renoval of grease,
acids and salts, and to adjust the pH for the
extraction process. A continuous rinse wll take
bet ween four to eight hours, and batch rinsing wll
take anywhere from 20 to 48 hours to achieve the
hi gher pH for extraction. The pH target for
extraction wll vary between a pH of 3.0 and 5.0.

Could I have the next slide.

The acid conditioned skins are then
transferred to large steamjacketed cooking vessels
where they are exposed to a series of hot water
extractions with varying tinme/tenperature profiles.
The pH, tenperature, tinme and the nunber of
extractions enployed varies across the industry and
depends on a nunber of factors, including product
needs, types of equipnent, timng of operations, and
econom Ccs.

The nunber of extractions can vary between
three and six, but four is the npbst common. The
extraction conditions representative of the industry
are shown there on the slide.

As can be observed fromthis table, the
extraction tenperature is gradually increased wth

subsequent extractions. Renmenber, the tenperature
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ranges are quite broad, because they represent the
variability across the industry.

The concentration of the extracted gelatin
ranges between two and seven percent. This dilute
gelatin is referred to as the thin |iquor. The
initial extracts which are produced at relatively
| ower tenperatures exhibit higher nol ecul ar weights,
viscosities, gel strengths, and are the | east col ored.

In contrast, the latter extracts, which
are produced at higher tenperatures, exhibit |ower
nol ecul ar wei ghts, viscosities, gel strengths, and a
greater degree of color.

After the last extraction, the nmjor
grease fraction is renoved from the cooking vessels
and is subjected to further processing.

Could I have the next slide, please.

Subsequent to extraction, there is an
initial filtration step. A typical exanple of a
filtration unit would be a vertical leaf-type filter
that is precoated with diatomaceous earth and/or
cel | ul ose.

This step renoves coagulated protein,
primarily non-collagenous type, and other undi ssol ved
particul ate and grease. As a result, the clarity of

the product is inproved, and the ion exchange col ums



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

80

are protected.
The filter ratings with respect to pour
size with depend on how the filter is configured and

can vary between a few m crons and approxi mately 100

m crons.
Coul d I have the next slide, please.
When ion exchange is enployed, it is used
i mredi ately following filtration. Bot h anion and

cation exchange colums are enpl oyed to reduce the ash
content of the final product to wthin .1 to 1.1
percent range.

The conductivity of the deionized Iiquor
typically ranges between 50 and approximately 300
m cr onol es. The primary cations that are renoved
i nclude cal cium rmagnesiumand iron. The ngj or anion
renoved will be a counter-ion of the acidulating acid,
sul phate in nost cases, but sonetines chloride.

Could I have the next slide, please.

Vacuum evaporation is the nobst common
means of concentrating the thin [iquor, although
ultra-filtration is used to sonme extent in the
industry. Both nultiple effect rising filmas well as
multiple effect plate and frane evaporators are used
in the industry.

The resulting thick liquor will range in
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concentration between 15 and 35 percent gelatin,
depending on the type of concentration equipnent
enpl oyed.

The tenperature of the resulting thick
[iquor will typically range between 113 and 150
degrees Fahrenheit.

Could I have the next slide, please.

Filtration is used again follow ng the
concentration to clarify the gelatin |Iiquor by
renmovi ng any additional coagulated protein and any
other particulate matter.

Plate and franme filtration is typically
used at this stage of the process, primarily because
of the higher viscosity of the solution. A typical
configuration would be a cellulose -- would be using
cellulose filter pads coated with di at onaceous earth.

Again, filter ratings wll vary dependi ng
on the exact configuration of the filter nedia. The
tenperature typically ranges between 113 and 140
degrees Fahrenheit at this stage of the process.

Could I have the next one, please.

Fi nal pH adjustnents are typically
perforned at this stage to target the pH of the fina
product. The pH of the final product ranges between

three and a half to six, and is determned primarily
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by the custoner requirenents.

Aci ds and bases typically used to adjust
pH at this point are sulfuric and hydrochloric acid.
Bases are sodi um hydroxi de and ammoni um hydr oxi de.

Coul d I have the next slide, please.

The thick liquor, in nost cases, isS
further concentrated by enploying a scrape surface,
thin filmvacuum evaporator to achieve a final gelatin
concentration rangi ng between 25 and 50 percent.

The concentration of the gelatin solution
obtained at this stage is extrenely dependent on the
viscosity of the extract, i.e., much  hi gher
concentrations can be achieved wth the latter
extracts that exhibit much | ower viscosities.

The evaporator output tenperature ranges
between 118 and 125 degrees Fahrenheit.

Could I have the next one, please.

All conpanies in the GMA group have
incorporated sterilization step into their processes.
Steminjection or infusion is the nost common form of
sterilization used, although the plate type is also
used to sonme extent.

A fully concentrated gelatin liquor is
exposed to sterilization tenperatures rangi ng between

248 and 303 degrees Fahrenheit for up to five to 13
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seconds to ensure mcrobiol ogical purity.

Next slide, please.

The thick gelatin liquor is then chilled
to approximtely anbient tenperature enploying a
gl ycol cooled votator heat exchanger tube. The
gelling mass is then extruded through a perforated
head as noodl es onto a continuous oscillating conveyor
belt which supplies the dryer

The noodl es are approximately one to two
feet in length and about 1/8 inch in dianeter. This
gell ed formprovides for maxi num surface area and thus
efficient drying.

Next slide, please.

The wet noodles are deposited onto a
stainl ess steel, open weave drying belt that is about
12 feet wide and approximately 100 feet long. The
porous bed of noodles passes through seven to 12
drying zones, ranging in tenperatures from 85 degrees
Fahrenheit in the initial zone to up to 158 degrees in
the final zone.

The tenperatures of the zones gradually
i ncrease as the noodl es nove slowy through the dryer
to avoid nelting and the case hardeni ng of the noodle
surface. Transit time through the dryer ranges

bet ween two and four hours.
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The gelatin is dried to a noi sture content
of eight to 12.5 percent, utilizing dehum dified and
filtered air. At the end of the dryer, there is a pin
breaker which breaks the rigid gelatin bed of noodl es
into | arge chunks which are then conveyed on to a mll
for grinding.

Next slide, please.

The dried gelatin is ground, enploying a
cave mll, to a particle size rangi ng between two and
40 mesh.

Last slide, please.

Each gel atin extract is sanpled and tested
for a broad range of physical, chemcal, and
m crobi ol ogi cal characteristics which are specified by
custoners and neet the requirenents of the U S.
Phar macopei a and/ or through chem cal codex.

The extracts are stored into inventory
prior to use in the manufacturing of final product
| ots.

That concl udes ny presentation. Thank you
for your attention. Thank you for the invitation.

CHAl RMVAN BROAN:  Thank you very mnuch, Dr.
Dunn.

Well, for me, that's quite an educati on.

| especially like the idea of wet gelatin noodles.
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It's too bad they have to be dried before they are
di stri but ed.

We have about 40 m nutes avail able to us
bef ore noon, which is when | propose to have our |unch
break, and |'msure there will be many questions now.
| reserve the right to break into the discussion if it
beconmes a little premature in the sense that this
afternoon we're going to have a fair anount of
information given to us about nethods by which the
spongi f orm encephal opat hy agents can be inactivated.

| amsure that, in the course of trying to
put together that information with the information we
have just heard, we're going to have a pretty
detail ed, point by point analysis of what steps in the
processes we've just heard would or would not be
effective and how effective they mght be, but | think
we can go ahead and start anyway and see where the
di scussi on goes.

So the Chair is open for questions. Yes?

MR, FAI TEK: Dr. Brown, are non-bovine
products, gelatin or otherwise, within the purview of
what this commttee is supposed to discuss?

CHAl RVAN BROWN: As we have 40 m nutes,
why don't we see?

MR FAITEK: Ckay. Then the question is:
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Apparently, porcine products haven't been nentioned in
any of the literature. Does that nean that porcine
products are not a danger for transm ssion of TSE?

CHAI RVAN BROWN: It probably doesn't nean
that, rigorously speaking. The pig is susceptible to
be -- well, to BSE -- to, in fact, yes, to BSE,
experinmentally; that is, if you inoculate into the
brain or feed a pig with material -- Excuse ne?

DR.  HUESTON: Not feed. Only under
i nocul ati on.

CHAl RVAN BROMN:  Right. Well, | was going
to say, the feeding didn't work, but the inoculation
of the brain did. The point is, it is a susceptible
species, but to the best of our know edge, in nature
no pig has ever been identified to have died from or
been afflicted spongiform encephal opat hy.

Therefore, in the broad schene of things,
pigs would certainly have to be considered |ess
i mportant as a source of this disease than are cattle.
I"'mtrying to say that we cannot absolutely exclude
the pig fromconsideration, but it would certainly, on
t he basis of what we know vis a vis the cow, be vastly
| ess inportant.

Yes, Larry?

DR. SCHONBERGER: On that sane issue, |



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

87

think Dr. Dunn nentioned that vaccines in the United
States only contained the porcine --

DR. DUNN: To the best of our --

DR. SCHONBERGER: -- because we have a
docunent that was given to us that |isted a nunber of
vacci nes. It says gelatin. Many of them after
gelatin say pigskin only. Sone |leave that as a
guestion. Are you now saying that we don't have to
have that as a question anynore? It's all porcine?

DR DUNN. To the best of ny know edge, at
this monent fromthe data we're aware of, all of the
custoners that are making vaccines and surgical
sponges derive that material from porcine gelatin.

CHAIl RMVAN BROMWN: Ot her questions.  Yes,
Si dney?

DR. WOLFE: This is just a followup on
what | was raising earlier. Gven that you' re using
crushed bone in the first presentation by Dr.
Wathall, what is the evidence that there isn't any or
there's only a mniml anmount or what |ooking has
there been for neural tissue which would probably get
through a | ot of those processes?

DR WRATHALL: | think that there will be
a presentation this afternoon, | believe, by Dr.

Schri eber addressing that.
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DR WOLFE; Okay.

CHAI RVAN BROMN:  Yes, again?

MR FAI TEK: To Dr. Wathall, is the
presentation you made on the process -- |Is that fairly
typical of the industry or is that -- were you

descri bing Eastman's process in this?

DR, WRATHALL: | cooperated with Dr.
M chael Dunn. W represent the only two manufacturers
inthe United States that use that process, and so the
information that | gave was representative or across
the range of conditions for both of our processes.

MR FAI TEK: What other processes are you
aware of that are drastically different fromthe ones
t hat you descri bed?

DR. WRATHALL: I'mnot famliar with the
Eur opean process, but | would expect it to be very
simlar to the process that | descri bed.

MR FAITEK So this is widely used in the
United States, the process that you described?

DR. WRATHALL: Yes. As | nentioned, in
the United States there is only the two conpani es that
use that, and this is a summary of the conditions used
by both conpani es.

CHAIl RMVAN BROMWN:  Yes, Dr. Wl fe again

DR. WOLFE: At the risk of offending the
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statenent that you nade, Dr. Brown, since neither of
you, Dr. W at hal | or Dr. Dunn, are nmaki ng
presentations this afternoon, and since when the
survey that FDA described was done on the question of
does gelatin processing result in destruction of BSE s
i nfectious agent, all of the responses were that they
were not doing any ongoing studies thenselves, and
they were only aware of data provided by GMA.

Coul d you just at least tell us the source
or what that data were?

DR. DUNN:. To clarify that, that was put
together by both GMA and GVE in Europe, both the
Ameri can and European organi zations, but nost of the
data --

DR, WOLFE: And what are those data
t hough?

DR DUNN. Data that relate to infectivity
are studies that were done exclusively in Europe.

DR WOLFE: And have you provided those to
t he FDA?

DR DUNN:  Yes. Al of that information,
al | updat ed.

DR WOLFE: Ckay. So that's what they --
They're referring to the studies that were mainly done

in Europe on --



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

90

DR. DUNN. That's correct.

DR. WOLFE: -- the infectivity after or
t hrough your process that you've described?

DR DUNN. Wereas to the processing steps
and their effect on reducing the --

DR WOLFE: And this is both the bone and
t he pork skin or what?

DR. DUNN: This is only bone.
WOLFE: Only bone? Ckay.
DUNN: Hi de and bone.

WOLFE: Okay. So FDA has that then?

T 3 3 3

DUNN: That's correct.

CHAl RVAN BROWN:  Dr. Asher?

DR ASHER Dr. Dunn, you nentioned that
t he predom nant source of raw material --

CHAI RVAN BROWN: | think you're going to
have to use a table m crophone, Dave.

DR. ASHER: Doug, you mentioned that the
predom nant source of raw material for pork skin
gelatin was U S. and Canadi an pigskins. Are you able
to share with us what the other sources are?

DR DUNN: No, | don't think I said that.
| was just saying that the predom nant source of raw
material for gelatin in general is from pork skin,

nmeani ng that nost of the gelatin in the United States
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is pork skin gelatin.

DR, ASHER: But pork skin gelatin is
sourced only from pork skins?

DR DUNN: That's right. That's correct.

CHAI RVAN BROWN:  Dr. Wiite, did you have
a question or did you --

DR. WHI TE: The sane questi on.

CHAI RVAN BROW:  Ckay. Yes, Dr. Hueston?

DR HUESTON: In terns of sourcing of the
pork skins, do pork skins and hides and bones trade
t hrough brokers or do the gelatin manufacturers have
source contracts with the slaughter plants for their
di rect delivery?

DR. DUNN: At least in the case of pork
skins, the latter that you stated is the case, direct
contracts with the slaughter plants.

DR HUESTON: And how about for bones and
hi des?

DR WRATHALL: That's also true of us. W
have direct contracts with the major neat packing
conpanies to provide us with the bones for use in
gel ati n manuf act ure.

DR.  HUESTON: So to the best of your
know edge, there would not be bones or hides or pork

skins being traded as a commobdity by a broker where
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they would | ose the identity between the plant where
they were produced and the manufacturer that was
utilizing them Is that --

DR. WRATHALL: That's to the best of ny
know edge, yes.

CHAI RMAN BROWN: I have a question also
for both of you, and |I'm sure it wll occur to
ever ybody.

As autoclaving is one of the nore
ef fective nethods for decontam nating the spongiform
encephal opat hy agents, and as all of these processes
have as a goal the disruption, nolecular disruption of
t hr ee- di nensi onal tissue, what happens to your product
if you run it through an autoclave for nore than 13
seconds?

DR WRATHALL: | think one coment that |
m ght make is that using the sterilization procedure
that we use does have a mnimm effect, a snall
effect, in reducing the viscosity and causing
addi ti onal bond breakage to occur.

' m not aware of any studies |ooking at
really extensive tinmes at those tenperatures.

CHAI RVAN BROMWN:  Dr. Rohwer?

DR. ROHVWER: Could you give us one nore

point of clarification, which is: Are these exposures
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at atnospheric pressure or are they under pressure?
Even as brief as they are, are these really flash
drying steps or are they true sterilizations. I
forget. One of themwas at 258 degrees Fahrenheit, |
believe for 13 seconds, but is that 258 degrees under
pressure?

DR, DUNN: These are typical steam
injection types of treatnents under these conditions.

DR. ROHVER: But you know that the
contents in the vessel actually nakes an excursion to
258 degrees or the steamis at 258 degrees?

DR DUNN: There is an encl osed | oop, and
a tenperature in there cones to that tenperature.

DR ROHMER | see. So it's being passed
t hrough a pipe at that tenperature?

DR. DUNN. That's right.

DR. ROHWER: Ckay. Thank you.

CHAI RMAN BROWN: Yes from the back, a
guestion?

DR. TABOR: You showed a |ist of eight
manuf acturers that are nenbers of your institute. To
what extent m ght there be smaller conpani es making
gelatin in addition in the United States, and if none,
what percentage of the market for gelatin in the

United States do your eight conpanies provide?
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CHAI RVAN BROMN:  Excuse ne. Wuld it be
hel pful, Dr. Freas, if speakers from the room
identified thensel ves?

DR. TABOR Ckay. |I'm Dr. Edward Tabor
fromthe Food and Drug Adm ni stration.

DR DUNN: The conpanies that | listed are
the only significant manufacturers of gelatin that |
know of in the United States. |If there are smaller
conpani es, those are conpanies that |'m not aware of.

CHAI RVAN BROMN:  Yes, Dr. Hell man?

DR. HELLMAN. Dr. Hellman, FDA, and this
is just a followup on a quick question that Dr.
Huest on had.

Many of the materials that are used by
manufacturers in products that conme to wus as
subm ssions are provided by suppliers, and the
question that | have is: To what extent do you
provide information to suppliers to docunent both the
sourcing of the material and its preparation?

DR DUNN. Basically, the information that
we'll provide to our custoners is simlar to what |
showed on the slide there, stating that the materials
that we use to nake our material are derived from USDA
i nspected plants directly in the United States.

DR HELLMAN: And for the U S. source of
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gelatin, how many of the supplier industry to you
represent? That is, you and Dr. Wathall? | know
we' ve tal ked about this before, and we don't have an
exact handl e on that.

This is also to follow up on a question
that Dr. Rohwer had about smaller manufacturers.

DR.  DUNN: "' m not absolutely sure who
else is out there, but ny guess is that we nake up--

DR. HELLMAN. N nety-ei ght percent?

DR. DUNN: Yes, sonething like this.

DR. HELLMAN. Al right. Yes. W just
wanted to get a handle on the universe, so to speak.
Thank you.

CHAl RVAN BROAN:  Dr. Roos?

DR ROOS: You nentioned that the vaccine
gelatin is pigskin derived, and | wondered about the
vascular graft gelatin, as well as capsules and
tablets used in the United States.

DR, DUNN: Tablets -- that's not
exclusively pigskin gelatin. That's going to be a mx
of bone and pigskin gelatin. The grafts -- |'m not
sure. | can't answer that. | don't have that
i nformati on.

CHAI RVAN  BRON: A question from the

fl oor.
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DR RICHVAN. | amPaul Richman. |I'mwth
the O fice of Vaccines.

| just wanted to nmake a clarifying coment
about the gelatin that's used in vaccines. The
information we have at this point indicates that a
| arge percentage of it is porcine gelatin, but there
are sonme vacci nes that do use bovine gel atin.

CHAI RVAN BROMN:  Fromthe i ndustry's poi nt
of view, why do you -- Are there different uses -- |
mean, you showed different uses for pigskin gelatin
versus bone gelatin. Just speaking commercially, why?
| mean, what is -- Is it different purities, a
different grade, different viscosity?

VWat determ nes whether you use pig's
skins or cattle's bones for a gelatin product or are
they conpletely interchangeable, and it's just a
matter of what's avail abl e?

DR. WRATHALL: | could comment that, in
the case of the |ined ossein gelatin, this is
predom nantly used for photographic purposes, due to
its certain coating characteristics and also it tends
to have a | ower photographic activity.

CHAI RMAN BROWN: So nost of the |ined
gelatin goes -- that in this country, as far as you're

aware, nost of the linmed gelatin -- that is to say,
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ossein -- is destined for photographic purposes?

