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Ten Fast
Growing Technologies

Measured by increases in US pre-grant patent
classifications from 2014-2019
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Methodology

* |Fl analyzed US patent documents published for Pre-grant publication count and trend
the first time, including patent applications and 2014-2019
granted patents that were published without a -
corresponding application (US-B1).

2000 Number
e Patent publications were grouped by Cooperative
Patent Classification (CPC) codes at the group
level. For example, A61P 21 which corresponds to =T e
“Drugs for disorders of the muscular or 1,000 5
neuromuscular system”.

2,000

* Over 4,600 CPC groups were screened by size in
2019 and for rapid growth over the period 2014 400 &
to 2019. The largest 2,100 categories were 300 A
selected, and growth was calculated using the
Compound Annual Growth Rate (CAGR) over the
six-year period. I
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This category relates to creating new

hybrid plants.




AO1H/6

Angiospermes, i.e. flowering
plants, characterized by their
botanic taxonomy

2014-2019 growth: 117%

US A1 & B1 Publications - AO1IH 6

This category relates to creating new
hybrid plants. It often appears together
with C12N 15. The growth trend appears
to be due to improved gene editing
technology.

Top organizations are:
* Monsanto Technology LLC
e Pioneer Hi Bred International Inc
* Seminis Vegetable Seeds Inc
* MS Technologies Inc
* Syngenta Participations AG



AO1H/6

Angiospermes, i.e. flowering
plants, characterized by their
botanic taxonomy
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Examples

US-10440923-B1 “Soybean variety 5PUDE31” from

Pioneer Hi Bred. The patent includes references to
CRISPR technology for genome editing.

US-20190307091-A1 “Tomato hybrid drtc2890 and

parents thereof” from Seminis Vegetable Seeds.

US-10349609-B1 “Garden bean variety Outlaw”
from Syngenta Participations AG.



https://patents.google.com/patent/US10440923B1/en
https://patents.google.com/patent/US20190307091A1/en
https://patents.google.com/patent/US10349609B1/en

C12N & CRISPR —
Genome Editing

Growth within the C12N and
C12N/15 classes was low, but CRISPR
shows strong growth.




C12N & CRISPR
Genome Editing

2014-2019 growth: 78%

US Al & Bl Publications - C12M 15 & CRISPR

The C12N class (Microorganisms or Enzymes) and
C12N /15 (Mutation or genetic engineering) both
grew at the low rate of 5% between 2014 and
2019.

However, IFI has noticed that there is significant
activity around CRIPSR (Clustered Regularly
Interspaced Short Palindromic Repeats) related
technology in C12N /15. When you look at CRISPR
applications in C12N /15, you see a 78% annual
growth rate between 2014 and 20109.

The most active organizations are:
e Pioneer Hi Bred International Inc
* Monsanto Technology LLC
e Massachusetts Institute of
Technology
* University of California
* Harvard College



C12N & CRISPR
Genome Editing
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Examples

US-20190292550-A1 “CRISPR-cas component

systems, methods and compositions for sequence
manipulation” from the Massachusetts Institute of

Technology.

US-20190292543-A1 “Compositions and methods
to control insect pests” from Pioneer Hi Bred.



https://patents.google.com/patent/US20190292550A1/en
https://patents.google.com/patent/US20190292543A1/en

A61P
Medicinal
Preparations

This is a general classification for
chemical compounds or
compositions with therapeutic
activity. Much of the growth is in
cancer therapies.




A61P
Medicinal Preparations

2014-2019 growth: 80%

US Al & B1 Publications - AG1P
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Some growth may be attributed to changes in
patent office classification rules.

High-growth groups are:

A61P/39
A61P/21

A61P/33
A61P/35
A61P/13
A61P/31

General protective or antinoxious agents
Drugs for disorders of the muscular or
neuromuscular system

Antiparasitic agents

Antineoplastic agents

Drugs for disorders of the urinary system
Antiinfectives, i.e. antibiotics, antiseptics,
chemotherapeutics

The largest patent applicants in A61P are:
* University of California
* Novartis AG
e Bristol Myers Squibb Co
* Institut National de |la Sante et de la
Recherche Medicale INSERM
* Immatics Biotechnologies GmbH



A61P
Medicinal Preparations
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University of California

A61P/35 “Antineoplastic agents” is the largest
sub-class. Many patent applications related to cancer
can be found here.

