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In the Matter of

CERTAIN ACESULFAME POTASSIUM AND
BLENDS AND PRODUCTS CONTAINING SAME

NOTICE OF COMMISSION DETERMINATIONS NOT TO REVIEW AN INITIAL
DETERMINATION FINDING NO VIOLATION OF SECTION 337 OF THE TARIFF ACT
OF 1930 AND NOT TO REVIEW AN ORDER DENYING A MOTION FOR SANCTIONS

AGENCY: U.S. International Trade Commission,
ACTION: Notice.

SUMMARY: Notice is hereby given that the U.S. International Trade Commission has made a final
determination of no violation of section 337 of the Tariff Act of 1930, as amended, in the above-
captioned investigation. The Commission determined not to review an initial determination (ID) of the
presiding administrative law judge (ALJ) finding no violation of section 337 and not to review ALJ
Order No. 23 which denied a motion for sanctions.

FOR FURTHER INFORMATION CONTACT: Cynthia P. Johnson, Esq., Office of the General
Counsel, U.S. International Trade Commission, 500 E Street, S.W., Washington, D.C. 20436,
telephone (202) 205-3098. Hearing-impaired persons are advised that information on this matter can
be obtained by contacting the Commission’s TDD terminal on 202-205-1810. General information

concerning the Commission may also be obtained by accessing its Internet server
(htep:/fwww.usitc.gov).

SUPPLEMENTARY INFORMATION:

The Commission instituted this investigation on November 14, 1997, based on a complaint
filed by Nutrinova Nutrition Specialties and Food Ingredients GmbH of Frankfurt am Main, Federal
Republic of Germany, and Nutrinova Inc., of Somerset, New Jersey (collectively referred to as
“complainants™). 62 Fed. Reg. 62070 (1997). The complaint named four respondents -~ Hangzhou
Sanhe Food Company Ltd., of Zheijiang, People’s Republic of China; JRS International, Inc., of
Garfield, New Jersey; Dingsheng, Inc., of Temple City, California; and WYZ Tech., of Chino,
California. Hangzhou Sanhe Food Additives Factory, of Hangzhou, Zheijiang, Peoples Republic of
China was subsequently added as a respondent.

Complainants alleged that respondents had violated section 337 by importing into the United
States, selling for importation, and/or selling within the United States after importation certain
acesulfame potassium or blends or products containing same by reason of infringement of claims 1, 2,
3, 4 or 5 of U.S. Letters Patent 4,695,629 (“the ‘629 patent”) or claims 1 or 2 of U.S, Letters Patent
4,158,068 (“the ‘068 patent”). Acesulfame potassium is an artificial sweetener.



The ALJ held a tutorial on the technology of artificial sweeteners and the processes for their
manufacture on June 5, 1998. The evidentiary hearing was held from June 29, 1998, to July 10, 1998.

On May 12, 1998, complainants filed a motion seeking the imposition of monetary and non-
monetary sanctions against respondents for respondents’ failure to provide timely discovery. The .
motion was supported in part and opposed in part by the Commission investigative attorney (IA) and
opposed by respondents. On August 14, 1998, the ALJ issued Order No. 23, denying complainants’
motion for sanctions, but offering complainants an opportunity to seek reopening of the record for the
purpose of presenting additional facts and arguments relevant to respondents’ belatedly -produced
discovery. Complainants declined to seek reopening of the record.

On November 20, 1998, the ALJ issued his final ID, in which he concluded that there was no
violation of section 337, based on the following findings: (a) claims 1-5 of the ‘629 patent are not
infringed by respondents” accused process; (b) claims 1-2 of the ‘068 patent are invalid as obvious
over the prior art; ( ) claims 1-2 of the ‘068 patent are not infringed by respondents accused product.

On December 3, 1998, complainants filed a petition for review of the ID and Order No. 23,
arguing that the ALJ erred in all of his adverse findings relating to failure to impose sanctions and in his
infringement analysis of the ‘629 patent. Complainants did not petition for review of the findings in the
ID with respect to the ‘068 patent. The IA also petitioned for review of the ID and Order No. 23 on
policy grounds. On December 10, 1998, respondents fileda Tesponse to the petitions for review. The
1A also filed a response to complamants’ petition for review.

