HOW TO CONDUCT THE
LITERATURE SEARCH?




IMPORTANCE OF THE LITERATURE
SEARCH

"Two hours In the Hbrary-can save Six
months in the laboratory”




IMPORTANCE OF THE LITERATURE
SEARCH

< ldentify the framework of the research,
*» Up-to-date overview and information about the topic being studied,
* Show the [mportance & originality of the research,

*» The quality of literature review and your final work depends on the quality of
literature survey/search,

“ Find how to conductthe research,

*» Provides to find or design possible new researches,
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FORMER TIME-LITERATURE SEARCH

Step 1. Go to the library
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Step 2. Search the database of _
the library Step 3. Find the source
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NOWADAYS-LITERATURE SEARCH

https://www.researchqgate.net/
https://www.webofscience.com/wos/woscc/basic-search



https://www.researchgate.net/
https://www.webofscience.com/wos/woscc/basic-search
http://www.elsevier.com/solutions/sciencedirect?dgcid=RN_AGCM_Sourced_300006409&gclid=Cj0KCQjw-fmZBhDt

HINT FOR QUALITY SEARCH

Multiple
search

)




HINT FOR QUALITY SEARCH

For a specific term use “..." eg. “gel casting ceramics”

For mulitiple terms use ......... and ......... eg. Flexure and ceramic

For diffrentterms use + ......... + o + eg. +glass+melting+furnace

If you want to remove one term in your search use + ......... e - €eg.

+nanofabrication-solidification




CLASSIFICATICON OF SOURCES

Primary literature (sources

» Scientific research papers-articles
 (original articles, case reports, technical notes, pictorial essays, reviews, commentaries

and editorials)

> Books

» Proceedinds

» (Studies presented in any scientific meeting)

» Thesis and scientific reports

> Patents




CLASSIFICATICON OF SOURCES

Secondary literature (sources

» Review papers-articles
 (original articles, case reports, technical notes, pictorial essays, reviews, commentaries

and editorials)

» Databases give the abstract of the study




CLASSIFICATION OF SOURCES
Ternary literature (sources)

S Dict I !
> Guldes
> Lecture notes




BE AWARE OF THESE SOURCES

> lnternet (Web-site should be reliable and experience is necessary)
> Newspaper (No intention for scientific studies)
> Popular scientific magazines (Lacking of original study, profit motive

establishment)

> Unpublished or informally published work (Gray literature)




SOURCES/DATABASES
AYBU-Library
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SOURCES/DATABASES

Science Direct

“— C @ O 8 hty rw.sciencedirect.com w ) =
Nanotechnology and ... & nanomaterials nobel p... Arduino Kart ile Karanl... Differential Scanning .. .5 Crystallography Open ... \."; Journal of Material Cy... =" Lecture Notes - MEC2... » [ Diger yerimle
gy P 9 coo “TY: graphy Up Y gery!

£} En cok ziyaret edilenler =” Lecture Notes - MEC2...
Journals & Books ® ﬁ Register Sign in

3.. ScienceDirect

Search for peer-reviewed journal articles and book chapters (including open access content)

m Advanced search

Elsevier journals offer the latest peer-reviewed research papers on
climate change, biodiversity, renewable energy and other topics

addressing our planet’s climate emergency.
Join us in working towards a sustainable future with our editorially

independent report on creating a Net Zero future.

!
Get the Net Zero report ‘

Explore scientific, technical, and medical research on ScienceDirect



SOURCES/DATABASES

Elsevier

«~ > C @ O Ej https://www.elsevier.com/research-intelligence/societal-impact-research-with-scopus?dgcid=RN_AG_Sourced_4000022608&4gclid=EAlalQobChMI2bvQjYT-gIVC 3@ Sf} =
£* En cok ziyaret edilenler =7 Lecture Notes - MEC2.. @) Nanotechnologyand.. & nanomaterials nobel p... @) Arduino Kartile Karanl... @) Differential Scanning ... cof Crystallography Open .. & Journal of Material Cy... = Lecture Notes - MEC2... > [ Digeryerimle

l ELSEVIER About Elsevier ~ Products & Solutions ~ Services  Shop & Discover Search Q ® B £~

Home > Research Intelligence > Societal impact research with Scopus

]

Scopus

Analyze & understand
societal impact research with
Scopus

A closer look for research leaders
Updated: August 25, 2021

Request a consultation >

D

Your role in societal impact What is your university's role in Societal Impact?

Your research through SDGs lens Increasingly, university leadership, governments, funders, the community,
and more are demanding to understand the value of a university's research.

Analyze search results in Scopus
- . Thev want to know that the sionificant investment into research is ooine to




SOURCES/DATABASES

< > C @ O B nhttps//fonlinelibrary.wiley.com & -
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Working off-campus? Learn about ou

te access options

Wiley Online Library

Login / Register

i

Accelerating research discovery to shape a better future

Today's research, tomorrow's innovation

Search publications, articles, keywords, etc

=

22,000+ Online Books

1,600+ Journals

250+ Reference Works

Resources

Researchers
Register online
Access options

Find training and resources

Librarians
Manage your account
View products and solutions

Find training and support

Societies
Publish with Wiley
Learn about trends

Subscribe to news and resources

Authors
Submit a paper
Track your article

Learn about Open Access



SOURCES/DATABASES

Patent Search

— G O B nttpsy//worldwide.espacenet.com/patent/search?q="silicon nitride" ke ©® B =
4* En cok ziyaret edilenler = Lecture Notes - MEC2.. @} Nanotechnology and ... & nanomaterials nobel p... @) Arduine Kartile Karanl... @) Differential Scanning ... c'f: Crystallography Open ... &€ Journal of Material Cy... =" Lecture Notes - MEC2... »> [ Diger yer imleri
Espacenet i s o
P silicon nitride B x Office/lLanguage V
Patent search
My Espacenet Help Classification search Results . Advanced search . Filters . Popup tips Feedback

Home » Results

576 522 results found

List view List content Sort by

Text only v Al v Relevance v

oo

D (0 patents selected) Select the first 20 results

[J 1. MANUFACTURE OF SILICON NITRIDE
CA120505A - 1909-09-14 - SINDING-LARSEN ALF [NO]
Earliest priority: 1909-02-23 « Earliest publication: 1909-09-14

No abstract available

[J2. METHOD AND COMPOSITIONS FOR DIRECT COPPER PLATING AND FILLING TO ...
CA2643018A1 (C) - 2007-08-30 - ALCHIMER [FR]
Earliest priority: 2006-02-21 « Earliest publication: 2007-08-30

