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Subject of case study : Invention
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Subject of case study : Patent Application
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(57) Abstract: The vectorial magnetometer association of the detected spin-state-altering energy level and the corre pm-.lmg defect
orientations can be performed by generating Rabi flopping at cach one of the encrgy levels and performing the association based on
the detected Rabi flopping.
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How does the patent system work
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You are here!

<€ 20 years
€ Patent Pending
<€ 30 months

€ 18 months =——>
€— 12 months =>»€——— 18 months

Prosecution,

maintenance fees and grant

* Filing of International Application
under the Patent Cooperation Treaty

+ Filing of Priority Application $

Country by country
|
Publication of Country 1
PCT Application Country 2
Country 3
Country N

+ Filing of National Phase Entries  $$$

(PCT) $$
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Contents
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Value point 1 : Is it patentable (valid?)
Value point 2 : Do we have broad coverage?

Value point 3 : Do we have freedom to operate?
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Why are points 1 and 3 not the same

Invention A « Invention B

N g Patent A Patent B
Selection of Selection of
countries A countries B
Owner A Owner B

Patent A Period of overlapping rights Patent B
| A A
<€ 20 years of patent A >
<€ 20 years of patent B >
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Value point 1 : is it patentable (valid?)

Patentability criteria
* Novelty
* Inventiveness (non-obviousness)

« Patent-eligible (system/device, method/process, composition of
matter)

Not patent eligible :
« “Mere” abstract idea
« “Mere” discoveries

A
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Value point 1 : is it patentable (valid?

GO g Ie david roy guay nv defect !, Q
Novelty :

About 15,700 results (0.36 seconds) M USt nOt have been
David Roy-Guay | PhD | Département de physique | ResearchGate PUbIICIy dlSCIOsed

https:/iww.researchgate.net/profile/David_Roy-Guay v

David Roy-Guaylnstitut quantique, Université de Sherbrooke. ... Nitrogen vacancy centres in diamond (in mOSt Cases, eve n

for magnetic field sensing at the nanoscale. ... Institut quantique, Université de Sherbrooke

Missing: defeet by Ou rselveS)
APS -APS March Meeting 2017 - Event - Nitrogen-vacancy centers ... Before f| I|ng appl |Cat|0n

https://meetings.aps.org/Meeting/MAR17/Session/H48.12 v

by D Roy-Guay - 2017

Mar 14, 2017 - Authors: David Roy-Guay (Institut quantique, Universit\'e de Sherbrooke). Denis Morris
(Institut quantique, Universit\'e de Sherbrooke). Michel Pioro-LadriVere (Institut quantique, Universit''e

de Sherbrooke). Nitrogen-vacancy (NV) centers are atomic defects in diamond which can be initialized H e re i nve n ti O n WaS
)

and read-out

WO2017173548A1 - Vectorial magnetometer and associated methods ... D|SCU Ssed at APS and
https://patents.google.com/patent/W0O2017173548A1/en v

Indeed, it was found that the spin-altering energy, which can be provided in the form of microwaves in F I I th H H H | bl
embodiments based on NV defects in a diamond substrate for instance, could be provided in a pulsed U eSIS IS aval a e
manner to generate Rabi flopping of the electrons spin, affecting the detected intensity further based on

pulse duration. On I i ne!

PPl Magnétomeétrie vectorielle a base de centres colorés dans le diamant

https://savoirs.usherbrooke.ca/.../Roy_Guay_David_PhD_2016.pdf... ¥ Translate this page

David Roy-Guay. Thése présentée au département de physique en vue de 'obtention du grade de B H H H A H I 8
docteur és sciences (Ph.D.) FACULTE des SCIENCES ... Les centres azote-lacune (aussi appelés ut O u r p r|0r|ty IS p rl y
centres NV) dans le diamant possédent ... transition pour les différents états triplets, en champ hors axe

du centre NV, sont. 201 6, and these
Nitrogen vacancy centers for nanoscale magnetic field mapping of ... Pu bl ications are 20 1 7,

adsabs.harvard.edu/abs/2014APS. MAR.D8006R

by D Roy-Guay - 2014 '
Roy-Guay, David; Ruediger, Andreas; Plathier, Julien; Childress, Lilian; Morris, Denis; Pioro-Ladriére SO O K.
Michel. Publication: APS March Meeting ... Nitrogen vacancy (NV) centers in diamond are nanoscale

color centers with a long spin coherence time (~ 1 ms) even at room temperature (RT). Combined with

the option of ..

Missing: defeet

All Images News Videos Maps More Settings Tools
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Value point 1 : is it patentable (valid?)

Google Patents 2010/0315079 Q “

Electronic spin based enhancement of magnetometer sensitivity

Abstract
US20100315079A1

A method is disclosed for increasing the sensitivity of a solid state electronic spin based uS Application

magnetometer that makes use of individual electronic spins or ensembles of electronic spins in a solid-
state lattice, for example NV centers in a diamond lattice. The electronic spins may be configured to

undergo a Zeeman shift in energy level when photons of light are applied to the electronic spins B Download PDF a Find Prior Art 3 Similar
followed by pulses of an RF field that is substantially transverse to the magnetic field being detected.