The authority for the Commission’s determinations is contained in section 337 of the Tariff Act
of 1930, as amended (19 U.S.C. § 1337), and in section 210.42 of the Commission’s Rules of Practice
and Procedure (19 CF.R. § 210.42). Copies of the ALJ’s ID and all other nonconfidential documents
filed in connection with this investigation are or will be available for inspection during official business
hours (8:45 a.m. to 5:15 p.m.) in the Office of the Secretary, U.S. International Trade Commission, 500
E Street, S.W., Washington, D.C. 20436, telephone 202-205-2000.

By order of the Commission. Q M_

Donna R. Koehnke
Secretary

Issued: January 15, 1999
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CERTAIN ACESULFAME
POTASSIUM AND BLENDS AND
PRODUCTS CONTAINING SAME

Investigation No. 337-TA<403

L()

INITIAL DETERMINATION
Administrative Law Judge Sidney Harris

Pursuant to the Notice of Investigation, 62 Fed. Reg. 62070
(1997), this is the administrative law judge’s Initial Determination
in the Matter of Certain Acesulfame Potassium Blends and Products
Containing Same, United States International Trade Comnmission
Investigation No. 337-TA-403. 19 C.F.R. § 210.42(a).

The administrative law judge hereby determines that no violation
of section 337 of the Tariff Act of 1930, as amended, has been found
in the importation into the United States, sale for importation, or
the sale within the United States after importation of certain
acesulfame potassium blends and products containing same by reason of
infringement of claims 1, 2, 3, 4 or 5 of United States Letters Patent

4,695,629, or claims 1 or 2 of United States Letters Patent 4,158,068,

\'.)./‘.
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I. BACKGROUND

A. Procedural History ‘

By publication in the Federal Register on November 20, 1997, this
investigation was instituted pursuant to an Order of the United States
International Trade Commission which issued on November 14, 1897,
after consideration of a complaint filed on October 16, 1987, and
supplemented on October 30 and November 10, 1997, on behalf of
Nutrinova Nutrition Specialties and Food Ingredients GmbH, D - 65 926,
Frankfurt am Main, Federal Republic of Germany, and Nutrinova Inc., 25
Worlds Fair Drive, Somerset, New Jersey 08873. See 62 Fed. Reg. 62070
(1997); 19 C.F.R. § 210.10(b).

The Commission’s Order required that pursuant to subsection (b)
of section 337 of the Tariff Act of 1930, as amended, an ihvestigation
be instituted to determine whether there is a violation of 13 U.S.C. §
1337(a) (1) (B) in the importation into the United States, the sale for
importation, or sale within the United States after importation of
certain acesulfame potassium or blends or products containing same by
reason of infringement of claims 1, 2, 3, 4 or 5 of U.S. Letters
Patent 4,695,629 or claims 1 or 2 of U.S. Letters Patent 4,158,068,
and whether there exists an industry in the United States as required
by subsection (a) (2) of section 337. 62 Fed. Reg. 62071 (1997).

The Commission named Nutrinova Nutrition Specialties and Food

Ingredients GmbH, and Nutrinova Inc. as the complainants,! and the

! During the course of this investigation, and in the Initial
g
(continued...)



following companies as respondents:

Hangzhou Sanhe Food Company Ltd., 258 Qiutao Road,
Hangzhou, Zheijiang, People’s Republic of China;

JRS International, Inc., 141 Lanza Avenue, Bldg.
12, Garfield, New Jersey 07026;

Dingsheng, Inc., 5323 Tyler Avenue, Temple City,
California 91780;

WYZ Tech, Inc., 4570 Eucalyptus Ave. #B, Chino,
California 91710.

62 Fed. Reg. 62071 (1997).

Juan Cockburn, Esqg. of the Office of Unfair Import Investigations
("OUII") was designated as the Commission Investigative Attorney. Id.

On February 7, 1998, complainants filed a motion to amend the
complaint and for an initial determination adding an additiocnal
respondent. The Commission determined not to review the initial
determination of the administrative law judge {(Order No. 7), adding
the following company as a respondent in this investigation:

Hangzhou Sanhe Food Additives Factory, 258 Qiutao

Road, Hangzhou, Zheijiang, People’s Republic of
China.

‘(...continued)
Determination, complainants are sometimes referred to singly or
collectively as "Nutrinova."