The object of the present invention is a method and compositions for direct copper plating and filling to form
interconnects in the fabrication of semiconductor devices. According to the invention, this method comprises :
providing an electrolytic copper bath containing, in solution in a solvent, a source of copper ions with 2

[ 3. Re-usable silicon nitride ceramic crucible useful for preparing mono or multi-crystalline ...
DE102012101214A1 (B4) - 2013-08-22 - FRAUNHOFER GES FORSCHUNG [DE]
Earliest priority: 2012-02-15 « Earliest publication: 2013-08-22

The re-usable silicon nitride ceramic crucible comprises an oxygen-enriched surface layer, which is formed by

oo nd  trn o see T ST e gt AR el oo R S e S



SOURCES/DATABASES

YOK-Thesis

C @ O B¢ 1/giris.jsp g ©
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% YUKSEKOGRETIM KURULU BASKANLIGI Uye Girisi
Tez Merkezi U

tez.yok.gov.tr/UlusalTezMerk

L . YUKSEK OGRETIM YOK
Ana Sayfa Tarama Mevzuat Istatistikler SSS Yasal Uyari Bize Ulasin Yardim Projeient
Tarama terimi giriniz Aranacak Alan izin Durumu Tez Tiiri
Tez Adi v || Tama v | Tuma v | Temizie || Bul |

| Detayh Tarama Gelismis Tarama Son Eklenen Tezler

ARASTIRMACILARIN DIKKATINE
« Ulusal Tez Merkezi hizmetlerinin tamami internet tGzerinden verilmektedir.

« Yazarlan tarafindan Yuksekdgretim Kurulu Ulusal Tez Merkezi Veri Tabaninda arsivienmesine ve internet Gizerinden tam metin erisime acilmasina izin verilen tezler acik erisime sunulmaktadir.
« Yasal uyaryr okumak icin tiklayiniz.

« Tez Merkezi veri tabaninda yayinlanma izni olmayan tezlerin basil kopyalarina Universite kitiphaneleri aracilidiyla (TUBESS Uzerinden) erigebilirsiniz.
« Tez Veri Giris Formunu doldurmak icin, sisteme e-Devlet ile giris yapmak gerekmektedir. E-Devlet girisi yapmak igin tiklayiniz.

« 2006 yili 6ncesi tezlerden erisime kapall olanlarin yazarlan “Tez Yayimlama Izin Belgesi“ni doldurarak tezlerini tam metin erisime acabilirler.

« Internet sitemizi en iyi sekilde gérintuleyebilmek icin Google Chrome ya da Mozilla Firefox tarayicisini kullanmanizi éneririz.

ILETISIM

Adres Yuksekogretim Kurulu Yayin ve Dokimantasyon Daire Baskanhdi Ulusal Tez Merkezi / 06539 Bilkent - Ankara
Okuyucu Hizmetleri Telefon: 0 312 298 73 81/ Faks: 0 312 298 74 53

E-posta dokuman@yok.gov.tr



E-SOURCES/DATABASES
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A
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TOIZIN 5 —

Anasayfa Hakkinda Kriterler Dergi Listesi Toplantilar Rehber Yardim iletisim

Yayin Arama Dergi Arama Yazar Arama

Ifade, bulanik, yakinlik aramasi ve daha fazla geligmis arama érnekler TR Dizin web sitesi, deneyiminizj

gelistirmek icin cerezleri kullanir.
TR Dizin sitesini kullanarak Veri

Koruma Politikamizi kabul etmis

olursunuz.

Gizlilik ilkelerini oku

UAK Docentlik Basvurula
¢ $ Kabul Et
Universitelerarasi Kurul

Basvurularinda Yer Alan
taranan ulusal hakemli dergile

TR Dizin Tamtim Etkinligi DUzenlenecektir




SOURCES/DATABASES

BOREN

< > X @ O B httpsy//boren.tenmak.gov.tr/ir/ &
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TENMAK f ¥ B8 in srama m

BOREN

BOR ARASTIRMA ENSTITOSO

Anasayfa Kurumsal ~ Bor~ Calisma Alanlari ~ Projeler ~ Laboratuvarlar ~ iletisim

HABERLER

e o A A ST I
e KN GBARS e

BORON 2022 Sempozyumu 5-7 EKim 2022 tarihlerinde

i istanbul Teknik Universitesi Stleyman Demirel Kongre
DERGIS , _ ,
JOURNAL OF BORON Merkezinde Gerceklesti
21
BORON2022 Uluslararasi Bor Sempozyumu
o O F=e
BOR DERGISI

JOURNAL OF BORON'UN Dazenlyor
SO N SAYI S l YAY l N LAN D I! A VI. TENMAK BOREN Proje Ginleri Gerceklestirildi

TENMAK'In Katkilan ve YOK'iin Destegiyle Eti Maden
isletmeleri Genel Midariiga'nin Ev Sahipliginde ‘BOR
CALISTAY!I' Duzenlendi

Bor DergiSi Joumal Of BORON Yaylnland' Bor Dergisi Journal Of BORON Yayinlandi

oren.tenmak.gov.tr konumundan veri aktanhyor...




E-SOURCES/DATABASES

RESEARCHGATE

O B htipsy//www.researchgate.net
G nanomaterials nobel p... @ Arduino Kart ile Karanl... @ Differential Scanning ...

(,: Crystallography Open ... & Journal of Material Cy.; -
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4¥ En cok ziyaret edilenler = Lecture Notes - MEC2...

m @ Home Questions Jobs Search for research, people, and more

Suggested research based on your interests

@ Nanotechnology and ...
Q ( Q ) (=

Stats on your research

. - . s T ML 729R | 1N AR

YOU CAN CREATE AN ACCOUNTBUT
DO NOT ADD YOUR THESIS
WITHOUT THE PERMISSION OF
YOUR ADVISOR!IHI

s't;’i;';'s"s:;'e'lm""'" - Applications Scientist SEM-
Dualbeam (Semiconductor) ThormoFisher
Article October 2022 - Corrosion Science - 18 Reads Thermo Fisher Scientific @
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Google Akademik

Makaleler

Tim zamanlar
2022 yilindan beri
2021 yilindan beri
2018 yilindan beri
Ozel aralik...

Alakaya gore sirala

Tarihe gore sirala

Herhangi bir dil

Turkce sayfalarda ara

Tim tarler

Makaleleri incele

patentleri icer
alintilan

&4 Uyan olustur

O B https://scholar.google.com.tr/scholar?q=scholar&hl=tr&as_sdi=08&as_vis=1&oi=scholart

Yaklasik 9.000.000 sonu¢ bulundu (0,03 sn

wTmL] Google Scholar: the pros and the cons
P Jacsé - Online information review, 2005 - emerald.com

... Google Scholar goes beyond information discovery by leading qualifying users at ... On
the negative side, the most important problem is that the crawlers of Google Scholar have not ...

