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Steve Jobs: One of the Most Interesting Subjects



Steve Jobs’ 2005 Stanford Commencement Address https://www.youtube.com/watch?v=Hd_ptbiPoXM
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Scientific Papers Published
More Than 87,000 Scientific Papers Already Published on COVID-19.
By Robert Preidt, HealthDay Reporter. March 1, 2021
The world's researchers have worked at a breakneck pace during the COVID-19 pandemic.

Through October 2020, more than 87,000 papers about the new coronavirus were published worldwide. That's a remarkable number even 
given the significance of the pandemic, according to the researchers who tallied them all up. "It is an astonishing number of publications --- it 
may be unprecedented in the history of science," said study co-author Caroline Wagner, an associate professor of public affairs at Ohio State 
University. "Nearly all of the scientific community around the world turned its attention to this one issue," she noted in a university news 
release.

Wagner and her colleagues analyzed scientific databases and found that 4,875 articles on the coronavirus were produced between January 
and mid-April of 2020. That number rose to 44,013 by mid-July and to 87,515 by the start of October, according to findings published online 
recently in the journal Scientometrics. The rate at which papers on the coronavirus are being produced far outstrips anything in history. For 
example, though nanoscale science was one of the hottest topics in science during the 1990s, it took more than 19 years for the number of 
scientific papers on that topic to rise from 4,000 to 90,000, according to Wagner. "Coronavirus research reached that level in about five 
months," she said.

This study updates one published in July in the journal PLOS ONE. It showed that China and the United States led the world in coronavirus 
research during the pandemic's early months. The new study found a large decrease in China's contributions after its infection rates fell. 
Chinese scientists were involved in 47% of papers released worldwide between Jan. 1 and April 8, 2020, compared to 16% of all papers 
between July 13 and Oct. 5, 2020. "That surprised us a bit," and government funding may be a factor, Wagner said. "At the beginning of the 
pandemic, governments flooded scientists with funding for COVID research, probably because they wanted to look like they were 
responding," she said. "It may be that when the threat went down, so did the funding.“ Also, work by Chinese researchers was slowed by a 
requirement that all COVID-19 articles be approved by government officials, Wagner noted. 

https://www.usnews.com/news/health-news/articles/2021-03-01/more-than-87-000-scientific-papers-already-published-on-covid-19



Explaining Your Work to Your Grandparents or Family Members

https://www.azquotes.com/quote/413120



Range, China.  "Huangshan—meaning yellow mountain—is a mountain range in southern Anhui Province in eastern China. 
The area is well known for its scenery, sunsets, peculiarly shaped granite peaks, Huangshan pine trees, hot springs, winter 
snow, and views of the clouds from above. Huangshan is a frequent subject of traditional Chinese paintings and literature, as
well as modern photography. It is a UNESCO World Heritage site and one of China's major tourist destinations.

Describe What You Found Out & What You Feel!



Purdue Online Writing Lab (https://owl.purdue.edu/)



Publishing Research Articles



The goal of scientific writing is to 
disseminate new scientific information.
Brevity is a cardinal virtue.

Scientific Writing



Why Do We Publish Research Articles?
Always keep in mind that…. your paper is your passport to your community!

Your Personal Reason For Publishing                         Editor’s Reason For Publishing

Can this paper help other researchers in the field?
However, editors, reviewers, and the research community 
don’t consider these reasons when assessing your work.



Types of Scientific Writing
Reports
Dissertations
Journal Articles
Books
Proposal
Patent

Contents of Scientific Writing
Text
Formulas
Figures
Tables
References

Good writing practice
Just write it!
Keep writing.
Edit over and over.
Ask other’s opinion.
Revise over and over.

The key to being a better writer is to write. 
Habit is an invisible architecture of everyday life.  
Daily writing is important as it becomes a habit.

Writing habit (Routine)
Time
Location
Walking, driving, exercise
Daily routine

Everybody Writes: Your Go-To 
Guide to Creating Ridiculously 
Good Content. Ann Handley 

Scientific Writing



Scientific Writing

Good writing practice
Just write it!
Keep writing.
Edit over and over.
Ask other’s opinion.
Revise over and over.

The key to being a better writer is to write. 
Habit is an invisible architecture of everyday life.  
Daily writing is important as it becomes a habit.

Writing habit (Routine)
Time
Location
Walking, driving, exercise
Daily routine



Shakespeare in Love: "It Will Turn Out Well. --- It's a Mystery"



Original research articles

Review papers

Perspectives

Concept papers

Protocol papers

Letters to the Editor

Rapid/Short Communications

Self-evaluate your work: 

Is it sufficient for a full article? 

Are your results so thrilling that they need to be shown 

as soon as possible?

Ask others for advice on manuscript type. 

