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The Rise in University Patenting




Why Patent? Reasoning
Behind Invention

= Protect your products

= Increase organization
value

= Defend your portfolio

= Revenue from licensing
opportunities

= Market yourself and your
organization

= Restrict competitors
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Why Universities Patent?
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= “Universities continue to encourage and sometimes push
scientists to produce transferable technology and reap
income from license agreements and start-up successes”

— -- Amy Yancey & C Neal Stewart Jr. Are university researchers at risk for patent infringement?
Nature Biotechnology 25, 1225 - 1228 (2007)
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Are university researchers at
risk for patent infringement?

= “Academic researchers have regularly ignored patents
on key technologies as a strategy to maneuver around
patent thickets and freedom-to-operate issues, but
they may be more at risk than they realize.”

= “An earlier report to the National Academy of Sciences
suggests ...regular infringement of patents by
university researchers, which is neither a
sustainable nor a desirable solution.”

— Amy Yancey & C Neal Stewart Jr. Are university researchers at risk for patent infringement? Nature
Biotechnology 25, 1225 - 1228 (2007)




Challenges Facing Academic
Inventors




T
Patenting: Not Without Drawbacks

& Costs involved
— Length of time to patent
— Cost involved to get the patent
— Maintenance fees for the life of the patent

= Liability
— Lawsuits could become associated with a patent
— Possibility that a granted patent might not be valid

~ A competitor might try and invalidate your patent if the
price to do so is reasonable

— NOTE: The patent owner is responsible for enforcing their own
patents




From Idea to US Patent

Model Patent Timeline

Application Preparation & Prosecution Timeline

P Patent Prosecution N
18-30 months
3-6 weeks 4-6 weeks 6-12 months 6 months
Begin Patentability Application Office Action Response To Patent
Patentability Search Prepared and Filed  Received  Office Action Due  Granted

Search and Opinion

Source: HepnerLaw.com
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Improving Patent Quality

® Current backlog of over
600,000 patent applications
at the US Patent and
Trademark Office

= Of these applications, over
40% are repeat filings

= After two years of validity
reviews, 77% of patents
granted are determined
invalid




Reasoning For Prior Art Searching

= Ensure the idea is new
=l Increase awareness of the product
= Prepare for legal consultation

= Reduce patent attorney and patent
agent fees

= Prepare for the application process




Examples of Prior Art

Patents

Patents (US Non-Patents
& Foreign)

ILllustrations

Books & & Webpages

eBooks (with date
info)

White
Government Papers, Ads
Documents & Product
Catalogs

Journals,
Magazines &
Conference
Proceedings

& IEEE




Patents vs. Non-Patents

> learn to convert
‘| unstructured data
into useful
information

Valuable content is typically buried deep within
complex patent and technical documents

Source: http://wallscope.co.uk/
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How Can Libraries Help? "7

-l

Granted —s

= Librarians as experts of searching non-patent
literature

® “In patent litigation cases, NPL can help invalidate
a patent by uncovering prior work created by
someone else. It can also help an inventor build

on another person’s research to perfect their
invention”

— Outsell Insights, Oct 11, 2016




Figure 1 - Front Page of Patent # 5,501,372

Uinised States Patent 505 372
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LS. Patent Documents
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[EEE Trans. on Ultrasonics Ferroelectrics and Frequency Control, vol. 38, No. 1, Jan. 1991.
"Properties of Composite Piezoelectric Materials for Ultrasonic Transducers”, W A Smith, et al.,
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The Changing Role of Library in
University Patenting

® Trends among university libraries in China

— Information resource provider - Patent service
provider

— Reference librarians - Patent Specialist

— Non-patent collections > More patent
collections

Jun Feng, NaiXuan Zhao. A New Role of Chinese Academic
Librarians—The Development of Embedded Patent
Information Services at Nanjing Technology University
Library, China. The Journal of Academic Librarianship.
41(3), May 2015, P292-300




The Changing Face of Prior Art
Search-Semantic Search




Boolean Search: Traditional Prior
Art Searching

Boolean search has been the mainstay of patent research for years:
= Controlled language search

= Ability to combine sets

= Can refine search set by limiters such as AND, OR & NOT

® Some databases support nesting (combining long search strings)

However, Boolean is not without its flaws:

= Requires lengthy training or expert searchers to effectively employ

= Limited to the words included in the query and variations thereof

¥ Lengthy search strings may be cut off by term limits in some databases




Example of Boolean Search

ALL=(surgical OR curve OR segment) AND
suture AND

(((intervertebral OR cutting OR member OR
arcuate OR guide)

NEARS5 (bone OR seal)) SAME (tissure OR
jaw*)) AND (Instrument OR

cannula*1) AND DP>=(19930101) AND
IC=(HO1L 39/02 OR HO1L

39/12 OR HO1F 38/14)




Semantic Search: Less is More

A surgical cannula with curved segments
used to guide a medical instrument
through a curved or bowed path




From Boolean to Semantic




A More Comprehensive Search

Boolean Search:
Autonomous vehicle

Discover deeply

buried information!

