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DETAILED ACTION
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AIA.
In the event the determination of the status of the application as subject to AIA 35

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.

Status of the Application
The remarks and amendments filed on 05/08/2016 are acknowledged. Claims 125 are present, claims 21 -25 are withdrawn.

Election/Restrictions
Applicant’s election of the invention of Group | (claims 1-20) in the reply filed on

05/08/2016 is acknowledged. Because applicant did not distinctly and specifically point
out the supposed errors in the restriction requirement, the election has been treated as

an election without traverse (MPEP § 818.03(a)).
Claims 21 -25 are withdrawn from further consideration pursuant to 37 CFR
1.142(b) as being drawn to a nonelected inventions, there being no allowable generic or
linking claim. Election was made without traverse in the reply filed on 05/08/2016.
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Information Disclosure Statement
The information disclosure statement (IDS) submitted on 06/13/2016 has been

considered by the examiner in this case.

Priority
This application, filed 07/21/2015 claims priority from UK Application 1418541.7

filed on 10/20/2014 and UK Application 1412935.? filed on 07/21/2014. Priority for the
current claims is not found as copies of these foreign priority documents do not appear
in the instant case.

Claim Rejections
Claim Rejections - 35 USC § 1 12
The following is a quotation of 35 U.S.C. 112(b):
(B) CONCLUSION—The specification shall conclude with one or more claims
particularly pointing out and distinctly claiming the subject matter which the inventor or a
joint inventor regards as the invention.
The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and

distinctly claiming the subject matter which the applicant regards as his invention.
Claim 12 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA),

second paragraph, as being indefinite for failing to particularly point out and
distinctly claim the subject matter which the inventor or a joint inventor, or for
pre-AIA the applicant regards as the invention.
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Regarding claim 12, the phrase "may be" renders the claim indefinite because it
is unclear whether the limitation(s) following the phrase are part of the claimed
invention. See MPEP § 2173.05(d).

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that
form the basis for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —
(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

Claims 1-13, 15-16, and 18-20 are rejected under 35 U.S.C. 102(a)(1) as

being anticipated by Meyer et al. U.S. Patent Application Publication
2007/0087195.
Meyer teaches luminescent inorganic core shell nanoparticles such as

YVO4/DyPO4 core shell nanoparticles where the core is a dielectric vanadate with 0
mol% doping of Dy and the shell has 100 mol% Dy rare-earth dopant, compare instant
claims 1-8. (See paragraph 0097.) The core can also be doped with donor ions such as

Ce, Yb, Nd, Eu, or Ce with a shell doped with acceptor ions Tb, Dy, or Nd in sulfate,
phosphate, or fluoride matrices and where the dopant amounts range from 0.1 -50
mol%, compare instant claim 13. (See paragraphs 0050 and 0088-0095.) Meyer

teaches that the particles have diameters of 1-100 nm or 1- 50 nm overlapping in range
with the instant claims with sufficient specificity to anticipate these ranges, compare
instant claims 10-11. (See paragraph 0045.) (Meyer teaches using combinations of
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dopant ions together, compare instant claim 12. (See paragraph 0054.) Meyer teaches

that the surface of the nanoparticles can be chemically modified by treatment with
phospholipids and affinity/targeting agents/ and antibodies, compare instant claims 15-

16. (See paragraphs 0260-0262 and 0355-0356.) Meyer teaches including host
materials such as sulfides or oxide of metals such as zinc, i.e. ZnS/ZnO, Ga203:Dy,
etc. semiconductor materials, compare instant claim 9. (See paragraphs 0056-0057 and

0072.) Regarding instant claims 18-19, the claims are drawn to an intended use of the
particles. As the particles have the same identical structure required by the claims the
particles must also be capable of this intended use. “Products of identical chemical
composition can not have mutually exclusive properties.” A chemical composition and
its properties are inseparable. Therefore, if the prior art teaches the identical chemical
structure, the properties applicant discloses and/or claims are necessarily present. In re

Spada, 911 F.2d 705, 709, 15 USPQZd 1655, 1658 (Fed. Cir. 1990). Meyer teaches
including the particles in pharmaceutically acceptable carriers such as N-carbonate OR

phosphate buffers, compare instant claim 20. (See paragraphs 0312 and 0352.)

Claims 1, 6-10, 12-13, and 20 are rejected under 35 U.S.C. 102(a)(1) as being

anticipated by Stouwdam, J., et al., U.S. Patent Application Publication
2007/0274664.
Stouwdam discloses semiconductor/dielectric matrix (Ga203/LnPO4, etc.)
nanoparticles doped with lanthanides (Nd,Eu,Dy, etc.) coated with a shell of

semiconductor/dielectric (Ga203/YPO4, etc.) where the shell can also include
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lanthanides (Nd,Eu,Dy, etc.), compare instant claims 1, 6-9 and 13. (See claims 1 and

18-41 and figure 27.) Stouwdam teaches specific examples of LaPO4:E, Nd co-doped
nanoparticles, compare instant claim 12. (See example 5.) Stouwdam teaches particles
should be 100 nm or less and specific examples with a size of 9 nm, compare instant
claim 10. (See example 14.) Stouwdam teaches coating the particles in citrate and

placing them in NH4OH buffer pH 7, compare instant claim 20. (See paragraph 0129.)

Claims 1-8 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by
Evangelisti, M., et al., (Phys. Rev. B, 2011).
Evangelisti teaches DyPO4 nanoparticles (100 mol% Dy) doped in a dielectric
phosphate, compare instant claims 1-8. (See abstract.)