Usually outsiders see things more clearly than you.

Type of Scientific Manuscripts



A Good Manuscript
Make every attempt to make the first submission a success.

• No one gets it right the first time!
• Write, and re-write ….
• After writing a first version, take several days of rest. Come back with a critical, fresh view. 
• Ask colleagues and supervisor to review your manuscript. Ask them to be highly critical, and be open to 

their suggestions. 

Who is your audience?
• Do you want to reach specialists, multidisciplinary researchers, a general audience? 

You will need to adjust information and writing style accordingly. 
• Journals, even in similar subjects, reach readers with different background. 
• Each journal has its own style; read other articles to see what gets accepted. 
• Is readership worldwide or local? 

Good CONTENT – useful and exciting &
Good PRESENTATION of the data – clear, logical

2mcE 



Read the ‘Guide for Authors’! 



The Writing Style Guide
The ACS Style Guide
Effective Communication of Scientific Information
Anne M. Coghill & Lorrin R. Garson, Editors. 2006

Coghill 2006, The ACS Style Guide



The Writing Style Guide Examples Coghill 2006, The ACS Style Guide



Title............................
Abstract......................
Keywords ..................

Main text
Introduction..........
Exp. Methods.......
Results (Data).......
Discussion............

Conclusion.................
Acknowledgement.....
References..................
Supplementary Data... 

Identify the main issue of the paper
Purpose, methods, key results, interpretation, and conclusion
Keywords determine whether your article is found or not!

Problem, existing solutions, limitations, and goal of the research (Why?)
Details for others to repeat the work, and ethics committee approval (How?)
Main findings and highlight different and unexpected findings (What?)
Results in relation to the original question and interpretation (Meaning?)

Global and specific conclusions, uses and extensions, and future studies
Funding, supports
Cited research articles
Raw data, video clips, etc.

General Structure of a Research Article

These are used for indexing and searching! 
Make them informative, attractive, & effective.



Methods

Results

Discussion

Conclusion

Figures/Tables (All Data)

Introduction

Title & Abstract 

A Sequence of Writing a Research Article

Kamat 2013, How to Make Your 
Next Paper Scientifically Effective

State your case with confidence
Clarity is the sole obligation of the science writer, yet I find 
constantly that the ‘What’s new’ element is buried. 
Answering one central question — What did you do? — is 
the key to finding the structure of a piece. Every section of 
the manuscript needs to support that one fundamental idea.

Dallas Murphy. Nature 2018, The write stuff

Title
Abstract
Keywords

Main text
Introduction
Exp. Methods
Results (Data)
Discussion

Conclusion
Acknowledgement
References 
Supplementary Data 



Title & Key Words

A good title should contain the fewest possible 
words that adequately describe the contents of 
a paper.

Effective titles

• Identify the main issue of the paper.
• Begin with the subject of the paper.
• Are accurate, unambiguous, specific, and 

complete.
• Are as short as possible.
• With short, catchy titles are often better 

cited.
• Do not contain rarely-used abbreviations.
• Attract readers.

Keywords determine whether your article is found or 
not in an “electronic world! 

Avoid to make them
• Too general (“drug delivery”, “mouse”, “tissue 

engineering”, etc.)
• Too narrow (so that nobody will ever search for it.)

Effective approach
• Look at the keywords of articles relevant to your 

manuscript.
• Play with these keywords, and see whether they 

return relevant papers, neither too many nor too 
few.



Abstract
Why: Provides a short description of perspective and purpose of the paper.  

(Do not overemphasize perspective by providing a literature review.)
How: Describes experimental approaches, if they are critical for the results.
What : Gives key results but minimizes experimental details.  

(Abstract is what is readily seen in electronic searching.)
Meaning: Offers a short description of the interpretation/conclusion

Graphical Abstract

Brief and certainly <250 words. Otherwise 
truncated by abstracting & indexing services



Abstract of Abstract
Johnny Cash - A boy named Sue

Well, my daddy left home when I was three.And he didn't leave much to ma and me.
Just this old guitar and an empty bottle of booze. Now, I don't blame him 'cause he run and hid.
But the meanest thing that he ever did was before he left, he went and named me "Sue"

Well, he must've thought that it was quite a joke. And it got a lot of laughs from a lots of folks.
It seems I had to fight my whole life through. Some gal would giggle and I'd get red.
And some guy'd laugh then I'd bust his head. I tell ya, life ain't easy for a boy named "Sue."

Well, I grew up quick and I grew up mean. My fists got hard and my wits got keen.
Roamed from town to town to hide my shame. But I made me a vow to the moon and stars.
I'd search the honky-tonks and bars. And kill the man who gave me that awful name.

