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Box No. II 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. □ Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

□ 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:

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. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

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 I: Claims 1-10, drawn to processes for forming a finished green body component comprising curing with ultraviolet or infrared
radiation.

Group II: Claims 11-20, drawn to processes for forming a finished green body component comprising Selective Laser Melting.

-- Please See Supplemental Box -

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

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

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. I I 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 I I The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

I I 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.

I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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A . CLASSIFICATION O F SUBJECT MATTER
IPC(8) - B28B 17/00, B29C 35/02, B29C 35/08, B29C 41/08, B29C 67/04, B29C 67/06, B29C 70/64 (2017.01)

CPC - B22F 3/1 05, B22F 3/1 055, B22F 2001 /0066, B22F 2303/20, B28B 11/048, B28B 17/0081 , B29C
33/3807, B29C 35/02, B29C 41/08, B29C 41/1 2 , B29C 2035/0822, B29C 2035/0827, B29C
2037/0035, B29C 2037/0039, B29C 2043/3455, B29C 65/486, B29C 67/0051 , B29C 67/04, B29C
67/06, B29C 70/64, B41 J 2/005, C04B 2 111/001 8 1 , C04B 2235/60, C04B 2235/65, C04B
2235/665, G05B 19/4099, G05B 221 9/4901 3

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History Document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

See Search History Document

C . DOCUl vIENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 2015/023612 A 1 (OXANE MATERIALS, INC.) 19 February 2015 (19.02.2015), para [0009], 1-20
[0012], [0025], [0032], [0055], [0056], [0068], [0073], [0077], [0079], [0080], [0097], [00101],
[00104], [00109]

A US 2013/0216420 A 1 (LI e t al.) 22 August 2013 (22.08.2013), para [0009], [0010], [0014], 1-20
[0040]

A US 2010/0038807 A 1 (BRODKIN et al.) 18 February 2010 (18.02.2010), para [0010], [0026], 1-20
[0033], [0037], [0050], [0051], [0062], [0064]

A US 2006/0225834 A 1 (MEDINA e t al.) 12 October 2006 (12.10.2006), para [0009], [0026], 1-20
[0028], [0029], [0031], [0040]

A US 5,204,124 A (SECRETAN e t al.) 20 April 1993 (20.04.1993), Fig. 1; col 2,ln 48-65; col 3, In 1-20
10-20; col 4 , In 44 to col 5 In 5; col 5, In 67 to col 6, In 2

I I Furthe r documents are listed in the continuation of Box C . | |

♦ Special categories of cited documents: ater document published after the international filing date orpriority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "χ " document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) or which is P n document is taken alone
¾ ati° ° 0 1" °' h e document of particular relevance; the claimed invention cannot be

spec ial reason (as spec ified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
"P" document published prior to the international filing date but Iater than & " document member of the same patent family

the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

17 April 2017
MAY 2017

Name and mailing address of the ISA/US Authorized officer:

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young
P.O. Box 1450, Alexandria, Virginia 22313-1450

PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-8300 PCT OSP: 571-272-7774
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Continued from Box No. Ill, Observations where unity of invention is lacking,

The inventions listed as Groups and II 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 special technical features for the following reasons:

Special Technical Features

Group II does not require a process for forming a finished green body component, monolithic ceramic composite, comprising the steps
of:
blending the precursor resin beads with a powder selected from at least one of a metal powder, a carbide powder, a ceramic powder
and a mixture thereof; depositing a plurality of layers of the polymer precursor resin and powder blend in a bed; spraying each layer with
photocurable or thermally curable resins; heating the layers and the entire bead bed with ultraviolet or infrared radiation to cure the resin
mixture and form a finished green body component; and removing the finished green body component to a furnace to convert the green
body to a ceramic composite having a thickness in a depth dimension in a range between approximately 200 microns and approximately
25 millimeters (mm) (as in Claim 1); a process for forming a finished green body component further comprising the steps of: pre-wetting
the precursor resin beads with a photocurable or a thermally curable resin; spreading the pre-wet beads in a plurality of layers; curing
the layers or the entire bead bed with computer directed ultraviolet or infrared radiation to cure the resin and form a finished green body
component (as in Claim 5); or a process for forming a finished green body component further comprising the steps of: making a paste or
gel by mixing the precursor resin beads with a liquid pre-ceramic polymer which is selected from one of a photo curable or a thermally
curable polymer; loading the paste or gel into computer controlled syringes which would deposit the paste or gel in a plurality of layers
on a build surface in a selected pattern; curing each layer by flooding the build chamber with ultraviolet or infrared radiation to cure the
resin paste or gel and form a finished green body component (as in Claim 8), as required by Group I .

Group I does not require a process for forming a finished green body component comprising the steps of: processing un-bonded
individual pre-ceramic polymer beads in a furnace to convert the beads to a plurality of individual spherical ceramic beads;
mixing the spherical ceramic beads with a brazing alloy paste to form a spreadable slurry; and processing the spreadable slurry via
Selective Laser Melting (SLM) techniques to produce ceramic-metallic composite components (as in Claim 11); or
a process for forming a finished green body component, in an additive manufacturing system wherein the green body is converted to a
ceramic composite, further comprising the steps of: mixing the spherical ceramic beads with a glass powder paste to form a spreadable
slurry; and processing the spreadable slurry via Selective Laser Melting (SLM) techniques to melt the glass paste, which, on cooling,
produces ceramic-glass composite components (as in Claim 16), as required by Group II.

Shared Common Features

The only feature shared by Groups I and II that would otherwise unify the groups is a process for forming a finished green body
component, comprising: selecting a precursor resin, converting precursor resin to beads, spread/spreadable, mix/mixing/mixture, a
polymer, a paste, a furnace, converting a bead/body to a ceramic composite, and a ceramic metal composite. However, this shared
technical feature does not represent a contribution over prior art, because the shared technical feature is anticipated by US
2007/0166541 A 1 to Smith, et al. (hereinafter 'Smith').

Smith discloses a process for forming a finished green body component (para [0082], [0168], [0209]), comprising: selecting a precursor
resin (para [0030], [0062]), converting precursor resin to beads (para [0087], [0089]), spread/spreadable (para [0083], [01 12], blowing...
spray coating.), mix/mixing/mixture (para [0050]), a polymer (para [0040]), a paste (para [021 1]), a furnace (para [0231]), converting a
bead/body to a ceramic composite (para [0250]), and a ceramic metal composite (para[0054]).

As the technical features were known in the art at the time of the invention, this cannot be considered a special technical feature that
would otherwise unify the groups.

Groups I and I I therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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