DR. WRATHALL: | believe a major part of
it would go into photographic purposes, yes.

DR WOLFE: And where does the rest go in
for then, the stuff that doesn't go for photographic
pur poses?

DR DUNN. It would go to pharmaceuti cal,
and a very small amount to edible. So it's really
split between photo and pharmaceutical. You get on
the pig side, and it's primarily food. It's primarily
food and pharnaceutical; but the requirenments are nuch
nmore stringent on the pharnmaceuti cal and phot ographic
side, both mcrobiologically and chem cally.

CHAI RMVAN BROWN:  That is, pharnmacol ogic
and phot ographic are nore stringent than food?

DR.  DUNN: Well, the only thing I can
think of 1is ash. There's not a stringent ash
requi rement so nuch on the food side as there is on
bot h the photo and pharmaceutical side. So we're not
cutting any corners there in ternms of m crobiol ogica
characteristics.

CHAI RVAN BROMN:  Dr. Hsi ao?

DR HSIAG Dr. Wathall, when you had one
of your slides, you said there was Type A and Type B

and under Type B there was the ossein |linmed, and then
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there was another one which was called bovine hide
al kali processing, and we haven't heard anythi ng about
bovi ne hide al kali processing. Could you comment on
how t hat's done?

DR WRATHALL: [|'mnot very know edgeabl e
on that process. I do understand, though, that it
goes through an al kali caustic pretreatnent simlar to
the linme process and is exposed to high pH, perhaps
even higher pH than the bone process.

DR HSIAOQ But is it exposed for whatever
-- let's see -- 35-70 days?

MR. W SEMAN: Excuse ne. I'm Gerry
W senman.

The linmed al kali pretreated hide have the
identical process to the ossein process. The only
thing in the bone is bone has a pretreatnent to renove
the mnerals so that it can be extracted, but once you
get to that point they're identical processes. High
al kali content, a long tine.

DR. HSIAO But for the sane duration?

MR W SEMAN:  Yes.

DR. VH TE: And in the same processing
plants? | nean, are bovine and porcine done in the
same pl ace?

MR. W SEMAN. Yes. They can be.
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DR. HSIAO So that neans that follow ng
acidul ation, -- there's the degreasing and aci dul ati on
which are for the bone. Then everything else after
that pertains to the hide as well?

MR. W SEMAN:  Yes.

CHAI RVAN BROWN: Is there any reason --
Again to cone back to this distribution between skin
and bone, is there any reason why the bone sourced
gelatin is not characteristically used in foodstuffs?

MR. W SEMAN: Part of it is economcs,
really. The bone is a nore expensive source, has a
| ot nore pretreatnent, whereas pig skins or, you know,
or cattle hide can be used directly wthout that
pretreatnent. So a lot of 1is economcs and
availability.

CHAl RVAN BROWN: Can you give ne an idea
of what proportion of global -- of the global usage of
gel atin conmes from the pig skin process versus the
bone process? | nean, | infer fromwhat you say that
nost of it goes to foodstuffs, because you introduced
t he concept of econom cs.

MR. W SEMAN: Well, Dr. Schrieber has
slides on that, but prior to that, in essence, in the
United States about 55 percent of the gelatin produced

is from a pig skin source, and perhaps in the
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twenties, |low twenties, fromhide and from bone.

So there's a --

CHAI RMAN BROVN: So about half of the
gelatin produced in this country goes toward food
product s?

MR. W SEMAN: Probably a bit nore than
t hat .

CHAl RMVAN BROMN:  Two-t hi rds?

MR, WSEMAN. W don't have -- It's very
difficult for us as an industry to accunul ate all of
t hat data, because we're individual manufacturers, and
we don't share custonmer data and where the gelatin is
goi ng to; but good judgnment woul d say that about two-
thirds of the gelatin is going towards food.

CHAI RVAN BROMAN:  Dr. Hsi ao.

DR HSIAGQ |Is there any particul ar reason
why there's a difference in the -- why bovine hides
are treated wwth alkali, which takes |ike days -- it
takes |i ke 100 days or sonething |ike that -- whereas,
pig hides are treated wth acid, which only takes two
to four days? Is it just for historical reasons?

MR WSEMAN. It has to do, really, with
how strongly the collagen is bonded, and just as a
rule of thunb, the younger the animal is, the less

bondi ng there would be for collagen to col |l agen bonds
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t hat have to be broken.

So if you | ooked at progression of chicken
to a hog to cattle to an el ephant, you would find that
the age of the animal has a great deal -- and cattle
are older animals, nmuch nore structured coll agen,
takes stronger chemical treatnment to break those

bonds, and so it's a | onger process than the pig skin

process.

CHAIl RMVAN BROWN:  Ms. Harrell.

M5. HARRELL: M. Chairperson, | hope it
is appropriate at this time -- and | didn't understand

exactly what you said about this afternoon's session,
but ny basic question would be: These processes that
have been described here, are they proven to
i nactivate the BSE agent and ot her TSE agents?

CHAI RVAN  BROWN: I think that Dr.
Schrieber will have a good deal to say about that this
afternoon, but | can give you a little preview, that
t he answer will be no.

Question fromthe floor?

M5. FANG Fl orence Fang fromFDA. (One of
the events that led to the current BSE epidemc is
attributed to the elimnation of the hydrocarbon
sol vent extraction system processing in the rendering

process.
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Now if we can forget about EPA for the
time being, is it practical to introduce a sol vent
extraction step in the manufacture of gelatin? It
hel ps to degrease.

MR. W SEMAN: well, first of all, the
solvents in gelatin, once you' ve extracted gelatin,
nost solvent will create -- will insolubilize gelatin.
They will precipitate and would affect the physical
properties.

So while anything is possible, | don't
think we know how to do that. W' ve never sol vent
extracted, to ny knowl edge. Celatin does not dissolve
in solvents.

M5. FANG | would inmagine, you know, the
i ntroduction of the solvent extraction wll be prior
to the limng or the process at just the bone -- at

t he bone stage, not after the hydrolysis.

o cour se, you know, even t he
ef fectiveness of such a step will still have to be
det er m ned.

MR. W SEMAN; In the rendering process

sol vents were used in Europe, particularly in the
UK, to renove fat from bone and flesh materi al
From a gelatin standpoint, it's sonething that -- |

mean, | couldn't comment on whether it would be
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effective or not. | have absolutely no idea of that.

It would be very difficult, and you woul d
certainly have food problens renoving the sol vent once
you' ve added it. | nean --

M5. FANG  Yes, sure. I mean, | would
imagine, if it is introduced, it will be at the very
begi nni ng.

CHAl RVAN BROAWN:  Dr. Rohwer has sonet hi ng
to add to that.

DR. ROHWER 1'd li ke to make a conment
about that question. First, David Taylor at the
Neur opat hogenesi s here in Edi nburgh has | ooked at the
earlier rendering process and saw that extraction and
has sone data which suggests that quite likely the
earlier rendering nmethods were incapable of conpletely
i nactivating these agents as well.

So perhaps, although extraction itself is
not the solution, | think the point of the question
was coul d the industry consider addi ng specific steps
for viral renoval to nmake these products safer. That,
it seens to ne, is a valid consideration, and there
are actually a w de nunber of possibilities that could
be | ooked at, and sone of the, hopefully, would be
conpati ble with product integrity.

CHAl RVAN BROMN:  Dr. Honstead, did you --
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DR, HONSTEAD: John Honstead form FDA
Qur understanding was that it wasn't the solvents in
sol vent extraction rendering that was acconplishing
the inactivation. It was the steamused to renove the
solvents from the final product that possibly was
i nactivating the TSE agent.

CHAl RVAN BROMW: | think that perhaps Dr.
Rohwer woul d say sonething or needs to, but | think
probably it's a conbi nation of both. Solvents, in and
of thensel ves, do have an inactivating effect which is
not conplete, but it's still not bad.

Steam by itself, has an inactivating
effect under the proper conditions, and when the two
of them are conbined, | don't know the effect is
addi ti ve, but the Ilikelihood is that solvent
extraction under steamis nore effective than either
st eam al one or hydrocarbon sol vents al one.

Yes, sir?

MR. BAI LEY: John Bailey wth Food and
Drug. | have a quick couple of questions about the
manuf act uri ng process and sone possi ble variations on
it.

G ven the large volunes of acid and base
that are likely to be used, are any of these recycled

in the process and reused, given, say, the different
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processes that different conpani es use, or nmaybe nore
appropriately, is it possible that sonme -- could
reagents be recycled and reused in the process?

DR. WRATHALL: As far as | know, in the
[imed ossein process the Iine is not recycled for use
in the process. It's a one-tinme use only.

DR. DUNN. That's true for pork skin as
well, too. It's acidified. | guess that pHis one to
three, and that's just -- It's washed out with water
and is not recycl ed.

CHAI RVAN BROWN:  As you were descri bing
the process -- and | know t he question about the EPA
came up -- | was wondering if any of these input
animals were infected, you have probably in the
course of a year thousands and hundreds of thousands
of gallons of effluent and, if it isn't in the
finished product or gelatin, it would certainly be in
the effluent.

There's a question that sonetinmes is never
raised, is what's not there as opposed to what's
there, and that's not the focus of today's discussion;
but the washing steps are so enornous in the process
of gelatin that any input infectivity would certainly
have to be out the wash, so to speak, if it wasn't in

the final product.
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Yes, Dr. Roos?

DR. ROCS: | wondered whet her any of the
sourcing or processing has changed since the BSE was
identified or is the way things were pretty nuch done
15 years ago?

Second, are there regul ations with respect
to the processing itself or is this just a self-
regul at ed manufacturing aspect? W're given gelatin
in a final product, and how it's made is how the

manuf act urer essentially chooses to make it.

DR. WRATHALL: I don't know for a fact
what the sourcing has been. | would expect it has
been very simlar to what -- in the past to what we

have shown in our presentations.

DR DUNN. But in the terns you' re talking
about, how we process, whether that's changed
significantly with this news of BSE. As far as | know
within the industry, the process of nmaking pork skin
and bone has been the sane for many years, and we
haven't really nmade any significant changes in how we
process things.

DR ROCS: And everything is self-
regul at ed?

DR. DUNN: | think that's a fairly fair

characteri zation. Yes.
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DR. ROOS: One | ast question: Cosnetics
-- is that pig skin or bovine derived product?

DR. DUNN: That's probably a m x of the
t wo.

CHAl RVAN  BROWN: Since the notion of
source has been reintroduced, sonetine in the course
of this neeting it mght be useful in open session --
or perhaps not; you can decide -- to evaluate our
governnent's designation of a BSE-free versus a BSE
country, because it continues to be pointed out in
nmeetings by the people in these countries -- and |'m
thinking even of Switzerland which has about 250
cattle that have died fromBSE, sone of which are said
to have been born -- well, were born after all
precautions were taken to ensure that their disease
was not the result of being fed boneneal, but these
naggi ng doubts continue to conme up.

For exanple, the Swi ss epi dem ol ogi st said
you really couldn't be sure, for exanple, that a cow
hadn't broken through a fence and started nmunchi ng on
pig feed, and the |esson there suggests that no one
has yet been able to prove beyond a question of a
doubt that any BSE in any country other than the
Uni ted Ki ngdom has not been the result of having been

exposed to contam nated food.
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So the notion of a BSE country versus a
non- BSE country, since sourcing is inportant, really
ought to be scrutinized, | think. I think it's
unl i kely that you could be worried about BSE in France
with 23 cattle or Portugal wth 20 or 30.

IN time we nmay di scover that BSE has the
capacity to becone an endem c infection, but | think
today we cannot say with certainty that any country
other than the United Kingdom has any i ndi genous BSE.

So that m ght be worth arguing about.

Larry?

DR. SCHONBERGER: To follow up on your point,
you know, certainly, at CDC we're very cogni zant of
the fact that -- You know, how good the surveillance
systemis can often determ ne the nunber of cases that
you get reported, and an el enent of an eval uation of
a country's surveillance system shoul d be instituted
as part of the assessnent that you're just referring
to in ternms of determ ning which country is BSE or
whi ch is not.

| think it's nmy understanding that the
Departnment of Agriculture is actually in the process
of doing just that.

CHAI RVAN  BROMN: W' Il have one |ast

comment from Dr. Faitek, and then we'll break for
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[ unch.

Before we do, Dr. Faitek, | think we will
break now or in a couple of mnutes, and | woul d hope
we coul d reconvene at one o' clock rather than 1:15 and
just continue to steam ahead. Dr. Faitek.

MR. FAl TEK: The doctor is an honorary
title, | just assune.

CHAl RVAN BROWN: Wl |, whatever, as they
say.

MR. FAl TEK: kay. Again, to find out
what the uses of these various gelatins are, | gather
t hat about 60 percent of the gelatin products that are
used in this country cone from porcine sources. |Is
that correct?

DR. DUNN: That's a pretty good nunber.
|"d say between 60 and 70 is a pretty good nunber.

MR FAITEK: Ckay. And of the remaining,
say, 35 percent, what portion of that is used in
phot ogr aphi c products, and then the remai nder woul d,
obvi ously, be for food products.

MR DUNN, Like | said, | don't have those
nunbers right in front of me, but | think it's nore
phar maceuti cal than photo.

MR WSEVMAN That's a difficult question.

The industry does not share information across
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mar kets, who sells who what. So we generally know the
total volune that's produced and where it goes to from
a custonmer standpoint, but we can only specul ate.

This is speculation on ny part, but that
less than 20 mllion pounds or perhaps, oh, 15-20
percent m ght go into the photographic side.

MR. FAI TEK: Fifteen to 20 percent of
total gelatin use?

MR W SEMAN:  Yes. Somewhere. That's ny
own specul ati on.

MR. FAI TEK: So that would |eave 15-20
percent going for foodstuffs or pharnaceutical.

MR WSEMAN Yes. That's probably pretty
accur at e.

CHAI RVAN  BROWN: That concludes the
norni ng session. W' ||l reconvene at one o'clock, at
which tinmne we will begin with --

DR FREAS. If | could nmake a quick little
announcenent -- W have asked that the restaurant down
bel ow reserve about 20 seats for the Advisory
Committee. W ask the Advisory Committee to sit in
t hose seats, because in theory the service will be a
l[ittle bit faster, and we'd like to see you back on
tinme.

Thank you.
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CHAl RMAN BROWN:  We have reserved seats.

(Wher eupon, the foregoing nmatter went

the record at 11:53 p.m)

of f
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AFTERNOON SESSI ON
Time: 1:07 p.m

CHAl RVAN BROAWN: W have one announcenent
fromthe floor that bears on BSE, and we have a hol d-
over mnute or two at least fromthis norning fromthe
point of view of what is and is not a BSE country.
Yes?

MR. MARSHALL: Thank you, M. Chairnman.
M/ name is Barry Marshall fromthe New Zeal and enbassy
here in Washington, D.C

| would just like to make this for forum
aware that New Zealand is proposing to host an
i nt ernati onal el ectronic conf erence on t he
surveillance for the TSEs of |arge stock between the
first of May through to the 30th of May of this year.

W are particularly interested on a
wor |l dwi de basis individuals that are involved in
livestock disease surveillance and control at
national, state or industry sector |evels, people that
are al so actually involved in quarantine situations or
they're involved in |aboratory diagnosis for TSEs,
al so veterinary epi dem ol ogi sts and per haps
researchers with an interest in TSEs.

The whole idea of this conference is to

provide a forum for a wde ranging discussion of
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i deas, as appropriate, on realistic and practical
approaches to maintaining surveillance for scrapie,
BSE, chronic wasting di sease in sheep, goats, cattle
and deer and other donmestic aninals.

So if anyone is -- and there are a nunber
of people at this conference who actually are already
signed up for this electronic conference, but if there
is anyone else who is particularly interested, if you
could just wite your nanme and either your FAX or E-
mai | address on a piece of paper outside or see ne
directly, and I1'll make sure you get all the
information on howto log into the system

Thank you.

CHAI RVAN BROMN:  Thank you very nuch.

Doctors Hueston and Detwler have a
comment or two to nmake about classification of BSE
countries.

DR. DETWLER  Thank you, sir. | just
want to clarify at |east the USDA's classification for
countries that are known to have BSE. That solely
right nowis we recognize countries where BSE i s known
to occur, and that's based on the country's
surveillance and reporting system if they have
reported BSE in native aninmals. Then they are --

regulation -- The interim rule is placed in the
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Federal Register and they are added as part of the
Code of Federal Regulations, Title 9.

We do not nmaintain a separate |ist of
countries that are considered BSE-free. [t's just
considered all other countries other than those that
report BSE.

Dr. Schonberger had said we are probably
considering noving towards classifying countries as
ri sk based, and the Ofice of International Epizootics
-- they have sone recommendations com ng up for vote
in May that would |look at countries and give sone
criteria where countries would have surveillance
criteria risks as far as inportations, etcetera.

So we wll probably either wuse that
criteria or inplenment some others.

DR, HUESTON: I just was going to
reiterate that there is no international standard for
the characterization of countries as being free of BSE
or, for that nmatter, free of any of the other
transm ssi bl e spongi form encephal opat hies, that the
International O fice of Epizootics -- There, the
proposals that are comng forth now are, as Linda
says, risk based, and they wll also have specific
requi rements on nunbers of cattle brains which nust be

examned in order for a country to establish or
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suggest that they are free of these di seases or that
t hose di seases do not exist.

CHAI RVAN BROWN: Thank you very nuch.
That really does introduce us to the afternoon's first
topic, which has to do with risk, exposure estinmates
and risk assessnent.

| would like to say here that we all
understand, | think, w thout exception that the risks
that we are considering today are very, very snall
but they may not be zero. So it, to exaggerate, is
really tal ki ng about whether the risk is tantanmount to
sonmeone jaywal ki ng across a busy intersection, on the
one hand, or soneone drowning i n 3 asgow because there
has been a vol canic eruption in Iceland, on the other.

One is so small as to negligible. The
other is small but not negligible, and sonewhere
bet ween these two extrenes is where we are positioned
today. W are not tal king about the risk of getting
BSE i n people who are habitual eaters of cow brains.

This is not the issue that we are tal king
about, just so when we are in the mdst of deep
di scussi ons about risk and risk assessnment, we know
that we are always at the low end of the scale. The
guestion is just how | ow.

Wth that introduction, | wll ask Dr.
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DiNovi to initiate the exposure estimtes and risk
assessnent part of this forum Dr. D Novi.

DR. DiNOVI: Well, much of ny background
wll seemfamliar, as it was gone over nostly this
nor ni ng al ready.

My nane is Mchael DNovi. | amwth the
O fice of Pre-market Approval at CFSAN, and one of ny
jobs is to estimte exposure to ingredients in the
diet, for which gelatin certainly qualifies.

Next slide, please.

Wl |, as you've seen and heard, gelatinis
ubi qui tous, and between food, pharnmaceuticals and
cosnetics, we assune that everyone is exposed to
gelatin in one formor another.