Immatics Biotechnologies GmbH is the largest
applicant in 2019.

Examples

US-20190322715-A1 “Novel peptides and
combination of peptides for use in immunotherapy
against small cell lung cancer and other cancers” from
Immatics Biotechnologies GmbH.

US-20190322721-A1 “Immunotherapy against
melanoma and other cancers” from Immatics
Biotechnologies GmbH.

US-20190337928-A1 “Phthalazine Derivatives as

Inhibitors of PARP1, PARP2, and/or Tubulin Useful for
the Treatment of Cancer” from the University of
California.


https://patents.google.com/patent/US20190322715A1/en
https://patents.google.com/patent/US20190322721A1/en
https://patents.google.com/patent/US20190337928A1/en
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Activity is down from the peak year
of 2015, but the 5-year growth rate
is still substantial.




B60K 2350 The largest patent applicants are:

Arrangements or adaptations * Denso Corp |
* Ford Global Technologies LLC

of instruments; Dashboards +  Hyundai Motor Co
* Toyota Motor Corp

2014-2019 growth: 94% * Yazaki Corp
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B60K 2350 Examples

Arrangements or adaptations
of instruments: Dashboards US-20190244446-A1 “Instrument cluster
! monitoring system” from Denso.

US-20190213022-A1 “Vehicle Infotainment System”
from Ford Global Technologies.

Fault Condition
Notification
Module

|

Control

/10

Denso


https://patents.google.com/patent/US20190244446A1/en
https://patents.google.com/patent/US20190213022A1/en

A63B/1
Physical Training -
Horizontal Bars

This category contains many patent
applications related to golf.




A63 B/l The largest patent applicants in 2019 are:
. .. * Acushnet Co
Phy§|cal Training — e Sumitomo Rubber Industries Ltd
Horizontal Bars « Callaway Golf Co
e Karsten Manufacturing Corp

2014-2019 growth. 76% *  Wilson Sporting Goods Co

US Al & B1 Publications - AG3B 1



A63B/1 Examples

Physical Training —
. US-20190209896-A1 “Golf ball dimple plan shape”
Horizontal Bars from Acushnet

US-20190201751-A1 “Golf club head” from
Acushnet.

Acushnet


https://patents.google.com/patent/US20190209896A1/en
https://patents.google.com/patent/US20190201751A1/en
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This category includes quantum
computing and machine learning.




GO6N

Computer Systems Based
on Specific Computational
Models

2014-2019 growth: 42%

US Al & B1 Publications - GO6N
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The rapidly growing subclasses are:

GO6N /3 — Computer systems based on
biological models

GO6N /5— Computer systems using knowledge-
based models

GO6N /7 — Computer systems based on specific
mathematical models

GO6N /10 — Quantum computers

GO6N /20 — Machine learning

The leading companies in GO6N are:
* International Business Machines Corp
* Microsoft Technology Licensing LLC
* Google LLC
* Intel Corp
e Facebook Inc



GO6N

Computer Systems Based
on Specific Computational
Models
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Examples

From GO6N /10 “Quantum Computers” see
US-20190310316-A1 “Optimized testing of

guantum-logic circuits” from IBM.

From GO6N /3 “Computer systems based on
biological models” see US-20190311119-A1
“Deep Reinforcement Learning Technologies for
Detecting Malware” from Microsoft.



https://patents.google.com/patent/US20190310316A1/en
https://patents.google.com/patent/US20190311119A1/en

B33Y
Additive
Manufacturing

In the period 2014-2019, this category
which includes 3-D printing has grown

rapidly, although growth is slowing.




