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Journal club assignments for L11



Lecture 11 Poll (a): biphasic electrified jetting

https://forms.gle/EiRHTK8mTash3UMH9Long URL

Short URL https://shorturl.at/GHWY8

You need to log in using your umich.edu account in order to access this poll

• For equal volumes of the two phases (A and B), and a relatively large surface 
free energy 𝛾AB, which of the following structures would you expect to obtain?

https://forms.gle/EiRHTK8mTash3UMH9
https://shorturl.at/GHWY8


Lecture 11 Poll (b): Red blood cell-mimicking 
synthetic biomaterial particles

https://forms.gle/aox1c4LH3aArtJK68Long URL

Short URL https://shorturl.at/hxGHM

You need to log in using your umich.edu account in order to access this poll

• Of the following choices, which is NOT a reason the authors decided to use 
Polystyrene hollow spheres as the precursor for their RBC like particles?

• A. hollow polystyrene particles, upon solvent or heat induced fluidization, can 
collapse into an RBC shape

• B. polystyrene is biocompatible

• C. hollow polystyrene spheres are readily available commercially

• D. starting with polystyrene microspheres with high elastic modulus mimics the 
genesis of RBCs in nature

https://forms.gle/aox1c4LH3aArtJK68
https://shorturl.at/hxGHM
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Inverted Colloidal Crystals as Three-Dimensional Cell Scaffolds

Nicholas A. Kotov, Yuanfang Liu, Shaopeng Wang, Colin Cumming, Mohammad 
Eghtedari, Gracie Vargas, Massoud Motamedi, Joan Nichols, and Joaquin Cortiella

Langmuir 2004, 20, 19, 7887–7892

Invention: Paper



Invention: Patent

Cell culture well-plates having inverted colloidal crystal scaffolds
USPTO 20090041825

Abstract: An artificial bone marrow construct comprising a substrate having at 
least one well; a three dimensional biocompatible polymer matrix comprising a 
transparent polymer network containing microspherical voids, wherein the 
microspherical voids are each connected to at least one other void through inter-
connecting pores; at least one Layer-by-Layer (LBL) coating on a surface of at least 
one of the polymer network, voids and pores, a population of bone marrow cells 
comprising stem cells and stromal cells; and at least one bioactive agent. An 
artificial immune network comprising a polymer matrix with a population of immune 
cells comprising B-cells and T-cells is disclosed. Methods for testing the toxicity of 
drugs and other agents against bone marrow cells and methods for making 
universal blood using the artificial bone marrow constructs are also disclosed. 

Filed: August 12, 2008
Publication date: February 12, 2009
Inventors: Nicholas A. Kotov, Joaquin Cortiella, Joan E. Nichols



Challenge of Drug Discovery

$1 B and 12 to 15 years

Preclinical trials
250 compounds 
(0.4% success)

Human clinical trials
5 compounds 
(20% success)

Drug discovery
10,000 compounds (0.01% success)

NDA

Inadequacy of the
 traditional 2D cell 

cultures

Difficulties, long duration, 
and cost of animal and 

human tests 

Failures of Vioxx, Tysabri, hexamethonium, 
Byetta, Torcetrapib, Semagacestat, 
Marimastat, (all FDA approved), Erbitux

3D Biomatrix provides early stage 
3D cell culture tools 
     more predictive than 2D, 
     less expensive/complicated  than animals
     less liability than humans



Inserts in the well-plates, 

first artificial bone marrow.

Liver toxicity model: 3D more accurate 
response than 2D

Competitive Advantages:
 
designed specifically for drug 
discovery 

standard multi-well format                     
tissue-like geometry, 

transparent materials for 
imaging       
   
all mainstream drug discovery 
instruments

Value Proposition



3D Biomatrix

Accelerated drug discovery in tissue mimics

Perfecta 3DTM Scaffolds



3D Biomatrix

Accelerated drug discovery in tissue mimics

Perfecta 3DTM Scaffolds

Law SuitLaw Suit



Competitor

https://shop.insphero.com

Wagistrasse 27A, 8952, Schlieren, Switzerland

We  won the lawsuit!



Billions spent on patents 

• 2010 – 2012

• Smartphone industry

• > $20 Billion on patent litigation

• For Apple & Google patent spending exceeded research & 
development spending for the first time ever

• Patent litigation destroys over $60 billion in firm wealth 
each year

http://www.forbes.com/sites/davidthier/2012/10/08/in-two-years-the-
smartphone-industry-has-spent-more-than-20-billion-spent-on-patent-
litigation/

https://hbr.org/2014/07/the-evidence-is-in-patent-trolls-do-hurt-innovation/



Patent Litigation

http://www.ipwatchdog.com/2013/04/09/the-rise-of-patent-litigation-in-america-1980-2012/id=38910

> $20 Billion on patent litigation & purchases

For Apple & Google patent spending exceeded 
research & development spending for the first 

time ever

Dave Schmitt, Engineering Librarian, UC San Diego Library



What is a Patent?