Next slide, please.

Use in food typically ranges from about a
tenth of a percent to two and a half percent of
finished product. You' ve seen the types of foods that
it occurs in, like gelatin desserts, neats, candies,
so on.

In the first five bullets | have here
gel atin woul d appear as an ingredient on the |abel.
There are sone foods containing mcroencapsul ated
ingredients, flavors or sweeteners perhaps, where the

gelatin would not be |abeled. So that's one of the
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few cases where you woul d not know you were consum ng
a food that contained gelatin.

Next slide.

Phar maceuti cal uses you' ve seen before,
variable |evels depending on the particular
appl i cation.

Next, pl ease. Al so cosnetic uses are
vari abl e.

As | said earlier and, as you' ve heard,
everyone i s exposed to gelatin in one formor another
during their lifetine.

Next slide.

This gives us sonme actual nunbers. Last
year as part of the GRAS information for gelatin, we
estimated exposure to gelatin fromits use in food.
For a typical food ingredient exposure, you conbine
use levels in a food with a food intake to cone up
wi th an exposure.

W used USDA data -- that is to say, food
i ntake data and ingredient |levels, and we arrived at
a 700 ng per person per day exposure for soneone
consum ng at the nmean level, and about a gram and a
hal f for soneone consuming at the 90th percentile
level. This is food, all gelatin, all sources.

Next slide, please.
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In this case today, we are nore interested
in total exposure fromall of the various routes. 1In
order to do that, we do not have the kind of data we
woul d use specifically for foods. So we would take
into account that everyone is exposed and sinply use
the total poundage of gelatin disappearing into the,
in this case, consumer product streamto cone up with
an exposure.

Now as | nention here, exposure from
cosnetic use on healthy skin should be mnimal, and is
probably ignorable. However, where there's skin
damage, it's possible that there would be sone
transport of gelatin.

Now this -- M bullet here on bovine
gelatin -- That refers to the total anount of gelatin,
bot h donestically produced and inported, that's used
in the United States. Forty-five percent is from--
Well, to be fair, 55 percent is from pork.
Conservatively, assumng that the rest of it is
bovi ne, 45 percent is bovine.

In 1995, 60 mllion pounds total gelatin
di sappeared, which works out to a per capita exposure
of approximately 300 ng per person per day or, if you
just consider bovine, 130 ng per person per day.

Next sli de.
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The final issue | would touch on today is
the ratio of inported to donestically produced
gel atin. In 1995 we have data that suggests that
about 40-45 percent of total gelatin being used in the
United States is inported.

From BSE countries, as listed there,
3,000-4,000 metric tons is inported. Now if you just
-- Wth that exposure separate here, if you just
consi der those 3,000-4,000 netric tons, your exposure
per capita would be about 100 ng per person per day
or, to look at a high, 90th percentile, take 200.

Finally, just to enphasize stuff that
you' ve heard before, no bovine gelatin is prepared
from herds in the UK It's all inported and
prepared, and there are very few French herds that are
af f ect ed. The vast mgjority of that 3,000-4,000
metric tons is from France and Engl and.

Thank you.

CHAI RVAN BROMN:  Are there any questions
for this presentation from either the floor or the
conmi ttee menbers?

| was a little confused about the first
slide which said that 0.3 to about 1 gram a day of
gelatin is consuned in foods, and then another slide,

you had -- or | had read that the figure was just 0. 3.
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Those figures went by fairly quickly.

DR D NOVI: Wiy is the nunber higher just
for food?

CHAI RVAN BROAN: | ' m sorry?

DR. DiNOVI: You're wondering why is the
nunber hi gher just for food?

CHAl RVAN  BROWN: Well, | guess [|I'm
wondering -- Yes. | mssed a beat sonmewhere al ong the
l'ine.

DR D NOVI: GCkay. The first data that |
spoke of were just the levels of gelatin in food
multiplied by those foods' intakes. So what you're
| ooking at are short term food intake surveys where
not everyone eats all of the foods that contained
gelatin during the survey period. That's a nmaxi m zing
assunpti on.

What we woul d say, and what we did say,
for exanple, in this GRAS affirmation -- and GRAS, by
the way, Cenerally Recognized As Safe -- is that this
IS a conservative exposure. In this specific case
today where we're dealing w th numerous sources, food,
drugs and cosnetics and what-not, inplantables, the
best way to get a handle on a real nunber is to use
the total amunt of gelatin that we know 1is

di sappearing into consuner products.
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So there's two different bases that these
nunbers are derived from So the per capita nunber
W Il necessarily be | owner.

CHAI RVAN BROWN:  So the per capita average
i ntake, based on gelatin disappearing, is about a
third of a grama day?

DR. Di NOVI: Right.

CHAI RVAN BROW:  OF which approximately a
hal f conmes fromcows -- that's a bovine origin -- of
whi ch a very small proportion conmes from BSE positive
-- so called positive countries. |Is that the bottom
line?

DR. D NOVI: Yes.

CHAl RVAN  BROWN: kay. I'"'m sorry.
Question? Yes?

DR. HCEL: Again on these nunbers, when
you did your total math to get your .3 grans, that's
i nported and locally produced gelatin. What about
products that are inported that contain gelatin?

DR DINOVI: That is not -- That is a good
point. That is not considered here. This is gelatin
itself disappearing, not products that are nmade with
gelatin and then inported.

DR HCEL: So that could bring sonme of the

nunber up. The difference between the .7 and the . 3.
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DR. Di NOVI: Yes. It would bring it up
somewhat. Yes.

DR.  HOEL: Second question: On the
inported -- 45 percent inported, how nmuch of that is
from EU countries or does it conme fromall over the
wor | d?

DR D NOvVI: Well, sonme from South America
and sone from-- nore from South Anerica than Europe
is my understanding. 3,000-4,000 nmetric tons, as |
said here, is just from the BSE countries, from
France, England -- nostly from France and Engl and,
actually. There's also Germany. |'mnot exactly sure
where it's all comng from South America and Europe,
certainly.

DR. HCEL: Ckay.

CHAl RVAN BROMWN:  So that there really are
three avenues for exposure to gelatin. One would be
gelatin sourced in this country, manufactured in this
country and sold in this country. A second would be
gelatin inported from another country, manufactured
into products in this country. The third would be
products inported from other countries that contain
gel atin manufactured there.

DR. DI NOVI: Yes, that's correct.

DR. HUESTON: And would there not be a
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fourth, and that would be where raw material cones
into the U S and is manufactured, just to conplete
the list?

DR. D NOwVI : It's ny understandi ng that
that's not an occurrence. You nean like hide splits
and bone? |s that what you mean when you say nateri al
i mported?

DR HUESTON: | thought we just heard that
sonme -- Are there not some bones comng into the U S. ?

DR. WRATHALL: Approxi mately two percent
of the bones conme fromArgentina for use in the United
States in gelatin manufacturing.

DR. HUESTON. Right, and --

DR. WRATHALL: And the rest is fromthe
United States.

DR. HUESTON: And there are hides com ng
intothe US. , hide trimmngs that are comng into the
United States.

CHAI RVAN BROAN:  So | have this inmage in
ny mnd of a huge cargo ship filled with cattle bones
comng up fromArgentina fromtine to tinme. |s that
| i ke banana boats?

DR WRATHALL: They do conme wup in
cont ai ners, yes.

CHAl RVAN BROWN:  Dr. Bol ger.
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DR. BOLGER Hi. |I'mMKke Bolger. | am
a toxicologists, and I'mthe head of the Contam nants
Branch in the Center for Foods.

VWhat | was asked to do today was to
provide a brief overview of how we approach safety
ri sk assessnment, particularly in foods, but | think it
also is an apt description of the same approach that's
taken by the other <centers, wth the possible
exception of the pharnaceutical approach where you
have the efficacy consideration, which is a major one,
taken into account.

l'"'m not here to present you a risk
assessnment on BSE in gelatin. I want to make that
very clear. What I'mtrying to do is to describe the
safety risk assessnent framework in which we operate
and to articulate and identify what | see as sone of
the major issues that are going to have to be dealt
with in any kind of safety risk assessnent
consi derati on.

What you see in the first slide -- and
i ke any risk assessor worth their salt, | have to
start off with a risk assessnment paradigm Thi s
paradigm is a variation of a thenme that was first
descri bed by the National Acadeny of Sciences in 1983,

and nost recently operated, if you want to put it that
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way, in 1995.

What we attenpt to do in this risk
assessnent paradigm is to sort of lay out the
different steps in the process. Qovi ously, in any
ki nd of public health consideration, the ultinmte and
really the first question that is really asked,
particularly by the public, is they want to knowis it
safe, whether we're tal king about BSE or Dobsons or
met hyl mercury or food additives or whatever.

CGenerally, the answer that cones back is
sonme statenment of whether this exposure is safe or not
safe, but for sone issues |ike BSE this question nmay
not be sufficient, and we then have to nove to the
next tier in the risk assessnent paradi gm where we
tal k about ri sk.

' mgoing to nake a di stinction about what
| call a safety assessnent and risk quantitative risk
assessnent, because | think they are somewhat just al
part of what we call risk assessnent. Many tines --
and | find nyself in these kinds of discussions --
there's a very different concept on the part of
di scussants on what risk assessnent really is, and you
find out many tines that when you're talking with
soneone, their concept of risk assessnment is what |

woul d call safety assessnent, which is different in ny
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mnd in terns of what we call quantitative risk
assessnent, which then gets into sone very good key
i ssues |ike adversity and sone very significant issues
of variability of the adverse response and the issue
of uncertainty.

How do we deal wth uncertainty? o
course, uncertainty is a major problemhere in this
BSE i ssue.

| just wanted to briefly identify under
the Food, Drug and Cosnetic Act, which is the
statutory authority under which we operate, there are
sone rather specific risk standards that are
identified in the statute that deal with contam nants.

Under one particular section called
403(a)(31), there are really two risk standards that
Congress identified. These are not quantitatively
described. These are qualitatively described, but the
Act does nmake a difference between those substances
that are added versus those that are not added in
terns of the probability of harm

In other words, if it's added, there is a
difference in terns of degree of probability that one
has to take into account versus sonething that occurs
ordinarily rendered where there is no apparent hand of

man i nvol ved.
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Anot her risk standard that also applies
here is the risk standard identified for dietary
suppl ements, which 1is described as presents a
significant or unreasonable risk of illness or injury.
This at this time would appear to be sonething akin to
what we would call ordinarily rendered, which is the
standard we apply to naturally occurring substances.

Now in the basic safety assessnent
paradi gm we basically end up identifying what we call
a no observed adverse effect level. This would be
either in an animal or a human study. The key word
here is observed, because we are saying -- we are
defining the adverse effect level as the observed
level, and that's a very key factor, because,
obvi ously, how hard we | ook and what we're | ooking
wthis a major factor in how we identify this |evel.

Then we use what we call safety
uncertainty factors to extrapolate either from the
ani mal study using a tenfold uncertainty factor. W
use an additional tenfold wuncertainty factor to
account for dose duration, differences between the
ani mal and possi bly the human exposure scenari o.

W also -- To account for intrahuman
sensitivity, we use an additional tenfold uncertainty

factor. So we end up with a cunulative safety
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uncertainty factor of anywhere from 100 to 1, 000-fol d.

Now this is the process that's generally
foll owed for noncarcinogenic substances, using the
safety factor uncertainty factor approach, where we
are trying to describe the Ievel that we deemto be
safe or acceptable. Another termthat's often used is
the margi n of safety approach.

Now for carcinogeni c substances, just to
make a distinction here, we generally follow a
sonmewhat different paradigm where we use an upper
bound estimate of relative risk derived either froman
ani mal bioassay or from a human epidem ol ogy study
where we're extrapol ati ng downward fromthe observabl e
range to the range of exposures which humans are
realizing.

There has been sonme novenent to bring
these two paradigns in a nore conmon footing where
there's been sone argunment in use by approaches in
other countries where a margin of safety or
uncertainty safety factor approach is being argued to
be used for carcinogenic substances.

| think we really have to again clearly
identify in the beginning of the consideration what is
the public health question that we're trying to

address here. Is it a question of safety -- and when



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

129

| nmean safety, essentially what we're trying to
describe is essentially a negligible or zero risk
| evel of exposure -- or is it a question of the
probability of an adverse effect?

A safety assessnent does not describe in
any way, shape or formthe probability of the adverse
event that you're concerned about. Should the --
Anot her maj or consideration that has to be taken into
account is should the public health question be narrow
in scope? In other words, should we just be | ooking
at the risk for the particular contamnant in a
particul ar food or do we have to be thinking about it
in a broader context of how this is an added risk
consideration in ternms of a background risk?

It's inportant to keep in mnd that the
safety assessnent is basically a first step in an
iterative process, as | showed you in that paradi gm
It is a sinple, very straightforward question. Yes or
no, is there sone | evel of exposure that is safe? And
it's very useful for screening out trivial public
heal th problens, but it does not provide or does not
describe a problem sonething like BSE, in a
quantitative fashion nor does it provide a basis for
gauging the level of effort by which you either

remedi ate a particular source that you' re concerned
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about for describing sonme public health advisory that
one would want to translate to the public or in terns
of setting a particular regulatory standard.

Anot her inportant factor to keep in mnd

interns of the safety assessnent paradigmis safety

-- excuse ne, uncertainty is managed; it is not
described. It is used to describe an adequate margin
of safety.

Anot her inportant point that decides the
safety factor is determned in |arge part by what we
do not know, not by what we know.

Anot her inportant point to keepin mnd is
that this safety assessnent paradi gmbasically ignores
t he dose response rel ationship. You' re basically just
taking a single dose level from a single study to
identify an acceptable |evel of exposure, and it
essentially boils down to the fact that it is a risk
managenent t ool .

So if the safety assessnment paradigmis
not sufficient in a consideration Iike BSE, then in
terms of quantitative risk assessnment what are the
i ssues that we have to be m ndful of when going to
t hat consi deration?

First of all, we have to take into account

the very significant issue of dose response. \What is
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t he magni tude of individual response as one noves up
or down the dose response curve?

W have to be able to describe variability
of response within a population. W have to be able
to describe uncertainty and, hopefully, in a
guantitative way, not just qualitatively. W have to
provide a descriptive analysis of this data to a
deci sion nmaker, so that one can gauge the |evel of
effort in terns of what is the ultimte decision one
reaches.

Anot her inportant, | think, 1issue in
tal ki ng about quantitative risk assessnment is that, if
we're tal king about conpeting dietary risks -- this
was brought up by the Chairman very briefly in the
begi nning of this session, although I think the issue
of conpeting risk is a very -- can be one that can be
sonmewhat problematic, if you try to put it in that
context. | think it may be nore useful to put it in
terns of the context of conpeting dietary risk

I think conparing a risk from a
contam nant in food to being struck by lightning --
"' mnot sure how that conparison could be nade, and |
think it's a very difficult concept also to convey in
a risk conmuni cation franmework

What are the major uncertainties that one
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is going to have to grapple with? Dr. Di Novi already
briefly outlined sone of this in terns of the exposure
assessnment, but there's variability of consunption
variability of concentration and uncertainty
associ ated with these factors.

There's the dose response, which 1've
already identified. There's the issue of bionmarker.
| we're using the ingested dose as the dosinetric use,
t hat woul d be probably an appropriate dosinetric to be
used when dealing with a risk assessnment, or is there
sone other nore suitable biomarker of exposure or
adverse effect that we should be considering?

The other mmjor issue is the outcone
nmeasurenents in terns of interpretability. How do we
transl ate an observation in ternms of its significance
in ternms of public health? |1've already alluded to
t he background risk issue, is that there are dose
i ndependent factors that have to be taken into account
in ternms of the adverse effect that you' re grappling
with.

|"ve al ready gone over sonme of this. So
"1l briefly go through this in terns of the
variability issues. A lot of times, the variability
uncertainty issues really have to do with the context

of what you're | ooking at, but there's the differences
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in dietary concentration, differences in types and
rates of food consuned, and there's underlying
physi ol ogi cal differences. There's age differences.
There's sex differences, weight differences, and many
ot her underlyi ng physi ol ogi cal issues.

In terns of uncertainty, there are errors
associated wth data collection. There's sanpling
error. There's neasurenent error. There's also the
uncertainty associated with -- particularly, if you're
in a nodeling exercise, which is a very useful step in
terms of risk assessnent -- is the wuncertainty
associated wth the nodeling paradigns that you're
using. Then there's the issue of nultiple datasets.
How do you nmerge or converge different datasets, or
can you do it and, if you do that, how do you treat
then? Do you weight themin sonme fashion?

Now specifically in regards to the BSE
i ssue, sone of this, obviously, is redundant, and
you're very famliar with it. That is, this is a new
animal -- BSE is a new aninmal disease identified in
1986. The peak appears to have occurred in 1992.

Variant CID may be related to BSE. This
is a mpjor uncertainty that one is going to have to
deal with. [It's also inportant that beef consunption

was, and is, w despread and variable in the U K
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| think that one of the nmjor problens

here is that uncertainty in terns of risk assessnent
of BSE and variant CID is extrenely large. There's
the inability to test for human disease. The
i ncubation periods with human di sease may vary from
ten to 25 years. It's a anybody's guess, and you
could list -- You cone up with a rather lengthy |ist.

The expected frequency of variant CID in
the UK is highly wuncertain. That's the only
conclusion that one can draw, and that's obviously
fromthe study that was published recently by Cousens
and co-workers, which | think you have in your
package.

This is a graphical summary presentation
of the predicted nunbers of variant CID from the
Cousens, et al. study. Al ong the X axis you have what
we would call the variability. These are the nunber
of predicted cases, anywhere from 80 to 80,000
present ed. Along the Y axis we present this as a
percentile, the frequency percentile.

So the 50th percentile, the expected
nunber of cases is around 200, which is the predicted
one in amllion that you' ve heard before, for nornal
CIDin this country.

Agai n, the conclusion one draws fromthis
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graphi cal denonstration is that any risk assessnent
that one could come up with is highly uncertain. It's
extrenely wide in its range, and that's to be
expected, considering the trenendous uncertainties
that you' re dealing with, one of the major ones being
the onset of the occurrence of a di sease syndrone.

Relative to the United States: BSE has
not been reported in the U S | understand that there
are sonme that would disagree with that particular
concluding statenment, but it is a conclusion that one
hears over and over again.

There is no beef fromthe U K that has
been inported into the U S. since 1989. Gelatin, as
you know, has been exenpted fromthis ban. Variant
CID has not been reported in the U S. to date.

Concl usi ons: Nunber one, you nust define
the public health question you're trying to answer
very thoroughly. 1Is it a safety assessnment or is it
a quantitative risk assessnment consideration?

It is inportant to always keep in mnd, as
Dr. DiNovi has already described, that one of the
maj or uncertainties that we're going to have to
grapple with is that consunption of gelatin is
wi despread, variable, and generally chronic in nature.

