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DISCLAIMER!

We (the authors of this presentation) are not lawyers and we are not 
offering legal advice. We present this content from the perspective 

of inventors with many years of experience and success.
Consult your organization’s legal team for detailed information!!
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A patent: 
• Is a time-bound contract (20 years) between an owner of the patent and a 

government granting the owner the exclusive right to use their invention in 
exchange for teaching the world.

• Includes specific claims that identify the exact features that are required parts 
of the invention

• Grants legal rights to enforce exclusivity.

• Is transferrable (can be sold or donated), or can be used as the basis of a 
licensing contract to allow others to use the technology

• The patent is given (if allowed) to the first inventor to file an application for a 
given invention
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Patents Are A Subset Of Intellectual Property…
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Types of Patents

Utility
Protects how an invention works, 
functions, or is made
Protection for 20 years from filing date:

• Process
• Machine
• Article of manufacture
• Composition of matter

Design
Protects the way a product or 
article of manufacture looks (the 
appearance) for 15 years from the 
date of grant

Plant
Protects newly invented strains of 
asexually reproducing flowering 
plants, fruits trees, and other 
hybrid plants for 20 years from 
filing date
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Categories of Utility Inventions
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Inventorship

• Anyone who contributed a definite and permanent idea of the 
complete and operative invention.

• An inventor must be able to point to something in the invention and 
say, “That’s my contribution.”

• Inventors must share some degree of joint behavior, connection, or 
open line of communication, such as collaboration or working under 
common direction.

Who IS an Inventor?

Who IS NOT an Inventor? • Someone who provided no contribution to the conception of the 
invention, even if they attended a meeting in which the invention is 
conceived or discussed 

• Suggests a desired result w/o the means of accomplishing it.

• Someone who merely follows directions in support of the effort, or 
someone whose only role is to supervise the inventors. 
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Role of Artificial intelligence

The use of A.I. in invention is an d 
evolving space

Only Natural Persons Can Be Inventors, as per USPTO Guidance & Legal 
Precedent

• U.S. patent law currently requires an 'inventor' to be a “natural 
person” (i.e. a human)

• A.I. systems cannot currently be named as an inventor or co-
inventor and owners of A.I. systems cannot claim ownership of 
inventions created with the aid of A.I. systems... currently.

AI-assisted inventions are patentable only with significant human 
contribution

• If you use an A.I. tool to realize your inventive concept, you are the 
inventor, but this is an evolving space – be cautious!

• Use of A.I. is currently viewed as just another tool similar to:

➢ CAD software for an engineer

➢ Advanced lab equipment for a scientist

Remember,  A.I. tools use your inputs to continuously learn and the 
owner of the tool is under no obligation to keep your ideas secret!
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Competitive 
Advantage

Freedom to 
Operate

Revenue/
Value

Industry:
1. Ability to exclusively market a product or feature 

(competitive advantage)
2. Obtain Revenue from licensing/ sale of the technology 

to others
3. Assure freedom to operate and limit risk of paying 

someone else licensing fees 
Academia:

1. Revenue from licensing/ sale of technology
2. Freedom to operate 

Startups:
1. Establish protected space to develop business plan 

(freedom to operate)
2. Proof of value to investors (competitive advantage)
3. Potential future licensing revenue

Patent Assertion Entity:
1. Obtaining settlement/licensing revenue

Why should you patent something??



Hierarchy Of Value

• You own a patent on an idea that is key to your product or process, 
and it is essential to anyone implementing a similar product 

• The technology is known and nobody owns it, so it’s free to use, but 
you have no exclusive use of it. 

• A technology is key to your operation and somebody else owns the 
technology and you must pay or are prohibited from using it
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➢ It may be important to patent an idea to capture revenue or to secure freedom to operate. 

➢ Even if the technology is not clearly key to your current operation, it may be valuable in 

some future scenario, either to generate licensing revenue or to sell or trade. 

➢ If your idea is not patented, you can protect your company’s ability to operate by publishing the 

concept to prevent someone else from patenting it.



8/4/2026 Denver X-Ray Conference 2026 11

1. Cost. 

2. Detectability. Infringement is not easily detectable, making enforcement 
difficult

3. It’s better to keep the idea as an internal secret rather than teaching the world 
(trade secret)

4. Obtaining a patent limits the ability of key partners to operate successfully 
(e.g., a JDA partner)

5. Altruism. Too valuable to the world to restrict (e.g., the polio vaccine)

6. PR. Claiming ownership of an idea is bad for public relations

7. Not your idea (don’t steal ideas of others)

Why Shouldn’t You Patent An Idea?
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What Are The Required Features Of An Invention For Patenting?