Well, it was Gatlinburg in mid-July. And I just hit town and my throat was dry.
I thought I'd stop and have myself a brew. At an old saloon on a street of mud.
There at a table, dealing stud. Sat the dirty, mangy dog that named me "Sue."

Well, I knew that snake was my own sweet dad. From a worn-out picture that my mother'd had.
And I knew that scar on his cheek and his evil eye. He was big and bent and gray and old.
And I looked at him and my blood ran cold.  And I said, "My name is Sue! How do you do?
Now you're going to die!"  Yeah, that's what I told him!

Well, I hit him hard right between the eyes. And he went down, but to my surprise.
He come up with a knife and cut off a piece of my ear. But I busted a chair right across his teeth.
And we crashed through the wall and into the street. 
Kicking and a-gouging in the mud and the blood and the beer

I tell you, I've fought tougher men. But I really can't remember when.
He kicked like a mule and he bit like a crocodile. I heard him laugh and then I heard him cuss.
And he went for his gun and I pulled mine first. He stood there lookin' at me and I saw him smile.

And he said, "Son, this world is rough. And if a man's gonna make it, he's gotta be tough.
And I knew I wouldn't be there to help you along. So I give you that name and I said goodbye.
I knew you'd have to get tough or die.  And it's that name that helped to make you strong."   Yeah.

He said, "Now you just fought one hell of a fight. And I know you hate me, and you got the right.
To kill me now, and I wouldn't blame you if you do.  But you ought to thank me, before I die.
For the gravel in your guts and the spit in your eye. Because I'm the son-of-a-bitch that named you Sue"

I got all choked up and I threw down my gun. And I called him my pa, and he called me his son.
And I came away with a different point of view.  And I think about him, now and then.
Every time I try and every time I win. And if I ever have a son, I think I'm gonna name him.
Bill or George! Anything but Sue! I still hate that name!



Before you write, put your work into perspective first.

Be brief, it is not a history lesson.

Avoid expressions self-praising terms.

Examples: “novel”, “first time”, “first ever”, & “paradigm shift”. 

Avoid non-quantitative (qualitative) terms.

Examples: low/high, extremely, enormous, rapidly, dramatic, 
massive, considerably, exceedingly, major/minor, …

Illustrations are critical.

Figures and tables are the most efficient way to present results.

Captions and legends must be detailed to make figures and tables 
self-explanatory.

Cite only relevant references.

Help the editor and the reviewer understand what you are writing about.

Important Points to Remember

Sue Hanauer (1968)

https://www.pinterest.fr/pin/861946816170444382/

“One picture is worth  a thousand words"

“A thousand words paints a picture…"

https://www.deviantart.com/kureneko/art/Worth-a-
thousand-words-2-53083005



Love at first sight

Importance of Graphical Abstracts

Buriak 2011, Summarize Your Work in 100 Milliseconds or Less... The Importance of the Table of Contents Image
Buriak 2014, Titles and Table of Contents Images: The Candy Store Analogy
Kamat 2014, Graphical Excellence



Introduction

The place to convince readers why your work is relevant.

General   

Specific

Answer a series of questions:
• What is the problem? 
• Are there any existing solutions? 
• Which one is the best? 
• What is its main limitation? 
• What do you hope to achieve?



Experimental Methods
• Include all important details for the reader to repeat the work.

Details that were previously published can be omitted but a 
general summary of those experiments should be included.

• Give vendor names (and physical addresses, or Uniform 
Resource Locator) of equipment etc. used.

• All chemicals must be identified.
Do not use proprietary, unidentifiable compounds without 
description.

• Present proper control experiments.
• Avoid adding comments and discussion. 
• Write in the past tense.

Most journals prefer the passive voice.
• Consider use of Supplementary Materials.

Documents, spreadsheets, audio, video, .....

Reviewers will criticize incomplete or incorrect 
descriptions, and may even recommend rejection.

Ethics Committee approval
• Experiments on humans or animals must follow 

applicable ethics standards,
e.g., most recent version of the Helsinki 
Declaration or relevant (local, national, 
international) animal experimentation guidelines .

• Approval of the local ethics committee is required, 
and should be specified in the manuscript.

• Editors can make their own decisions as to whether 
the experiments were done in an ethically 
acceptable manner.

• Sometimes local ethics approvals are way below 
internationally accepted standard.



Experimental Methods

Reproducibility
While citations are important, it is about how 
many people you, in essence, have taught and 
now do what you do.

Many published results are not reproducible 
by others.

Why?

Experimental section usually does not 
describe the details that others can follow. 

Buriak 2014, The Experimental Section
Buriak 2014, Your Research Results Look Compelling, but Are They Reliable



Results – What have you found?
The information to be included

• The main finding 

Not all finding

Findings from experiments described in the 
Methods sectio

• Highlight findings that differ from findings in 
previous publications, and unexpected findings.