7% Kaydet 99 Alintiyap Alintilanma sayisi- 564 llgili makaleler 10 striimiin hepsi  Web of Science: 208 9%

ML) Google scholar
R Vine - Journal of the Medical Library Association, 2006 - ncbi.nim.nih.gov

... Because so much of the content of Google Scholar's index comes from licensed commercial
journal content, most users will discover that clicking on a link in Google Scholar's search ..

¥¢ Kaydet 99 Alintiyap Alintilanma sayisi: 142 llgili makaleler 5 siiriimiin hepsi

The american scholar

RW Emerson - Handbook of Research on Teacher Education, 2008 - api.taylorfrancis.com

Mr. President and Gentlemen, | greet you on the re-commencement of our literary year. Our
anniversary is one of hope, and, perhaps. not enough of labor. We do not meet for games of ...
¥¢ Kaydet 99 Alinti yap Alintilanma sayisi- 408 llgili makaleler 2 siirimiin hepsi 9

Google scholar revisited

P Jacso6 - Online information review, 2008 - emerald.com

The Google Books project has given a massive and valuable boost to the already rich and

diverse content of Google Scholar. The downside of the growth is that significant gaps remain ...

¥ Kaydet 99 Alintiyap Alintilanma sayisi- 286 llgili makaleler 10 siiriimiin hepsi Web of Science: 109

«itar) The American Scholar

RW Emerson - 2020 - books.google.com

| greet you on the re-commencement of our literary year. Our anniversary is one of hope, and.
perhaps, not enough of labor. We do not meet for games of strength or skill, for the ...

E-SOURCES/DATABASES

co? Crystallography Open ... & Journal o

[HTML] emerald.com
Full View

[HTML] nih_.gov
FullText@YilBeyazitUniLib

[PDF] academia.edu

[PDF] unibo.it
FullText@YilBeyazitUniLib

[PDF] public-library.uk
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K. Liddell, H. Mandal & D. P. Thompson

Materials Division, Department of Mechanical, Materials & Manulacturing Engineering, Universily of Newcastle,
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Results and Discussion
M.F.Oktem

MSE 411 GRADUATION PROJECT
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Results and Discussion

Discussion and Results section of a paper/research report is composed of two sections:

* Results of your main/important findings
 Comparison of your results with other studies

In that sense;

You can give specimen data, info on how you conduct the
analyses/testing/experimentation in the method section but the output (results) should
be given in the Results/Discussion section.



Results and Discussion

* This section gives you the limitations of your research
 What are the contributions of your study to the literature in the field?

* Gives keys to other researchers in the subject of the paper



Results and Discussion
How to Organize This Section?

Results and Discussion section follows Methods and Materials section
So it should give the outputs (results) of the Methods and Materials section

In research papers, this section is expected to give more information than Methods
and Materials section based on the obtained and processed data (not only raw data).
So expect more pages of this section than Methods and Materials section!



Results and Discussion

How to Organize This Section?

* Organize your research data based on how important those are in relation to your
research. This section should focus on showing major results that support or reject
your research hypothesis.

Reference: https://goldbio.com/articles/article/Guide-to-results-and-discussion-section



Results and Discussion

How to Organize This Section?

* You can prioritize your research data based on importance — focusing heavily on the
information that directly relates to your research questions using the subheadings.
The organization of the subheadings for the results section usually mirrors the
methods section. It should follow a logical and chronological order.



Results and Discussion

How to Organize This Section?

Subheadings

* Subheadings within your results section are primarily going to detail major findings
within each important experiment. And the first paragraph of your results section
should be dedicated to your main findings (findings that answer your overall research
qguestion and lead to your conclusion)



Results and Discussion

How to Organize This Section?

Subheadings
Each subheading may contain:
Text: to explain about the research data

Figures: to display the research data and to show trends or relationships, for examples
using graphs or pictures

Tables: to represent a large data and exact value



Results and Discussion

How to Organize the Discussion Section

In the discussion part, you should compare your results with the literature data. It is not
only comparing but strengthens your hand. Proves you are getting accurate data!



Results and Discussion

How to Organize the Discussion Section

Based on your findings, you defend the answers to your research questions and
create arguments to support your conclusions.

Below is a list of questions to guide you when organizing the structure of your
discussion section:



Results and Discussion

How to Organize the Discussion Section

What experiments did you conduct and what were the results?
What do the results mean?

What were the important results from your study?

How did the results answer your research questions?

Did your results support your hypothesis or reject your hypothesis?
What are the variables or factors that might affect your results?
What were the strengths and limitations of your study?

What other published works support your findings?

What other published works contradict your findings?

What possible factors might cause your findings different from other findings?
What is the significance of your research?

What are new research questions to explore based on your findings?



Results and Discussion

How to Organize the Discussion Section

Organizing the Discussion Section
The structure of the discussion section may be different from one paper to another, but
it commonly has a beginning, middle-, and end- to the section.

The beginning: The first sentence of the first paragraph should state the importance and
the new findings of your research. The first paragraph may also include answers to your
research questions mentioned in your introduction section.



Results and Discussion

How to Organize the Discussion Section

Organizing the Discussion Section

The middle: The middle should contain the interpretations of the results to defend your
answers, the strength of the study, the limitations of the study, and an update literature

review that validates your findings.
The end: The end concludes the study and the significance of your research



Creating an
Effective
Academic
Poster

Dr. Furkan Ozdemir

Tips for Designing Effective Presentations

A poster with the main title in 1'/:" sans serif

Get the andience s attentron
and Commmcae your mes
sage quickly and succinctly

Viewers reading this hine dem
onstrate the poster’'s success!




* The purpose of this lecture Is to provide you with the essential
principles for creating an academic poster presentation.

 The style, content, and structure of your presentation may differ
depending on your specific research and the constructive
recommendations provided by your advisors.

 We encourage you to foster a collaborative relationship with your
advisor as you develop your poster presentation.



What Is a Poster Presentation?

* You create a poster with information about your research
 Your advisor will help and guide you

« Hang poster up at a conference/exhibit hall/designated area
* Present the poster to people in attendance.




Posters are essential for scientific communication and
advancing a successful scientific career.

They provide a unique medium for presenting high-quality
science and should be approached distinctively from oral
presentations and published papers.

Posters serve as snapshots of your work, fostering
engagement and encouraging further exploration. Valuable
collaborations often start with a poster presentation.