Semantic Search:

Autonomous vehicle Navigation Accelerator
Car Network Van
Automobile Locomotive Pilot

Driver Fuel Self driving
Truck Transport Wheels
Robot Route Tram

GPS Passenger Train
Transport Brake Bus

Satellite Engine Taxi




A Example —-from Queries to
Conce pts a_b:é) Keyword Highlighting !

Use options below to customize your highlighting settings

Browse/Add Terms

Select from terms below to add to your manual list.

abfé) Keyword Highlighting
' Use options below to customize your highlighting settings Query Terms Result Concepts

Browse/Add Terms erms generated using our semaniic algorthm. ~
Select from terms below to add to your manual list. cannula distal tiszue proximal
Q Terms Result Concepts distal end surgeny surgecn needle
_ , trocar patient incision lumen
SIS gQeEnSraread 1rom e guel
bowed cannula curve curve segment proximal end endoscope tip medical
guide instrument medical medical instrument endoscopic suture shaft retract guide
path segment surgical use catheter insertion procedure tube
laparoscopic sheath bone seal
surgical instrument invasicn elongate
: : b
obturator cavity implant balloon

Add (80) Terms =

Vll:EE
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A Example- Term Highlighting

4 HIDE WIDGET

B Document Result #2 < PREV  NEXT > Keyword Highlighting o
. . Customize
Arcuate surgical guidance system and methods s~ Manual Terms
3% TERMS (29) Fr Des Clm
Front Page Family (2) Citations Description Claims Figures (6) Pages (11) Legal
Litigation (0) Notes R (N
distal end 0 2 4
What is claimed is: )
1. A method of minimally-invasive fissue access, comprising: inserting an intracorporeal [MSIUMERT through a Eannula guide device, the cannula guide ERE TN LR Ui 0
device comprising: a guide frame comprising a lower guide element having a convex upper surface and an upper guide element having a concave
lower surface; and a gannula support washer moveably coupled within the guide frame between the upper guide element and lower guide element, proximal end 0 1 4

the washer having a concave lower surface in contact with the convex upper surface of the lower guide element and having a cannula port extending
through the gannula support washer wherein the lower guide element, the upper guide element and the gannula support washer each have a
complementary geometry that conforms to a surface segment of a sphere; telescopically extending the _Through the cannulg port of the
cannula support washer until a distal end of the _ is positioned intracorporeally and adjacent an anatomic structure; and moving a proximal
end of the _ within the gannula port in the cannula support washer within the guide frame along the convex upper surface around a fixed

peint located intracorporeally near the distal end of the _ el oo
2, The methed of claim 1, wherein the upper guide element of the guide frame further comprises: a first opening extending through the upper guide
element and the lower guide element is coupled to the upper guide element such that a space is formed between the upper and lower guide
elements, and wherein the lower guide element has a second opening having a shape complementary to the first opening, and the first and second — 0 & 0
openings align to form an glongate channel,
3. The methed of claim 2, wherein the central port extending through the gannula support washer is accessible via the first opening.
cannula 3 53 17 v
4, The method of claim 2, wherein the cannula support washer is slidably disposed within the space between the upper guide element and the lower
guide element.
[y Save Term List =i Highlight None

5. The method of claim 4, wherein the space has a width at least as wide as a thickness of the cannula support washer.

The proximity of the query terms to each other is a good
indicator of applicability to the invention being searched.
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A Example-Map of Concepts

ANCNOor

patientetract (:?: >
e )
" 3
robot .
surgical ‘- -tiSSU€. - piopsy
2 cannula
staple
; trocar

'IEEE
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Ways to Start Semantic Searching

IFEE TRANSACTIONS 08 MICROWET. THEDRY 43T TROSIURS, VoI 31, N0, 10, DCTORSR 360 =T

= Anything!

Higher Order Compensation for‘\
Converters With Constant-Volta(
Output Combating Transformer |

Purchase or Sign In g g?“
to View Full Text 2l a
| It Citation Text Vi
-] 5 ~ Xiaohui Qu ; ~ Yanyan Jing ; ~ Hongdou Han ; ~
Author(s)
Abstract /Authors Figures Re
Abstract:

| Compensation is crucial for improving performance ol
frequencies, an IPT converter can achieve load-indep
power switches simultaneously, resulting in simplified

However, constant output voltage or current depends
converter design hard to optimize. To free the design

PATENT No. 22
.[. Ed lso n I Jan 27, higher order compensation circuits for IPT converters
reactive power and soft switching. Detailed derivation

i transformer parameters. Prototypes of CC IPT configi
different output specifications.