Nutrinova is a subsidiary that is completely owned by Hoechst AG
("Hoechst"). Lipinski Tr. 5; Klug Tr. 383. Nutrinova was created
relatively recently, on September 1, 1997. Lipinski Tr. 5. Thus,
Hoechst is sometimes referred tc in the hearing testimony and this
Initial Determination in connection with complainants’ past
experimentation with, and production of, acesulfame potassium, and
with respect to Nutrinova personnel who are former Hoechst employees.
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See 63 Fed. Reg. 26208 (1998) .2

On June 5, 1998, a tutorial was held, during which all parties
were represented. The parties were given the opportunity to provide
technological background information, which although relevant to the
patents-in-suit and the prior art, is of a general background nature
and is not in controversy. A public transcript was made of the
tutorial session, and is referred to in portions of this Initial
Determination. See Order No. 16 (concerning the tutorial session).

On June 29, 1998, a pre-hearing conference was held at which

complainants, respondents and OUII were represented.?

The hearing in this investigation commenced on June 29, 1998, and

concluded on July 10, 1998. All parties were represented at the
hearing. Post-hearing briefs, proposed findings of fact and
conclusions of law, as well as replies thereto, were subsegquently
filed by all parties.

Shortly after the hearing, on July 24, 1998, respondents and
complainants filed a stipulation agreeing that the following exhibits

should be admitted into evidence: CPX-2, RX-107C and RX-139C. The

° In accordance with the practice of the parties during the
pre-hearing, hearing and post-hearing phases of this investigation,
respondents Hangzhou Sanhe Food Company Ltd. and Hangzhou Sanhe Food
Additives Factory may be referred to as "Sanhe" or "the Sanhe
respondents."

* No jurisdictional challenge was made in this investigation.
The administrative law judge finds that the Commission has personal
jurisdiction over the parties and subject matter jurisdiction over
this investigation. See FF II 1-16.



Commission Investigative Staff has no objection to the stipulation.
The stipulation is APPROVED, and the above exhibits are admitted into
the evidentiary record.

Certain issues were raised before and during the hearing with
respect to certain forms of compelled discovery that were belatedly
provided by respondents. The compelled discovery at issue consisted
of voluminous documents falling into four categories: (1) Workshop
Processing Records; (2) Batch Reports; (3) Construction and Equipment
Installation Plans, Drawings and Invoices; and (4) Invoices for the
Prdcessing of . In particular, on May 12, 1998,
complainants filed their "Motion of Complainants for Sanctions Against
Respondents for Failure to Comply with Discovery Orders." Numerous
pleadings were filed in consequenée of complainants’ motion for
sanctions, including post-hearing memoranda which were received until
July 29, 1998.

In their motion for sanctions, complainants sought the imposition
of monetary and non-monetary sanctions, including a default judgment
to the effect that respondents infringe the ‘629 patent-in-suit, or in
the alternative, that numerous adverse inferences be drawn against
respondents, and that respondents be precluded from introducing into
evidence any documents which were subject to an earlier discovery
order (Order No. 4) and which were produced in a tardy fashion. The
Commission Investigative Staff supported in part and cpposed in part

complainants’ motion for sanctions.



In Order No. 23, the administrative law judge denied
complainants’ motion for sanctions for the reasons detailed therein.
In summary, the administrative law judge found that although all of
the compelled discovery was eventually produced, some of the critical
documents were not produced until quite late in the investigatiocn.
However, i1t was also found that the delays in production were not
caused by bad faith on respondents’ part, a plan to deceive either
complainants or the Commission, a flagrant disregard of discovery
order, or other egregious conduct. Rather, the delays were caused by
numerous problems associated with transnational discovery such as
language barriers, restrictions on the flow on information during
discovery imposed by Chinese law, and the severe lack of staff in
China capable of assisting with discovery. 1In view of the reasons for
the delays and the fact that it was not in the public interest to
disregard a large amount of seemingly probative, reliable evidence
which was used at the hearing by respondents and to a certain extent
by complainants, the administrative law judge denied complainants’
motion for sanctions and aléo determined not to strike or reject
several of respondents’ exhibits that consisted of the evidence in
guestion.

Nevertheless, the administrative law judge determined that in
order to cure prejudice caused by the late productiocn of the
discovery, complainants must be offered the opportunity to reopen the

record and, if necessary, to present additional facts and arguments



relevant to respondents’ belatedly produced documents. The
administrative law judge in Order No. 23 further held that he would
consider proposals to cure or ameliorate the prejudice caused to
complainants by late production of discovery, including proposals for
respondents to bear the costs inéurred by complainants in reopening
the record. Order No. 23 at 13.