To be patentable an invention must be:
• Eligible Subject Matter – A process, machine, manufacture, or 

composition of matter and not an “abstract” idea, law of nature, or 
natural phenomena.

• Useful – It must have a practical purpose, physically accomplish 
something, and feasibly function.

• Novel – It must be new and different from anything already in the 
public domain.

• Non-Obvious – Someone skilled in the art wouldn’t consider it 
obvious and implementing it requires a different design or process 
than is currently used . 

➢ Examples of obvious solutions: Merely substituting a material, 
moving a known feature from one location to another, or simply 
3D printing a known object used for its intended known purpose.
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Ideation
• Build on Insight
• Locate true Solution and scope
• Refine understanding of Problem
• Initial illustrations, examples

Moment of Insight
Usually in the form of a solution 

(new way to do something)

Create a Narrative for the Disclosure
• Develop figures
• Define ranges, limits
• Describe examples
• Submission into you ID system

Inventing: From Inspiration To  An Invention Disclosure
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Define and Refine a Problem and Solution Narrative

One of the most common and best ways to guide the process is to frame the invention as a Solution to a 
specific Problem not solved by previous approaches

Initial 
Crazy Idea

“I like your idea, but 
how about this 

slightly different 
interpretation?”

Inventor 2

Initial definition and 
generalization of the Solution

Inventor 1

“Oh yeah, that’s a 
better version, but 

can we generalize it to 
address more 

cases?”

“I like where we ended up, 
but that means the 

problem with the previous 
solutions is really X and not 
what we initially thought…”

“You’re right, we need 
to rework the 

background…But you 
know, that suggests 
another aspect…”

Refinement of the Solution to 
match the Problem, development 

of additional Inventions

Inventor 1 Inventor 2 Inventor 1
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Don’t kill the process with “That won’t work…”. 

Inventing is like consulting an Ouija board – everyone has to help guide 
the group to a common idea. Instead of negative statements, pivot to 

better ideas. 
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Why are my images blurry?
1. The detector doesn’t have enough resolution

Why can’t we make the pixels smaller?
You’ll lose detection efficiency

Why does the efficiency go down?
Because the pixels get thinner and absorption falls

Why do the pixels have to get thinner?
There’s a limit to the aspect ratio of a pixel on an IC

Why can’t we use a different geometry of the detector to allow for 
high-aspect ratio pixels?

2. The source focal spot is too large
Why can’t we focus the beam to a smaller spot?

Because the heat loading on the target is too high to reject heat effectively
Why can’t the target take more heat?

Because it erodes (evaporates) and becomes rough at these temperatures
Why can’t we remove the heat more effectively?

Because the thermal conductivity of the target material is limiting
Why does the target material and the heat sink have to be the same 
material? 

3. The collimating optics have poor efficiency….

Systematically Peeling The Onion To Find Questions And Answers
By asking repeated “Why?” questions, you can locate areas for development or build a 
more detailed problem description and answer the “obviousness” question
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Each organization is different, but the process always starts with an idea (Invention Disclosure) that is 
handed-off to patent attorneys for filing as an application to a government agency (e.g., USPTO). 

Your organization may also have an internal review between the inventors and the lawyers to limit 
expense and prevent ill-conceived ideas from going forward. 

Attorneys
Patent Engineers
Drafters
Search and 

Classification 
Specialists

Patent Examiners
Attorneys
Drafters
Search and Classification 

Specialists

Getting Your Idea To The Patent Office
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Title (this should point the reader to a simple, clear picture of 
what you’re proposing)

Abstract (a short summary of the what you’re going to 
propose)

Problem
• What is the basic problem (drill down to the precise 

problem here)
• What has been tried in the past to solve it (prior art) 

and what are the defects in those past methods

Solution
• What is your proposed solution
• How does it solve the basic problem (be specific)
• How does your solution overcome the failures of 

previous solutions
❖ How is your solution new, useful and non-obvious
❖ Ancillary benefits of your solution

Examples
Preferred and alternative embodiment for your invention 
(ranges and limits)

Diagrams
Must be clearly connected to your solution and illustrate 
preferred embodiments and features

Claims (optional)
• Must be supported by the description of your solution 

and reflect your preferred embodiment
• Independent claims 

➢ start with the most basic and general description 
of your solution that is still unique

• Dependent claims
➢ built off of the independent claims to capture a 

broader scope, but not a new invention

A key part of a successful invention is explaining the idea clearly. A scribbled diagram on a napkin may be enough for 
you, but you must convince others to be successful.