An official document, issued by the U.S. Patent & 
Trademark Office (USPTO), granting property rights to the 
inventor or assignee (owner of the patent).

Protection is 14-20 years from the date of application in the 
U.S. ( if maintenance fees are pai).

US Patents are effective only in the U.S., territories and 
possessions.

Patents from other countries protect IR rights there



Rights Granted by 
Patents

NOT the right to make, use, 
offer for sale, sell or import, but 

the right to EXCLUDE OTHERS from making, 
using, offering for sale, selling or importing the invention.

Patents may be licensed by the assignee to another party.

Except undergraduate students, inventions from UM  assigned 
typically to UM



Minimum Fees Over Patent Life

Regular Small entity Micro entity

Filing $ 280 $ 140 $ 70

Search $ 600 $ 300 $ 150

Examination $ 720 $ 360 $ 180

Issue $ 960 $ 480 $ 240

Maintenance

3.5 yrs $ 1,600 $    800 $ 400

7.5 yrs $ 3,600 $ 1,800 $ 900

11.5 yrs $ 7,400 $ 3,700 $ 1,850

Total $15,160 $ 7,850 $ 3,790

Attorney costs to prepare and prosecute the patent: ~ $20,000-100,000



First to Invent vs. First to File

Leahy-Smith America Invents Act was signed in 2011

First to file became 
law March 16, 2013

Market incumbents become further entrenched 

A startup that relies on patents for protection from competitive risk lose 
capital, strategic partners, and time for R&D and testing. 

Smaller fees



Patents vs Papers

Patent bibliometrics and its use for technology watch  July 2017Journal of Intelligence Studies in Business 7(2):17-26 DOI:10.37380/jisib.v7i2.236

Scientific publication Patent publication 



Patents vs Papers

Patent bibliometrics and its use for technology watch  July 2017Journal of Intelligence Studies in Business 7(2):17-26 DOI:10.37380/jisib.v7i2.236

Scientific publication Patent publication 

Authorship is negotiable Inventorship is a matter of law

Must have done the work Reduction to practice is possible

Disclosure of ideas interferes 
with patentability  

Disclosure of ideas  enhances 
applicability  

Prior results and analogous systems
are acceptable 

Prior results and analogous systems
result in rejection



Types of Patents

Utility Patents - 20 years from filing
– Chemical
– Mechanical
– Electrical
– Biological

Design Patents – 14 years from issue (no maintenance fees)

Plant Patents – 20 years from filing (no maintenance fees)

For Complex Particle Systems, Utility Patents are more likely.



U.S. Patents Granted in 2013 by Type

Utility
Patents

Design
Patents

Plant
Patents

Source: U.S. Patent Statistics Chart
http://www.uspto.gov/web/offices/ac/ido/oeip/taf/us_stat.htm

http://www.uspto.gov/web/offices/ac/ido/oeip/taf/us_stat.htm


Utility Patent Example

Covers inventions that function in 
a unique manner to produce a 
utilitarian result

Cell culture well-plates having inverted colloidal crystal 
scaffolds
Publication number: 20090041825
Filed: August 12, 2008
Publication date: February 12, 2009
Inventors: Nicholas A. Kotov, et al



Design Patent Example

Unique, ornamental, or visible 
shape or surface ornamentation 
of an article or object, even if 
only on a computer screen



Plant Patent Example

Asexually reproducible 
plants

Most often flowers



Under U.S. patent law, an invention is patentable only if it meets the 
following four requirements:

The invention must be subject matter eligible 
Processes, machines, articles of manufacture, and compositions of matter; cannot patent songs, characters 
in literature, names… Those are subject to Copyright Law. 

The invention must be new.
Cannot patent things again.  Cannot patent known items. 

The invention must be useful.
Has to address technological needs.

The invention must be non-obvious.
The invention is compared to the prior art and a determination is made whether the differences in the new 
invention would have been obvious to a person having ordinary skill in the type of technology used in the 
invention

Requirements to Patents

https://www.bitlaw.com/patent/requirements.html



What Inventions Can Be Patented?