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all
obviousness rejections set forth in this Office action:
A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102 of this title, if the differences
between the claimed invention and the prior art are such that the claimed invention as a whole
would have been obvious before the effective filing date of the claimed invention to a person
having ordinary skill in the art to which the claimed invention pertains. Patentability shall not
be negated by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103 are summarized as follows:
1. Determining the scope and contents of the prior art.
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2. Ascertaining the differences between the prior art and the claims at issue.
3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.
This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was

commonly owned as of the effective filing date of the claimed invention(s) absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to

point out the inventor and effective filing dates of each claim that was not commonly
owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)
prior art against the later invention.
Claims 1-16 and 18-20 are rejected under 35 U.S.C. 103 as being
unpatentable over Meyer et al. U.S. Patent Application Publication 2007/0087195.
Meyer teaches luminescent inorganic core shell nanoparticles such as

YVO4/DyPO4 core shell nanoparticles where the core is a dielectric vanadate with 0
mol% doping of Dy and the shell has 100 mol% Dy rare-earth dopant, compare instant
claims 1-8. (See paragraph 0097.) The core can also be doped with donor ions such as

Ce, Yb, Nd, Eu, or Ce with a shell doped with acceptor ions Tb, Dy, or Nd in sulfate,
phosphate, or fluoride matrices and where the dopant amounts range from 0.1 -50
mol%, compare instant claim 13. (See paragraphs 0050 and 0088-0095.) Meyer

teaches that the particles have diameters of 1-100 nm or 1-50 nm overlapping in range
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with the instant claims with sufficient specificity to anticipate these ranges, compare
instant claims 10-11. (See paragraph 0045.) (Meyer teaches using combinations of
dopant ions together, compare instant claim 12. (See paragraph 0054.) Meyer teaches

that the surface of the nanoparticles can be chemically modified by treatment with
phospholipids and affinity/targeting agents/ and antibodies, compare instant claims 15-

16. (See paragraphs 0260-0262 and 0355-0356.) Meyer teaches including host
semiconductor materials such as sulfides or oxide of metals such as zinc, i.e. ZnS/ZnO,
(specific examples being Ga203:Dy, etc.), compare instant claim 9. (See paragraphs
0056-0057 and 0072.) Regarding instant claims 18-19, the claims are drawn to an
intended use of the particles. As the particles have the same identical structure required
by the claims the particles must also be capable of this intended use. “Products of
identical chemical composition can not have mutually exclusive properties.” A chemical
composition and its properties are inseparable. Therefore, if the prior art teaches the
identical chemical structure, the properties applicant discloses and/or claims are

necessarily present. In re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir.
1990). Meyer teaches including the particles in pharmaceutically acceptable carriers

such as N-carbonate OR phosphate buffers, compare instant claim 20. (See paragraphs
0312 and 0352.)
Meyer does not teach a specific example where the core has 1 mol % or less of a
dopant and the shell has 30 mol % or more of a dopant.
Meyer teaches that the core of the nanoparticles can also be doped with donor
ions such as Ce, Yb, Nd, Eu, or Ce with a shell doped with acceptor ions Tb, Dy, or Nd
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in sulfate, phosphate, or fluoride matrices and where the dopant amounts range from
0.1 -50 mol%, compare instant claim 13. (See paragraphs 0050 and 0088-0095.) The
ranges for the dopant in the core and shells of Meyer overlap with those instantly
claimed. In the case where the claimed ranges “overlap or lie inside ranges disclosed by
the prior art” a prima facie case of obviousness exists. In re Wertheim, 541 F.2d 257,

191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed.

Cir. 1990)

Claim 17 is rejected under 35 U.S.C. 103 as being unpatentable over Meyer
et al. U.S. Patent Application Publication 2007/0087195 as applied to claims 1-16
and 18-20 above, and further in view of Hirsch, J.L., et al., WO 01/58458 A1.
Meyer is discussed above.
Meyer does not specifically teach encapsulating the lanthanide nanoparticles in
liposomes with targeting ligands for cells.
Hirsch teaches forming nanoparticles comprising lanthanide doped silica cores
used for hyperthermia and fluorescent imaging. (See page 23-24.) Hirsch teaches that
the nanoparticles can be encapsulated and conjugated to liposomes that are attached
to targeting ligands such as antibodies that target cancer cells, integrins, receptors, etc.

(See page 37-41.)
It would have been obvious to the person of ordinary skill in the art before the

effective filing date of the claimed invention to include the fluorescent lanthanide
nanoparticles of Meyer in the liposomes coated with antibodies and targeting proteins
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for receptors and cancer cells in order to direct the particles to such cells. The skilled
artisan would have been motivated to make this combination in order to form
compositions capable of image and/or treating such cells within a patient. The skilled
artisan would have had a predictable expectation of success in making this combination
as the prior art of Meyer already teaches including the particles in phospholipids and

conjugating targeting agents such as antibodies to them and Hirsch teaches that lipids
in the form of liposomes can encapsulate such particles to direct them to cells such as
cancer cells.

W
No claims allowed.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to LANCE RIDER whose telephone number is (571)2701337. The examiner can normally be reached on M-F 11-12 and 1-4.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Michael G. Hartley can be reached on (571)272-0616. The fax phone

number for the organization where this application or proceeding is assigned is 571 273-8300.
Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public
PAIR. Status information for unpublished applications is available through Private PAIR
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only. For more information about the PAIR system, see http://oair—direct.usotooov.
Should you have questions on access to the Private PAIR system, contact the

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571 -272—
1000.

/LANCE RIDER/
Examiner, Art Unit 1618