Building an Invention Disclosure Through a Problem/Solution Narrative

Outline of narrative:
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General Advice For Crafting the Narrative

• Be specific – Peel back the layers of the onion as far as you can to reveal the 
clearest statement of the problem possible, and exactly how your solution solves 
that problem, is new and not obvious. 

➢ Failing to address these key requirements is an open invitation to the 
Examiner to reject your claims.

• Make sure your title, description, background, problem and solution are aligned!

• Data is important, but data can be in many forms – don’t wait to start the process 
just because you are struggling to complete the perfect experiment. 

• Use tools (Google Patents, USPTO Search, Google, AI) to find prior art and bolster 
your case, but don’t assume that any single resource will have all the answers.



8/4/2026 Denver X-Ray Conference 2026 20

What A Patent Looks Like

Specification, ExamplesCover Page: Title, Number, Inventors, 
Owners, Classification, Abstract,..

Claims

. . . .
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Types of Patent Applications

In the US, there are two main types of patent applications: Provisional and Non-Provisional. 

A Non-Provisional patent application is the process to obtain a final contract between the 
invention owner and the government. 

• Discloses full description of invention (teaches the world)
• Includes prior art citations, figures, preferred embodiments, applicable ranges
• Specific claims

A Provisional patent application is a low-cost, fast way to establish temporary protection.
• Discloses outline of invention
• Enables a claim of ownership (Patent Pending) for up to 1 year
• Must be followed up with a Non-Provisional application for protection beyond 1 year 

period is needed
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Considering Prior Art

Everything publicly known/available before your application was received

➢ Patents and published Patent Applications (domestic & international)

➢ Printed publications (e.g. journal articles, books, conference papers, etc.)

➢ Your Idea – if revealed to the public before filing a patent application

What is it?

Its Impact

What You Can Do

#1 reason preventing an idea from becoming a patent

➢ Can reveal your idea to be not novel or non-obvious

➢ Could lead to Patent Examiner to reject application or claims

Be proactive

➢ Do a preliminary search to understand the current state of the art, cite it and 
describe its failings

➢ Revise and improve upon your idea focusing key differences and advantages

➢ Frame your concept in terms of how it’s not just a variation of what currently exists
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What About Data?

Data to support your idea can encompass many things. It may include:
➢ actual measurements you performed
➢ published data that illustrates plausibility of key features (but not your idea)
➢ basic physical laws in the form of equations
➢ examples from a similar (but non-obvious) applications
➢ tabulated data
➢ engineering principles,… 

Don’t get hung-up on proving the idea yourself before submitting! You may not 
have the capability, expertise or equipment to do the perfect demonstration, but 
that doesn’t mean you can’t own a patent on it.
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Crafting The Application and Claims
In the end, an application must also include specific claims that define the inventions. In the US, a 
patent application may include up to 20 claims

Sets of claims begin with at least one independent claim, followed by dependent claims

Claims (19)
1. A hybrid oxidation catalyst system for use with remediating a lean emission from a vehicle, the catalyst system comprising:

a noble metal catalyst having noble metal particles in a first ceramic layer disposed on a first substrate; and
a base metal oxide catalyst disposed downstream of the noble metal catalyst, the base metal oxide catalyst comprising base 
metal oxide particles in a second ceramic layer disposed on a second substrate wherein the noble metal catalyst is effective to 
substantially prevent hydrocarbon or carbon monoxide inhibition of the base metal oxide catalyst when enhancing the 
NO+O2 conversion effectiveness of the base metal oxide catalyst and the base metal oxide catalyst includes at least one of an 
amount of Mo ranging from 1.14 wt. % to 5 wt. % or W ranging from 1.67 wt. % to 3.4 wt. % of the base metal oxide catalyst 
remediating at least 20% of NO at temperatures ranging from 125° C. to 150° C.

2. The catalyst system of claim 1, wherein the noble metal particles include palladium metal particles having a ratio of total non-
palladium noble metal content to palladium metal content ranging from 0 to 5.
3. The catalyst system of claim 2, wherein the base metal oxide is selected from the group consisting of lanthanide oxides, actinide 
oxides, transition metal oxides, and mixed metal oxides thereof.
4. The catalyst system of claim 3, wherein the base metal oxide is promoted by a metal oxide compound where the metal of the metal 
oxide compound is selected from the group consisting of tungsten, molybdenum, manganese, iron, and copper, at a temperature in a 
range of 75° C. to 225° C. when oxidizing NO+O2 to NO2.

US8304366B2, Drews and Kudla
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Application 
Submitted

Pre-examination by USPTO

Single 
Invention?

Examination w.r.t. prior art, 
new, useful, non-obvious

yes

no

Claims 
Accepted

?