On August 26, 1998, complainants filed a response to Order No. 23
in which they stated that they would not seek to have the record
reopened. Complainants took the position that reopening the record
could not alleviate the prejudice caused by respondents, and that
reopening the record would create additional prejudice by depriving
complainants of the prompt resolution of this investigation. For this
reason, the record was not reopened with respect to the late discovery
produced from respondents.

Additional issues were raised after the close of the hearing.

On August 18, 1998, respondents filed their "Motion of
Respondents to Admit RX-255C into the Record." Respondents’ motion
was granted by Order No. 25. RX-235C contains summaries of tests
conducted on behalf of complainants of acesulfame potassium
manufactured by companies other than Sanhe. 1In response to Order
No. 25, the parties made additional filings, including a Motion of the
Commission Investigative Staff to Admit Proposed Exhibit RX-105C into
Evidence as Exhibit SX-5C (Motion Docket No. 403-49); respondents’

Motion to Admit Additional Exhibits Pursuant to Order No. 25 (Motion



Docket No. 403-50); Memorandum of Complainants Regarding Exhibit
RX-255C.and Motion to Admit Exhibits CX-191C to CX-201C into the
Record (Motion Docket No. 403-52); Motion of Complainants for Leave to
File Reply ... to Admit Exhibit CX-202C, and Submission of Better Copy
of Exhibit CX-194C (Motion Docket No. 403-53); and Motion of
Complainants for Leave to File Reply Memorandum in Support of Motion
to Admit Exhibit CX-202C and Submission of Complete Test Results
(Exhibit CX-194C) (Motion Docket No. 403-54).¢ Motion Nos. 403-49, 50,
52, 53 and 54 are GRANTED.

On September 11, 1998, respondents filed a motion for leave to
file a supplemental post-hearing reply memorandum, arguing that new
arguments were raised in the reply memoranda of complainants and the
Commission Investigative Staff (Motion Docket No. 403-48). On
September 23, 1998, respondents filed a motion for leave to reply to
the opposition of complainants to their motion to file a supplemental
" post-hearing reply (Motion Docket No. 403-51). Exhibit 1 to Motion
No. 403-51 is proposed Exhibit RX-258C, excerpts from the deposition

of Mr. Qiu Xue Yang. Respondents’ Motion No. 403-48 for leave to file

On October 1, 1998, respondents filed a memorandum in
opposition tec complainants’ motion to admit CX-191C to CX-201C, or in
the alternative, motion for leave to .submit comments concerning
complainants’ new exhibits and to admit RX-258C and RX-259C. On
October 2, 1998, respondents filed a response to the Commission
Investigative Staff’s motion to admit RX-105C into evidence and
conditional request to admit RX-104C into evidence. As seen above,
the administrative law judge has determined to admit the exhibits
proposed by complainants and the Commission Investigative Staff. Both
of respondents’ conditional requests are also granted.
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a supplemental reply is GRANTED. Respondents’ Motion No. 403-51 is
granted and RX-258C is received into evidence for the limited purpose
of demonstrating the deposition testimony contained therein and not
for the truth of the matters asserted.

Furthermofe, respondents and complainants have filed motions for
sanctions pursuant to 19 C.F.R. § 210.4. Those motions are ruled upon
under separate cover.

Any additional motions not previously ruled upon are denied.

The following abbreviations may be used in this Initial

Determination:
ALJ - Administrative Law Judge
cX - Complainants’ Exhibit
CPX - Complainants’ Physical Exhibit
RX - Respondents’ Exhibit
RPX - Respondents’ Physical Exhibit
SX - Commission Investigative Staff ("OUII") Exhibit
FF - Finding of Fact
PFF - Proposed FF
PRFF - Proposed Reply FF
PCL - Proposed Conclusion of Law
Dep. - Deposition
Tr. - Transcript.

B. Technological Background



This investigation concerns an artificial sweetener called
acesulfame potassium, which is sometimes referred to as acesulfame-K
or ASK. ALJ Ex. 1, Tutorial Tr. 7, 10-14.