The method may include coherently controlling the electronic spins by applying to the electronic spins Inventor: Mikhail Lukin, Ronald L. Walsworth, Amir Yacoby,
a sequence of RF pulses that dynamically decouple the electronic spins from mutual spin-spin Paola Capellaro, Jake Taylor, Liang Jiang, Lillian Childress

interactions and from interactions with the lattice. The sequence of RF pulses may be a Hahn spin-echo

; " Current Assignee : Harvard College
sequence, a Can Purcell Meiboom Gill sequence, or a MREVS pulse sequence, by way of example.

Original Assignee: Harvard College

Images (10) Priority date : 2007-12-03
= . . - J 0P . Family: US (2) WO (2)
- T —_ T :')30(% il - N —
T e P N 1 . L] Date App/Pub Number Status
[\ A ' o
LR 2008 US12746020 Active
- - - - - 2008-12-03 US12746128 Active
4 »
2010-12-16 US20100315079A1 Application

Classifications 2013-10-01 US8547090B2 Grant

GO1R33/032 Measuring direction or magnitude of magnetic fields or magnetic flux using

magneto-optic devices, e.g. Faraday, Cotton-Mouton effect Info: Patent citations (33), Non-patent citations (1), Cited by (75)

. Leaal events, Similar documents, Priority and Related

A
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Value point 1 : is it patentable (valid?)

10 |

Vectorial magnetometry based on photon-induced Zeeman shift
in energy levels of NV centers in a diamond lattice with RF pulse
based detection was formerly known. However :

(see “background”) the assignment of the crystalline defect
orientations in this technology was performed by a method which
includes sequentially generating a magnetic field in each one of
three different orientations. This was found somewhat
unsatisfactory or burdensome in at least some applications.

A
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Value point 1 : is it patentable (valid?)

11 |

We claim a method where the assignment of the crystalline
defect orientations can be performed without the sequence of
three magnetic field orientations. More specifically :

(see Summary) it was found that the spin-altering energy, which
can be provided in the form of microwaves, could be provided in
a pulsed manner to generate Rabi flopping of the electrons spin,
affecting the detected intensity further based on pulse duration.
The Rabi frequency of this flopping was affected by the
amplitude of the received microwave power, and the spin-state-
altering energy can be provided in a manner to provide different
amplitudes to the different defect orientations, therefore providing
all the information required to perform orientation assignment.

A
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Value point 2 : do we have broad coverage?

* While all the details of example implementations are presented in
the disclosure and figures, the breadth of the claimed coverage
is defined by the claims (page 26-31)

« Claims 1, 16 and 18 are independent, they do not refer to, nor
are limited by, other claims.

* They may eventually be split up by patent examiners into
different patents, if the patent examiner considers that they do
not claim the same invention.

« The other claims are dependent, and therefore necessarily
narrower in scope than the claims on which they depend.

A
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Value point 2 : do we have broad coverage?

« Claim 1 describes a complete vectorial magnetometer system.

«  While it does specify that the association data is generated
based on the detected Rabi frequencies (the point of novelty
which distinguishes the invention from the prior art), it does not
specify unnecessary details such as the type of sensory
crystalline material, the details of the spin-state-altering
subsystem, nor the details of the interrogation subsystem.

« Many of these details, however, are presented in dependent
claims and can offer fallback positions if ever the broad
independent claim was later discovered to be too broad.

« Claim 8 focusses on the method of interrogating the spin-state
energy values.

13| NORTON ROSE FULBRIGHT



Value point 2 : do we have broad coverage?

International application No.

. . . INTERNATIONAL SEARCH REPORT PCT/CA2017/050424

By Identlfylng the A CLASSIFICATION OF SUBJECT MATTER
IPC: GOIR 33724 (2006.01)
uncovered references
According 1o International Patent Classification (IPC) or to both national classification and [PC

aS (( A )) y rather than B. FIELDS SEARCHED
«X»or«Y», the ey e oy 7 o bk
International Search
Report (page 45)
i n d icates th at eve n Electronic database(s) consulted during the intemational search (name of database(s) and, where practicable, search terms used)

Canadian Patent Database and Questel Orbit and Google Patent:

the b road eSt CI a I mS magnetometer, optically detected magnetic resonance (ODMR), NV defects, microwave, Rabi, defect orientation, magnetic field,
electron spins

are Cu rre ntly ConSidered C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

to be ate n ta b I e Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
p A US2015001422A1, (ENGLUND et al ) 01 January 2015 (01-01-2015) *Whole document™ 1-19
A US2010308813A1, (LUKIN et al.) 09 December 2010 (09-12-2010) *Whole document® 1-19
A Aman et al, "Accuracy in the measurement of magnetic fields using nitrogen-vacancy centers in 1-19

nanodiamonds,” JOSA B 333 (2016): B19-B27. *Whole document®

A Steinert et al., "High sensitivity magnetic imaging using an array of spins in diamond.” Review of’ 1-19
scientific instruments 81.4 (2010): 043705, *Whole document®

