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According to International Patent Classification (IPC) or to both national classification and IPC
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X US 5,162,217 A (HARTMAN et al) 10 November 1992, See columm 4, fines 3-13; 1-2,4,6-9,11,13-14,19-
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|, column 3, line 66-column 4, line 21; colurmn 8, lihe 64-column 9, line 13, 18,20-22
X US 5,994,339 A (CRAPO et al) 30 November 1999. See colurmn 2, lines 50-65, colume 4, 1-2,4,6-18,20-21

D Furiher documents are listed in the continuation of Box C.
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“L* document which may throw doubte ¢n priority claim(s) or which is cited
to establish the publication date of ancther citation or other special rrason
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“0"  document referring to an oral disclogure, use, exhihition or other means

“P"  documcnl gublished prior 1o the international filing dakte bui later than the
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T later document published after the intematlonal filing date ar
prionity date and not in coaflict with the application but \iied to
undentand the principle or theary underlying the inventios

e document of particular relevance; the claimed invention cannot be
considered novel oF canoot be considered (o involve an inventive
step when the document is taken alone

“y document of particular relevanee; the claimed invention cannct be
cenzidered 10 involve an inventive step whea the document is
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INTERNATIONAL SEARCH REPORT Intetnational application No
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet)

This internations! repert has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claim Nos.:

beeause they relate to subject matter not required 1 be searched by this Authority, namely:

2. I:] Claim Nos.:
because they relate o parts of the international application that do ot comply with the prescribed requirements to
such an extent that no meaningful international search can be carried out, specifically:

3 g Claim Nos.: 119-120, 131-133 and 139-140
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule
6.4(a).

Box II Observations where unity of invention is lacking (Continuation of Item 2 of first sheet)

This International Searching Authority found multiple inventions in this international spplication, as fellows:
Flease See Contimuation Sheet

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

2. I___] As all searchable claims could be searched withou effort justifying an additional fee, this Authority did not invite
payment of any additional fee.

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

4, @ 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 Protest I:‘ 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 (contimiation of first sheet(1)) (July 1998)
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BOX 1. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING
1. This International Search Authority has found 10 inventions claimed in the International
Application covered by the claims indicated below:

This application contains the following inventions or groups of inventions which are not so linked as
to form a single inventive concept under PCT Rule 13.1. In order for all inventions to be searched,
the appropriate additional search fees must be paid.

Group I, claim(s) 1-22 and 131-132, drawn to methods of treating cells/subjects with an antioxidant.

Group I1, claim(s} 23-37 and 134-140, drawn to methods of exposing antigens to superoxide or
hydrogen peroxide.

Group III, claim(s) 38-60 and 131-132, drawn to methods of treating cancer cells/patients.

Group LV, claim 61-74 and 131-132, drawn to methods of treating inflammation, autoimmune
diseases, wounds, etc.

Group V, claim 75-84, drawn to methods of identifying agents that modulate production of hydrogen
peroxide.

Group VI, claims 85-96 and 133, drawn to immunoassays wherein an antibody generates superoxide
or hydrogen peroxide from singlet oxygen.

Group VII, claim 97-105 and 121-130, drawn to engineered antibodies having less than two reductive
CEnters.

Group VIIL, claim 106-130, drawn to engineered therapeutic molecules (e.g. antibodies) having
greater than two reductive centers.

Group IX, claims 141-144, drawn to immunoassays wherein an antigen-antibody complex generates
superoxide or hydrogen peroxide.

Group X, claim 145, drawn to a T-cell receptor.
In the event that only one of Groups VII and VIII is paid for claims 121-130 will only be examined

for the limitations of the elected group. Likewise claims 131-132 will only be examined for the
embodiment(s) of the paid for of group(s) 1, IIT and IV.

Form PCT/15A/210 (second sheet) (July 1998)
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This application contains claims directed to more than one species of the generic invention. These
species are deemed to lack Unity of Invention because they are not so linked as to form a single
inventive concept under PCT Rule 13.1. In order for more than one species to be searched, the
appropriate additiona! search fees must be paid. The species to be elected are as follows:

In Group I applicant must elect a single species of disease (e.g. as recited in claims 9-12) and a single
species of antioxidant (e.g. as recited in claims 2 and 20).

In Group II applicant must elect a single species of antigen/cell to be treated (e.g. as recited in claims
29-31)2,

In Group I applicant must elect a single species of cancer (e.g. as recited in claim 44).