Some of the issues raised in this investigation, particularly
with respect to the ‘068 patent, pertain to the taste characteristics
of acesulfame potassium when it is used in combination with other
éweeteners. Other issues, particularly with respect to the ‘629
patent, pertain to the chemical processes by which acesulfame
potassium may be obtained from other chemical starting materials.
Consequently, the parties provided background information relevant to
the nature and study of sweetness as a taste, as well as information
relevant to the general chemistry used to make chemicals such as

acesulfame potassium.

General Characteristics of Sweeteners and Sweetener Mixtures

Experts who study taste recognize four basic types of taste.
Those four basic tastes are: sweet, salty, sour, and bitter. See ALJ
Ex. 1, Tutorial Tr. 11. Sugar (i.e., sucrose or saccharose) is the
standard by which to judge the taste of any other sweetener. ALJ EX.
1, Tutorial Tr. 11, 14, 21.

In the study of taste, the term "taste intensity" refers to the
strength of taste perception. "Taste quality" refers to the aspects
contributing to the overall perception of taste. "Taste liking"

refers to the acceptance of a certain taste profile by people,



including the preference for one taste over another. ALJ Ex. 1,
Tutorial Tr. 14.

Sweeteners can be dividéd into three categories: sugar, bulk
sweeteners, and intense sweeteners. ALJ Ex. 1, Tutorial Tr. 12.
Sugars are metabolized in the human body and provide energy. ALJ Ex.
1, Tutorial Tr. 12. Bulk sweeteners are metabolized into the body,
but do not normally provide the same amount of energy as sugars. The
sweetness level of bulk sweeteners is lower than sugars. ALJ Ex. 1,
Tutorial Tr. 12. Intense sweeteners are much stronger in sweetness
than the other two categories. Furthermore, they are either not
converted into energy in the human body at all, or if they are, their
energy contribution is insignificant. ALJ Ex. 1, Tutorial Tr. 12-13.

All non-sugar sweeteners have other tastes in addition to
sweetness, and thus, they fall short of exactly matching the taste of
sucrose. ALJ Ex. 1, Tutorial Tr. 21. However, intense sweeteners
deliver a sweet taste at a much lower concentration than sucrose. ALJ
Ex. 1, Tutorial Tr. 14.

Mixing or blending sweeteners sometimes yields varying results.
For example, the term "additivity" when applied to mixtures of
sweeteners means that when mixing two or more components together, the
mixture would be as strong as the sum of the taste intensities of the
components. ALJ Ex. 1, Tutorial Tr. 15. However, "synergism" occurs

when one mixes two or more components and the mixture is sweeter than
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one would expect on the basis of the sum of the taste intensitiés of
the‘components. ALJ ExX. 1, Tutorial Tr. 15. This phenomenon involves
sweetness enhancement, and is sometimes referred to as “"quantitative
synergism." ALJ Ex. 1, Tutorial Tr. 21.

Whether a sweetener mixture is additive or "hyperadditive" (i.e.,
synergistic) depends upon the specific mixture. Currently, it is not
always possible to predict with certainty whether the effect of mixing
sweeteners will be additive or synergistic, or -- in rare cases --
antagonistic such that there is taste suppression. See‘ALJ Ex. 1,
Tutorial Tr. 15, 109-110.

There are sevefal reasons to blend sweeteners, including cost
savings. If synergy is the result of a blend, then one can use less
sweetener and thereby reduce the costs to make the food product.

Also, 1f one blends sweeteners togefher, it may be possible to get an
improvement in taste guality. In that case, there is "gualitative
synergism." ALJ Ex. 1, Tutorial Tr. 21.

Taste testing is used extensively to evaluate sweeteners and the
effects of sweetener blends.

One common way to measure sweetness is with "equal-sweetness
matches." This involves a taste test in which there are beverages

whose concentration of sweetness is not known to a group of panelists.®

® To measure the potency of a group of sweeteners, the
sweeteners must be tested under equal conditions. ALJ Ex. 1, Tutorial
Tr. 15.
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In fact, there may be sugar solutions that start as low as one percent
(which is hardly sweet). They proceed through 10 percent (which is
the sweetness of many sugar-sweetened beverages), and range as high as
15 percent. The panelists are asked to taste each solution, and to
select which tastes as sweet as a test product. By averaging this
data, one can determine which sweetness reference (i.e., which
concentration of sugar in solution) corresponds to the sweetness of
the test product. ALJ EX. 1, Tutorial Tr. 22-23, 105.