—
. -

Poster Presentation g

Look up details to determine when and where to present
poster

Five minutes early is “on time”

« May take several minutes to find board and hang
poster

Dress business or business casual
* Wear name tag

 Lots of people crammed into tiny space = hot
* Bring water




Content Planning

Questions Poster Should Answer

1. What is my poster presentation about?

2. Why am | conducting this research? Why does it matter?
3. What materials and methods did | use?

4. What are my results?

5. What conclusions did | make?

6. What are my recommendations or future directions based on this
research?




Poster Sections

Logo? Title and Authors Logo?
Materials Results
Abstract? -
and methods (more figures?)
Conclusions
Introduction Figures
References

This is a “Landscape” Layout



Poster Sections

Logo? Title and Authors Logo? ANTIOXIDANT ACTIVITY OF ANTHOCYANINS

OF Svzyvegium cumini FRUI'T

Abstract? Figures

Results

Introduction .
(more figures?)

. Conclusions
Materials

and methods

References

This is a “portrait” layout



Poster Sections

 Posters typically flow left to right

—
—

4

e Or up to down

\ A .
¢ ¥ 3




Poster Sections

 Format and layout varies by discipline and conference
« Posters may be square-shaped, landscape, portrait

* You may need different sections?
* Literature review
« Current status of research
« Future plans
« Funding, etc.

« Check with your advisor to determine what is normal for your discipline and
adhere to conference requirements

* Check MSE 411 guidelines



Poster Sections

Please see the template for MSE 411 academic poster
presentation

You have two options

- Two columns
- Three columns




Poster Size

We will be using Al size for the MSE 411 literature poster presentations.

ol A7

A5 74 x 105 mm

148 x 210 mm A6

A3 148 x 105 mm
297 x 420 mm
A4
297 x 210 mm
Al
595 x 841 mm
A2
595 x 420 mm




Design principles

« Use good combinations (3 colors) and use color which is fitted to graphics.

» 121 » 157 » 157

« Make sure you have plenty of graphics to describe the findings in the
liteature. Text can also be written with bullet points when necesary.




Design principles

Software

Powerpoint
Adobe XD
CorelDraw
lllustrator

CorelDRAW

GRAPHICS SUITE




Graphs and Charts

» Always include a descriptive title
* Make sure each axis has a legible label
 Avoid including gridlines

 Use color and formatting to distingusih data



Graphs and Charts

Pay Attention!
* To use images with high resolution

* To number and label all tables and figures

* To link the figures to the text

* To use as many as images possible BUT do not overload
the poster with unnecessary figure.



* Left aligned text is easiest to read.

* Use bullet points whenever you can, not text.

* Use readible fonts.

Left Justified
L

If your text was left justified,
it would look like this. This
keeps text against the left
side but won't fill the text box
left to right.

VS

Fully Justified
L

____Introduction i

If your text was fully justified,
it would look like this. Text
would span from left to right to
completely fill the text box



Size, Al Poster

* Title: 60+
* Subtitle: 40+
* Text: 25+
* Subtext: 15+



Visual Hierarch

Show the important points

*To highlight the important words and
phrases: Underline and make bold

*Avoid using to many formats



Visual Hierarch

na ydu will read tnis Last

You will read
this first

And then you will read this

Then this one



Poor Design

0O°Benzylguanine Inhibits Tamoxifen Resistant Breast Cancer Cell Growth

MD ANDERSON
CANCER CENTER

ORIANDO

Cancer Research Institute of M.D Anderson Cancer Center Orlando *Texas Tech Unive

and Resensitizes Breast Cancer Cells to Anti-Estrogen Therapy
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Endocrine therapies using anti-estrogens are least toxic and very effective for breast cancers, however, tumor resistance to
tamoxifen remains a stumbling block for successful therapy, Based on our recent study on the involvement of the DNA repair
protein MGMT in pancreatic cancer (Clin Cancer Res. 15, 6087, 2009), here, we investigated whether MGMT overexpression
mediates tamoxifen resistance. we d whether of MGMT inhibitor [0*benzylguanine
(BG)] at a non-toxic dose alone o in combi vith the curtails human tamoxifen
resistant breast cancer cell growth. Further, we also determined whother BG senaitizes breast cancers to tamasien using
tamaoxifen resistant cells.

MGMT expression was found 1o be increased in breast cancer cells relative to normal breast epithelial cells. Also, MGMT
levels were significantly higher in tamoxifen resistant MCF-7 compared to the parent cells, Silencing of the ER-a rx;mmmn
using a specific sIRNA resulted in augmentation of MGMT mRN, d protein levels by 2 fold. We also observed a
correlation between MGMT and p33 levels in breast cancer cell lines; moreover, psg downregulation was accompas

nied by
increased MGMT expression. Other experiments showed that BG alone or BG in combination with tamoxifen or fulvestrant
decreased ER-u expression, whereas tamoxifen alone and fulvestrant alone increased and decreased the same respectively.

However, all these treatments increased the p21° mRNA and protein expression significantly. BG inhibited tamoxifen
q-ml.m nunucr .md it also resensitized resistant breast cancer cells to anti-
estrogen therapy (TAM/ICI). ‘These C release and the PARP cleavage, indics
of apoptosis, In breast cancer xenografts, BG alone or a wmhmm.m ‘of BG with tamaifen or fulvestrant ¢

tumor growth delay and immunohistochemistry revealed that BG i i , ER- g,
increased p2r staining. These findings suggest that MGMT inhibition may provide a novel and rnmm approach for
overcoming tamoxifen resistance.

Introdu

10

Recent advances in breast cancer research have identified key pathways involved in the repair of DNA damage induced by
chemotherapeutic agents. The ability of cancer cells to recognize DNA damage and initiate DNA repair is an important
? i i A number of DNA-damaging

yiotoxic interstrand DNA
«m\d.m The DNA repair enzyme O*-alkylguanine DNA alkyltransferase (AGT), encoded by the gene MGMT, repairs
alkylation at this site and is responsible for protecting both tumor and normal cells from alkylating agents. MGMT is
expretsed constitutlvey ki normal ol nd tissues, Tn breast tariors, MOMT gens expression é Sevated 4nd lévels ave up
to 4-fold higher than in the normal breast. Interestingly, it has been shown that tamosxifen sccelerates proteasomal
degradation of MGMT in human cancer cells. In 1991, Pegs, Moschel, nnd Dolan observed that 0* benzylguanine (BG)
inhibited AGT and d the cy y of both ents jents. In a series of
important ob , they fally ized the between BG and AGT and its therapeutic impact. They
showed that BG binds AGT, transferring the benzyl moiety to the active-site cysteine (29). The reaction is very rapid and
more potent than any other previously known AGT inhibitor. BG is not incorporated into DNA in living cells and reacts
directly with both cytoplasmic and nuclear AGT, Because BG is a psuedosubstrate for MGMT which results in the covalent
transfer of benzyl group to the active site cysteine, the MGMT protein is degraded after each reaction. This stoichiometric
hanism effectively depletes the AGT content in tumors and the associated repair of alkylation damige. BG is