B33Y
Additive Manufacturing

2014-2019 growth: 40%

US Al & B1 Publications - B33Y
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Rapidly growing subclasses are:

B33Y /10
B33Y /30
B33Y /40
B33Y /50

B33Y /70

Processes of additive manufacturing
Apparatus for additive manufacturing
Auxiliary operations or equipment, e.g.
for material handling

Data acquisition or data processing for
additive manufacturing

Materials specially adapted for additive
manufacturing

Leading companies are:
e General Electric Co
* Hewlett Packard Development Co LP
* United Technologies Corp
* Xerox Corp
* Kinpo Electronics Inc



B33Y

Additive Manufacturing
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Examples

US-20190308273-A1 ”Systems and methods for

additive manufacturing flow control devices” from
General Electric.

US-20190275741-A1 “3d printer capable of

dynamically adjusting printing time and dynamical
printing method of using same” from the Taiwanese
company Kinpo Electronics.

Closely related to B33Y is B22F “Manufacture of
Articles from Metallic Power” and in particular, the
rapidly growing B22F /2301 “Metallic composition of
the powder or its coating” (53% annual growth rate).

See US-20190311852-A1 “Method of heat-treating
additively-manufactured ferromagnetic components”
from General Electric.



https://patents.google.com/patent/US20190308273A1/en
https://patents.google.com/patent/US20190275741A1/en
https://patents.google.com/patent/US20190311852A1/en

B64C

Aeroplanes;
Helicopters

The subclasses B64C /2201
“Unmanned aerial vehicles” and
B64C /3 “Wings” are driving large
year over year growth.




B64C
Aeroplanes; Helicopters

2014-2019 growth: 23%

US Al & B1 Publications - B64C
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The leading companies are:
* Boeing Co
* Bell Helicopter Textron Inc
e Airbus Operations GmbH
* Sikorsky Aircraft Corp
e SZ DJI Technology Co Ltd



B64C Example

Aeroplanes; Helicopters
US-20190291626-A1 “Unmanned aerial vehicle
with enhanced cargo storage” from Boeing.

Boeing


https://patents.google.com/patent/US20190291626A1/en

GO5D
Systems for
controlling or
regulating non-
electric variables

Advances in autopilot and related
technologies for land, water, air, or space
vehicles fall into this category.




GO5D
Systems for controlling or
regulating non-electric variables

2014-2019 growth: 26%

US Al & B1 Publications - GO5D
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The 26% year over year growth is driven by the
groups GO5D /1 “Control of position, course or
altitude of land, water, air, or space vehicles, e.g.
automatic pilot” and GO5D /2201 “Application”.

Leading companies are:
* Ford Global Technologies LLC
* Toyota Motor Corp
* International Business Machines Corp
* Google LLC
* Honda Motor Co Ltd



GO5D Examples
Computer Systems Based

on Specific Computational US-20190308612-A1 “Input signal management for
Models vehicle park-assist” from Ford Global Technologies.

US-10401859-B1 “Stop sign detection and
response” from Google.
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https://patents.google.com/patent/US20190308612A1/en
https://patents.google.com/patent/US10401859B1/en
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This information and co

mmunication

technology group includes systems for
handling radiology and other image

types.




G16H/30
ICT adapted for the handling or
processing of medical images

2014-2019 growth: 51%

US Al & B1 Publications- G16H 30
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This group level class is growing at a rate of 51%
year over year. The G16H Class “Healthcare
Informatics” is growing at a 12% rate.

Leading patent applicants are:
e Siemens Healthcare GmbH
e Koninklijke Philips NV
* International Business Machines Corp
* CanonInc
e HeartFlow Inc



G16H/30
ICT adapted for the handling or
processing of medical images
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Examples

US-20190362836-A1 “Controlling cloud-based
image processing by assuring data confidentiality”
from Siemens Healthcare.

US-20180368916-A1 “Method and system for
image processing to determine patient-specific
blood flow characteristics” from Heartflow Inc.



https://patents.google.com/patent/US20190362836A1/en
https://patents.google.com/patent/US20180368916A1/en