Taste panels may also be usea to understand the many sensations
of sweetness experienced by individuals. A taste panel consists of a
group of people trained to recognize the different sensory
characteristics. The panelists taste the products and discuss among
themselves the characteristics that they perceive to cbtain agreement
from the group as a whole. ALJ Ex. 1, Tutorial Tr. 24-25. To create
a report card for sweeteners, panelists will rate the sweetener on
each set of characteristics, typically on & scale of 1 to 9, or 1 to
100. After the taste tests are completed, a "spider plot" (showing
each attribute as a spoke) is created, showing a profile of attributes
the panelists have sensed. ALJ Bx. 1, Tutorial Tr. 25-27. For
example, the attributes which are plotted might include
characteristics of "off-flavor," mouth drying, bitter aftertaste, pure
sweetness, etc. ALJ Ex. 1, Tutorial Tr. 25.

"Spider plots" are an easy way to understand the quality profile
of different prdducﬁs. To the degree that the profiles look alike,

12



the products have similar quality of taste. To the degree that the
spider plots look different from each other samples will exhibit
different taste qualities. ALJ Ex. 1, Tutorial Tr. 27.

Taste quality includes the aspect of time because this quality of
taste is influenced by how fast the taste rises when the substance is
in contact with the tongue and how fast the taste perception declines
when the product is in the mouth. Sucrose has a very specific time-
intensity profile, with a fairly fast onset of sweetness yet is not
too lingering{ ALJ Ex. 1, Tutorial Tr. 29.

By blending sweeteners, one may sometimes achiéve a better
temporal profile for the sweetener blend than for each individual
sweetener. ALJ Ex. 1, Tutorial Tr. 110-111. Time intensity has an

important role. It is a significant factor for sweetener blends,

" -especially for acesulfame and aspartame. ALJ Ex. 1, Tutorial Tr. 30.

"Taste liking" can also be measured. For example, in a head-to-
head preference test, people are offered two products and asked which
is the sample they personally prefer. Subjects may also be asked to
rate a product on a scale ranging, for example, from a score
indicating dislike to a score indicating a product that is liked

extremely. ALJ Ex. 1, Tutorial Ex. at 30-31.

Chemical Background of Acesulfame Potassium
Acesulfame potassium, the sweetener at issue in this
investigation is made of organic molecules. ALJ Ex. 1, Tutorial

13



Tr. 35. Organic chemistry is defined as the chemistry of carbon-
containing compounds. Common elements present in these compounds
include hydrogen, nitrogen, oxygen and sulfur. ALJ Ex. 1, Tutorial
Tr. 35.

Acesulfame potassium is the potassium salt of 6-methyl-3,4-
dihydro-1,2,3-oxathiazin-4-one 2,2-dioxide, a molecule of which is

represented in the ‘629 patent, as follows:

CX 5 (‘629 Patent) at col. 1, lines 11 through 19.

In synthetic organic chemistry, one looks for different ways to
make particular molecules, such as the acesulfame potassium molecule.
ALJ Ex. 1, Tutorial Tr. 56, 96. The ‘629 patent at issue in this
investigation claims a process for synthesizing acesulfame, including
‘the potassium salt thereof. GSee CX 5 (‘629 Patent).

Acesulfame is one of over 11 million organic compounds. One way
in which organic compounds are categorized is by generalities called
"functional groups.# Functional groups are based upcn the way in

14



which a series of molecules may react, and alsc the sites on the
molecules at which chemical reactions are expected to occur. ALJ
Ex. 1, Tutorial Tr. 35, 43. Of the 11 million organic compounds
known, there are only about 15 or 16 functional groups.‘ ALJ Ex. 1,
Tutorial Tr. 37.

A second way of classifying molecules relates to the molecule’s
structural representation. For example, some molecules are cyclic
(i.e., they form rings), while others are acyclic or noncyclic. ALJ
Ex. 1, Tutorial Tr. 36-37, 41l.

A third form of molecule classification involves nomenclature
that indicétes which elements are present. For example,
"hydrocarbons, " contain only the elements hydrogen and carbon. ALJ
Ex. 1, Tutorial Tr. 36, 46.