In Group IV applicant must elect a single condition to be treated (e.g. inflammation, autoimmune
disease, etc.).

and it considers that the International Application does not comply with the requirements of unity of
invention {(Rules 13.1, 13.2 and 13.3) for the reasons indicated below:

The inventions listed as Groups I-X do not relate to a single inventive concept under PCT Rule 13.1
because, under PCT Rule 13.2, they lack the same or corresponding special technical features for the
following reasons:

The method claimed in group 1 is old --e.g treating the various diseases of claims 9-12 with
antioxidants is well known in the art. See applicant's admissions at page 22. Applicant's contribution
is merely a recognition of an additional benefit that would have inherently been effected in any
treatment of disease with an antioxidant. Recognition of an undertying mechanism providing such
benefit, however, does not render the known method of treatment any different from the prior art.
Applicant has thus provided no contribution that defines over the prior art that provides for unity of
invention as required by PCT Rule 13.1,

In like manner the methods of groups H-1V are old. It is well known in the art to treat various disease
states (e.g. cancer, inflammation) with antibodies. Applicant has admitted (e.g. page 8) that known
antibodies have the recited property of generating superoxide or hydrogen peroxide. Applicant's
contribution is merely a recognition of an additional benefit that would have inherently been effected
in any treatment with of disease with an antibody. Recognition of an underlying mechanism providing
such benefit, however, does not render the known method of treatment any different from the prior
art. Applicant has thus provided no contribution that defines over the prior art that provides for unity
of invention as required by PCT Rule 13.1.

The engineered molecules/antibodies of Groups VII or VIIT would have inherently existed in various
humanized antibodies, single chain fragment antibodies, etc., depending upon the number of
tryptophan residues inherently present in the antibody. See admissions at page 8 and in the examples.
Mere recognition of properties inherent to an old composition(s) does not render the composition(s}
new. Applicant has thus provided no contribution that defines over the prior art that provides for
unity of inventicn as required by PCT Rule 13.1.

Form PCT/ISA/210 (second sheet) (July 1998)
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In like manner the method claimed in Group IX is old. Immunoassays that use a glucose oxidase
conjugated antibody to generate hydrogen peroxide, which is then detected by virtue of a product
formed from peroxidase, would operate in the manner recited. Applicant has thus provided no
contribution that defines over the prior art that provides for unity of invention as required by PCT
Rule 13.1.

The Groups are further separable as follows:

The method of Group I versus those of Groups II-1V uses a different agent -- i.€. an antioxidant
versus an antibody capable of generating superoxide/hydrogen peroxide. These groups lack unity of
invention, because they use different agents and achieve different ends. Likewise the methods of
groups 11-1V achieve different ends.

The identifying method of group V and the immunoassay methods of Groups VI and IX do not use
common reagents and achieve different ends. Further each of Groups V, VI and IX uses different
reagents and employs different steps and achieves different ends from any of the treating methods of
Groups I-IV.

The assay methods of Groups VI and IX differ as to their recited limitations, or lack thereof, upon the
source of the generated superoxide or hydrogen peroxide.

The products of Groups VII and VIII differ in the number of reductive centers present in the
engineered molecule/antibody. These products would thus be used in different methods for the
purpose of achieving different ends.

The T-cell receptor preduct of Group X is not used in any of the methods of groups I-VI and IX. Itis
a different composition from those of either of Groups VII and VIII, having a different structure and
different binding properties.

The species listed above do not relate to a single inventive concept under PCT Rule 13.1 because,
under PCT Rule 13.2, the species lack the same or corresponding special technical features for the
following reasons:

In group I the various diseases recited have been treated in the prior art with various of the
antioxidants recited. Applicant has therefore made no contribution that defines over the prior art.
Applicant must therefore elect a single combination of i) a particular disease wherein antibody
reduction of singlet oxygen plays an exacerbating role and ii) a particular antioxidant appropriate for
the disease condition elected.

In Groups 11-IV, it is well established in the art to treat various immune system disorders, various
cancers, autoimmune diseases, inflammatory disorders, etc. with antibodies or with antibodies
conjugated to sensitizers, which would inherently have the properties recited. Numerous monoclonal
antibodies and engineered derivatives thereof have been developed to treat such conditions; each of
these antibodies would inherently have the recited reducing activity. Applicant has therefore made no
contribution that defines over the prior art. Applicant must therefore elect, for each group, a
particular cell type/cancer type/inflammatory or auteimmune condition, etc. to be treated.

Form PCT/15A/210 (second sheet) (July 1998)
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