• Results of the statistical analysis.

Figures and Tables

• Illustrations are critical.

Figures and tables are the most efficient way to present results.

Results are the driving force of the publication.

• Captions and legends must be detailed enough to make figures and 
tables self-explanatory.

• No duplication of results described in text
or other illustrations.

Appearance counts!

• Un-crowded plots.

• Each photograph must have a scale marker in a 
corner. 

• Use colors. (Symbols still need to be 
distinguished without colors)

• Color must be visible and distinguishable when 
printed in black & white. 

• Tables should be as simple as possible!



Data Interpretation
Musician and singer Jon Batiste joins CNN's Chris 
Wallace to demonstrate how music can cross genres. 

Ph.D.: Doctor of Philosophy
Philosophy: Love of wisdom
Breaking the barrier of different disciplines

https://www.cnn.com/videos/entertainment/2023/10/12/jon-batiste-piano-music-wallace-wtcw-cprog-vpx.cnn

Greek Philosophers

In ancient Greece, philosophers contemplated and theorized about many 
different ideas such as human nature, ethics, and moral dilemmas. 

Pre-Socratic philosophers mostly investigated natural phenomena. They 
believed that humans originated from a single substance, which could be water, 
air, or an unlimited substance called “apeiron.” One well-known philosopher 
from this group was Pythagoras, the mathematician who created the 
Pythagorean Theorem.

The Socratic philosophers in ancient Greece were Socrates, Plato, and Aristotle. 
These are some of the most well-known of all Greek philosophers. Socrates 
(470/469–399 B.C.E.) is remembered for his teaching methods and for asking 
thought-provoking questions. Instead of lecturing his students, he asked them 
difficult questions in order to challenge their underlying assumptions - a 
method still used in modern-day law schools. Because Socrates wrote little 
about his life or work, much of what we know comes from his student Plato.

Plato (428/427–348/347 B.C.E.) studied ethics, virtue, justice, and other ideas 
relating to human behavior. Following in Socrates’ footsteps, he became a 
teacher and inspired the work of the next great Greek philosopher, Aristotle. 
Aristotle (384–322 B.C.E.), while also interested in ethics, studied different 
sciences like physics, biology, and astronomy. He is often credited with 
developing the study of logic, as well as the foundation for modern-day 
zoology.

https://education.nationalgeographic.org/resource/greek-philosophers/



Data Interpretation

https://www.google.com/search?q=Bob+Dylan:+Blowin%60+In+The+Wind&source=lmns&tbm=vid&bih=905&biw=1933&client=firefox-b-1-d&hl=en-
US&sa=X&ved=2ahUKEwjRrYqc2dmDAxV6zckDHTytBV0Q0pQJKAF6BAgBEAQ#fpstate=ive&vld=cid:88c36b07,vid:vWwgrjjIMXA,st:0

Bob Dylan - Blowing in the Wind

https://www.youtube.com/watch?v=Ld6fAO4idaI



Data Interpretation

https://www.youtube.com/watch?v=pW2TgGy5gjY https://www.youtube.com/watch?v=3JWTaaS7LdU

Dolly Parton:   I will always love you. Whitney Houston



Data Interpretation 
If I can dream (1968)

Look who we are, we are the dreamers. We make it happen 'cause we believe it.
Look who we are, we are the dreamers. We make it happen 'cause we can see it.
Here's to the ones that keep the passion. Respect, oh, yeah.
Here's to the ones that can imagine. Respect, oh, yeah.

But as long as a man
Has the strength to dream
He can redeem his soul and fly

Dreamers (2022)



Data Interpretation
The readers can interpret the contents differently from what the authors intended.

The Great Gatsby by F. Scott Fitzgerald
What people think it’s about: The 1920s were so fun because everyone had money and went to parties 
and was glamourous.
What it’s actually about: I don’t really think that I need to explain what The Great Gatsby is really 
about because it’s Literary Analysis 101 to talk about this book.

The main takeaway from this book is that the American Dream is absolutely bogus thanks to the 
concept of Old Money and New Money. Gatsby is New Money because he was born into a poor family 
and got his fortune through “good old-fashioned hard work and determination” while Daisy, Tom, and 
Jordan are Old Money because they were born into rich families and never had to work a day in their 
lives. Even though they’re all rich, they’re not the same. The lifestyle these people (Gatsby included) 
are portrayed as being empty and shallow and the book really beats it into the reader that no amount of 
money or notoriety can ever give someone what they truly want.

In Gatsby’s case, what he really wants is Daisy, but his money and possessions can’t give him Daisy 
back because they’re just not the same. Her white supremacist brute of a husband is Old Money and 
that gives her a social standing. There’s a lot to be said about social class here and how the American 
Dream has always been a broken concept due to class differences and people who are born rich looking 
down on even “self-made” millionaires.