AP US2016216340A1, (EGAN et al.) 28 July 2016 (28-07-2016) *Whole document® 1-19
AP US9551763B1, (HAHN et al.) 24 January 2017 (24-01-2017) *Whole document*® 1-19
™ Further documents are listed in the contimuation of Box C. Vo See patent family annex.
*  |Special categories of cited documents: “T" |later document published after the internatsonal filing date or prionty
“A” |document defiming the general state of the art which 15 not considered date and not 1n conilict with the application but ¢ited to understand
10 be of particular relevance the principle or theory underlying the inventon
“E" |earlier application or patent but published on or afier the international XY Jdocument of particular relevance; the claimed invention cannot be
PEYTI D .

A
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Value point 2 : do we have broad cover

Breadth of coverage
May be further challenge
During nationfl stage

<€ 20 years /
€ Patent Pending >
€ 30 months >
€——— 18 months ——>

€— 12 months =>»<€——— 18 months ————>
Prosecution, maintenance fees and grant

Country by country

Publication of Country 1
PCT Application Country 2

Country 3

Country N

+ Filing of National Phase Entries $$$

* Filing of International Application $$
under the Patent Cooperation Treaty (PCT)

* Filing of Priority Application $
15| NORTON ROSE FULBRIGHT



Value point 3 : do we have freedom to operate?

16 |

It is impossible to have an absolute certainty that we have
freedom to operate, and attempting to ascertain this question
broadly can be extremely expensive

Apart from looking into an odd patent here and there, it is
uncommon for early stage companies to have performed a
freedom-to-operate analysis

The best answer to an investor’s question on this point is often :
“‘well, we have not received any cease and desist letters”!

This being said, an investor may wish to invest a reasonable
amount of money in assessing freedom-to-operate if they are
about to invest a sizeable sum, especially if the later discovery of
a barring patent would jeopardize their investment, and
entrepreneurs may wish to have at least a summary look into
relevant patents which they come across N

NORTON ROSE FULBRIGHT



Value point 3 : do we have freedom to operate?

Levels of verification for freedom-to-operate

 First Level : Status

 |s there a patent in the country where | intend to make, use or
sell?

* |s it an issued patent, or a published patent application?

« Has it been abandoned? Have the maintenance fees been
paid?

« Second level : Analysis of scope

 |s there more than one independent claim?

* Is there clearly an element, for each independent claim, that
our device/system/method would not have?

« Third level : Analysis of validity

171 NORTON ROSE FULBRIGHT



Who are the inventors?

 Patents include detailed disclosures and claims

* The detailed disclosure presents the invention to the public, the
claims specify what others are not allowed to do while patent is
in force

« The claims are examined for patentability

« To be an inventor, a person must have contributed to inventing
that which is claimed

« Simply “reducing to practice” does not make someone an
inventor (e.g., executing inventor’s instructions using ordinary
skill and common knowledge)

A
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Who is the owner?

19 |

In theory, the inventors are the first owners, but in practice, they
typically have transferred their rights to an organization (e.g.,
University or Corporation) by way of agreement at the time of
invention.

The owner is typically the one who has the right and
responsibility to exclude other parties from the market. However,
in practice, Universities typically transfer this role over to a
corporate partner by virtue of a “licensing agreement”.

Co-ownership can be an invention Killer when it is not clearly
frameworked by an agreement

A
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QUESTIONS?

Europe
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*bureau associé
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Disclaimer

Norton Rose Fulbright US LLP, Norton Rose Fulbright LLP, Norton Rose Fulbright Australia, Norton Rose Fulbright Canada LLP and Norton Rose Fulbright South Africa Inc are separate legal entities
and all of them are members of Norton Rose Fulbright Verein, a Swiss verein. Norton Rose Fulbright Verein helps coordinate the activities of the members but does not itself provide legal services to
clients.

References to ‘Norton Rose Fulbright’, ‘the law firm’ and ‘legal practice’ are to one or more of the Norton Rose Fulbright members or to one of their respective affiliates (together ‘Norton Rose
Fulbright entity/entities’). No individual who is a member, partner, shareholder, director, employee or consultant of, in or to any Norton Rose Fulbright entity (whether or not such individual is
described as a ‘partner’) accepts or assumes responsibility, or has any liability, to any person in respect of this communication. Any reference to a partner or director is to a member, employee or
consultant with equivalent standing and qualifications of the relevant Norton Rose Fulbright entity.

The purpose of this communication is to provide general information of a legal nature. It does not contain a full analysis of the law nor does it constitute an opinion of any Norton Rose Fulbright
entity on the points of law discussed. You must take specific legal advice on any particular matter which concerns you. If you require any advice or further information, please speak to your usual
contact at Norton Rose Fulbright.
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