There are a nunmber of other uncertainties



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

136

that you're going to have to cone to grips with in
terms of hazard identification -- what is the
eti ol ogi cal agent; the dose response extrapol ation;
and the rel evance of endpoints?

There are trenendous and significant
uncertainties that wll have to be dealt with in any
safety and risk assessnent paradigm and the
occurrence of CJDinthe US. is quite rare, as you've
heard before in your previous neeting, about one in a
mllion, and based on the current U K experience, the
risk of variant CID is also at this point in tinme
quite rare.

That concl udes ny presentation.

CHAI RVAN BROWN:  Thank you, Dr. Bol ger.
Are there any questions for Dr. Bolger? Linda?

DR. DETW LER: Dr. Bolger, | had sone
skepticismin the statenment that BSE is not reported
in the United States other than speculation of
sporadic --

DR BOLGER No, | was just acknow edgi ng.
There is a difference of opinion on that issue.
That's all.

DR DETWLER Well, but maybe not on the
reporting -- | don't knowif there's a difference, but

there's a difference of opinion that maybe there is a
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different formof a TSE in cattle.

DR. BOLCER Ri ght. I just wanted to
acknowl edge that there is this endpoint.

DR. DETWLER | just want to go on the
record to say 5,552 brains exam ned now, all this
year, brains for both histopathology as well as
i mmunohi stochem stry for the prion protein, and stil
no evi dence of not only BSE or another formof TSE in
cattle in the United States.

CHAl RVAN  BROMN: Yes. There are two
guestions -- two issues. W certainly do not have a
BSE epidemc in the United States, by any criteria.
The only question is whether or not there are
unrecogni zed, rare cases of spongi form encephal opat hy
in cattle, rare as in humans, but in hunmans they're
recogni zed at the one in a mllion level.

The question is: Wuld a simlar disease
in cattle go unrecogni zed? That is unanswerable at
the nonent, but there is certainly no evidence in
favor of it.

Any other questions for Dr. Bolger? |If
not -- Yes, Ray?

DR ROOS: | just -- Wien you say there's
no evidence in favor of BSE in this country, there was

one episode of transm ssible m nk encephal opathy in
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whi ch an i ssue had been raised up -- Is that right? --
of some bovine contam nated tissues?

CHAI RMAN BROMN:  Yes.

DR. ROCS: | don't know whether that's
evi dence, but at l|least there is perhaps the question
of whether there is unrecognized bovine spongiform
encephal opathy here, and perhaps sone hints that
per haps that m ght occur.

CHAl RVMAN BROWN:  Ri ght .

DR. ROOS: Maybe sporadi c.

CHAI RVAN BROWN: No, | stand corrected.
That is a major contribution, and I'mglad it gives ne
an opportunity to nention the nanme of Richard Marsh,
who is deceased, who was really the first one in this
country to sound the trunpet of the possibility that
transm ssi ble m nk encephal opathy m ght not be the
result of exposure to scrapie but exposure to a
di sease in cattle. Still unproven, but that is, in
fact, the single piece of evidence that, yes, is pro.

So | was wong. There is one piece of
evi dence for.

DR. HUESTON: May | -- Wuld | suggest
that that's a hypothesis rather than a piece of
evi dence?

CHAI RVAN BROWN: Well, it's a piece of
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evidence, Ken, in the sense that what seens |ike
adequate study elimnated any -- it is hypothesis, but
if the mnk got spongi form encephal opathy as a result
of diet, that's the hypothesis. If they did, then
there is one study that indicates that the only
dietary source they could have had was cattle.

There i s one such outbreak in this country

and another, as | recall, in Canada.
DR. HUESTON: | guess | mght turn it
around a little bit. In other words, he took the m nk

-- the TME-infected brains and inocul ated cattle and
was able to create a disease in cattle, but there was
never any work in which he was able to take cattle,
any cattle in the United States, and inocul ate m nk
and see the disease.

CHAI RVAN BROWN: Yes. My conment has
nothing to do wth his subsequent transm ssion
experinments, only the epidem ol ogi c observations of
the outbreak. That is to say, there is a paper in
whi ch an out break of m nk encephal opat hy occurred, and
the only diet -- The only diet that these m nk had was
a diet that consisted of Downer cattle.

DR.  HUESTON: May | just respectfully
suggest that, again, that was -- the recollection has

been challenged at tine, but the recollection of a
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producer as to the feed sources for the herd --

It is a hypothesis, and there's an
anecdotal piece of evidence that is -- or anecdotal
story that's published, I admt, but | think it's far
away froma definitive piece of evidence.

CHAI RVAN BROWN: Yes, anecdotal in the
sense that it's a single observation, but that was the
point that was raised. There is this single
observation and, for what it's worth, it's a solid
observation. The main thing is, | suppose, you're not
sure that the mnk got it fromanything in their diet.
You just don't know. | mean, that's unproven.

Ckay. W now have a short presentation by
Dr. John Gay about USDA regulations on the
i mportation of gelatin.

DR. GRAY: I'"'m John Gray, Senior Staff
Veterinarian with the Inport/Export Products Staff.

| would like to nention that w thin AFAS,
veterinary services, our authority relates to ani nmal
di seases and, therefore, our regulations normally
reflect this. Up until the tine that BSE was
recogni zed and reported, we did not regul ate gelatin,
because, as you have heard earlier this norning, the
processing of gelatin is a nost destructive process

for nost |iving organi sns.
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At the present tinme, we have two ways for
gelatin to be inported into the United States. One is
by a permt issued by our section, and this is used
for gelatin comng from BSE affected countries, and
our regulations do not permt this gelatin to be used
for animals, aninmal pharmaceuticals. It is mainly for
i ndustrial, for other uses.

Then since gelatinis a very |arge product
for being inported and there are many countries that
it comes from we nowrequire a certificate of origin
for gelatin comng in fromnon-BSE affected countri es,
and the certificate of origin nust be endorsed by the
veterinary service of the country where the gelatin is
manufactured, relating to the species and the
processi ng of the product.

This, basically, is the regulations we
have. | have copies for your commttee, if you would
like them That's all | have for you.

CHAl RMAN BROAWW:  Thank you, Dr. Gray. Any
questions for Dr. Gay? W have this sheet that
everyone on the conmttee wll have a copy of.

Yes? Dr. Wl fe?

DR. WOLFE: Dr. Gray, you said that up
until the time of the BSE outbreak in the U K that

you didn't do any regul ation. Coul d you just -- 1
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assune that, once this regulation was pronul gated,
there was sonme statenent of reasons. Could you just
briefly describe exactly why at whatever point, 1987
or --

DR GRAY: Well, at that particul ar point
in time, there was very little evidence of what
products mght or mght not transmt the disease
agent . So the regulations were pronulgated on
reducing any existing risk that could cause us
problens in our |ivestock popul ation.

DR. WOLFE: But did it apply just to
gelatin or to other kinds of inported products?

DR. GRAY: Onh, we have other regul ations
related to ani mal products, yes, for BSE.

DR WOLFE: But that started at that tine?

DR GRAY: Correct.

DR. WOLFE: That's really ny question.

DR GRAY: (Oh, yes. W have a whol e ot her
section relating to rendered products and gl ands and
organs and --

DR. WOLFE: And in each case it's the
country of origin, species, and the processing
certification?

DR GRAY: Yes.

CHAl RVAN BROMW:  And agai n, what was this
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dat e?

DR GRAY: It probably was -- W did it by
policy probably for a year before we pronul gated
regul ati ons, because we had very broad authority, and
the Secretary of Agriculture can designate or del egate
down to us, and we can enact restrictions before we
promul gate the regul ati ons.

CHAI RVAN BROMN:  Any ot her questions for
Dr. Gay? Yes, Bob?

DR. ROHVER  Coul d you just speak to the
i ssue of which products are under your jurisdiction
versus FDA jurisdiction, and who -- you know, AFAS
controls --

DR.  GRAY: Wen it cones to aninal
di seases, we don't have limtations on us. There are
many tinmes FDA and the USDA wll jointly have
responsibility for certain products, but ours wll
always relate to ani mal diseases.

DR. ROHVER: But, for exanple, do your
regul ations apply to, say, processed food that's
inported to the United States that contains gelatin?

DR GRAY: -- processed food can possibly
carry di sease agent and that it could cone in contact
or exposed to the national |ivestock popul ation, yes.

W do this with TV dinners that are partially cooked,
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particularly from foot and nouth disease countries.
We do it with swine or pork products from countries
that have African swine fever, swine vesicular
di sease, hog chol era.

DR ROHVWER  How about pharnaceuticals for
humans?

DR. GRAY: W also do that for
phar maceuticals, because many of them are either
correctly or incorrectly used in animls.

CHAI RMAN BROMN:  Yes?

DR. HUESTON. Just, Dr. Gray, one other
point for clarification. In terns of raw materials
comng in for gelatin production in the United States
-- SO bones or hide trimmngs entering the U S. for
use in gelatin manufacture -- are they currently
covered by USDA?

DR GRAY: Yes. In fact, all bones,
regardl ess of what they're comng in for, if they are
going to be grilled or further processed in any way,
must enter the United States under one of our inport
permts.

DR. HUESTON: And are bones allowed from
BSE- af f ect ed countries?

DR. GRAY: The only exception are the

hi ghl y processed bones for bone china.
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DR, HUESTON: Just to nmake sure
understand correctly, so you're saying the only bones
that could cone in fromBSE-infected countries would
be bones that are highly processed for bone china?

DR. GRAY: Correct.

DR. HUESTON: So that bones that were
comng in fromBSE-affected countries, say, to go into
gel atin manufacture would not be allowed -- woul d not
be permtted?

DR GRAY: No.

DR, HUESTON: And how about hide
trinmmngs?

DR GRAY: Hde trimmngs -- W basically
et hides in fromBSE countries, but we do not let the
trimm ngs go into rendering.

DR. HUESTON: One | ast question: Do |
understand it correctly in reading this that
essentially the permttee is -- or the applicant is
required to show a certificate that also attests to
the origin of the animals fromwhich the material is
derived?

DR GRAY: Correct.

DR. HUESTON:. So if it was bones -- For
instance, if it were bones comng in fromcountry X,

that that certificate would attest that those bones
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did not originate froma -- essentially, that those
bones originated fromthe country of origin or from
anot her country that was not affected by BSE?

DR. GRAY: That is correct, and we would
not take that statenent from the manufacturer. It
nmust cone fromthe governnent veterinary service who
has the responsibility for aninmal health.

DR. HUESTON: Thank you.

CHAI RMAN BROMN:  Yes?

MR FAITEK: I'ma little confused. On
one of the slides fromthis norning, it showed that
approxi mately 3, 000-4,000 tons of bovine bones were
used in gelatin, but you just said that they're not
allowed to be inported. Were did those --

DR. GRAY: From BSE affected countri es.

MR. FAITEK: Well, | thought those were
from BSE affected countries.

DR. GRAY: No, | believe those are from
Argenti na.

CHAIl RVAN BROAWN:  No, | know what you're
tal ki ng about. There was a slide which showed that
there were 3-4,000 pounds or tons or sonething, sone
wei ght -- netric tons, but | think that was gelatin
per se, was it not, not the bones? |'mnot sure.

It was gelatin, right.
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DR GRAY: And gelatin would be permtted
in the country under certain conditions.

CHAl RVAN BROMN: Right. So it was not the
bones that were inported. It was the gelatin, and a
smal | proportion of that came from BSE -- so called
BSE countri es.

O her questions? Then we shall go right
on to hear Dr. Robert Rohwer from the VA Medical
Center in Baltinore talk about the survivability of
TSE agents and the kinetics of inactivation.

DR. ROHVER  Paul, | was counting on the
break to | oad ny slides.

CHAI RMAN BROMN:  Ah.  Wbuld you like to
follow Carol Vincent, in that case, or how nmuch tine
do you need, Bob? W'IlIl follow the schedul e.

Now t hat we have a couple of m nutes, any
ot her questions for any of the previous three speakers
t hat anybody has not yet asked? Yes?

DR. WOLFE: Paul, again for Dr. Gay,
based on the certification that you | ook at when you
| ook at this country of origin species or what-not,
have you conpil ed any data that says what percentage
of the gelatin is comng from which country, which
species or whatever? I nmean, we're going to

supposedl y hear sonething el se, but do you keep tabs
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on this stuff?

DR GRAY: No.

DR WOLFE: No?

DR GRAY: Congress may or a foreign
agriculture service may, but we do not.

DR. WOLFE: You don't know whet her they
do?

DR GRAY: No. | haven't tried to look it
up. Relating to this, you mght be interested in
know ng that our agency, AFAS, does have 2,000
i nspectors out at the ports where products cone in,
and we do exam ne the products, and we have very good
working relationship wth Custons where products |ike
gelatin wll be put on an automatic hold wuntil
Agriculture has reviewed the paperwork and decided if
it's a legal entry or not.

DR. WOLFE: But even at the inspector
| evel, there's no records kept that would be able --

DR GRAY: No.

CHAI RMVAN BROMN:  Yes?

DR BOISTEIN. [I'mDr. Paul Botstein from
the Center for Drugs at the FDA. | have a question
about the USDA certificates. Do they give only the
country in which the cow has nost recently resided or

do they give informati on about previous places the cow
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m ght have cone fronf

DR GRAY: They are supposed to give where
the cow basically has been a resident of. Qur
regulation -- and of course, everything has a
practical |level of enforcenment, but if an animal has
been in one of the countries that is affected with
BSE, it is not allowed to be in the product, and this
wi Il depend partly upon the identification and the
tracing within the countries.

DR BOISTEIN. But the certificates would
list every country a cow has been in?

DR CGRAY: No. It would list the one, the
nost recent one where it's supposed to have been a
resi dent of.

CHAl RVAN BROWN:  Bob?

DR. ROHVWER: | was asked to address two
topics in the course of this neeting. The first
concerns inactivation of these agents, and what we
know about that. Then the second was validation.

| have a feeling that it m ght have been
nore effective to have conbined these two things and
addressed both these topics at once, but this is the
way it turned out. So that's the way we'll go about
it.

Just by way of introduction, this is a
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list of properties of these agents, about which |
think there's general agreenent, even though there is
a lot of controversy in this field. They are fatal
central nervous system diseases with this very |ong
subcl i ni cal incubation which makes detection very hard
and makes elimnating these di seases al nost i npossible
fromthe standpoint of culling.

The issue that we're going to tal k about
this afternoon is this one, disinfection. They are
extrenely difficult to disinfect, and in fact,
di sinfection requires destructive nmethods. Mbreover,
if one wants to use physical nethods for renoving
them there is an issue about what the actual size of
these agents are and what would be an appropriate
nmet hod.

We can trace alnost all of our problens
concerning these agents to failure to disinfect, and
the nost dramatic of those failures, of course, has
been the BSE epidemc. This was a failure at the
| evel of rendering to renove this material fromfeed,
and we have ended up with this epidem c here, and now
we've got the origins of potentially another epidemc
in people in variant CID, ultinmately related to the
same i ssue.

There have been other sources of failure
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of disinfection. The nost inportant one is human
growt h hornone, and the nunber of HGH cases associ ated
with human cadaveric pituitary derived human grow h
hornmone i1s approaching 100 cases. It's up in the
eighties, | think.

Gonadotropin -- there have been a few
cases from the sane source; and dura mater, another
tissue that's obtained frombrain of human cadavers,
has -- the nunber of cases reported associated dura
mater doubled in the last few weeks wth the
announcenent by the Japanese that they have di scovered
30-50. It's not quite clear to ne yet how many cases
-- new cases associated wth this material .

Then t here have been a scattering of cases
associated with surgery, corneal transplant, deep
penetration el ectrodes, etcetera.

In animals there was a formalin fixed
vacci ne that was prepared in the forties to | ouping
ill disease, a flaky virus disease. Unfortunately,
t he vaccine was prepared in the brains of sheep which
were not known at the tinme to be harboring scrapie,
but sever al t housand scrapie infections were
ultimately traced to that vaccine distribution, and it
resulted in a high incidence of scrapie in Scotland,

whi ch has lasted to this day.
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Transm ssible mnk encephal opathy --
that's also food borne. Then of course, there's --
and there's always been sone question about where
sporadi ¢ CID conmes from and one of the possibilities
has al ways been that it's through an exposure that has
to do with sone failure, either of an iatrogenic
source or in food processing or sonething like that.

The nmethods that are required for
sterilization of these agents, the recomended
met hods, are 132 degrees Centigrade after 60 m nutes
in a gravity displacenent autoclave or the U K and,
| believe, E.C. has also adopted this standard of 134
degrees Centigrade for 30 mnutes -- actually, it's 18
mnutes in a force | oad autocl ave, slightly different
nmet hods of autocl aving, both nethods highly effective
usual l'y.

Sodi umhydroxide is al so very effective in
renovi ng these agents. 1 Normal sodium hydroxide for
60 mnutes is essentially sterilizing. You can
chal l enge this material or these nethods in such a way
that you can get animals that survive.

Incineration is presuned effective. W
all hope it's effective, because a | ot of BSE nateri al
is being incinerated in Britain as a nethod of getting

ridof it. It has not, to ny know edge, actually been
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val i dat ed.

Hypochl orite 5% has been shown to be quite
effective in David Taylor's hands. However, the
efficacy of these nethods depends a lot on the
met hodol ogi cal details, and when people try to push
the system as hard as they can, there have been sone
not abl e fail ures.

The concern here is how robust are these
met hods, and what is the actual margin for error, and
how nmuch does it depend upon context of the
sterilization?

In ny hands, 121 degrees Centigrade under
pressure kills 6 logs of infectivity upon contact with
t hose tenperatures. These were very carefully
conduct ed experinents. Sanples were well honogeni zed,
pl aced in serum bottles, and the inactivation was
actually done in an oil bath so that they could be
removed qui ckly for assay.

In other experiments, placing brain
honogenate, for exanple, in petri di shes and
autocl aves we have also obtained high l|evels of
i nactivation, but occasionally out here even at 60
m nutes there will be a survivor anong the aninmals
receiving the undiluted inocul um

David Taylor has perfornmed a nunber of
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experiments in the last couple of years in which he
has seen quite significant survivals after treatnents
at these sane very high tenperatures, 130 -- this is
untreated, 19 out of 19 animals inoculated wth
undi | ut ed i nocul um cane down, as you woul d expect; but
134 degrees at 18 mnutes -- this is European standard
-- four out of 13; 134 for 30 mnutes, four out of 26;
134, 60 mnutes, 14 out 22. Here's a -- This was an
experinment in which the challenge was to let the
autoclave fluctuate in a way in which any well
val i dat ed aut ocl ave woul d not, and amazingly he got 19
out of 19 survivors there.

Vel |, what's going on here, and what's the
di fference between these two experinents, and what can
this kind of data tell us?

The experinments that | did were -- They're
really the ideal gas version of sterilization by heat.
| was interested in what are the intrinsic properties
of the agent itself upon exposure to these kinds of
t enper at ur es.