Basically, all the characters in this book suck and shouldn’t be looked up to as role models for success 
or beauty or anything. I hate this book if you couldn’t tell.

https://monstrumology.com/5-misread-classics/

The early bird gets the worm
A saying that means someone will have an 
advantage if they do something immediately, 
or before other people do it.
https://dictionary.cambridge.org/us/dictionary/english/early-bird-catches-the-worm

https://www.alamy.com/stock-photo/the-early-bird-catches-the-worm.html?sortBy=relevant

Bryan Cranston



Data Interpretation
Interpretation is the freedom you can control.



Discussion  Conclusions
Check List

• Relation of the results to the original question or 
objectives outlined in the Introduction section. 

• Interpretation for each of the results presented.

• Consistency of the results with what other investigators 
have reported.

If different, explain why.

• Limitations of the experimental methods and the results. 

Example: Targeted drug delivery in mice - limitation 
to the extrapolation to human patients.

• The discussion should logically lead to the conclusion.

Do Not 

• Make statements that go beyond what the results can 
support.

• Suddenly introduce new terms or ideas.

Optional

• Present global and specific conclusions.

• Indicate uses and extensions if appropriate.

• Suggest future experiments and indicate whether they are 
underway.

• Do not summarize the paper. 

It is for Abstract

• Avoid judgments about impact. 

Others will decide this.



The Significance of Your Research



Abstract: Describing the Meaning of the Finding
Whitney Houston - One Moment In Time One Moment in Time (Whitney Houston)

Each day I live, I want to be. A day to give the best of me.
I'm only one, but not alone. My finest day is yet unknown.
I broke my heart, fought every gain to taste the sweet.
I face the pain, I rise and fall. Yet through it all.
This much remains. 

I want one moment in time. When I'm more than I thought I could be.
When all of my dreams are a heartbeat away.
And the answers are all up to me.

Give me one moment in time. When I'm racing with destiny.
Then in that one moment of time. I will feel. I will feel eternity.

I've lived to be the very best. I want it all. No time for less. 
I've laid the plans. Now lay the chance. Here in my hands.

Give me one moment in time. When I'm more than I thought I could be.
When all of my dreams are a heartbeat away. 
And the answers are all up to me.

Give me one moment in time. When I'm racing with destiny.
Then in that one moment of time. I will feel. I will feel eternity.

You're a winner for a lifetime. 
If you seize that one moment in time. Make it shine.

Give me one moment in time, when I'm more than I thought I could be.
When all of my dreams are a heartbeat away.
And the answers are all up to me.

Give me one moment in time, when I'm racing with destiny.
Then in that one moment of time.
I will be. I will be. I will be free. I will be. I will be free.



Cover Letter
Your chance to speak to the Editor directly.

View it as a job application letter.
WHY did you submit the manuscript to THIS journal?
Mention special requirements.
Mention and explain conflicts of interest, if applicable. 
Suggest suitable reviewers.

Hafner 2010, The Art of the Cover Letter



Triage Rejection and Review
1. Outside the scope of the journal 
2. Lack of generality requiring other specialty journals 
3. Minor variation of published work
4. Marginal improvement over existing methodology
5. Lack of necessary in vivo data for certain formulations 

(e.g., claiming drug targeting without in vivo data)
6. Presentation of only preliminary data 
7. Promotion of a specific product

Buriak 2010, Rejecting without Review The Whys, the Hows

Prescreening ensures that only those manuscripts 
that we believe have potential to be published in our 
pages reach the referees.



Manuscript Revision                        
Prepare a detailed Response Letter

Copy-paste each reviewer comment, and type your response below it.
State specifically which changes you made to the manuscript.

Include page/line numbers.
No general statements like “Comment accepted, and Discussion 
changed accordingly.”

Provide a scientific response to comments to accept, .....
..... or a convincing, solid and polite rebuttal when you feel the 
reviewer was wrong.

Write in such a manner, that your response can be forwarded to the 
reviewer without prior editing.

Do not do yourself a disfavor, but cherish your work.
You spent weeks and months in the lab or the library to do the research
It took you weeks to write the manuscript.

Buriak 2012, In Response



Manuscript Revision
Highlight all changes in the text



Ethics Issues in Publishing

Scientific misconduct
Falsification of results

Publication misconduct
Plagiarism

Different forms / severities

The paper must be original to the authors

Duplicate publication

Duplicate submission

Appropriate acknowledgement of prior research and researchers 

Appropriate identification of all co-authors

Conflict of interest

These are just not worth it!



Plagiarism

Publication ethics – How it can end .....