Published in: IEEE Transactions on Power Electroni

-

A New Method for pHEMT Noise-Parameter
Determination Based on 50-{? Noise

Measurement System
Tianjim Gao, Chei Lock Law, Horg Wanz, Sheel Aditya, and Geors Boeck, Sonior Mamber, JEEE

Abrgrari—A pew method for determining the four sise
parameters of pacedsmornlic high cecoron-sshility orasisme
(PHEMT) based on Sl nebie mcoermenl syalan witioo
4 mlcwae uner 18 procstal. The siise parameters are de-
vermined based om the ooise correldion macris iechnigee by
fittisg the sewured siise fgure of de sctive Sevice. On-waler
experimental verifiestion up W 26 GHz is peesented aml a
comiparisss with & peser-based mcthid B given. The wcaliag
ruled for nobe jarimeters have alse been determine] Gisd
agrecment is ohoined bersoen simulsied and messared resulis
o 2 3 B0 ppma, 2 0 40 ppm, and 25060 o gatewidib isssaher
of gate fingers 3¢ unit gaew idth) 025 gm0 Soable-hete o une
f-thospeeil pPEEMT.

broad-band ericrowae tamars that imrelves complex calibration
procadures.

Some awthors proposod improved mothods that ars using
the equivalunt transistor moise modal to provide additional
indormation to medece complaxity in the EeEmTIGMONt proce-
dure [F]-?]. Other snrcewfal wchniques are based oo patch
source medectiom 50} mwasmmements sysem () withont
zn auboosatic tunsr [10]-{12]. Tasder er ol [10] assume no
correlition. betwwen noise sowce and input wempematrs T,
which i simply equal wo the ambiant wmperaturs, colby the
unknows output eepeeaius T et be determsined o exiract

Indee Term:—Corvelifion nobse smairis, mobe
N parsmier.

L INTRODOCTION

HE COMPLETE characterization of the tramsistor in
tarms of modse and scatiering parameters is necessary for
the computer-aided design {CAD) of a low-moise amplifiar.
Tha S-paramoctars are mexsered by a vector network azabyzcs

by analyzing the variaticn of e mearmed noise Sgure as a
finctien of the source impedance. A mindmm of four inde-
pandezt measuremsats i required However, for mosasing
apcuracy, more then foer measuremsnts aw performed nsually
and curve-SOmtimg techniques are used then o deturming e
nodve paramaetars [11-]4]. Alswagh this methed ghves accuras
m.nhn:smmmmsuﬂmqumnmmumﬂnmm

Marnoeript reacved Docorsber 9, 200, rovieed Agrril 11, 2004

I (s e weth the St of Flacineal and Fleaniese Frgmeoreg, Manyang
Tadmologeal Univemity, Singapors £39%E He o now with the Inetiteie of
Hige-Frecumoy and Sermiconducioe Syaere Tecknnoge, Tochrescte Um-
witll Berlin, 10467 Forin, (harmmany.

€. L Law nd 8. Aditys are weth the Schoel of Electrioal sed Blockrome
Frggnacrny, Menang Technolypas Unreraty, Sargepors 60078

H Wary in with the Micmelorbomes Cmice, Haryny Tecknologies!
Llnnvensty, Sngapors 65079

41 Hamck in wath fhe [ttt of High-Froquency e Somicongducior Sysicm
Tachecloguen, Techreachs | mnenell Herion, 10347 Harkn, (hermmary.

Digeial Cbjoct [demifior B0 0 IORTIAT T 2000052 T

the modse . Alterneiivaly, the correlation coefSicient
(51 d iz be purely mmaginary and relwed o [, &
b:r approximate axpreision [ % ._Wmdibmm
noiss P wmaing foy [11]. A complax

th ical methed for das g the noise mattx of actove

dovicon based om [Ty owammepsents by awuming a Ensar
Eoquency depsndency of slemsants of an infrinsic nodse mathx
is proposed by Lazaro e ai [12] the calibration

2o vary complex and necd to dotening e vtriic parsmatar
1}y and the whols parasitic aloments.

Iz thiz papar. a now mothod to detemeing the four noise pa-
ramgtars of pHEMTs based on a 504} meavoramont system
{#Fop) without an aubeenatic tuner i In confrat with
pravicus peblications [107-{12], this pathed kas the folloaring
shanages.

1) It zeods no consplox noiss doesmbedding tockmimmes amd

calibeation procedsros.

1) Ko rmatrictions ane imposad oo the noise seerces and noisa
mamix alemems.