Rebuttal, 
amendments, 

$$

Appeal?

yesno

noyes

Application 
Abandoned

Patent 
Issued

Restriction Requirement 
(chose set of claims to 

proceed with), Divisional

Notice of 
Allowance

Final Office 
Action

Patent Examination

Application Published
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Timeline From Submission to Patent

It is typical for some claims to be rejected in a Final Office Action letter, but this is rarely the end… 
Your Patent Counsel will respond to the Office Action, possibly with your input to determine feasibility of 
rebutting any rejection of claims and the implications of cited prior art for obviousness and novelty.

Initial Review by USPTO Examination

USPTO

Patent Counsel

Patent 
Issued

~18 months ~1-12 months

~1-4 months

~1month
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After an application is submitted and assigned a priority date, the clock starts for the 
first stage in completing the patent – publication of the application. At this point, your 
ideas become public information regardless of whether your claims are ultimately 
granted.

• By default, applications are published 18 months after the filing date. Anything in 
the application is henceforth “prior art” and considered known for future 
applications.

• During that 18 months, an application is converted to a specific format, classified 
and prepared for review by an Examiner. At this point, no judgment has been 
passed on the content!

Publication
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1. After publication, the application is reviewed by an Examiner. There are several 
possible outcomes:
a) All claims are accepted (occasionally)
b) Some claims are accepted and some (or all) are rejected (most common)
c) Application is judged to contain more than one invention you are instructed to 

divide the application into a priority set and submit a second application for 
the second set (infrequently)

2. A formal judgment is communicated back to the firm (Final Office Action), with an 
opportunity for response. If there is a basis for arguing against the dismissal of 
claims, the firm responds with arguments (and $$$) and the review continues…. 
No new claims or content are allowed.

3. Finally, whatever claims are accepted are placed in the final patent document 
along with all the details originally provided. 

Examination
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Divisional Application
The Examiner judges that the application contains more than one invention, and a “Restriction 
Requirement” demanding that the application be divided into two or more applications is issued.  You 
must then continue with one invention and can place the other claims in a separate “divisional” 
application and review

No new content is allowed! The claims carved out of the original must stand on the basis of the 
same original content disclosed in the original application. Divisional Applications retain the 
same Priority Date as the original application.

Continuation of Claims Application (but wait, there’s more…)
You discover a new set of embodiments after filing for a patent but before it is granted. You can file a 
Continuation Application using the same specification to encompass additional claims

Other Scenarios (consult a lawyer…)
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• You may not be the first to think your brilliant thought – check for prior art.

• The first idea is almost always wrong – iteration is essential. 

• All ideas are better with more than one inventor’s perspective – collaborate!

• The biggest killer of collaboration is “that’s impossible”. Even if you think that a coinventor’s idea 

violates some basic principle of physics, allow for exploration and evolution of ideas.

• No matter how much knowledge the reviewers have, they can be misled by a poor narrative. Make 

sure you update the problem, solution and title so that they match clearly. 

• No matter how good your idea is, your organization may fail to recognize your genius. Be prepared 

to accept defeat and move on.

Hard truths about developing IP
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U.S. Patent Office Resources

USPTO Headquarters:
• Alexandria, VA

Regional offices:
• Detroit
• Denver
• Silicon Valley
• Dallas

Patent and Trademark Resource Centers (PTRC)
• Nationwide network of public, state, and 

academic libraries designated by the USPTO 
to disseminate patent and trademark 
information and support the intellectual 
property needs of the public.

For more information, visit
www.uspto.gov/ptrc 

http://www.uspto.gov/ptrc
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USPTO Data & Information Look-up
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Other Resources
The mission of I-Corps is to reduce the risk associated with translating technologies from the laboratory to the marketplace. 
To do this, I-Corps uses experiential education to help researchers reduce the time it takes to translate promising ideas from 
the laboratory to widespread implementation.

The U.S. National Science Foundation Innovation Corps program is an immersive, entrepreneurial training program that 
facilitates the transformation of invention to impact. I-Corps addresses four needs:

1. Training an entrepreneurial workforce
2. Translating technologies
3. Enabling positive economic impact
4. Nurturing an innovation ecosystem

https://www.nsf.gov/funding/initiatives/i-corps



8/4/2026 Denver X-Ray Conference 2026 34

Other Resources
Invention Convention Worldwide teaches students problem-identification, problem-
solving, entrepreneurship and creativity skills and builds confidence in invention, innovation 
and entrepreneurship.

The K-12 invention education program convenes a community of educators, business 
leaders, parents and students through competitions, events and a flexible, project-based 
curriculum aligned to educational standards.

https://inhub.thehenryford.org/icw/home
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