“I deeply regret the inconvenience and agony caused to you 
by my mistake and request and beg for your pardon for the 
same. As such I am facing lot many difficulties in my 
personal life and request you not to initiate any further 
action against me.

I would like to request you that all the correspondence 
regarding my publications may please be sent to me directly 
so that I can reply them immediately. To avoid any further 
controversies, I have decided not to publish any of my work 
in future.”

A “pharma” author
December 2, 2008



Retraction

The article of which the authors committed plagiarism: It won’t be removed from the journals. 
Everybody who downloads it will see the reason of retraction…



Research Proposals



National Institute of Health (NIH)
Types of Grant Programs  (RO1, R03, R13, R15, R21, R34, R41/R42, R43/R44, R56, 
U01, K99/R00, P01, P20, P30, P50, R24, R25, X01)

NIH Research Project Grant Program (R01)
• Used to support a discrete, specified, circumscribed research project
• NIH's most commonly used grant program
• No specific dollar limit unless specified in FOA
• Advance permission required for $500K or more (direct costs) in any year
• Generally awarded for 3 -5 years

NIH Exploratory/Developmental Research Grant Award (R21) 
• Encourages new, exploratory and developmental research projects by providing support 

for the early stages of project development.  Sometimes used for pilot and feasibility 
studies.

• Limited to up to two years of funding
• Combined budget for direct costs for the two year project period usually may not 

exceed $275,000.
• No preliminary data is generally required

Small Business Technology Transfer (STTR) (R41/R42)
• Intended to stimulate scientific and technological innovation through cooperative 

research/research and development (R/R&D) carried out between small business 
concerns (SBCs) and research institutions (RIs) 

https://grants.nih.gov/grants/funding/funding_program.htm\

Understanding Types of Grants and Funding

The NIDCD funds research through a variety of award mechanisms.

• Research grants (R series)
These grants may be awarded to individuals at universities, medical and 
other health professional schools, colleges, hospitals, research institutes, 
for-profit organizations, and government institutions.

• Research training and career development (NRSA, K series, and more)
These include individual fellowships, institutional awards, career 
development awards, and other opportunities. 

• Small business grants (SBIR/STTR)
• Clinical research center grants (P50)
• Conference grants
• Administrative supplements
• Funding for drug development
• Loan repayment programs (NIH)

https://www.nidcd.nih.gov/funding/types



National Science Foundation
Chapter II - Proposal 
Preparation Instructions



Proposal Page Limits
Goals of Shortened Page Limits

Reduces burden / maximize reviewer time
Focuses on the essentials of the science
Emphasizes impact  
Avoids information overload

Page Limits * Activity Codes Section of Application

30 lines of text For all Activity CodesProject 
Summary/Abstract

three sentences For all Activity Codes excluding C06,UC6 and G20. Project Narrative

1 For all Activity Codes (including each applicable 
component of a multi-component application) 

Introduction to 
Resubmission and 
Revision Applications

1 
For all Activity Codes that use an application form 
with the Specific Aims section (including each 
component of a multi-component application) 

Specific Aims

5 For Activity Code DP1

Research Strategy

6 
For Activity Codes R03, R13, U13, R13, U13, R16, 
R21, R35, R36, R41, R43, SC2, SC3, X011, X021, 
R50, UT1

10 For Activity Code DP2

12 

For Activity Codes DP3, DP5, G08, G11, G13, RC2, 
RC4, RF1, R01,R15, R18, R21/R33, R24, R28, R33, 
R34, R42, R44, R61, R61/R33, RL1, SB1, SC1, SI2, 
UB1, UC2, UH2,UH3, UG1, UC4, UF1, UG3/UH3, 
UH2/UH3, U01, U18, U24, U2C, U34, U42, U44, 
UT2, X011, X021

Follow FOA 
instructions For all other Activity Codes 

12 For Activity Codes R42, R44, SB1, UT2, U44, UB1
(Attachment 7 on SBIR/STTR Information form) Commercialization Plan

5 For all Activity Codes (including DP1 and DP2
which previously had special page limits) Biographical Sketch

https://grants.nih.gov/grants/how-to-apply-application-guide/format-and-write/page-limits.htm https://grants.nih.gov/grants/how-to-apply-application-guide/format-and-write/page-limits.htm



The Main Contents of a Proposal
Specific Aims

Research Strategy
Impact addresses: Probability of whether the 
research will exert a sustained, powerful 
influence on the research field.

Significance addresses: Does the project 
address an important problem or a critical 
barrier to progress in the field?
If the aims are achieved, how will scientific 
knowledge, technical capability, and/or 
clinical practice be improved? 

Investigator

Environment

Reviewers Benefit from Shorter Applications

• Old Practice
• Too much focus on how to “do” the research.
• Significant mentoring on how to revise.
• Long, detailed application/too much to read.