comvessly undengeiag ciaicaltlal i vacloas cuncers t fncrouse the eficacy of alklatiog spmts

inverse correlation between the levels of MGMT and p53 tumor suppressor

proteins where wild-type p53 suppresses transcription of human MGMT expression. Unfortunately, ps3 function is often

therefore, restoration of wt-ps3 activity is essential for the success of some
v

treatments. mediated by of MGMT has yet to be To
e, the cross-talk between MGMT and ER-alpha (and the link to p33 expression) has not been explored in drug (ie..

moxifen) resistant breast tumars. The anti-estrogen tamoxifen is the most commonly used treatment for patients with
estrogen receptor positive breast cancer. Although many patients benefit from tamoxifen in the adjuvant and metastatic
settings, resistance 10 this endocrine Ihrnp«uln agent is an important clinical problem. The primary goal of present study
was to ! drug resistance and to design new themapeutic strategies for
circumventing lllu resistance, The l\-‘ulh show that MGMT expression is increased in TAM-resistant breast cancers and
inhibition of MGMT by BG significantly improves TAM-sensitiv

R

of MGMT Ex : We developed a tamoxifen resistant MCF-
cell llm' by using prolonged treatment of tamoxifen on the p.m-nlul ER-positive breast cancer cell line, MCF-7.
Tamoxifen-resistant MCF-7 cells proliferate at rates similar to the parental MCF-7. Prolonged treatment of tamoxifen
onto MCF-7 cells increased MGMT expression compared to parental MCF-7 cells by 2 fold (Fig.1).

ul

Down ERa MGMT jon in Tamoxifen Resistant
Breast Cancer Cells: It is not known whether ERu and MGMT transcriptionally
regulate each other in tamoxifen resistant breast cancer cells. We therefore investigated
whether down regulation of ERa has any effect on endogenous MGMT expression in
these cells. As expected, downregulation of ERa using specific siRNA significantly
reduced ERG protein levels in these cells, Western blot analysis was performed and the
results in the left panel (Fig. 2A) shows that silencing of ERa increases MGMT
expression in these cells, and interestingly, the results in the right panel (Fig.2B) show
increased MGMT mRNA levels were increased as assessed by qRT-PCR. These data
suggest that ERa-mediated signaling functions to repress MGMT gene expression in
breast cancer cells.

MCF-7 cells
TAMresist. MCF-7

Transcriptional Regulation Between MGMT and p53: Previously, it was reported
that ps3 negatively regulates MGMT in breast cancer cells. Therefore, we addressed
whether or not silencing the p53 enhances endogenous an’ transcription. Tamoxifen
resistant MCF-7 cells were transfected with either ps53 siRNA  (p53-KD) (Fig.2C) or
MGMT siRNA (MGMT-KD) (Fig.2D) d]ulm with Non-specific siRNA (NS), MGMT
e\‘prmnn was consistently increased in knock down cells, with different

showing a - fold (Fig. 2A) and as expected, knocking down
MGMT decreased MGMT transcription where as ps3 mRNA levels were unaffected in
MGMT knockdown cells (Fig.2D). These results confirm that p53 can regulate MGMT at
the transeriptional level.
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0%-Benzylguanine Plays a Dual Role in Tamoxifen Resistant MCF-7 Cells: Contrasting with the experiments above, next, we
studied whether or not knocking down MGMT has any effect on ERu transcription. As expected, knocking down MGMT decreased
MGMT zene transeripts. However, it was interesting to find that ERa gene transcription was also reduced after MGMT silencing,
(Fig.2E). These data demonstrate that BG has the ability to attenuate the not only the MGMT, but also the ERa transcription, indicating
a ,..mm.»duul rolefor MGMT blockers n these breast cancer clls
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O 3 P53 Down-S Targeted Protein Expressions: Encoursged by the results reported, we

d the effect of therapy on MGMT, p53, and ER0 protein expressions. As expected, BG decreased
MGMT expression, while combination therapy (4-OH-TAM or ICI combined with BG) significantly decreased both MGMT and ERa
expressions. BG alone or in combination with tamoxifen or IC1 decreased ER-a expression, whereas tamoxifen alone and ICI alone
increased and decreased the same respectively (Fiz.3A). p53 expression was slightly altered after ICI treatment. The reduction in ps3
expression by ICT alone was reversed when BG was combined (Fig.34), We investigated the effect of BG on proteins which are involved
in cell cycle regulation, apoptosis in tamoxifen resistant breast cancer cells. All these treatments significantly increased the p21os
protein expression (Fig3B). PUMA expression was also increased with these treatments. Hence, PUMA may have translocated to the
mitochondria, cytochrome C is released (Fig3B), and apoptosis was triggered in these celly in presence of combination therapy. PARP
cleavage is seen in BG treated cells in presence of staurosporin as an indicative of apoptosis (Fig.3C). Therefore, this data suggest that
BG promotes cell eycle arrest and can induce apoptosis by modulating ps3 function,

. .
06 Targets p— e il
in Tamoxifen Resistant Breast Cancer Cells: The effect

of combination therapy on endogenous MGMT mRNA levels |}

ws a50 stuid, Quantitative real-time PCR (qRT-PCR) resulted -

that anti-estrogens (TAM/ICI) increased the MGMT 't " —

expeession while the combination therapy decressed it  J '+
compared to control levels, ERG transcription was decreased £+
compared to controls with all these treatments (Fig4A). i
Surprisingly, p2i and PUMA mRNA was significantly

