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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 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, namely:

2. D 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. I:] 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 No. HHI  Observations where unity of inveution is lacking (Continuation of item 3 of first sheet)

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

-- Please see Extra Sheet --

1. IZ As all 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 searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D 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. D 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.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D ‘The-additional-search fees were accompanied by the applicant’s protest but the.applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Continuation of Box No. (if, Observations where unity of invention is {acking:

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

Group |: claims 1-8 directed to a liquid degassing membrane contactor or module, comprising:

a cylindrical housing or shell made of a length of modified pipe,

at least one integrally potted hollow fiber membrane structure in said cylindrical housing with the ends of said membrane structure
recessed in said housing a recess of at least 1" from each end, and

respective disc shaped end caps adapted to be received in each open end of said housing.

Group ll: claims 9-16 directed to a spiral-type hollow fiber membrane fabric-containing module or contactor, comprising:

a module housing made of a modified section of pipe;

a pair of end caps adapted to fit in the ends of said module housing;

liquid end ports in each of said end caps;

at least one gas port in at least one of said end caps or in the side of said module housing near one end thereof,

at least one membrane structure adapted to fit in said module housing, each membrane structure comprising:

a. a plurality of hollow fiber membranes each having a lumen, said membranes being formed into a fabric-like array in which the hollow
fibers substantially are mutually parallel and constitute the fabric weft, and are held in spaced-apart relationship by filaments constituting
the fabric warp;

b. the array being wound upon an axis which is substantially parallel to the hollow fibers into a spirally-wound membrane bundle having
two bundle ends and a cylindrical exterior surface;

c. each of the two bundle ends being potted in resinous potting material serving to seal the bundle end into an adjacent monolithic tube
sheet, a portion of the bundle between the two tube sheets being free from potting material to form a sheli-side region, and the lumen
ends of the hollow fibers constituting a first one of the bundle ends being exposed and communicating with the exterior of the bundle;
d. the module shell, casing or housing having first and second housing ends and a cylindrical housing interior and being suitably shaped
to contain the membrane bundle, the tube sheet (potting) recessed relative to the first housing end sealing the first bundle end to the
cylindrical housing interior, said module housing which contains the bundle defining two regions mutually communicating through the
membrane including

(i) a shell-side space exterior to the portion of the bundle between the tube sheets and within

the housing, and (ii) a lumen-side space including the hollow fiber lumens and the first

bundie end;

wherein an interior face of a first of said end caps and an interior of said module housing adjacent the first tube shest, together with the
cylindrical housing interior and the first bundle end, seal a first module housing end and define a first chamber communicating with the
membrane lumens;

wherein an interior face of a second of said end caps and an interior of said module housing adjacent a second tube sheet recessed
from the second housing end, together with the cylindrical housing interior and a second bundle end, seal a second module housing end
and define a second chamber communicating with the membrane lumens;

said liquid ends ports being operatively connected to the shell-side space of the membrane structure, and arranged to permit fluid
injection and withdrawal there through; and

the at least one gas port communicating with at least one of the first and second chambers, and arranged to permit gas injection and
withdrawal there through.

Group 1II: claim 17 directed to an integrally potted hollow fiber membrane contactor comprising:

planar, disc shaped end caps,

a high pressure cylindricat housing receiving and supporting a membrane element including a perforated core, a plurality of hollow fiber
membranes, a tube sheet affixing each end of the hollow fibers and adhering to the interior of the housing,

each of the planar disc shaped end caps having a central opening therein adapted to receive a liquid end port, another opening therein
adapted to receive a gas end port, and is adapted to be held in place in the cylindrical housing by at feast one retaining element such as
a retaining ring received in a groove in the interior of the cylindrical housing,

the integrally potted membrane structure is potted in place in the housing by an inverted potting process involving the use of a
removable plunger to provide recessed potting and by trimming the end of the potting and opening the ends of the hollow fibers using an
internal tathe means (which can preferably reach into the housing to trim the recessed potting or tube sheet), and

the housing including a larger diameter section for receiving the end cap, the groove for receiving the retaining ring, and a flared
entrance for facilitating the insertion of the end cap and retaining ring.

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

Groups Il and Il do not include the membrane structure recessed in said housing a recess of at least 1" from each end, as reqired by
group |.

Groups | and {if do not include the spirally-wound membrane bundlie nor the extesive details of the spirally-wound membrane in the
cylindrical pipe, as reqired by group Il.

Groups | and Il do not include the potting process, as reqired by group lii.
The common features of groups | and Il are taught by US 2009/0301967 A1 to Taylor et al. (10 December 2009) as follows :
a housing made of a length of modified pipe (para [0015]),

at least one integrally potted hollow fiber membrane structure in said cylindrical housing (para [0016]), and
end caps adapted to be received in each open end of said housing (para [0072)).

-- Please see Extra Sheet —

Form PCT/ISA/210 (extra sheet) (July 2009)
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Continuation of Box No. Ill, Observations where unity of invention is lacking:

The common features of groups Il and II! are taught by US 6,224,763 B1 to Feng et al. (1 May 2001) as follows:

potted hollow fiber membrane contactor (col 5, In 16-34) comprising:

end caps (cot 2, In 50-54),

a plurality of hollow fiber membranes, a tube sheet affixing each end of the hollow fibers (col 5, In 16-34);

a gas port; and a liquid port (col 2, In 54-61; co! 7, In 7-33); therefore the common feature is not an improvement over the prior art.

None of these technical features are common to the other groups, nor do they correspond to a special technical feature in the other
groups. Therefore, unity of invention is lacking.

Form PCT/ISA/210 (extra sheet) (July 2009)
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