• New Focus 
• Impact: Is research worth doing?
• Clear signal via criteria whether to resubmit.
• Streamlined applications (easier to validate, 

less to read).



Approach 

• Are the overall strategy, methodology, 
and analyses well-reasoned and 
appropriate to accomplish the specific 
aims of the project?

• Are potential problems, alternative 
strategies, and benchmarks for success 
presented? 

• If the project is in the early stages of 
development, will the strategy establish 
feasibility and will particularly risky 
aspects be managed? 

If the Project Involves Clinical Research:

Are plans justified for:
• protection of human subjects
• inclusion of minorities, both sexes/genders, 

and children



Investigators
• Personal Statement:  

• Why their experience and qualifications make them particularly well-suited for their roles in the project
• Publications:

• Recommended: no more than 15---up to five of the best; up to five of the most relevant to the proposed 
research; up to five of the most recent

• If Early Stage Investigators or New Investigators, do they have appropriate experience and training? 
• If Established, have they demonstrated ongoing record of accomplishments that have advanced their field(s)? 



Innovation
• Does application challenge/seek to shift current 

research or clinical practice paradigms by 
utilizing novel theoretical concepts, approaches 
or methodologies, instrumentation, or 
interventions? 

• Concepts, approaches or methodologies, 
instrumentation, or interventions novel to one 
field of research or novel in a broad sense? 

• Refinement, improvement, or new application 
of theoretical concepts, approaches or 
methodologies, instrumentation, or 
interventions proposed?

• Not all applications need to be innovative !



What is the Difference between Impact and Significance ?
Impact addresses:

• Probability of whether the research will exert a 
sustained, powerful influence on the research field. 

Significance addresses:

• Does the project address an important problem or 
a critical barrier to progress in the field?

• If the aims are achieved, how will scientific 
knowledge, technical capability, and/or clinical 
practice be improved? 



Patents



Patent

What is claimed is

Intrinsic evidence
&

Extrinsic evidence



Scientific Paper vs. Patent

Patent is not about something NEW.

Patent is about something UNEXPECTED AND UNPREDICTED.

Prior art:  Teaching or Teaching away
Doctrine of Equivalence

The most important part:  Claims

Non-infringement & Invalidity

The Person of Ordinary Skill in the Art



Patent Validity and Ground of Invalidity

Patentability

Novelty
Inventive step
Detailed description
Narrow enough claim

Challenging a Patent:

Each word of a claim is important
Examples: “on” vs “in”.
“Consist of” vs “Comprise”

Ground of Invalidity

Anticipation
Obviousness
Lack of Written Description
Lack of Enablement

Plaintiff vs. Defendant

Nanoparticle vs. Picoparticle



Patent Rules Vary in Different Countries
Australian Court Upholds Patents on Human Genes
The Federal Court of Australia rejected an appeal of a ruling that allows companies to patent isolated human genes.
By Molly Sharlach | September 8, 2014

The Federal Court of Australia has upheld an earlier decision in favor of Myriad Genetics, a US-based genetic testing 
company that holds a patent on naturally occurring mutations in the BRCA1 gene, which can predict a woman’s risk for 
certain types of breast or ovarian cancer. On September 5, the court denied an appeal by the plaintiffs in the lawsuit, the 
patient advocacy group Cancer Voices Australia and Yvonne D’Arcy, a breast cancer survivor.  

In its original February 2013 ruling, the court argued that the process of isolating a human gene creates an “artificial state of 
affairs” that may be protected by a patent. In last week’s decision, a different set of judges maintained that the actual isolated 
DNA is materially distinct from the DNA in the human body: “The chemical and physical makeup of the isolated nucleic acid 
renders it not only artificial but also different from its natural counterpart.”

In contrast, the US Supreme Court, in a case that also involved Myriad Genetics and the BRCA1 and BRCA2 genes, 
invalidated patents on the isolation of human genes in June 2013, but held that synthetic genes, including complementary 
DNA (cDNA), may be patented.

The US decision could lower the cost of genetic testing by increasing competition, a potential benefit to public health. 
Matthew Rimmer of the Australian National University in Canberra, an intellectual property law expert, told New Scientist 
that he was disappointed by the Australian judges’ failure to consider such implications. “Particularly with controversial 
patents in the life sciences, there is a need for judges to grapple with the wisdom of the patent system,” he said.