all

increased in the presence of combination treatments (Fig4B »
&C). These results suggests that p53 mediated target gene 7/ 'I, 7 / ‘/ /'/ 4
transcription was affected by the drug combinations in breast s ’
cancer cells (Fig. 3 & 4). ¢ ¥
Activity in Tamoxifen Resistant Breast Cancer Cells: ang -
In order to investigate the effect of BG on ps3 function, we . i
performed luciferase reporter assays. Tamoxifen resistant i o— ™
MCF-7 breast cancer cells were transfected with p21 lue  J* 8
promoter construct in presence or absence of BG (target gene 1 b
of psy). These results clearly demonstrate that BG ! -
ificantly enhanced p21 1 activity by 4-5 fold N .
in these cells (Fig.4D). 27 L2
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06 Inhibits Resistant Breast Cancer Cell Growth and Increase Resistant
Breast Cancer Cell Sensitivity to Anti-Estrogen Therapy (TAM/ICD): Detailed necropsy revealed that all
the mice had tumors in the breast. The data summarized in Table 1 show the daily BG alone or in combination
with twice weekly tamoxifen/ICT significantly decreased median tumor volume and weight as compared with that
seen in tamoxifen/ICI tre; and control mice. The combination of BG with tamoxifen or ICI produced the
greatest decrease in median tumor volume as compared with control mice (83.99 mm?®, 9.33 mm3 (TAM+BG),
respectively; p< 0.0001); (83.99 mm, 31.60 mm? (ICI+BG), respectively; p<0.0001). Tumor vmig]ﬂ was also
significantly reduced in mice treated with combination therapy as compared with control mice (81.23 mg, 22.30
mg (TAM+BG), respectively, p<0.0005); (81.23 mg, 51.57 mg (IC1+BG), respectively, p<0.0005). (Table.1). Body
weight was not changed among all treatment groups as compared with control mice. No visible liver metastases
were present (enumerated with the aid of a dissecting microscope) in all treatment groups.

Histology and THC Analysis: We next determined the in vivo effects of BG (alone or in combination) with
tamoxifen/ICL Tumors harvested from different treatment groups were processed for routine histological and IHC
analysis. Tumors from mice treated with BG alone or in combination with tamoxifen/ICI exhibited a significant
decrease in MGMT, ERa, ki-67 as compared with tumors treated with tamoxifen/ICT alone or conteol group. ps3

i In sharp contrast, the expression of p21 was
sigy her alone or in combination with tamoxifen/ICI.
‘The images were analyzed by ImageJ (NTH) and MGMT, ERo, ps3. p21 and ki-67 expressions were quantified by
the ImmunoRatio plugin. (Fig.5).
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Conclusions

1. In the present study, we observed that prolonged treatment with anti-estrogens causes drug resistance by
mduclng the DNA repair protein O DNA (
Decreasing the expression of MGMT by exposing breast cancer cells to BG

ensitized these cells to anti-

®

strogens and MGMT blockers not oaly overcame the
MGMT derived drug (tamoxifen and 1C1) resistance but also inc
decreasing estrogen receptor expression and restoration of the functional activity of p53 in Iamom’m~
resistant breast cancer cells.
4. Combination therapy inhibited tamoxifen resistant breast tumor growth in vivo,
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What Makes a Good Research Poster

The poster format provides more freedom in how to present an idea than a standard academic paper,
so feel free to be creative in your poster design. Don’t feel limited by the text of the paper that you're
basing the poster on or strict conventions of how all posters “should” look. You can use boxes,
different formatting techniques, fonts, and images to create a visually pleasing poster. Generally, you
want to follow these basic design guidelines:

sImportant information should be readable from about 10 feet away

Tips for Designing Effective Presentations
*Text is clear and to the point A e e e

*Use of bullets, numbering, and headlines make it easy to read

Effective use of graphics, color and fonts

«Consistent and clean layout

 ~ o P Seonpingrnsnems; 'S SRS coo Viewers reading this line dem
e | sele s onstrate the poster’s success!
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Text analysis can predict social conflict in teams.
Susie Q. Jenkins, Preston Meyers, Amanda Beckett
Michigan State University, 316 Physics Rd., East Lansing, M1 48824

Our rescarch group Is primarily interested in understand-
ing team dynamics in bolated and confined extreme (ICE)
caviroaments. In this rescarch stream, we have collected
data from seven US.-based teams deployed to the ice in
Antarctica. These teams live on the ice for up to two months
performing scientific rescarch and working as a team to
survive in the harsh conditions. The conditions faced by
these teams serve as a proxy for those that would be
capericnced by a space crew on missions to Mars due to the
nature of being ivolated in extreme environments with
important scientific, team-related tasks to accomplish,

These daily diaries consisted of both open- and clesed-cnded
questions regarding team cohesion, conflict, and performance,

2 months on the ice, we have been able to collect 1472 diary entries.
Two main sets of analyses have been applicd to this data thus far.
First, we have used Linguistic Inquiry and Word Count (LIWC)
software to code open-ended diary responses for frequency of word
use in over 80 I¥nguage categories. We then explored how the LIWC
data related to the self-report diary measures of team functioning.

Introduction Results
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missions to Mars due to the nature of being wolated in
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among others. With teams comsisting of 4-8 members spending up to

Methods

a8 CLed MOM medel Piedatag Bater acBom Predicting Dev 2
Oay 2 Task Conmict Incining Pertoemance from Dy 1
Commmon Mesiices and Nega 4

Based on our analysis of the LIWC categories and thelr
ability to predict our sell-report measures, we believe this
form of analysis shows promise in monitoring the functioning
of ICE teams. We found that many LIWC categories predict
how participants respoad to standard close-ended measures
of team functioning, some of which have been highlighted
here. In addition, some LIWC categories provide incremental
prediction across days for important team varfables. Such as
negative emotions predicting second-day task conflict above
that provided by our other measures. And negative emotion

Discussion

We are continuing to collect data from these Antarctic teams
every winter to expand our database. We are also working to
cxpand these exploratory results to other rescarch analogs in a
more confirmatory manner. It is our hope that these efforts
will lead us toward the devdopment of more sophisticated
methods of team monitoring in ICE environments, and a more
complete understanding of ICE-team functioning.
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Eye tracking results

Courtesy of Mike Morrison




Design principles

'@ Mood affects attention at work.

Negative affect is distracting, A~ ~ Positive affect promotes focus,
which lowers job performance. is/" which improves job performance.
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Design principles
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Final Control

» Fast-Check: Control your argument, statistics, figure and
references

* Proofread: Check spelling mistakes, repeated words and
grammatical errors.

» Check references.
* Print test: Print out your A4 poster and control it.

» Save: Save the file as pdf and control it before printing the
Al size poster



References

This lecture notes inspired by personal experience and following sources;
» Creating academic poster by Tulpesh Patel

» Mastering Scientific Poster Design by Mike Morrison

« Research poster creation and presentation by John Starbuck
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How to prepare a presentation



Some suggestions to prepare a presentation *

Keep it simple: Concentrate on your core message
*\When planning your presentation, you should always keep in mind the question:

What Is the key message (or a few key points) for my audience to take away?

You have so much knowledge you want to share, educate and persuade.