Focusing on functional groups (i.e., the site or sites cn a
molecule at which a chemical reaction is likely to occur) is
particularly useful when working with large molecules that may have
only one functional group. ALJ Ex. 1, Tutorial Tr. 44. However,
there may be more than one functional group present in the same
molecule. ALJ Ex. 1, Tutorial Tr. 53. Functional groups are
particularly important in synthetic organic chemistry in which a
reaction or series of reactions is used to obtain a desired chemical
product from starting materials.

"Reagents" or "reactants" are other names for the starting
materials in a procéss. ALJ Ex. 1, Tutorial Tr. 99. fhe result of a

15



first reaction is referred to as an "intermediate," which serves as
the reagent or starting material for the second reaction, and so forth
until the desired product is obtained in the final step of the
synthesizing process. ALJ Ex. 1, Tutorial Tr. 99.

A "solvent" is a liquid used to dissolve things and make it easy
for a reaction to take place. Solvents may also assist in controlling
temperature, as in the case of liguids that help to disperse heat,
i.e., speed-up cooling. ALJ Ex. 1, Tutorial Tr. 100.

"By-products" are products formed during a reaction that are not
the desired product of the reaction. Also, "impurities" may appear in
a reaction although one does not want them to be present. ALJ Ex. 1,
Tutorial Tr. 99. For example, if an intermediate does not react
completely, or if side reactions occur, there are impurities. ALJ
Ex. 1, Tutorial Tr. 99-100.

After a desired reaction is completed and a final prodﬁct is
obtained, by-products and impurities must be removed. Several methods
are commonly used to separate the desired product from the by-products
and impurities. ALJ Ex. 1, Tutorial Tr. 101.

For example, if the by-products are solid and the desired product
is dissolved in a ligquid, filtration might be used to isolate the
desired product. Ligquids can often be separated based upon
differences in boiling point, and thus a distillation process might
also be an option. Extraction is another method, and it is based upon

differences in solubility and the formation of layers, as, for
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example, in the case of oil and water. ALJ Ex. 1, Tutorial Tr.
101-102.

Finally another method, which was referred to extensively in this
case, is the separation of materials based on differential solubility
in a one-solvent system through crystallization and recrystallization.
For example, if one has collected a sclid reaction product that
contains an impurity, one might dissolve all the solid material in a
sclvent, typically often with the application of heat. As the
solution is cooled, material that is less soluble will tend to
crystallize, while material that is more soluble will tend to stay
dissclved. Crystallization can be repeated, although it is rare to
get everything to crystallize completely. ALJ Ex. 1, Tutorial Tr.
102-103.

During the tutorial séssion and later during the hearing, three
processes were discussed for the production of acesulfame potassium.
One is the "FSI process," which has as one of its starting materials
fluorosulfeonyl isocyanate (FSI). Another is the "ASF process," which
has as one of its starting materials aminosulfonyl fluoride (ASF).
The third is the procéss of the '629 patent, which uses sulfamic acid
and diketene as starting materials. See ALJ Ex. 1, Tutoriél Tr. 64,
98.

There was no material disagreement among the parties, either
during the tutorial session or during the hearing, as to the basic
chemistry involved in the FSI, ASF and ‘629 processes. Rather, the
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dispute among the parties relating to the ‘629 patent was centered
more around the question of which process or processes the Sanhe
respondents have used, or currently use, to make their acesulfame
potassium product.

In order to make this judgment it is important to understand a
few common and distinguishing characteristics of each of the three
processes, particularly the starting materials or reagents used and
some of the by-products or impurities that often result in using these
processes.

The FSI process may be represented as follows:

FSI Process

: pd

|
o=C=N-5—F + —» 0=
E HaCIC\CHS C\NH—S‘O
fl INF
uorosulfonyl acetone o}
isocyanate
(FSI) rl
H LH, H Fth
=S + 2KOH /7 Son
KF 4 O"-—"-(‘\ /O ~—— 0=C\
+ H,0 o’ o o F

N-acyi-sulfamoyl

acesulfame-K fluoride intermediate

KOH = potassium hydroxide
KF = potassium fluoride
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RX-124 at 2.

The first step of the FSI process is to react FSI with a reagent
such as acetone. The intermediate formed is acyl-sulfamoyl fluoride.
Two forms of the intermediate exist at the same time in a sort of
equilibrium in which a very rapid interchange occurs in the solution.
As seen in the diagram, although many elements of the acesulfame
molecule are present in the intermediate, the final ring structure has
not yet been achieved. However, ring closure can be achieved with a
cyclization reaction inveolving the use of potassium hydroxide. As seen
in the diagram above, the result is acesulfame potassium, along with the
by-products of potassium fluoride (KF) and water (H.0). ALJ Ex. 1,
Tutorial Tr. 96-97.