We used a 10% brain honogenate that was
hi ghl y honogeni zed by soni cation, sealed into bottles.
The whole thing was done with constant stirring,
thermstors recorded to tenperature of the stuff. W

know exactly what was going on there.
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We got very high |evels of inactivation,
in fact total inactivation by 60 mnutes, of the input
chal l enge at the 121 degrees. On the other hand,
Tayl or was using nmuch higher tenperatures, but his
chal | enge was a worse case chal |l enge.

He was using whole brain that had been
mushed up and nacerat ed. There was no dilution
what soever. It was stuffed into a |Iong neck tube,
aut ocl aved, and the process was static.

Now what do these survivals tell us about
what we're dealing with here? A point | want to nake
is that it says nothing about the issue about whether
t hese di seases are caused by viruses or prions. These
are nmethods which kill viruses and destroy PrP
resistant protein in each case.

As a consequence, the nature of the
survival doesn't really have anything to do with the
agent. It has sonething to do with the context of the
agent .

By | ooking at the ideal case, we know t hat
the agent itself is not intrinsically resistant.
There's some problem with the delivery of the
inactivant that's creating the survival, because you
can change the rate of survival sinply by how you

present the agent to the inactivant.
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VWhat are the nature of these survivors?

Vll, there's been -- One possibility, of course, is
that we selected out a heritable intrinsic -- a
popul ati on W th an intrinsically di fferent

susceptibility. However, where this has been | ooked
at -- and it hasn't been | ooked at very nuch but there
are a couple of instances where people took the
survivors of a process like this and grew them up
again and re-treated them-- it doesn't look like it
has anything to do wth heritability.

Aggregation is a possibility, especially
in the case of the Taylor experinent where he was
| ooking at just brain mush, but nyself, | favor the
idea that there's some sort of conpartnentalization
that's goi ng on here.

These experinents by our Chairman my
provi de sone insight as to the differences. It turns
out that these agents are quite resistant to dry heat
sterilization. This is |1ogl0 reductions. This is
derived fromthe data in this experinent.

At 160 degrees for 10 mnutes, there were
two to three | ogs of reduction fromwhole brain, from
purified fibrils, the anyloid conponent of brain,
having three | ogs; 160 degrees, 60 mnutes, a little

nore activation; and 360 degrees for 60 mnutes, quite
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significant inactivation. However, it is inportant to
note that there were still survivors even after this
treatment right here.

The nunber of survivors -- The |evel of
survivors here is quite high, 10° or so, fourth or
fifth, and this is not terribly surprising. There is
quite a literature, a surprising anmount that conmes out
of NASA when they were investigating survival of
m crobes on noon rocks, and they were scraping things
off of rocks in the Mjave Desert and that kind of
thing, to see what they could get.

There are organi sns that can survive dry
heat conditions, quite high dry heat conditions,
t hough of | know of no experinents actually | ooking at
this tenperature.

What it suggests is that perhaps what's
happening here is that, in the process of pushing this
into a tube and slowy bring it to tenperature in an
aut ocl ave, we're drying sone of the material on the
wal |l of the tube, and that stuff is actually being
exposed to those tenperatures under anhydrous
condi tions, not under hydrolytic steamconditions, and
that's the nature of the survival

It could be something else as well. Brain

is full of fat, and this material is hydrophobic. If
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it's enbedded in the fat or encapsul ated in sone way,
it my also be able to protect itself from steam

What we do know is that in a well
honogeni zed, wel | present ed, wel | controlled
situation, we can, nevertheless, renove nost of those
sanctuaries and kill nost of this agent. The converse
of that is that in any situation where you' re relying
on these inactivation nethods for renoving these
agents, they alnost always require sone sort of
validation to nake sure that it actually works under
the conditions that are being enployed and in the
presence of the materials that are being enpl oyed.

| want to nake one other point about this
experinment before we nove on. That is that this was
a kinetic experinment. W were interested in the rate
of inactivation of these agents at this tenperature.

In fact, what we see is that -- This was
surprising at the tinme that | did it, actually -- the
inactivation all occurred within point of contact with
t hese tenperatures. The very first sanple | took
after the material reached 121 degrees, already we had
six logs of inactivation.

It took a few mnutes nore, about ten
mnutes, to get rid of the last bit of the neasurable

infectivity in this assay, but the vast majority of it
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occurred quickly.
That tends to be the case for an awful | ot
of -- There's very Ilimted data on the kinetics of

i nactivation of these agents, but where it has been

done -- and I'll show you sone nore in alittle bit --
what you see -- what you're going to get, you get
fairly quickly, and then there are -- there's a

resi dual subpopulation which survives a further
i nactivation or inactivates at a nuch sl ower rate.

This is not an unfamliar phenonenon in
vi r ol ogy. It's sonething that has plagued water
purification and peopl e who nmake kill ed vaccines, for
exanpl e, for decades. |It's just that these agents are
-- The size of the population that escapes is
sonetines -- is sonewhat greater than you m ght see
for other viruses.

It's inportant to keep this in mnd, that
this initial rate of inactivation represents how the
majority of the population is behaving. 99.9 percent
of the stuff is killed in the first few m nutes of
inactivation. That's the majority of the popul ation.

Fromthe standpoint of a chemst, this is
the type of data -- it's the rate of inactivation
that's inportant for produci ng the physical properties

of the agent, the intrinsic properties of what you're
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t al ki ng about .

On the other hand, disinfection and
sterilization, the goal of this, is to kill the nost
resi stant nenber of the population. In the case of
t hese experinents on steamsterilization, that parts
per billion, parts per hundred billion, but still it
only takes one of those guys to cause an infection,
and if he's found a place to hide, he's a problem

On the other hand, this surviving
popul ati on does not reflect on the structure of the
maj ority popul ati on of the agent.

Now actually I wanted the overhead for a
m nute, and then we'll go on to this slide.

There are two steps in the gelatin
manuf acturing process that harbor sonme prospect of
killing these agents. One is the thermal inactivation
-- the thermal exposure that occurs at the end.

|'m very curious about that, because --
and the reason | asked ny question earlier is that the
data that | just showed you, that kinetic curve,
showed that you don't need to see that tenperature for
very long to get significant inactivations.

O course, this is sonething that woul d
have to be validated under the conditions that it's

actually perforned by the industry, and it's inportant
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to know whet her those tenperatures actually reflect
hi gh tenperature or high pressure steam or whether
they' re an atnospheric pressure, and that's still not
exactly clear to ne fromthe answers | got earlier

The other area that offers sone hope is
i nactivation by sodium hydroxide. This is an
experinment that | performed years ago in collaboration
with Paul Brown, and | ooking at the sensitivity of the
CJD agent and scrapi e agent to sodi um hydroxi de.

It's one of a |arge nunber of experinents
which 1'Il show you in a nonent, but basically --
again, this was done on fairly refined -- It's brain
honogenate, but it's well honogenized material, and
the experinments were -- the sanpling and that sort of
t hi ng was done very carefully.

What you see here is that 1 normal sodi um
hydroxide is highly effectively, nost of the killing
by 15 mnutes. By 60 mnutes we're at the titration
[imt, which nmeans that that's all the infectivity we
put in there, and by 60 mnutes in the scrapie case
we're at the titration limt again.

Kent normal is alnost as effective, though
it didn"t renove al of the infectivity; whereas, 100th
normal , even at an hour, is not show ng anywhere near

t he sanme | evel of renoval of infectivity as the higher
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concentrations.

Wth respect to the gelatin process, just
rule of thunb, approximtely anyway, pH of the
negative logarithmof the hydrogen ion concentration,
and so 1 normal sodi um hydroxi de has a pH of 14-13-12,
and the slike-line process are working between here
and here; i.e., they're working in the borderline of
efficacy for this type of treatnent.

On the other hand, neither | nor anyone
else until this validation was done that, | believe,
M. Schrieber wll talk about in a nmonment, had ever
| ooked at an exposure of, you know, days and days and
days, 30 days, 45 days, 60 days. |If this was a rate
exposure extended 60 mnutes per hour -- | nmean 1 |og
per hour over that period of tinme, you m ght expect
very | arge inactivations.

On the other hand, we nmay have reached
sonme sort of plateau, and that remains to be seen or
det er m ned.

Now | want to go back to the slides, and
that will be all for the overheads.

Now it turns out that there's quite a
literature on exposure to sodium hydroxide, and I'm
not asking you to |look at the details of this slide,

because you probably can't see it. Al | want you to
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knowis there's a lot out there. A lot of people have
gone back and | ooked at this in various ways.

The inportant points | want to point out
here is that 1 normal is highly efficacious. However,
there are people who are doing the experinent in ways
in which they are getting results that differ from our
own, and there are significant survivals even after an
hour or two hours sonetines being reported for sodi um
hydr oxi de.

So again, it's inportant to consider the
context and to validate these nethods, if you' re going
to rely on them

What's happeni ng here: It's again, |
bel i eve, a situation of context of the presentation.
If the reagent can't reach the infectivity, it can't
kill it. If you stuffed your brain honbgenate in a
little plastic bag and sealed it and thrown it into
sodi um hydr oxi de, nothing w Il happen.

Is there a nolecular level at which this
is happening with these agents? Is there the
potential for that? There nust be, because that's
what we're seeing, and perhaps it's material that's
being trapped in mcelles or sonething |ike that, but
really we don't know.

Is there a potential for this kind of
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thing? There certainly is. This is a picture of an
anyloid plaque froma GSS brain. The infectivity in
this disease is closely associated with this material.
Here's an electron mcrograph of the fibrils that nmake
up that plaque.

Whet her you think that the infectivity is
associated with these little spheres which seemto be
al ways present in these kinds of preparations, sone
adventitiously associated virus, or its the fibrils
itself or its sone subunit of the fibril,
neverthel ess, the opportunities for associations and
per haps sanctuari es agai nst these type of procedures
are quite abundant in material of this sort; and as a
consequence, nmaybe we shouldn't be so surprised to see
t he kinds of things we're seeing.

Aggregation: This -- It's well known that
t hese agents tend to aggregate. |It's sonething that
has bedeviled attenpts to purify and characterize them
over the years. Aggregation is sonmething that has to
be considered and has to be controlled in any type of
val i dati on work, because when you take several active
infectious particles and glob them together in one
pi ece and that beconmes your inoculum you effectively
reduce the titer w thout having done anything to the

agent itself in ternms of killing it or renoving it.
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So it can be very dangerous, if it's
unrecogni zed and you draw the w ong concl usi ons about
renoval, when actually what you' re tal king about is
aggregation. Aggregates can al so be unstable, which
nmeans that you can renove infectivity fromone part of
the process and then find it again |ater when they
conme apart due to a change in pH, tenperature, buffer
or what have you
There are other things that can be used to
i nactivate these agents. This list right here:
Strong chaotrophs, phenols, various phenols, phenol
extraction for sure with just phenol. Sone detergents
have sone potential for inactivation, sone |ipophilic
solvents. In general, protein denaturants have -- are
efficacious in renoving these things.
Frequently -- and this usually happens by
serendi pity -- conbinations of agents can also be far
nore effective than any single inactivant by itself

and, of course, when one is |ooking at ways to extend

the potential for things like this to kill these
agents, it's always worth -- if your product can
withstand the treatnment -- to explore greater

exposure, either by time or concentration.
For sonet hi ng like gel atin, it's

concei vable that one could build in a virus renoval
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step into the process, which would perhaps provide a
great deal of additional assurance in terns of the
renoval of these agents, but it's sonething that woul d
require research and devel opnent.

Just thought 1'd give you a few nore
exanpl es of inactivants. These are not things that
really are practical, necessarily, for industrial
production, but there are sone |essons that can be
| ear ned here.

This is an inactivation in sodium
hypochlorite -- bl each, in other words, half-percent
bl each. This is the scrapie inactivation, and these
are other viruses which were added as controls. The
point I want to nmake here is this is the surviving
fraction with tinme of exposure. The next three graphs
will be of this sort.

So what you see is that you have al nost
i nstant aneous killing down to the 3 log I evel and then
a slower rate of killing after that. You see
sonething simlar for other viruses. Those were added
to the systemat the sane tinme. Available chlorine
state, pretty nmuch constant for the course of this
experi nment.

These viruses right here were added both

in the presence of brain honpbgenate and in highly
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purified formin PBS. In PBS they were killed to nuch
hi gher levels very rapidly, suggesting that there are
places in a conplex mxture like this for even
conventional viruses to find a sanctuary from the
reagent .

There are reagents like sodi um
nmet aperi odat e. There are viruses which are nore
resistant to this treatnent than the scrapie agent,
which is right here. Here are sone of the other
menbers of this popul ation. The closed synbols
represent things in the presence of brain honogenate,
and the open synbols represent the sanme viruses in
highly purified form

Finally, the point of this slide is that
here's an exanple where the rate of inactivation of
scrapie infectivity seens to have changed really upon
di lution, going from 10 percent brain to one percent
brain, and the | esson there is borne out froma rather
[imted but still probably significant literature
whi ch suggests that, as you refine the infectivity to
hi gher and higher levels, it does -- its sensitivity
to sonme of these reagents at |east increases.

What happens wth highly penetrating
inactivants like ionizing radiation? Well, here we

don't see any hint of this, and that's exactly what
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you woul d expect. There is no sanctuary from i oni zi ng
radiation, and that's why it is such a highly favored
approach to sterilization of conplex m xtures.

On the other hand, this radiation data has
often been used to nmake -- to claimat |east that the
scrapi e agent has a subviral size and, therefore,
could not be a virus. This -- | presented this nerely
to nake the point that, if you extrapolate the rate
constant for inactivation of these agents for scrapie
conpared to other viruses, that in fact it falls into
the range of the smaller viruses, but viruses,
nevert hel ess.

This is an inportant consideration if

we're going to use size as a nethod for renoving

infectivity. It would be nice to be able to use this.
Viral filtrationis not at a -- has not cone as far as
it could, but I think we can expect over the next

decade or so for there to be sone really significant
advances in this area; and iif we could wuse
nanofiltration of sone sort to renpve this material,
it would be extrenely useful, but the size of these
agents is disputed, and fromthe ionizing radiation
data the target calculation, which is a very old but
honored way of analyzing this data, gives a subviral

size, very small size. The standard curve gives
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sonething that's nore in the range of possibility for
real viruses.

Filtration studies thenselves seem to

suggest -- track etch filters anyway seemto suggest
a size between 30 and 50 nanoneters. This is
sonet hing that would be quite useful, if it's true,

for renoval purposes.

On the other hand, there are sone reports
using ultrafilters that the stuff is passed 100, 000
dalton cutoff nenbranes. It has a very snmal
sedi nentation velocity, but that's consistent with a
small virus or a |arge protein.

Final ly, t here have been vari ous
chromat ogr aphi ¢ net hods that have been used to -- Size
exclusion of various sorts have been used to try to
Size the agent, and the results have been variable
fromnol ecular to quite large, and that probably has
something to do with technical problenms with the
experinments thensel ves.

Just a couple nore points: |In processing
t hese agents, you have to distinguish between nethods
that kill and nethods that sequester. All of these
thi ngs can be highly effective in terns of renoving
t hese particul ar agents.

That is because they are hydrophobic.
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They are adherent. They tend to stick to surfaces.
If the surface area that they're presented with goes
up, they can even stick to very |arge portions of the
matrices and significant losses will be detected in a
val i dati on.

O course, this presents probl ens, because
the stuff is not actually killed. It's now in your
infectious waste or it's still in your process stream
attached to sonething else, and that brings up the
i ssue of the necessity for between-batch cl eani ng and
things like that, if you're actually trying to nanage
exposures to these agents.

Now a couple of take-honme slides. \What
are our recommendations? |It's clear that these agents
can be killed by things |like steam 121 degrees is
enough, but 132 or 134 degrees gives a nuch w der
margin for error; and because of the sensitivity of
the inactivations to the context of the agent,
wherever we can get a margin for error, we should take

it, but optimze sterilization of these agents.

They need to be well di spersed.
Surfactants may be hel pful. Honogeni zation is
certainly helpful. One of the troubling features of

the gel atin manufacturing process is that the steps --

even the sodium hydroxide steps -- not sodium
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hydroxide, but the line steps are perforned on
material that's chunked and particulate. That's not
the way we want to have it, if we could do it ideally.

Finally, these types of di sper sal
elimnate sanctuaries. Agitation is hel pful to nmake
sure everything gets exposed.

Finally, as materials becone nore and nore
refined, the potential for protective associations
goes down, and the potential for inactivation goes up.

Device sterilization -- [1've included
this, not because we're talking about devices
necessarily, but some of the things that have worked
for us in the laboratory at least is to i merse things
during steam sterilization. Then you know you're
getting contact with hydrol yti c aqueous environnment at
t hose tenperatures.

It's always to conbi ne two or nore nethods
in the | aboratory. \Wherever possible, we use sodium
hydr oxi de foll owed by steamsterilization or conbi ned
together at the sanme tine, if the materials can take
it.

Then these are other issues which are not
very pertinent to this discussion, and I'll stop
t here.

CHAI RVAN BROMN:  Thank you, Dr. Rohwer.
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Perhaps we can go on to hear Carol
Vincent, and then have sone questions.

M5. VINCENT: |'m Carol Vincent with the
Center for Drugs in the Food and Drug Adm nistration.

| know you've heard an awful |ot about
gelatin so far today, but | don't think anyone has
really given you a particular reason why CDER is
interested in gelatin manufacture.

|'mpart of the agency working group, the
multi-center agency working group that's been in
exi stence since '92, and we di sbanded for a while, and
then reformed again this past year. We've had a
conti nued awareness and interest in the BSE situation
for a nunber of years, and reforned this group in the
past year.

Newer information indicates it's not yet
time to reduce our interest. I"'m specifically
referring to the 16 cases of VCID announced | ast March
and the recent diagnosis and announcenent on March 21,
'97, of cases of BSE in the native cattle in the
Net her | ands.

There are too many unknowns in this area.
Even though we do agree with Dr. Brown that the risk
is very low, there's still possibly a risk present.

W feel it's prudent to be cautious and err on the
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si de of caution.

So what is the regulatory context for the
MIA to |look at gelatin manufacture? Well, we have
sone definitions, and I'Il try to see howgelatin fits
into these, and what is FDA' s regulatory authority to
| ook at pharmaceutical gelatin.

Coul d I have the next slide, please.

So | have sone definitions here, because
not everyone is as conpletely famliar with the CFR as
some of us mght be. If you want to define a drug, a
specific section in 21 CFR Section 210, it's sonething
that's diagnosed for -- Adrug is an article intended
to be used in the diagnosis, cure and mtigation,
treatnment or prevention of disease in man or other
animals. That's in the Food, Drug and Cosnetic Act.

Next, pl ease. If you renmenber, we
mentioned earlier a letter from Decenber of '93 from
Dr. Handly to the CDER, CBER and CDRH regul ated
manuf acturers that nentioned that the use of bovine
materials from BSE countries mght consider the
regul ated product to be adul terated.