» Instead of squeezing every ounce of your knowledge into the limited time allocated to
your speech, you will be most effective by concentrating on just one (or a few) core idea
that your audience can resonate with.

» The important thing is to keep your core message focused and brief. Then, your audience
can walk away with a clear message after the presentation.

« Simplicity not only helps your audience to understand your points better, this
data presentation method lowers the risk of making a mistake, forgetting — and saves you and
your audience quite a lot of time!
» There are different definitions of simplicity; sometimes just a few words are enough, while
In other cases several bullet points on the slide may be sufficient. Choose what suits your

topic best.

* https://ezcast-pro.com/stories/effective-presentation-technigues/

https://slidepeak.com/blog/presenting-techniques
https://www.skillsyouneed.com/present/presentation-tips.html



https://ezcast-pro.com/stories/effective-presentation-techniques/
https://slidepeak.com/blog/presenting-techniques
http://www.skillsyouneed.com/present/presentation-tips.html

Gently introduce people to your accents

» With all the ethnic diversity in the world, we can all learn from our
differences

» Despite speaking a common language, our diverse backgrounds would lead
to little nuances in the way we enunciate words and the way we speak
phrases.

» Intentionally speaking slowly, in the beginning, is not only good practice
but a good technique to allow your audience to get used to your accents.

» You need your listeners to understand your words before they can
understand your ideas.

» It’s best to practice explaining your ideas to friends from different
backgrounds to get a feel of how effective your presentation is to the public.



« Good start to spark curiosity in your audience
» This method of presentation is all about attention-grabbing because it’s difficult
to concentrate on listening to a new idea, even more so if the idea is boring.
» Starting your presentation with a powerful statement, unusual fact or an
Interesting question will make the audience engage in your presentation instantly.
> It Is your job, as a speaker, to spark curiosity in your audience to make sure both
you and your audience enjoy the presentation.

* Focus on your audience’s needs

» Your presentation needs to be built around what your audience Is going to get out
of the presentation.

» As you prepare the presentation, you always need to bear in mind what the
audience needs and wants to know, not what you can tell them.

» While you’re giving the presentation, you also need to remain focused on your
audience’s response, and react to that.

» You need to make it easy for your audience to understand and respond.



* Present data visually

» Visuals are a must for any presentation and are able not only to support your speech
but also to tell and contribute to the stuff you’re telling about.

» The pictures, graphs, infographics, and even short videos are what truly make the
presentation, and help you to connect with your audience because NOT all people
perceive numbers and data in the same way.

» A carefully selected visual connects both with your speech and the slide content,
making your presentation methods work in complete harmony.

» Visuals can serve as a great way to help you recall your speech in case you suddenly
forgot some of it during the presentation.

« Know your audience

» Make sure that the data presentation methods you are using make your data relevant
to your audience.

» You can just tell the audience what it wants and expects to hear.

» Such an approach would result in the satisfied and interested audience enjoying your
presentation.



Practice your presentation over and over again

« Don’t rush to tell your presentation just once you’ve made it. Instead, try to
first rehearse your presentation in front of a mirror, or find a friend to listen to
you speak and provide constructive feedback.

 This presentation technique allows you to spot the mistakes and downfalls in
your speech.

* It can also make you more confident, as with each time you rehearse you’ll
memorize your stuff better and better.

» 1t Is important to not make unnecessary pauses and avoid the “ummm”,
“oh” and other similar stuff that slows down your presentation and may put
off the audience

« When you are presenting, it’s important not only WHAT you say, but also HOW
do you say it.

» Creating a proper voice for presentations is actually one of the things you
need rehearsal for.



Tell stories

» Human beings are programmed to respond to stories. Telling a story is a
powerful presentation technique for keeping the audience interested.

» In general, people get bored from being fed just straight-up facts and
numbers for a long time. However, an interesting story, connected to the
subject of your presentation gives that personal touch to it, engaging the

audience into what you are talking about.
» A good story in the context of the presentation will actually resonatewith

the audience, causing more approval to you as an expert. Think about
what story you are trying to tell your audience, and create your

presentation to tell it.



Back up plan

 Even though you may plan everything in advance, something can always go
wrong.

* The strange ability of the hardware to malfunction right in the middle of your
presentation is probably one of the most known presentation-related memes.

* S0, plan at least some of the bad scenarios.
» have a printed set of slides with you during your presentation.
» check everything right before you’ll start presenting.

« Agood idea also is to have your script written out so that in case you have
completely forgotten some of its parts, you can easily and quickly look into it
and goon with the presentation.



Relax, Breathe and Enjoy

 Actually, the most common reason for the mistakes are the nerves and fear a lot
of people feel while presenting.

» one option Is to start by concentrating on your breathing. Slow it down, and
make sure that you’re breathing fully. Make sure that you continue to pause
for breath occasionally during your presentation too.

« It’s absolutely normal to be a little worried about the presentation, but you have
to instill confidence in your knowledge and expertise with the subject among the
audience, and it’s hard to do if you feel fear.

« Try to reason with yourself

» you have rehearsed, prepared great visuals, learned about the audience and
even have a plan B in case the situation gets worse.

* There’s nothing to worry about
» you have all the right presentation techniques!



Other important points to consider:
1.1t has been estimated that more than three quarters of communication is non-verbal. As wellas
your tone of voice, your body language is crucial to getting your message across.

* Body language to avoid includes crossed arms, hands held behind your back or inyour
pockets, and pacing the stage.

= Make your gestures open and confident, and move naturally around the stage, and among the
audience too, if possible.

1.1f you have full sentences and too many, you will probably start reading and you will lose the
interest of your audience. A full sentence is NOT required at all. You can only mention keywords or
make short sentences.

2. Remember the 10-20-30 Rule for slideshows
« Contain no more than 10 slides (depends on the allocated time for you)
« Last no more than 20 minutes (in most of the conferences, your total time is about 15-20 mins)

*Use a font size of no less than 30 point (important as it stops you trying to put too much
information on any one slide).

» Legible font size to be clearly seen from the back of conference room is essential.
4. A formal (or semi-formal) attire isrequired.
5. Make sure that color contrast in your presentation does not blind your data.



TITLE PAGE
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Make sure that
title represents
your overall
work.

Do not use
abbreviations in
your title.
Affiliations are
written
separately for
each researcher.
Company or
university logo
can be used.



OUTLINE

* INTRODUCTION AND BACKGROUND

» Low Temperature Co-Fired Ceramics (LTCC)
» Al,O; and Mullite

Outline gives the first
impression of your talk
to the audience.

