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IPC 6 CI2P CI12N CO8L A61K A61L
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Electronic data base consulted during the intcrnational scarch (name of data bdse and, where practical, scarch terms uscd)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category | Citabon of document, with indicauon, where appropriale, of the relevant passages ‘ Relevant to claim No.
X BIOCHEM. J., 1,3-5,
vol.211, 11,12

pages 181 - 189

PREHM P. 'Synthesis of hyaluronate in
differentiated teratocarcinoma cells
characterization of the synthase'

cited in the application

see the whole document, especially figure
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“O” document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means . ments, such combination being obvious o a person skilled
"P" document published prior to the intcmational filing date but _ inthcart. _
later than the priority date claimed "&" document member of the same patent family
Date of the actual complction of the international scarch Date of mailing of the intcrnational search report
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European Patent Office, P.B. 5818 Patcntaan 2
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58.
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vol.202,

pages 215 - 238
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cited in the application

see the whole document
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see the whole document
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.: ’
because they relate to subject matter not required to be searched by this Authority, numely:

2. [:] Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This [nternational Searching Authority found multiple inventions in this international application, as follows:

- claims 1-22 - claim 25
- claim 23 - claims 26-27
- claim 24

See additional sheet ISA/210

1. D As ail required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

2. D As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-22

Remark on Pretest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992)
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FURTHER INFORMATION CONTINUED FROM pcTnsas210

LACK OF UNITY OF INVENTTON

-Enzymatic systems for the production of polysaccharides
from their nucleotide-sugar precursors are known (see
Sugahara et al., J. Biol. chem. 1979, 254(14)6252-6261).

-The problem of the present invention is to provide
further methods for the preparation of polysaccharldes-

-The solution provided by the applicant is an enzymatic
method with the regeneration of sugar nucleotides in-situ,
more specifically:

1)An enzymatic method for the production of hyaluronic
acid with regeneration of UDP-sugar precursors.

2)An enzymatic method for the production of chitin with
regeneration of UDP-sugar predursors.

3)An enzymatic method for the production of cellulose
with regeneration of UDP-sugar precursors.

4)An enzymatic method for the production of polymannuronic
acid with regeneration of GDP-sugar precursors.

S)More generally, an enzymatic method for the production
of a polysaccharide with regeneration of sugar-nucleotide
precursors.

-However, systems for the regeneration in-situ of
sugar-nucleotide precursors with recycling of nucleotide
phosphates have already been disclosed (see WONG et al.,

J. Org. Chem.1982, 47, p.5416-18 and Ichikawa et al.,
Analyt. Biochem.1992, 202, p.215-238).

-In view of the fact that sugar nucleotides regeneration
systems are known, due to the essential difference of the
polysaccharide molecule synthetized as well as the enzymatic
reaction used (different synchetising enzymes) and due to
the fact that no other technical features can be
distinguished which, in the light of the prior art, could
be regarded as "special technical features", the ISA is of
the opinion that there is no single inventive concept (Rule
13.1 2CT) underlying the present application.

-Therefore there is lack of unity between the following
separate subjects: (Art.17(3) (a) PCT).

1. Claims:1-22: Process for producing hyaluronic acid in-vitro
by incubating a protein (or a protein mixture) more
specifically containing hyaluronic syncthase, with a reaction
mixture UTP, glucose-l-phosphate and N-acetvlglucosamine
-l-phosphate and allow the polymerization reaction to
take place. Hyalurcnic acid, pharmaceutical, cosmetic
compositions, biomaterials cdntaining it, use thereof.

2. Claim 23: Process for producinq cellulose in-vitro:
anubatlnq cellulose synthase in a reaction mixture
containing UTP and glucose-l-phosphate to form UDP-glucose;
raecovering cellulocse.
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FURTHER INFORMATION CONTINUED FROM pctnsas210

3. Claim 24: Process for producing polymannuronic acid

in-vitro: incubating GDP-mannuronic acid polymerase in
a reaction mixture containing GTP and mannose-l-phosphate
to form ‘GDP-mannuronic acid; recovering polymannuronic acid.

Claim 25: Process for producing chitin in-vitro:

incubating chitin synthase in a reaction mixture containing
N-acetylglucosamine-l-phosphate and UTP to form
UDP-N-acetylglucosamine; recovering chitin.

Claims 26-27: Process for producing a polysaccharide
in-vitro: incubating sugar-nucleotide synthase or
polymerizing enzyme for said polysaccharide in a reaction
mixture containing sugar precursors and nucleotide-
triphosphate carriers to form sugar-nucleotide precursors;
recovery of polysaccharide; and polysaccharide itself.
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