The definition of adulteration is under
Section 501 of the Act, and a drug or device is deened
adul terated if the nmethod used and/or facilities and

controls wused for its manufacture, processing,
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packi ng, holding do not conform or -- next slide,
pl ease -- do not conform or are not operated,
admnistered in conformty wth current good

manuf acturing practices.

There are four words here in bold:
I dentity, strength, quality, and purity. These four
words in various orders appear throughout the Code of
Federal Regul ations pertaining to food and drugs. W
draw a lot of strength -- or a lot of regulatory
authority on these four words, particularly on the one
for purity.

CGo to the next one quickly. The CAGWs are
defined at 21 CFR 211. Go on to the next two slides,
pl ease, and the next.

There are a nunber of places where we can
ask for additional information. These will go pretty
rapidly now. This is the citation for the
i nvestigative new drug application where you have a
speci fic section addressing chem stry, manufacturing
and controls.

Next, please.

Wthin that you have two specific sections
defining a drug substance and a drug product. W have
strength, identity, quality, purity again. Celatinis

neither a drug product nor is it a drug substance.
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Next slide.

W have an additional provision to ask for
addi tional advice or information concerning a drug
product at anyti ne.

The next one real quickly covers the
content and format of a drug application. Again, you
have another legal provision for substance and
pr oduct .

The next slide discusses drug substance
again with your identity, quality, purity and on. W
al so have the next slide that gives the sane type of
information on drug product, and the last of these
pieces of the CFR cites a particular citation for
speci al testing requirenment on the next slide, which
nost people interpret as a requirenent for a sterility
test. This isn't true. The requirenent is for a drug
product reported to be sterile will have a | aboratory
test.

Now no one has ever required gelatin to be
sterile, at least in sonme context. It certainly isn't
the injectable product. W' re tal king about bulk
gelatin and the pharmaceutical gelatin.

That slide is alittle too early, if you
pul | that back for a nonent.

Al right. When a gr oup of
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m crobi ol ogi sts in CDER do revi ews for m crobi ol ogi cal
quality and sterility assurance for new drug
applications, investigative new drugs and suppl enent al
drug applications for the 14 nedical divisions in
CDER, our group, together with the m crobiologists in
the Ofice of GCeneric Drugs who perform simlar
reviews for generic drug applications and suppl enents,
and the review scientists in the Center for Veterinary
Medi cine wote a guideline for these parts of CDER and
CVM regul ated i ndustry.

We conducted a nunber of workshops to
provide sterilization process validation information
i n Chicago, San D ego, Githersburg -- Brussels or
Rone. This was to provide the applicants wth the
type of information necessary to get nore rapid work
t hrough the system

So the first slide on the FR Ckay.
Decenber 3, ' 93, is the publication of the
sterilization process validation guideline where the
citation is repeated on the next slide at 58 F.R --
No, that's all right -- 58 F.R 63966, which was |ater
published as this guideline when we used the blue
covers, and as soon as that was out, Madi gan deci ded
to reissue everything as a gui dance on the next slide.

Al'l right. So now this is the guidance.
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It's still no difference in ny mnd froma guideline,
and | still tend to slip and call it that. Thi s
particular one is joint between CDER and CVM
Why am | tal king about that? Because
there's a particular paragraph within this that gives
the justification of the style and the reason, and how
to go about doing process validation. W are not
going to go into the details of that.
Skip over the next slide, please, and go

on to gelatin, nunber 2247 in the corner. There.

None of those definitions | gave you
before cover gelatin. Nothing in the new drug
regul ations covers gelatin. GCelatin -- this is its

definition from the USP. The USP is United States

Pharmacopeia. So that's the official nonograph from

the USP. It's on page 2247, current USP.

Celatin is a conpendi al product. By being
a conpendial product in the Center for Drugs, it's
treated -- and it's nearly the sane fashion as one
woul d consi der a GRAS substance, generally regarded as
safe, except we don't use that termin CDER

So this is a very, very brief definition
of gelatin, according to the USP, and any manufacturer
of a drug product can use gelatin, USP, and there's

really not nmuch reason to ask them further about this



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

178

until the last several years where we becane nore
interested in these products.

You have a very mnimal anount of
m crobial information at the bottom of this. They
need a count |less than 1,000 per gram and it's to be
sal nonella and E. coli negative.

If you would skip over the next slide,
pl ease. Ckay. There had been sone publications
relative to bovine derived nmaterials, and they are
used in the manufacture of regul ated products. This
is nmore of a sourcing docunent. It's not really
gi ving you that good of an information on validation.
So we've spent a lot of tine tal king about validation
today, and just what 1is it that you want 1in
val i dati on.

Do you want to go on to the next slide,
pl ease. |In CDER everything we |ook at is on a product
and process specific basis. There's not a genera
category where, you know, there's one from colum A
and one from colum B. These are all rather wel
revi ewed.

| f you t ake t he principl es of
sterilization and validation guideline or sone of the
principles out of the I CH docunents that address this

type of principle also, they have a |lot of features in
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common, and the first of these is that you need to
denonstrate the efficacy of the given procedure.

Whatever it is that you're doing to this product to

i nactivate what its TSE |load mght be, | don't care
what it is, you still have to denonstrate that it's
efficient.

There should be a series of protocols.
They should be good, valid scientific experinents.
You need to denonstrate that you reproduci bly deliver
a product free of the specified infectious agent.

These graded response experinental data
and control procedures should all ow conclusions to be
drawn by the agency that you are showing us a valid
experimental approach to elimnation of an agent.

These procedures -- next to the |[ast
bul | et. These procedures and conditions should be
fully representative and equal to your manufacturing
process. Don't show nme sonething in validation
protocol that you don't do in your product. You won't
get away with that. Then all these protocols are
reviewed by mcrobiologists, not chemsts, in the
Center.

Next slide, please.

Now we've had sone various types of

products within the Center. I know we're still
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addressing gelatin, but we want to take a | ook at
val idation of the absence of the TSE agent in these
products.

The first thing that's hel pful to renenber
is you do this on a pilot or laboratory scale. W
woul d never ask you to add a SE agent to your
manuf act uri ng prem ses. You should have a rather
consi stent nodel system Wi chever aninmal, probably
rodent, that you want to use and whi chever strain of
TSE agent that you want to wuse is perfectly
acceptabl e, as long as you have data that indicates to
us that you have a sufficient experience with these to
be able to predict their response and that your
i noculumis under control, that you have done enough
titrations wth this inoculum so that it's within
[imts and predictable.

You want this protocol to follow your
typi cal manufacturing procedure. Any step in there
that would have an effect on the agent, you want to
obtain sanples and hit your animals at that step
Fol l ow al |l your manufacturing time franes.

You want to set up your design so that you
have a reproduci ble endpoint. You want to bracket
your LD50 for your inoculum You want a good tight

control you that. You also want to bracket for your
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inactivations. You want enough animals left there to
show -- You want to end up with a dilution's worth of
live animals, and you should have positive and
negati ve controls on everything.

The next slide. So we are still
mai ntaining an interest in the issue. W have sone
regul atory framework, even though it's kind of a
zi gzag approach to regulation for gelatin. W have a
nunber of protocols and can share information with you
on the type of information that you need to provide,
and we took a glance at a typical protocol, and I'm
st oppi ng.

CHAI RVAN BROMWN:  Thank you, Dr. Vincent.

Here before we get questions, | should
poll the coormttee. Are you fatigued or can you take
the final presentation of the day now and hold your
questions for the previous three instead of two
patients -- tw speakers. You'll notice, the |aser
beam didn't go through ny head -- or would you |ike a
break and have the final presentation and then a
di scussion? | leave it up to the conmttee.

DR, TRAMONT: | vote to do the final
present ati on.

CHAI RVAN BROMAN:  Now?

DR TRAMONT:  Now.
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CHAI RVAN BROWN: Is there a consensus?
Wul d everyone agree to that? Very well, push ahead.
Dr. Schri eber.

Dr. Schrieber, in viewof the commttee's
i ndul gence, | would ask that you conclude not |ater
than 3:30. That's 35 m nutes.

DR SCHRIEBER | wll do ny best. First
of all, I'd like to thank you for this invitation.
|"m a Senior Executive Director of DGF Stroess in
CGermany, one of the | eading nmanufacturers of gelatine
around the world, but here I'mrepresenting the GVE,
which is Cel ati ne Manufacturers Associ ati on of Europe.

Thi s associ ation consists of 12 conpani es
in Europe, Western Europe only. W have al together 25
plants in Western Europe, running in nine different
countries. So this nmeans, inreality, that the GQ¥E is
representing about 45 percent of the world production
of gelatin, all grades.

The only four conpani es not nmenbers of the
GVE -- one bigger one, which is Agfa Gavaert in
Germany because they only manufacture photographic
gelatin, so they are not so very nuch really involved
in things we are tal king about in the Association; and
three very small ones, two in Germany and the one in

Spain, which are not relevant for this audi ence here,
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because they are so small that they don't export any
kil ograns of their production.

About this presentation, I'd |ike to give
you here information about the background for the
different statenments published by different official
bodi es over the last years that the consunption of
gelatin is considered to present no significant risk.

As I'Il explain in the next chart -- and
this mght answer sonme of your questions from this
nor ni ng -- why European gelatin nmade from bovi ne raw
materials is a factor for the U.S. consunmer. It wll
show as wel |l the actions we have taken over the years
to safeguard consuners' health with regard to the
consunption of gelatin, and it will address what |
think is the nost inportant thing today, the different
safety conponents from raw materials through to
mar keting, which all added together for the tota
safety of all products.

So that's a split of gelatin manufactured
and consuned in different areas. Wen we | ook around
the world -- and this is only &edible and
phar maceutical gelatin, because | have skipped out
phot ograph or other technical applications which are
not a point of this discussion here today.

What you can see, about 24 percent of the
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gelatin is nmade from pig skin. About 34 percent is
hide splits and 22 is made from bones.

Wen we look to the US  nmarket,
consunption in the US. is comng close to what we
tal ked this norning, of course, but don't pinpoint ne
on a percent exactly, because that's estimte: 55
percent in the U S is nmade from pig skin; 19 percent
is made from hide splits, and 26 is nmade from bone.
So this is consunption, not |ocal production.

Were is this gelatin which is consuned
comng fronf Agai n, altogether bovine edible,
phar maceuti cal gel atin, because again | have skipped
out of this chart the pig skin, thus looking to the
bovi ne part of the whol e cake.

So about 21 percent -- only 21 percent is
manuf act ured donestically. Thirty-nine percent of all
bovi ne cones from Wstern Europe, and about 40 percent

fromthe rest of the world, which is basically South

Aneri ca.

Next slide, please.

Before | gointothis, I1'd like to address
-- to answer this question of tonmorrow -- this

norni ng, excuse ne. Are there any reasons why you are
going to use pig skin gelatin, bovine bone, bovine

hi de? There are reasons behind it, nmuch npre reasons
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than just talking about only economcs or what is
avai |l abl e.

O course, you renenber this breakdown.
It's clear, when we have this kind of case, there is
no way to make all the gelatin just frompig skin or
just frombones or just fromhide. This quantity of
single raw material would not be available at all
around the gl obe. This cannot happen.

When we | ook to, for exanple, why is a big
portion in the pharmaceutical industry based on bovine
sources, even the protein -- the gelatin protein is
very simlar. There are sone differences.

For exanple, capsules made from bovine,
either hide or its bone, wll stay elastic. If you
woul d meke the sane capsules, soft gel, hard gel
capsules, just frompig skin gelatin, those capsul es
woul d becone brittle. Soft gel capsul es could becone
brittle like glass. It wll fall down.

Therefore, there are really technical
reasons behind why mainly the pharnmaceutical industry
i s heavily dependent on bovine source gelatin. On the
ot her hand, one | ooks at the edible part, |ooking to
the Gumm Bear production, for this type of product
you need a very |low viscosity type of gelatin to avoid

the -- by nolding the Gumm Bears you will have tails.
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You will have it all comng down on a string. So,
therefore, you need | ow viscosity gelatin. This neans
you need pig skin gelatin, which is of |ow viscosity.

So you couldn't really put -- work very
good wi th bovi ne source gelatin.

Anot her exanple, gelatininice cream In
an ice creamyou have a mxture. You have gelatin and
ot her electrical charged hypochlorites, and then it is
very inportant which kind of isoelectric point your
gelatin has, and you have learned this norning there
are big differences in isoelectric points.

So, therefore, again it depends on your
conposition. |It's either that or that, what you have
to take. So there are many really technical reasons
for the application which are finally adding up, this
is the right or this is the wong gelatin | have to
use for ny specific product.

Next shot.

So when we | ook to the safety for gelatin,
there are basically five points which are comng
t oget her. That's why |'ve used the title: The
territorial, which is sourcing; the source of raw
materials which is the type of raw materials; renoval
and/or inactivation done by the production process;

t hen, of course, the route of adm ni stration, because
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you are talking mainly about the oral route which is
a very lowrisk; and then, of course, the quantity of
product to consune, and we have heard many things
about this this norning.

| think that our industry has really taken
very early and very serious approach to this product.
When it became known that BSE is epidemc in the UK
we immediately looked into the situation, what is
available fromthe literature about a process, about
the chem cals we are using, and we found out basically
really talking about |inme or hydrochloric acid,
nothing i s published. Nothing has been studied, and
no one has the intention to do sonething from let's
say, official bodies.

So what we did in Europe, we went straight
away to Brussel s and asked the European Comm ssion to
sponsor a study of our process, but the reply was
totally negative, because they told us, | ook, we are
very short on noney; gelatin is considered to be safe;
we can't sponsor such a study. W have nore inportant
cases we have to look into. So, nothing.

So, therefore, we decided we have to add
confort to the safety of our product. W have to add
data to the data base available. So if there is no

other way. W are going just our own way. W are
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doing our own study. So we decided already in '92 to
carry out validation studies and two very specific
i nactivation steps where we thought these are the nost
i nportant ones.

Then, of course, in May '94, we have been
here altogether, GM A and oursel ves, to nmake a safety
assessnent presented to the FDA. Then the sane year
we had to do the sane thing in Germany to the German
BGA with regard to the safety of pharnaceutical
gel atin.

As you m ght know, they have this fanous
20 point systemto add up the inactivation and so on.
Then, of course, we |ooked into this question from
this norning. What about the potential for
contam nation by CNS of our bones? Ws that okay? W
have to | ook very deep into this thing.

So we designed a study of the renoval of
CNS tissue by our degreasing process of fresh bone.
So this was carried out by the University of
Goet ti ngen. I wll tell you sonething |ater about
t his.

Then we continued, of course, our
consultations with the FDA in April and May | ast year
W provided the new avail abl e addi ti onal data as wel|l

comng out of this study. W gave the new protocol of
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the Inveresk study to the FDA. We conti nued. In
February of this year we nade a presentation about the
safety of our product at the EMEA in London, and j ust
recently in March we nade a presentation of the |atest
avail able data, and you will see this later on,
| nveresk at the WHO scientific consultation in Geneva.

| think this is quite inportant. So what
nore -- After this consultation, what did the working
group of the WHO state? The raw material used for the
production of gelatin should be sourced from safe
materials. Could be either safe countries, safe raw
material. So at least lowrisk -- let's put it this
way .

In addi ti on, manuf act uri ng process
utilizing production conditions which have been
denonstrating to significantly renpbve or inactivate
TSE infectivity in soft tissues should be used. |If
this is done, gelatin is considered safe for all
pur poses.

So this was the statenent, conclusion of
this group of the scientific world, as our Chairnman
has been at this neeting. Next slide, please.

Wat are these three basic safety
conponents? Low risk countries, materials wthout

infectivity, and renoval and/or inactivation done by
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t he process.

So let's go to the first one. This, |
feel, is a very inportant thing. Raw materials of
British originis not used. So, therefore, we are out
of countries where BSE really is epidemc. In al
other ~countries, the risk is extrenely low or
nonexi stent. W have heard about this.

The bones and skins we are collecting from
the neat industry are, of course, controlled by the
official veterinarian services. They cone only from
ani mal s whi ch have been inspected under a post nortem
and they are recognized as fit for human consunpti on.
So we are basically using the bones the housew fe
could take hone from the butcher shop to nmake their
boui I'| on.

Next slide.

Now let's talk about the type of raw
materials we are using, the nature of the tissue.

They are using tissue without infectivity or w thout

detectable infectivity, | have to say. The pure bones
and skins, as are mlk and neat -- they are the sane
kind of material -- are classified w thout detectable

infectivity. That's the pure stuff.
Only bones mght have sone extraneous

materials on the surface, and you can't really totally
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exclude it, but this is renoved by degreasing, and we
wll come to this and | ook into the Goettinger study
we saw.

Even when we get the material into the
r eal gelatin process, there is already sone
pretreat nent done. In the slaughterhouse, and they
talked about this this norning, separation of
potentially i nf ected mat eri al in France and
Switzerland by regul ation. It's the |aw Br ai ns,
spinal cord, they have to take out, incinerate.

Then we have the degreasing plant. That's
sonme kind of a pretreatnent, and there is a difference
here in Europe and in United States, because in Europe
t he degreasing is done by the gelatin industry itself.
Here in the United States, the degreasing is done by
the neat packer. So there is a difference, and the
process is a little bit different. So there are sone
di fferences.

I n the degreasing plant, of course, we can
i nspect the incomng raw material and, if you would
see a full head, of course, we sort it out. It should
not be, but it could happen, and then we can pick it.

Degr easi ng bones with hot water, you have
heard here, it's done in its owm step. W are using

hot water. 1In the tannery, renenber, the hide split



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

192
is the tender part of the hide. So there's a
pretreatnment in the tannery. It's pre-lined,
dehaired, and then it's split. So the outer part, the
hairy side, becones |eather, because it's tanned. The
nmeat side is basically waste, and the center part --
this is the so called hide split. That's our raw
material. It's like the neat in the burger. That's
what we are using.

Now we are comng to the process. \What
really is the process with regard to adding safety to
our product? So we went into evaluation of gelatin
processing and |ooked at what is the best way to
validate, and there are sonme experinental constraints.

First of all, no test of infective study
material for production trials would be avail able,
because we have heard there's no testing, and no one
would really take a risk if we would collect -- let's
put it in this way. |If you would go to UK, if you
woul d pi ck bones fromclinical infected animals to run
a trial in the plant, who ~could take the
responsibility to do such kind of experinent? I
woul dn"t do it.

So, therefore, there is no way to nake a
conplete trial in the production side. So we have to

go in many things to the |aboratory scale. Bones
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cannot be inoculated and tested directly, another
probl em because we can't inject -- Even ground bones
you can't inject into a nouse brain. No way.

The pilot plant, if you would scal e down
t he process, we have many education processes which
are very inportant for washing and purification. You
can't really duplicate this when you scale down the
process froma big tank of, let's say, 40 cubic neters
content to 100 mlliliters. This wouldn't work.