SiO2Articles of manufacture
– The structure of a complex particle

Process
– A process for making complex particles

Machine
– A machine for making complex particles 

Composition of matter
– A new material for complex particles

Improvements to the above
– Improvements



Articles of manufacture
– The structure of a complex particle

Process
– A process for making complex particles

Machine
– A machine for making complex particles 

Composition of matter
– A new material for complex particles

Improvements to the above
– Improvements

What Inventions Can Be Patented?



Articles of manufacture
– The structure of a complex particle

Process
– A process for making complex particles

Machine
– A machine for making complex particles 

Composition of matter
– A new material for complex particles

Improvements to the above
– Improvements

TiO2

Polymer

What Inventions Can Be Patented?



Laws of nature (e.g. thermodynamics)

Abstract ideas (a formula or algorithm)

Physical phenomena (e.g. lightning)

Literary, dramatic, or artistic work (which are copyrightable)

Mundargi, R. C. et al. Natural Sunflower Pollen as a Drug Delivery Vehicle. Small 2016, 12, 1167–1173.

What Inventions Can Be Patented?



Requirement of “Useful”

The invention has a 
useful purpose

The invention will operate 
to perform the useful 
purpose



Requirement of “Useful”



Requirement of “New”

The invention has not been disclosed before 
Public disclosure includes written (articles), verbal (conference presentation), 
sale, or offer for sale (marketing), or previous patent.

In the US, there is a one-year grace period after public disclosure if the 
disclosure came from you or was derived from you.



Three types of novelty generally recognized:
 Physical differences (Different shape, value, size, color, composition)

 New Combinations (New combination of old features, new 
arrangement of elements)

 New Use (For an old item of hardware, process, etc.)

Requirement of “New”

The invention is non-obvious to a person having ordinary skill 
in the art.

Non-obvious = producing new and unforeseeable results

Factor in previous failure of others, solves an unsolved problem, 
commercial success



Requirement of “New”



Title (long and detailed; often convoluted, essential for patent searches)

Inventors:  (strictly regulated; tough contribution  threshold requirement)

Abstract  (brief description of problem, solution, and realizations)

Background Art (describe the what is the state-of the art preceding your invention)

Summary of Invention (Here you describe the concept of the patent)
 Problem
 Solution
 Advantages
 Description of drawings 

Description of Embodiments (Give an example how your invention will be used)

Claims ( 2-3 bullet points describing what would look like claims in the patent)

Structure of the Patents 



Structure of the Patents: Example

Stephanie L. Kwolek
In a polymer research lab at DuPont, 
Kwolek discovered the super fiber known 
as Kevlar.

Kevlar, Nomex, and Tyvek



Semi-Break   - 3 min



Preceding Patents

Facilitated at UM

List of companies

Evaluated for patentability

Manuscript or segments of a manuscript

To be rewritten by an IP attorney

Invention 
Disclosures

https://innovationpartnerships.umich.edu/submit-your-innovation/



Prior Art Search
The patent examiner does a thorough prior art search to rule 
out these reasons for rejection of the application

The invention was already patented or described in another publicly available document 
prior to US application date. 

The subject matter as a whole would be obvious to a person having ordinary skill in the 
art. 

Data in any format that pre-dates the priority date of the 
application and was/is publicly available or published



Prior Art Search
The patent examiner does a thorough prior art search to rule 
out these reasons for rejection of the application

The invention was already patented or described in another publicly available document 
prior to US application date. 

The subject matter as a whole would be obvious to a person having ordinary skill in the 
art. 

Data in any format that pre-dates the priority date of the 
application and was/is publicly available or published

https://www.mdpi.com/1422-0067/24/3/2999



Prior Art Search
The patent examiner does a thorough prior art search to rule 
out these reasons for rejection of the application



Provisional Application

Claims not required
Less expensive to file
Is not examined by patent office
Establishes early filing date
Automatically abandoned after 1 year, unless “regular” application filed

Utility Application

Description of the invention
One or more claims
Drawing(s) if necessary
Oath or declaration signed by inventor
Payment of fee



International Patents

Application must be filed in 
each country

Patenting cooperation treaties have 
simplified the process



From Application Filing 
to Granted Patent or Abandonment

File in USPTO

Assign to Examiner

Examiner’s Prior Art Search

Examiner’s Action

Applicant’s Response

Examiner’s Allowance

US Patent Issued

Abandonment

~ 24.6 months.



Start-Up vs Patent

Covers as much as possible 

Start-Up Patent 

As focused as possible

Foundation of the start-up

Execution of the business planTechnical details with ranges

Freedom to operate

Competitive productsComparable technologies

Must keep trade secrets

Value propositionMultiple patents

Technological story