3) Omly the detsrmization of pad capacitamcas Cyy, Cyyp. amd
(J.r,. sanies indnctances L. Ly, and L., 2nd drain para-
sific Peaistance 1, i needsd not the determination of th
other sxtrimic and iminsic slamants.

4) The whols parasitic slamants aro determeined Ty using a
pinchaff condition.

3) An inypmowd method for determination of the inigal
valess of the four noise paremedsn bred oo [11] &
Eive;, the iterthe caloulxbiom 15 weay Bt

I NoisE-PARAMWETER EXTRACTION BASED O 50412
MEASUREMENT SVETEM (Mg

A Equrvalenr Notse Civcsar Mode]

From the circuit pomt-of-vies, the FET devica cam b treatod
2 2 black box of 2 nodey two-port. As is well known, the noise

(0 R AW T 55 B 3 TEEE

<PIEEE




Tips: Identifying key concepts
of the invention

D Pa te n ts (57) ABSTRACT
o AbStraCt and Clal ms A compact optical assembly for alaser radar systemlfis pro-
vided, that is configured to move as a unit with a laser radar
o LaSt sentence Of the abStraCt system as the laser radar system is pointed at a target and

eliminates the need for a large scanning (pointing) mirror that

o Independent ClalmS is moveable relative to other parts of the laser radar. The

|optical assemblyjcomprises a light source, a lens, a scanning
retlector and a fixed reflector that are oriented relative to each

O N P L other such that: (i) a beam from the light source is reflected by

thefscanning reflector fo thelfixed reflector; [(ii) reflected light

- from the fixed reflector is reflected again by the scanning
TeXt th at b roa d Iy reflector and directed along A line of sight through the lens;
summa I‘IZES the |nve nt|0n and (ii1) the scanning reflector is moveable relative to the

source, the lens and the fixed reflector, to adjust the focus of

- TeXt |n AbStI‘aCt, the beam along the line of sight.
Introduction/Background,
Results and Conclusion




Ways

to Refine Search

= Be mindful of synonyms

= Refine search with concept modifiers

Views:

Main Concept Text -

PAT icati
- Frlne s bne I Compensation is crucial for impraving perfermanc... @

Sort: Relevance Filter: | + 3

Ep o

Relevance

8.

Parallel resonant converter with zero voltage switching

A parallel resonant converter as disclosed having in one embodiment a variable inductance and having a cc
switches of the converter under zero voltage switching conditions and under continuous conduction mode
the resonant circuit...

CURRENT ASSIGNEES: LEE CHU-QUON [+2]
UsS4992919 | US PATENTS | 12-FEB-1991

Pwm converters for three phase ac power control and ac to dc conversion, and special purpose
devices using the same

PWM converters provide buck, boost, buck-boost, flyback, and Cuk configurations for three phase AC-AC p
embodiment, only a single power conversion circuit is used in a configuration including a pair of series coni
(transistors and diodes) which are...

CURRENT ASSIGMNEES: RSCH & DEWV INST INC MONTAMA STATE UMIV
CAZ2200573A1 | CAMADIAN APPLICATIONS | 28-MAR-1996

DOCUMENT AcTIONS [l et

he
Modify Query ctor of
Replace Main Concept
More Like This
Less Like This bk A
Document
Preview

Add to Portfolio

Select




L
Build a Patent Portfolio

Technical Intelligence:

1. Knowledge of the “art” (subject
matter)

2. Prior Art searching
3. Technology trends

4. Technology applications (old,
current and future)

SSSSS

Publication Trend

Competitive Intelligence:

1.

Who (organizations) are in this
tech space? (assignee/applicant)

. Who (people) are the

professionals? (author/inventor)

. Who are they collaborating with?

What are they doing?

. How are they doing it? (patent

claims)

How can I track these alliances or
competitors? (search alerts)

Where are they interested in doing
business?
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When to Start Prior Art Search?
The earlier, the better!

= It is important to conduct prior art searching in the early
stage, instead of the final stage of idea development!

Stage5.Beta & | Stage 6. Technica
Viarket Testing Implementation

© Entrepreneurial Insights

Source: https://www.cleverism.com/product-development-overview-idea-product/



https://www.cleverism.com/product-development-overview-idea-product/
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Innovation() pLUS

POWERED BY IEEE AND IP.COM

® InnovationQ Plus is a powerful new innovation
discovery and analytics platform

— One stop to search IEEE literature with IP.com’s
global patent and non-patent literature

— Semantic search
— Visualize concepts with the Map tool

“l Free Trial, please contact service@hintoninfo.com
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Librarians should play a bigger role in
the process of university patenting!

Thank you!

Any question, please contact

li.g@ieee.org

service@hintoninfo.com

¥ IEEE
»


mailto:li.q@ieee.org
mailto:service@hintoninfo.com