The plaintiffs are considering another appeal, which would bring the case to the nation’s top court, the Australian High Court.

http://www.the-scientist.com/?articles.view/articleNo/40951/title/Australian-Court-Upholds-Patents-on-Human-Genes/



Patent Rules Differ from the Nobel Committee
CRISPR Patent Ruling 

The US Patent and Trademark Office yesterday (February 28) ruled that the Broad Institute of MIT and Harvard will retain its 
intellectual property over the use of CRISPR-Cas9 gene editing in eukaryotes. While the University of California, the University of 
Vienna, and Emmanuel Charpentier (collectively known as the CVC group in legal filings) maintain their original patent over the use 
of CRISPR-Cas9 to edit genes in vitro and in prokaryotes and some other intellectual property pertaining to the technology, the ruling 
in this latest proceeding effectively invalidates filings that specifically covered use in eukaryotes, potentially forcing companies that 
have licensed the technology from the CVC group to negotiate new deals with the Broad or other stakeholders. The ruling is the latest 
twist in the battle for ownership of a technique being explored commercially for everything from crop improvement to treating genetic 
diseases.

Jef Akst
https://www.the-scientist.com/news-opinion/crispr-patent-ruling-favors-broad-institute-69753?utm_campaign=TS_DAILY_NEWSLETTER_2022&utm_medium=email&_hsmi=205544706&_hsenc=p2ANqtz--WhDDGBkJ0RWA3H-rUWWKL0zVfrVX7YL-
CtpdLhIYct105I2SvGHKkPBop6fOg6-E1TPxXBX3b5xOGeIJnEssDC38hxA&utm_content=205544706&utm_source=hs_email

She adds that even once these ongoing disputes on the foundational CRISPR patents are 
settled, which she estimates will take years, there will be other aspects of the technology to 
consider, including approaches to reduce off-target effects, improve efficiency of cleavage, 
and develop safe scaffolds for use in humans. “The key patent rights for CRISPR-Cas 
technology for human therapeutics may not [have been] granted yet.”

Charpentier, now at the Max Planck Institute for Infection Biology, and UC Berkeley’s 
Jennifer Doudna shared the 2020 Nobel Prize in Chemistry for adapting CRISPR to gene 
editing, and that innovation remains uncontested, notes Cook-Deegan. “What the Nobel 
committee decided was a whole different thing than the specific invention of CRISPR in 
eukaryotes.”



Patent or Not?
Computer scientists who revolutionized the world

“UNIX is simple.
It just takes a genius to understand 
its simplicity.”
Dennis Ritchie (Creator of Steve Jobs, 
Linus Torvalds, Bill Gates)

Diverse Ideas!

Ken Thompson and 
Dennis Ritchie. Unix Tim Berners-Lee.

WWW
Linus Torvalds.
Linux

“Most good programmers do programming 
not because they expect to get paid or get 
adulation by the public, but because it is fun 
to program” (Linus Torvalds)

ATTENTION
Both Died in the same year

and same month
But Steve was considered as a hero

and Dennis was ignored by the world.
Only a handful of Programmers

who really know the value of
Dennis even know his death

Without Steve there is no iPhone, iPad, 
Mac, and Apple Computers. But is that a 
big deal? l mean I am in computer 
science field and I have'nt used an apple 
product in my life and l’m Good enough.

Without Dennis there is no C. lf there is No C, then there is no C++ that means 
No Unix, Windows, Linux, No Crysis warhead and other cool games, No 
Photoshop, No Firefox, No VLC, No FL Studio, No playstation, No XBOX 
and the list continues. 
90% of the applications in the world are written in C and C++.

But think!!!

http://amplefun.blogspot.com/2011/11/dennis-ritchie-father-of-unix-and-c.html



The Player

Director: Robert Altman
A movie that is not simply about Hollywood, but about the way we live now, in which the top executives of many industries are cut off from the real work of 
their employees, and exist in a rarefied atmosphere of greedy competition with one another. 
Many names and periods are evoked: Silent pictures, foreign films, the great directors of the past. But these names are like the names of saints who no longer 
seem to have the power to perform miracles. The new gods are like Griffin Mill -- sleek, expensively dressed, noncommittal, protecting their backsides. Their 
careers are a study in crisis control. If they do nothing wrong, they can hardly be fired just because they never do anything right.
"The Player" is a movie that uses Hollywood as a metaphor for the avarice of the 1980s.  

https://www.rogerebert.com/reviews/the-player-1992



Early Apple 
(75-81)

Macintosh 
(81-85)

NeXT 
(85-95)

Comeback 
(1995-97)

iMac
(98-01)

iPod
(01-06)

Pixar
(03-06)

iPhone, iPad
(06-11)

Professionals Steal Professionals Make Better Decisions

Xerox Alto 1972
IBM PC 1981

Macintosh 1984

https://medium.com/predict/moores-law-is-alive-and-well-adc010ea7a63



Professionals Buy the Luck



Be Undeniably Good at Something

Be so good that they can't ignore you.
If you are really good, people are gonna
come to you.

Discipline & Persistence 



Ultimate Professional