Then due to the fact that the potenti al
infectivity is very low, you can't neasure it. So,
therefore, we need an artificial overlook for this
ki nd of neasurenment to see sonething, to calculate
sonet hi ng.

Next slide.

So what really do we decide? W have to
| ook into the degreasing process to verify to what
extent we are able to get rid of any surface nateri al
of CNS in degreasing.

We | ooked into the acid treatnent to see
what effect that this is, because what | said, no
literature data are avail able for hydrochloric acid;
and we | ooked into |imng.

Basically, you can say -- The question

canme out this nmorning. Gelatin manufacturing is very
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standar di zed t hroughout the world. So in Europe the
process is the sane what you have seen here this
nor ni ng.

The reason for this is that there are --
Chemcally, there are limts what you can do. You
have sone limts wth regard to the acid treatnent.
If you would go too long, the concentration of the
acid woul d be higher than what we are doing. Then we
are losing vyield. So the protein would becone
sol ubl e.

The same is going to happen with the
al kaline. The maxi num we have seen today m ght be up
to 70-80 days. If you would go for 120 days, you
woul d have your yield in the effluent plant and not
any | onger to nmake gel atin.

Wth regard to this, that's fine. The
result is that the variations you have wthin our
industry are very, very small, and this is one of the
reasons why | can speak here on behalf of the European
gelatin industry and not just on behalf of one
conpany, because basically the process we are using i s
quite the sane.

VWat we did not test on our own is
sterilization, because there are sufficient literature

data available for this type of process.
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So what did we do? W said, okay, bone
degreasing -- you see what's going to happen with CNS
tissue. This could really be done in an industrial
test, because there is no risk. Germany -- we did
this in Germany. It's a non-BSE country. So no risk
to our workers, easily to be done, even wi th overl oad.
We cone to this.

| think demneralization is okay. W have
togoinalab test. Limng has to be done in a lab
test. For the sterilization we basically used the
nunber from books.

Next slide, please.

So that's the result of the degreasing
study carried out in an industrial level. But first
of all, what we did -- and we used marker proteins.
Mainly, these two are very specific for CNS, and the
tests have been done with i munobl ot and ELI SA tests.

So these are very, very sensitive tests, very

speci fic.

First, we | ooked into our standard process
on our standard bones. Do we find anything? And
these nunbers are all published. That's in the

literature. You can read it there.
The first round, we went into our nornal

producti on, and we | ooked into dozens of sanples. In
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none of them after degreasing we found anything.
Ckay. You could say, okay, by good luck no one,
there was an input. So therefore, there is no output.
So this is not really good proof that the process
wor ks.

So we finally decided we have to run an
artificial test, an experinent, and we decided to run
an industrial scale on about 20 netric tons of
material we have been running heads through wth
br ai n.

We bought them separately. W ran it
t hrough the whol e process, and here we have been able
really to find nunbers and to check nunbers. What was
the result? The renoval rate of this specific
proteins, these marker proteins for CNS, was between
98 and cl ose to 110.

So this neans that the degreasing process,
due to the education, the tinme, the hot water, is very
effective to renove CNS which is, incidentally, on the
surface, because it can't be anywhere else. So this
time of contam nation takes place only on the surface.
So, therefore, it's relatively easy to renove it.

Next slide, please.

So the next -- So this was the first step.

The next step, what we did was the inactivation study
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done by the Inveresk Research Institute, and that wll
give you a short overl ook what has been done.

I nveresk used for this study, this well
known scrapie brain strain ME7, which is very high
infective. They are using special adapted m ce which
are very responsible, and will give you very early
response with regard to the di sease.

It is a standardi zed test, and they use,
| think, around the world. So this study naterial is
breeding in mce, and then the infective brain from
these m ce have been prepared, and then used for the
experinment, which, of course, has nothing to do with
the real reality of making gelatin, just running
experinment to see what our process does.

So we split into the infected brain
tissue, treated part of it according to our production
conditions with saturated linme. Another sanple was
treated, of course, with acid, again according to
dem neralization conditions. Then we had the positive
control and the negative control and, of course, to
have countabl e nunbers you need all this many -- of
course, you don't know really how many beforehand --
dilution steps to scale down by dilution to have
surviving mce.

So this was the experinment, and then to
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check here -- again, the standard -- you're | ooking at
survival in dead animals, a clinical -- It was a
clinical type of scrapie after nine nonths. After 18
nont hs, of course, all brain are investigated directly
on the brain slices on the m croscope.

Next slide.

So what was the outcone of this |Inveresk
study? So these are the results, the interimresults,
of the nine nonths, and this is only the percentage of
mce which died. Here you see as well the dilution
steps whi ch have been used for the positive control,
for the acid treatnment, and the |ine treatnent.

You can easily see, for exanple, here
bet ween acid and positive control at the dilution of
10°® 50 percent died. For the positive control you
had to go down to 10°°® to have the sane nunber. It
was even better, |ike expected, with |inme, because it
was clear from the scientific know edge that the
al kaline will give you nore effect than the acid.

Vel |, then after 18 nonths when we | ooked
into the final results, there was a great
di sappoi ntnment for us, because due that we stopped
dilution here and there, we had not gone far enough
down to have survivors. Only one survived here.

You can see fromthe trends, if you | ook
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to this trend, nost probably we woul d have needed one
nore dilution step to have survivors here and
survivors there. But okay, this dilution step was not
done, because the point was that the starting
infectivity fromthe brain was higher than expected
and cal cul at ed. So this was a mstake of the
pr ot ocol .

| f we would have known that we have been
starting that high, we'd have used another step. So,
therefore, of course, we have seen there i s sonething
going to happen, and the trend is there, but we don't
have really very good results. So we have to start
anot her study, a second one.

You can see here, these are the new
dilution steps of the second one, though we are going
further down in dilution to give us a guaranty that we
will have survivors where we can count on to have
real nunbers, countable nunbers. W said, wait, there
is an effect, but is it 2 log, 3 log? | think the
difference will be within plus/mnus 1 |log for that
speci fic thing.

Wien you look from here to here, the
difference between nine nonths and 18 nonths is
basically plain, within 1 |og. 100° we have a

difference. Here, the sanme result. Here, roughly the
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same result. So there is normally not a big
difference, but nost of the mce are dying within the
first nine nonths, but we always have sone | ate dying
animal s and -- okay, this happens.

So where are we at the nonent? And why is
the reason? Just to verify what is the reason behind
the idea, we started to cone up to the 8.2 just with
the two sanples, and then we take the clearance
factors out to nine nonths. That's a reduction of
infectivity. After this treatnent, remai ni ng
infectivity was 10%° 10*4

Then we used the maxi numdilution, 10° and
102, which neans after taking into consideration these
nunbers are the correct nunbers, and the final would
have been the final nunber. After treatnent and
dilution, the remaining infectivity was still 10%° and
1024, which is too high to have surviving mice after
18 nonths. Everyone who has run this type of
experinment knows this. Okay.

So we started a second study, and interim
result of this second study are already presented
recently at the WHO consultation neeting in March.
Again, it's only nine nonths, because this study wll
run until spring next year. So it's not final.

Therefore, the nunbers, of course, wll change a
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little bit, as usual.

|"m just going to use one or two slides
fromhis presentation. Just one nore about the tine
frame. So this is about the first study. So this
ongoi ng study commenced March '96, anticipated
conpletion in February '98. So the results are per
3rd February of this year

Ckay. Now | can go, of course, through
all this tinme of slides, but | think this doesn't help
you a lot, because it mght even confuse you, but just
going to this type of -- So he told where we are with
each dilution step, how many m ce are inocul ated, what
are the nunber of surviving, how many are dead

already, just to give you an overview which will help

you nore, | think, and to save sone tine.

Again, like in the first one, percentage
of dead mce -- Again, you have the nine-nonth acid
positive control. You can see dilution 102 50

percent dead, 50 percent alive. Here, all 100 percent
are still alive.

In the positive control here are already
78 percent are dead, 11 percent are dead, and then,
okay, it starts here as well wth 100 percent
survivors; and even again, it's like a copy fromthe

first one. Wth limng, this tinme we even | ooked into
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the time frane of |imng, whether nore days, 20 days,
45 days, 60 days, give you nore effect or not. It
doesn't | ook |iKke.

The nunbers again was in one order of

magni tude within 1 log. W have sone differences, but

thisis, | think, not very significant. Here they are
all still the sane, but again there's a big difference
form here to here, even with three, four tines -- 4

log nore dilution. W are already at the 89, 80
percent, dead m ce.

Again, this <clearly shows that this
treatment has an effect. It again shows that al kal
gives us nore than acid, but whether it wll stay
exactly what it is or whether it cones a little bit
cl oser, okay, | don't know. W will see this in
spring.

This means we have a cl ear tendency, even
t hough we have no results, because we have to wait
ei ght een nont hs.

What are the conclusions fromthe | nveresk
study? Up to nine nonths, basically, we can say that
the acid treatnment reduces infectivity to being ten
and 100-fol d. That's sonewhere in this ball park.
Could be 150. Could be 80, but this doesn't change

anyt hi ng.
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Al kal i ne reduces infectivity between 1, 000
and 10, 000-fold. That's a nunber we are in sonmewhere
bet ween.

Then, of course, we heard just before ny
speech from Bob. O course, sterilization can play a
very inportant role. Many studi es have been published
about the heat treatnent, and when we | ooked into our
condi tions and what have been published, we can say at
| east that's a worse case.

Accidental remaining infectivity after al
the other treatnent wll be reduced by a factor
bet ween 100 and 1, 000. | think that this is very
conservative, but we are tal ki ng about worse cases and
not glorify the situation.

VWat else do we have? What else do we
have in our process with regard to potential of
i nactivation? W have heard about the ion exchange.
So this can reduce, and this is the standard process
in our industry. It's inplemented. You have seen
this this norning.

You have heard about oxidizing agents.
Sodi um hydrochl oride m ght be a problem for us, but
for exanple, hydrogen peroxide is widely used in our
industry; but of course, this has been validated

i ndividually, because the percentage, the timng m ght
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be different. So this would nean really sonething to
be done, conpany by conpany.

The sane thing, washing titration. e
have 20-25 washing steps in the process. Again we are
tal ki ng about surface contamnation. W are using up
to 60 liters of water per kilogram of bone chips. W
have all the titration steps. So all those things
wi |l have some purification effect -- of course, not
val i dated yet, but we have not to forget about it.

So this nmeans then we ook to the safety
assessnent. Again about the three basic facts: No
raw material fromthe UK is used. The potential for
exposure to ONSis very low |If there is sonething,
it's washed away, at |least 99 percent. The
manuf acturing process renoves and inactivates
infectivity.

So what is the final conclusion? Fromour
point of view, there is no significant potential for
transm ssion of TSE to humans by consunption of bovine
gel atin made i n Europe.

Thank you for your patience.

CHAl RMVAN BROAN:  Thank you very mnuch, Dr.
Schri eber.

Well, we welconme questions from any of

the commttee nenbers for any of the three previous
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speakers, Dr. Rohwer, Dr. Vincent, and Dr. Schrieber.
Ray?

DR. ROOS: Yes. Bob, maybe you woul d be
the best one to answer this. There are clearly sone
unusual properties of the BSE agent, and |I' m wonderi ng
whet her those extend into resistance to sone of the
physi cal agents and sterilization conditions you
ment i oned.

So do we know anything specifically? Do
we have data simlar to what you described, | guess,
for the scrapie agent wth respect to BSE?

DR, ROHVER: Well, it's an excellent
guestion, and there's a lot of concern about the
rel evance of nouse and hanster adapted scrapie to both
BSE and CJD.

There's very |imted data to provide any
di rect assurance. In answer to your question,
conparing nouse and hanster scrapie and nobuse and
nouse adapted CID, the spectrum | ooks very consistent,
and it appears that there isn't a lot of variability
there, but in terns of BSE itself, there's so many
uni que features of that agent that it is a cause for
concer n.

|  know that David Taylor has sone

experiments in progress at the MPU |ooking at the
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i nactivation of the BSE agent. On the other hand,

al so know that the way he's desi gned those, he's again
| ooking at worse case situations. So he's going to
find -- | think you can predict that he's going to
find that, if you put a brain nacerate in a tube and
put it in the autoclave, he's going to have a | ot of
survi val

| woul d rather see those experinents done
in a kinetic fashion where you could actually conpare
rates of inactivation fromthese things, and see if
there are any intrinsic differences between the
agents. That type of data just doesn't exist.

CHAI RVAN BROWN:  Does Tayl or al so not have
in his rendering validation experinents sone data on
both scrapie and BSE? He surely nust have data on
BSE.

DR DETWLER  Yes.

DR. ROHVER: Ri ght . The problem with
interpreting those experinents, of course, is that
they are cross-species experinents. So the
sensitivity is rather [|ow In the rendering
experinments that were done, they only had three | ogs
or possibly even less infectivity, to begin with; but
to the extent that you can interpret them they do

seemto be susceptible to simlar types of insults --



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

207

to have simlar sensitivity to these things.

The experinments he's doing right now, I
think, wll be nmuch better, but again even those are
subject to this sane question: |s nouse adapted --
These are going to be done with nouse adapted BSE. |Is
mouse adapted BSE rel evant to the bovine strain?

As soon as you nove this stuff into
| aboratory nodels, that's always going to be a
guesti on. My own feeling is that the only way to
resolve these issues is to |look at the experinent in
a nunber of different host/strain conbinations and
hope that the answers all converge on one answer, and
then that wll provide a lot of confidence for
extrapolating it to the | ess accessible system that
you're really interested in, BSE in cows or CID in
humans.

CHAI RVAN BROMN:  Yes. Linda?

DR. DETWLER | have a question for Dr.
Rohwer .

I n your paper, in David Taylor's paper in
1994, and in Paul's, what's the species of origin for
each of those, and what was the strain of scrapie? |If
you were giving -- second part -- a worse case
scenario to use, that you would use -- To try and test

a worse case scenario, what strain of scrapie would
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you use?

DR. ROHVER: We used the -- The strain
that | used was the hanster 263K strain, which in sone
sense is a worse case strain, because it has the
hi ghest titers. So we can actually challenge the
system wth alnost two orders of nmagnitude nore
infectivity than you can in a nouse adapted strain.

The experinents that our Chairman did were
al so done with that strain. The experinments that
Tayl or has done were done with nouse strains. He used
the 139A strain, and he has al so used the 22A strain.

There is also a suggestion in the
[iterature that the 22A strain, which is a sheep
scrapi e adapted nouse strain, is nore resistant than
the sheep scrapie adapted nouse strain 139A. There
are multiple strains of nouse adapted field scrapie,
and they differ sonmewhat in their presentations
clinically, their incubation tines in various aninals,
and they may differ somewhat in their resistance to
t hese physical inactivations.

The problemwi th interpreting that data is
that there are other experinments that show that they
are not so different. So again, because these
experinments are so hard to do and they're so

expensi ve, we don't have the luxury that Carol Wi ncent
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was nentioning very often of replicates.

It's often done once, and you're happy to
have been able to do that. If it's done again, it's
done in a slightly different way, and so you're trying
to conpare Mclntosh apples to Jonathan apples in many
of these cases. You know, they're not exactly
equi val ent .

If this was polio, we could set up three
paral l el experinents, do themall the sanme tine or do
themon three different weeks, and you woul d have the
answer, and you have a lot nore confidence in the
answer; but that's one of the aspects of this field,
that one of the reasons why there's this big question
mark -- you know, we don't know enough about it.

CHAI RVAN BROWN:  But al so, you know, | est

we get overwhelnmed by this detailed discussions of

strain differences, they exist for certain. In sone
cases they can be reasonably inportant. I n other
cases, they can be trivial, but it, I think, is nost

inportant to understand that there are far nore
simlarities than differences anongst these strains.

They are awful |y nuch cl oser together than
they are to polio or herpes virus. So | think we
shoul d not turn up our noses just because a strain is

bei ng used, with the caveat that they may not be quite
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t he sane.

Yes, Dr. Wl fe?

DR WOLFE: | would just Iike to ask Carol
Vincent: Having seen -- Maybe you saw it before --

M. Schrieber's presentation, how does this fit in
with your notion, as you presented it, of what FDA or
CDER requires in terns of process validation?

M5. VINCENT: You're asking if the second
study | ooks better?

DR. WOLFE: Well, anything that you saw,

t he second study --

MS. VI NCENT: | couldn't see the slides
too well from where | was, but there are nore
dilutions there. It does appear to have a broader

range, and |I'm |l ooking forward to seeing the data when
it's finished.

DR. WOLFE: As | nentioned this norning,
we were tal king about studies where you've got in each
group nine animals or sonething like that. So even
when you get down to the zero infectivity, you' ve got
a confidence interval that still would be conpatible
with sonme infectivity.

So how does that play into your
consi derations?

M5. VINCENT: Well, doing these titrations
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in groups of nine or in groups of ten animals, | nean
it's been a standard way to test aninmal viruses for at
| east 50 years. |'msure sonebody in this room could
give ne the correct figure on that, but in groups of
ten in a tenfold dilution or fivefold dilution or
twofol d dilution, whatever makes your systemwork, is
okay.

Bob, | wasn't actually saying to do the
entire validation a nunber of tines. | was talking
about just the control titration, but this is the way
t hi ngs have been done for a very long tine, and
there's a | ot of experience with that system

DR. WOLFE: Yes, | just think this agent
is much worse than nost anything we've ever seen
bef ore. So the extra caution may rmake sone sense
here in terns of the nunbers and so forth.

MS. VI NCENT: | couldn't address that
statistically, but the groups of ten don't bother ne.

CHAI RVAN BROWN: Dr. Schrieber, two
questions. Wat is the pHin your lime slurry in this
particul ar experinent?

DR SCHRI EBER: 12. 5.

CHAl RVAN BROMW:  But the pH of the actual
m xt ure?

DR. SCHRI EBER:  Yes.
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CHAI RVAN BROWN: That is the pH of the
actual specinmen, not what you put into it, but the
actual specinen?

DR. SCHRI EBER: No, it's oversaturated.
So it stays all the time at 12.5.

CHAl RVAN BROMW: Vel |, we did experinents
in which we used 1 nornal sodium hydroxide as an
additive or we added sufficient sodium hydroxide so
that in water the sodi um hydroxi de woul d have had a pH
of 13, but in point of fact, with the tissue mxed in,
the pH dropped a half-log. So it was not 13. It was
12. 5.

DR SCHRIEBER. No, it's tested 12.5.

CHAl RVAN BROMW:  The actual speci nen that
you were using?

DR. SCHRI EBER  Yes.

CHAl RVAN BROMN:  Ckay. The second is: In
view of this absence of bracketing in the first
experinment, why the devil didn't you just go up zero
toten for all of then? It's not that nuch nore work
to put on extra cages so that you would know that you
woul dn't m ss your endpoints.