The ASF process may be represented as follows:
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ASF Process

& I
H:‘f— * 4 EtN o=l %
m»— F + p — 3
/ ) w—"s‘\O
armnosulfonyl dlketene Et;NH S F
fluoride
(ASF) ‘ r
CH.
H /CHE H o
A + 2KOH =on
KF < O=R /O B = ~
« N—Sy N—
+ BN K & Et,NH* (’,KF
+ 10 cesuifamek N-acyl-sulfamoyl

fiuoride intermediate

Et;N = triethylamine .
KOH = potassium hydroxide
KF = potassium fluoride

RX-124 at 3.

In this process, aminosulfonyl fluoride (ASF) is reacted with
diketene. Triethylamine is also used in the reaction to make it faster.
As seen in the diagram, the resulting intermediate is N-acyl-sulfamoyl
fluoride, similar to that obtained in the FSI reaction. The
intermediate is cyclized using potassium hydroxide in orxrder to obtain
acesulfame potassium. A comparison of the intermediate molecule and the
acesulfame potassium molecule shows that fluoride is eliminated, and
thus constitutes thé "leaving group" in the reaction. In the ASF
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process, as in the FSI process, there are compconents in the final
mixture aside from acesulfame potassium. Those components include
triethylamine and water. ALJ Ex. 1, Tutorial Tr. 65, 97-98.

The process of the ‘629 patent may be represented as follows:

'629 Process
H, [CHa
,CH o
9 mc—fc’ A
mijUM. + f — 0=
0 N—g=0
H ¥ .
sulfamic acid diketene 0o OM
(M* metal salt) M
H_ s H_[CH
— L=Q
meuso; + 0=¢ P 0 o=¢ O
) N~ N—FZ0
(o] o oM
+ L cytsitarat
H_ At
S
O—C\ ) /0
K* N—ﬁ~°
(o}
acesulfame-K
S0, = sulfur trioxide
M*HSO ; =M "* (metal) bisulfate

RX-124 at 4.

As seen in the above diagram, the '6292 process starts with
sulfamic acid and diketene. As in the other processes, an intermediate
is obtained in an equilibrium mixture. However, in the ‘629 process,
the intermediate lacks a fluoride (F), and instead has another
oxygen (0). ALJ Ex. 1, Tutorial Tr. 97-98.

In order to perform the ring closure in the ‘629 process, one must
use a reagent that is considered more powerful than the potassium
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hydroxide used iﬁ the FSI and ASF processes. In the ‘629 process,
sulfur trioxide (80;), a dehydrating égent, is used. The reaction with
sulfur trioxide produces a bisulfate ion, and cyclic sulfamic acid which
is converted into acesulfame potassium through the use of potassium
hydroxide. ALJ Ex. 1, Tutorial Tr. 98.

Each of the three processes discussed in this investigation for
the production of acesulfame potassium has advantages and disadvantages
from a manufacturing perspective. For example, the ‘629 process uses
sulfamic acid, which is much more readily available than ASF. However,
in the case of the ‘629 process, a stronger cyciization reaction is
needed, and sulfur trioxide (SO,) is used rather than potassium

hydroxide to effect the ring closure. ALJ Ex. 1, Tutorial Tr. 98-99.

II. IMPORTATION AND SALE

The statutory requirement of importation and/or sale has not been
raised as an issue in contention in this investigation. Respondents
have stipulated that they have imported accused product into the United

States. See FF II 1-16.

III. VALIDITY

No party challenges the validity of the ‘639 patent. However,
respondents argue that the ‘068 patent is invalid for obviousness under
35 U.5.C. § 103, and for failure to comply with the regquirements of 35
U.s.C. § 112.
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The claims of the ‘068 patent are as follows:

1. A sweetener mixture having an improved
saccharose-like taste and consisting of

(a) the potassium salt of 3,4-dihydro-6-
methyl-1,2,3-oxathiazine-4-one-2,2-
dioxide and

(b) a further sweetener selected from the
group consisting of

(1) aspartyl phenyl-alanine
methyl ester,

(ii) the sodium salt of
cyclchexyl sulfamic acid