DR. SCHRI EBER: Ckay. This protocol was
even revi ewed before by Dr. Tinberland, and he found

it in order, because it was thought that the study
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infectivity would only be maxi num 10 up to the 7.3 or
so. So, therefore, when the cal cul ati on was nmade and
-- O course, it has been expected as well that we

m ght have anyhow one | og nore inactivation that what

we see in the nonent. So it would have been
sufficient.

CHAl RVAN BROMWN:  Wel |, | agree that, you
know, the first experinment -- that was a legitimte
thing to expect, but having had that result, 1I'ma

little surprised you didn't give yourself a little
more |leeway and avoid the possibility even of not
getting a final bracket on your second experinent.

DR. SCHRI EBER: But | think we are
foll owed now with a dilution --

CHAI RVAN BROWN:  Yes, but you're still at
ni ne nonths, and you saw what happened between nine
and 18 nonths the first time around.

DR. SCHRI EBER: But we have still a
security level in the noment in dilution of nore than
four | ogs.

CHAI RVAN BROMN: | hope whoever desi gned
it made an accurate and shrewd guess, but | think you
still have the possibility of running out of brackets.

DR. O ROURKE: M. Chairman, they also

started with considerably lower titer. You'll notice
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his curve is adjusted down by maybe three or four
| ogs.

|"msorry. The initial inoculumon your
second trial is considerably lower in titer at nine
nmont hs than the inoculumon your first trial.

DR. SCHRI EBER, Yes, but infectivity for
the first trial was as well sonewhat |ower than at the
end. O course, it went up sonewhat, because | think
after nine nonths in the first experinent we have been
at 7.3 and ended up at 8.2. In the nonent we are at
6.7, | think, with the Iline.

So it will go up further on. That's for

sure.
CHAI RMVAN BROMN:  Yes?
DR. ROOS: Just since you're up there, |
had a question about it. | guess |I had two concerns.

One is we're clearly not exactly dealing with BSE
We're dealing with scrapie, but this is interesting
dat a.

The other had to do with how well we could
extrapol ate the sensitivity of this agent to Iinme and
acid with respect to what you're doing with gelatin,
and the fact that these are bone chips, | guess, when
they were exposed to the linme and the acid, or am|

wr ong?
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DR SCHRI EBER:  No.

DR ROCS: Do you think thisis -- to both
honogenates -- Wll, this is brain honogenate, and the
accessibility of this lime to acid in the case of your
gel atin preparation, how much can we extrapolate this
data to that?

DR SCHRIEBER | think still it would be
exactly the sane, because what | said before, just in
case CNS is on the surface of the materials or it's
either in excess, and after this many days of |im ng,
al kaline is everywhere. So we need about two, three
days diffusion to get to the center, for exanple, of
t he bones.

We know after three days really alkaline
is in the center of the bone pieces, because as you
have | earned this norning, these bones are grinded.
So they have the size of a fingernail. So it's not
big pieces. So about l|atest after three days al kaline
isin the center, and then it would stay.

CHAI RVAN BROMN:  Questi on?

DR. VH TE: Vell, | guess the way I'm
| ooki ng at what you're presenting, it clearly is not
a nodel for what is being done to nake gelatin, but
the nessage that |'m getting -- and | just want to

hear if that is a correct nmessage -- is that there are
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conditions under which a transm ssible spongiform
encephal opat hy agent can get through this processing,
whether it's alkaline or whether it's acid.

It may not be a conbination of agents, but
it does look like, when you use certain titers of
viruses or certain dilutions of infected brain, that
you do not get full inactivation of the agent.

DR, SCHRI EBER: If the starting titer
woul d be extrenely high, then you are right, but where
should the starting titer cone fronf

DR. WHITE: | agree. | don't think that
what you're doing is equivalent to what is being done
to make gelatin, but clearly, if you did have a high
concentration of virus, it can get through those

i ndi vi dual processing steps.

DR SCHRI EBER: W have significant
reduction in titer, but you are absolutely right. If
you would -- which is not possible, but if you would

try to nake gelatin just by using brain, straight 100
percent brain, and this brain would be really highly
effective, I think there would be remaining
infectivity, but that's not what you are doing in
reality.

CHAI RVAN BROMN:  Question? Yes?

DR. HOEL: | had one. In chem cal
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toxicity, you always run mce 24 nonths. | was just
curious why you stopped -- these experinents are al
st opped at 18.

DR. SCHRI EBER: Excuse nme. |'mnot this
expert in this kind of experinent.

CHAl RMVAN BROAN: We can answer that for
you.

DR. SCHRI EBER.  Thank you.

CHAl RVAN BROMN: M ce in cages tend not to
[ive much nore than 24 nonths. So you're approaching
the end of their unnatural |ifespan, and at that point
alot of themare dying frompeculiar -- well, old age
or other diseases. Also, as you keep a nouse | onger
and longer in cages, you run the risk of getting
deaths fromintercurrent ill ness.

So on that end of it, you' re |ooking at
background noi se that increases substantially towards
the ast few nonths of a nouse's life.

Second, by and |large, you ve got 99
percent of any deaths from scrapie that wll occur
within 18 nonths. So that the last six nonths
fundanentally sinply increase the noise wthout
increasing the sensitivity.

DR. HOEL: kay. So, basically, what

you're saying is that it's |like an early occurring
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tunor conpared to typical tunors for carcinogenesis
studies. You don't see nmuch at 18 nonths typically.
CHAl RVAN BROMN:  That's right, and bet ween

18 and 24 you see practically nothing in terns of

addi tional scrapie illnesses.

M5. HARRELL: One question for M.
Schrieber. | would Ilike to know, when was the use of
British raw materials for gelatin halted? | nean, the

raw materials for gelatin production halted.

Nunmber two, when was it -- or what was
done with the British raw materials and the gelatin
produced before the ban?

DR, SCHRI EBER Ckay. O course, before
we stopped it, it was used to manufacture gel atin.

M5. HARRELL: When was it stopped?

DR SCHRIEBER The first step was to stop
it for the use of neking pharnmaceutical gelatins.
This took place in early '94, and conpletely we
stopped it early | ast year, by the end of March when
we have heard about this new cases of CID. W still
bel i eved that even gelatin nmade in U K of British raw
material is still safe, but okay, we have to stop it
to have really the | owest possible risk.

M5. HARRELL: The second part was what was

done with the raw materials and the gel atin produced
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fromthose raw materials that were produced prior to
t hat ?

DR. SCHRI EBER; Ckay. | can answer this
for our owmn operation only. In the nonent we have as
well one plant in the UK So all this stock and
inventory we have had at this time manufactured before
has been sold in the neantine as gl ue.

CHAI RVAN BROMW:  Are there ot her questions
fromthe commttee? Yes, Ken? | nean WII.

DR.  HUESTON: May | pursue this? I
certainly agree that sourcing is the primry
prevention step in this whole process. [f | mght
just make sure that | understand sonme of the sourcing
I Ssues.

Your sourcing or the gelatin manufacturers
of Europe were sourcing throughout Europe raw
material. |Is that correct?

DR SCHRI EBER:  Yes.

DR. HUESTON:. Al right. Also, so the
sourcing and your contention that the source nateri al
is lowrisk is based on the concept that there is a
surveill ance systemin place throughout Europe?

DR SCHRI EBER:  Yes.

DR. HUESTON: And yet if | look for data

about surveillance systens, | amonly able to find
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substantiation of active surveillance systens in a
handful of European countries. |In fact, a nunber of
European countries have no data available about
exam ning cattle brains and no information avail abl e
about a surveillance system

DR. SCHRI EBER: I think there is a
guideline fromthe OE how the systemhas to work in
Europe, and | assune -- excuse ne. The only thing |
can say, | assune that the different countries, that
the regulatory bodies in the different countries have
the right systens in place.

Sorry. | amnot out of the neat industry,
but | think is the general understanding in western
Europe, that we have to be very careful, and all the
t hi ngs have to be followed very closely; and as far as
| know, the OE will very soon inplenment a thing and
even inprove the system for surveill ance.

DR. HUESTON: But the OE, of course, is
a standards organization, and does no surveys of
conpliance. | guess, are you aware of any surveys of
the level of conpliance wth the European countries
from whi ch your manufacturers are sourcing material ?

DR SCHRIEBER | don't have this answer.
Sorry.

DR HUESTON: So for instance, the British
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are now putting out a nonthly enforcenment bulletin
that lists in quite sonme detail the conpliance. Are
you -- I'mnot aware. | just wonder, are you aware of
any other country that has a simlar |evel of --

DR. SCHRI EBER: No. |'ve never seen a
simlar docunent fromany other country. | think this
is all kept within the regulatory bodies, though
not hing i s published.

DR. HUESTON: Then for your -- | nean, |
respect the assunption, and we all hope that it is, in
fact, in place. Do the gelatin manufacturers of
Europe then have a quality control programor do you
have your own assurance programthat you are sanpling
or investigating the sources of your raw materials to
assure that --

DR. SCHRIEBER: W are auditing our main
suppliers of raw materials, yes.

DR. HUESTON. You are auditing?

DR SCHRI EBER:  Yes.

DR HUESTON: Al right. Good. You also
mentioned that at the nonent only Switzerland and
France has specified bovine material regulations in
pl ace, and --

DR. SCHRIEBER Plus U K

DR. HUESTON: Plus the U K. , of course,
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right -- which neans that, of course, Portugal and the
Net herl ands and Ireland, all of which have reported
BSE in native animals, are not -- do not have
specified nmaterial --

DR SCHRIEBER | think that this question
is not of a big concern to us. For exanple, where do
we have degreasing plants, and we have a certain [imt
with regard to transport fresh bones to a degreasing

operation. So where are they |located? They are in

Cer many. They are in Belgium They are in the
Net herl ands, and they are in France. Basi cal |y,
that's it.

So no one would bring fresh bones from
Ireland to degrease it sonewhere el se, because this
woul d be too expensive to conplicate by, but | inmagine
all Irish bones will stay in Irel and.

DR. HUESTON: Right. But spinal colums
as an exanpl e of cattle across Europe are entering the
degreasi ng process?

DR.  SCHRI EBER: If there is trade in
carcasses, which could, of course, take place, and
that's nothing one could exclude, it could happen
Yes, you are right.

DR.  HUESTON: You nentioned that the

occasi onal head that shows up at the degreasing plant
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is manual |y renoved.

DR. SCHRI EBER: Yes. W have sorting
belts with all the bones running through. We have
persons controlling, because sonetines you find a tin
of Coke or sonething like this. You have to put al
this stuff, and they're putting out -- If a head shows
up, they put it out, because there's another reason
for this as well. W don't like horn in our raw
material, mainly for photographic purposes. So we are
very keen even before to have no heads in our process.

DR HUESTON: That's a good thing to know.
But they are not manually renoving the spinal colum?

DR. SCHRIEBER: No, there is no -- What
you have heard as well this norning, and that's the
standard procedure in whole central Europe, the
carcass i s sought, and then the bones, the pieces of
t he bones -- they are show ng up sonewhere, and for us
there is no chance.

If this should take place, it has to take
pl ace straight away in the slaughter house. That's
the only place where this could be done.

DR. HUESTON:. The last question. Do you
have any idea of the nunber of cattle exported from
the United Kingdomto the continent of Europe that are

still alive that potentially m ght --
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DR. SCHRI EBER: Ckay. There are sone --
as you know, sone slaughtering or killing -- better
said, killing prograns going on. For exanple, in the
nmoment we are just killing in Germany all 3, 000-sone
cattl e which have been exported and still there. They
are under control. They have a sl aughtering ban put
on all this cattle, but nowthey are starting to kill
themto incinerate themto get rid of all this type of
ani mal s.

| think some two years ago the Netherl ands

has killed nore than 6, 000 cal ves whi ch have come from

the U K

DR. HUESTON: Veal cal ves?

DR SCHRIEBER Yes. So this -- they got
rid of this. How nmany are still alive sonewhere, but

|"m sure that in all Europe those animals, if it's
known that they are of British origin, are heavily
under control, because no country likes to risk to
beconme tonorrow a BSE country just because they have
not really had these cases under control.

DR HUESTON: | agree whol eheartedly. O
course, if you don't |ook, you don't find. If you
don't find, you don't have. Are you aware of any
docunent ati on by any European country as to the nunber

of inported British cattle for breedi ng purposes and
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the current whereabouts of those animals?

DR, SCHRIEBER | think sone three years
ago when the thing really boiled up, there had been
made an investigation. | don't know whether the
nunbers have been really published, but even at this
time | becanme aware about the Germany nunbers.

|"msure that in the other countries the
nunbers are somewhere, but, okay, they have never been
published. | only know the Gernman nunbers, because |
amin close contact with the German authorities, wth
the Mnistry of Agriculture and Mnistry of Health.
That's normally the place you can get this information
from It's not normally for public know edge.

DR HUESTON: CGood. Thank you very nuch.

DR. SCHRI EBER  Thank you.

CHAl RVAN BROMN: | have this other image.
| keep getting these inages. | hope you're paying
your sorters well. | nean, the idea of picking out

t he occasi onal potato chip bag, Coke can and head --

Karen Hsi ao.

DR. HSI AC Since our charge is to ask
whether we're still justified to continue the
exenption of gelatin from the restrictions, ny
question has to do with gelatin manufactured in the

U. K., because we haven't heard anything about that
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t oday.

Is it still being manufactured? If so, is
it the Type A or Type B nethod using acid or alkaline,
and is it bovine or porcine derived, and is any of it
being inported to the United States? Are there any
controls on that? Does anybody know t he answer?

CHAI RVAN BROMN:  Ckay, Dr. Schri eber.

DR. SCHRIEBER: |I'msorry. | have not
pl anned to have a one-nman show today.

No, | have the answer. There are three
gelatin plants operating in the United Kingdom One
is our own affiliated conpany. W are running only on
hi de splits. All these hide splits are inported,
either from the continental Europe or from South
Anerica. W are inporting dried hide splits, because
that's the only raw naterial we can use.

The ot her operation working in the UK is
a bone gel atin manufacturing place, but this is only,
let's say, a part of the total manufacturing process.
So it starts inthe UK wth limng. So everything
is done either in France or in Belgium because it's
a daughter conpany of a Bel gi um conpany.

So they are shipping over the ossein, the
wet ossein, which has been degreased, acidul ated,

normally in Belgiumor in France, and then they are
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shi pping over the sem -product, make the gelatins
there, and then they are re-exporting. So all this is
not U. K. origin material.

The third one, they are running two
pl ants, two separate plants. |In one plant they are
manuf acturing photographic gelatin from at |east
partly UK raw material, but they are under
surveillance as well by the British authorities, | can
tell you. They have the inspector every week in the
pl ant .

The other plant is running on inported raw
material as well. They are using as well degreased
bones comng from the United States, and they are
buyi ng as well sonme degreased bones on the continent
fromother gelatin manufacturers. They are inporting
as well hide splits. So this is a plant designated
for food and pharmaceuti cal purposes on inported raw
material, and the other separate plant at a different
pl ace is running on donestic, partly donestic, but
only for technical applications, not for human
consunpti on.

That's all. There are only three.

CHAl RVAN BROWN:  Yes, Dr. Wl fe?

DR. WOLFE: 1'd just |like to reenphasize

the point nade a few m nutes ago on the sourcing. |
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mean, the Taylor paper referred to by several people
inits abstract says bioassay in rodents showed that
none of the regines produced conplete inactivation.

So | think that, if it's there, given the
conbi nation of destruction of gelatin if you use sone
of these things and the resistance of the organism
that's not very good. So | think it really is
preventing it fromgetting that far.

Therefore, | go back to this whole issue
of the source. |If you don't |ook, you don't find; if
you don't find, it's not there.

We are tal king about a disease in the so
called natural state in this country existing in one
inamllion people, and yet when brains or pituitary
and growth hornone derived there fromthe brains of
t hese people or given, it caused enornous anount of
tragedy in this country.

If in cows or any other species we were
tal king about it existing in one in a mllion, it
would not easily be detected with even excellent
sanmpling. | think the figure that was used before is
t hat we have now sanpl ed the brains of 5, 000-sonething
cows in this country. That's about it, and nothing --
not hi ng has shown up.

That is still consistent with sone | evel



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

229

of activity in cows in this country, but | think that
in the other countries we are ranging from none in
terns of sanpling to sone | evel above that. | amvery
unconfortable with the notion that we're saying it's
not okay from the UK , but it's okay in terns of
source from a nunber of other countries, including
ones where there have been BSE determ nations made,
even though the thought and wsh is that these all
ultimately cane fromthe U K

So I think that the issue of nmuch better
surveillance and know ng what it is and that it at
| east reaches sone adequate threshold before saying
it's okay to nmeke gelatin from cows or any other
species, but cows in this case, fromthese countries
woul d be in order.

CHAI RVAN BROWN: Yes, Linda would also
want to tell you that those 5,000-odd cows were not
just randomy selected cows, but cows that have
neurol ogi c disease. So it makes the 5,000 --

DR WOLFE: Right. | agree, but |I'mjust
saying that that's nore than is going on in nost of
the countries that we are still saying are okay.

CHAl RMVAN BROAWN:  Much nore, yes. Oher
questions? Anything fromthe right side of the table?

Very silent today. If there are -- Yes, Larry, go
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ahead.

DR. SCHONBERGER: I was just going to
reiterate what Sid was saying a little bit, and
correct alittle bit of a notion that it's one out of
a mllion people.

It's one out of a mllion people -- he's
tal ki ng about incidence of CJDin this country. It's
one out of a mllion people per year. GCkay? So that
if you live 70 years, the risk in terns of the idea of
going a whole life and not getting CID -- the risk
woul d be to individuals much higher. So it's probably
cl oser to one out of every 10,000 deaths or --

DR WOLFE: Well, since cows don't live as
| ong as people, if it were one out of a mllion cows
per year, it would be --

DR. SCHONBERGER: And the other issue is
maki ng the distinction -- | think it was nmade before,
and | think it's an inportant one -- to docunent where
BSE is. So BSE countries as opposed to the concept of
BSE-free countries, which inplies that -- what Sid was
tal ki ng about, that there was sonme surveillance to
docunent the absence.

| think what we're tal king about in this
situation is probably an introduction of the concept

of let's define countries by BSE-free rather than just
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who's reporting BSE.

CHAI RVAN BROMN:  Yes. | suppose this is
one of the few FDA regulatory advisory commttees
that's going to finish an hour early, and | thank all
of our speakers for that |uxury.

We shall reconvene tonorrow at 8:00 a. m
in this same room

DR. FREAS: Dr. Brown, |I'd like to thank
you, but I would also |like to ask all the Conmttee
menbers -- Sone of the information in your packet was
confidential . I'"'m going to ask you tonight if you
woul d take it wth you and keep it with you. Tonorrow
nmorning I'Il ask you to turn it in, but anything left
on the table tonight will be shredded. So take it
with you, if you need it.

(Wher eupon, the foregoing nmatter went off

the record at 4:01 p.m)