AIM Therefore, try to select

EXPRIMENTAL PROCEDURE important keywords for

each subtitle.
RESULTS AND DISCUSION
* Al,0,/Glass (/hBN) and Mullite/Glass (/hBN) composites

> Powder Characterization

» Phase Formation and Densification
» Mechanical Properties

> Dielectric Properties

» Thermal Properties

* LTCC prototype
* CONCLUSIONS




Introduction and Background

Essential properties for a dielectric resonator

>
>
>

Other important properties;

>
>
>

http://www.tect-electronics.com/uploads/files/IMC/Ceramics%20Resonators.pdf

Typical properties of
microwave dielectric ceramics

Various dielectric constant (g )

Q'f Tf
Various quality factor (Q) fr (GHz)  (ppmPC)
Near zero temperature coefficient Ba:TisOx 40 36,000 +2
of the resonant frequency (t;) (Zr,Sm)TiOx 3437 36,000 =20
(Se,Ca){(Li,Nb) Ti} O3 36-46 38,000  +30-70
BaTisOe 38 34,000 +15
(Ca,Sr)(Ba,Zr)0: 29-32 27,500 +50

reduction of antenna components size,
signal selectivity,

cost, mass, efficiency,
robustness and ease of use
T; of dielectric resonators can be designed to a
desired value to meet the circuit designer's
requirements.

stability, durability,

R. Freer, F. Azough, Microstructural engineering of microwave dielectric ceramics,

Journal of the European Society 28(2008), 1433-1441. Commercial dielectric resonators

You briefly mention
about your studies
by presenting
literature
information (such
as critical system
parameters,
ceramic property
data, company
products, etc.).
Introduction and
background can be
separated and can
be more than one
slides.


http://www.tect-electronics.com/uploads/files/IMC/Ceramics%20Resonators.pdf

Alm

U To prepare dielectric ceramic compositions for three wavelength ranges for
possible microwave resonator applications:

« g250 : [(1-x)CaTiO;- (x)Ca(Zn,;3Nb,;;) O;] (X, mole fraction= 0.32)
Bag_3x(Nd, Bl )g.2, Ti13054 X=2/3 y=0.07

. E= 25-50: Ba2Ti9020

. E, <25: Mng203

U To investigate densification, phase formation
U To measure dielectric properties
U To fabricate ceramics at desired dimensions

* Optimize the properties of the base Al,0; /glass composition for the LTCCs

» Replacing Al20s with mullite to decrease dielectric constant and increase thermal shock
resistance

» Adding hBN nano fillers to particularly improve thermal properties

» Characterization of all composites for:

» Densification (bulk density, open porosity, water absorption)

» Phase formation (second phases, reaction between phases)

» Dielectric properties (dielectric constant and loss)

» Mechanical properties (hardness, fracture toughness, Young’s modulus and flexural strength)
» Thermal properties (thermal conductivity and thermal expansion coefficient)

» Prototype LTCC fabrication

» Tape casting and co-firing with silver electrode

» Phase analysis (reaction between phases)

AIM of your talk is
important to make the
audience wonder about
your study.

Make sure that your
results and discussion
sections will be built on
your aims.



Experimental procedures

Aqueous Zr solution precursor,

using ZrOCl,.8H,0

«02,1and2 M
(pH <1)

|

Hydrothermal reaction

Characterization

* Fill volume: 50 % of 100 mL Teflon vessel

* Temperature: 100 to 200°C

*Time: 1 min to 24 h

* Heating rate: 1, 3, 5, 10°C/min

* Rotation speed: 0, 150, 311 rpm

* Milling media: S mm Yttria-stabilized ZrQO, balls

* Laser particle size analyzer: mean size and distribution

* XRD: phase and crystallite size

* DTA: Crystallinity
* ICP: ZrO, fraction
* TEM: Crystallite size and morphology

It is easy to follow experimental studies by preparing a

flowchart and briefly explaining the parameters.
Of course, various flowchart styles are possible.

Starting Powders

At600°C,1h L

v
Mixing in Ball Mill | ror2ah
; v
| Dryingin Magnetic Stirrer ]— 250 rpm, 150 °C
¢ N
Drying in Oven —> 40°C
* N
Calcination —> XRD
‘ ¥
| Grinding T Ball Mill | 20 F;‘;‘(}"f';‘:’z .
Drying in Magnetic Stirrer | 250 rpm, 100°C
k T ‘
I Drying in Oven —> 40°C
v
| Sieving ] s0pm
¥ XRD,
Dry Pressing }—4 100 MPa Densification,
Dielectric

I‘

Binder Burn-Out >

Sintering

] / measurement




Results and Discussion

Characterization of as-received ZrO, powders

As-receiv wder: 3 mole% Y,0;stabilized ZrO,
Average particle size 50-75 nm
S.A. 37.9 m3/g

10
Mean particle size is 10 um

Vol %
RN

0 ] ] ] ] 1
0 10 20 30 40

Particle size, um

As-received nano ZrO, powders are highly agglomerated

Main idea of this slide

Initial parameters to be
discussed or correlated with
other parameters

Preliminary experimental results
to support main outcome. SEM
and particle size distribution
prove that nano particles are
agglomerated.

Main outcome



Mean particle size, um

Results and Discussion

Characterization of ZrO, suspensions without PEI

Deagglomeration = by ultrasonication (120 W) for 2, 10, and 30 mins.

0.300

0.25

0.200 A

0.150 -

0.100 -

0.050 -

0.000

As-prepared size 25 -

~ 225-250 nm
20 - ‘ — 10 min US + 5000 rpm
o 15 -
g 10 A 1 —p 10 min US
[12 min US f
A 10 min US Size ~ 110 nm
J 30min US S K
] ] ] [ 1 O ] ] ] ] ]
0 1000 2000 3000 4000 5000 0 0.5 1 15 2 2.5

Centrifuge speed, rpm (for 1 sec) Particle size, um

Ultrasonication and centrifuging resulted in well-dispersed powders

as a result of removal of hard aggregates.

Main problem or topic

What methods are applied
to solve agglomeration
problem?

Combination of the
graphs to summarize and
compare the results

Main outcome



Results and Discussion

PEI adsorption increases with initial PEI content and suspension pH

HO' I CH.CH.NHT
[-CH;CH ;NH-] — [-CH,-CH,-NH 2 ]n " Hzo
25 | / T T T T T T T T v T
> / 124 |
2 Q&Q\\/
o 20 {b&b/ . .
£ o Enrich your results with
© . c
L 154 5.4 | literature data and basic
L . L[]
2 equations, if necessary.
O 10 .
& 1 Do not forget to cite the
C i
= ] references you use.
= 7.0
< 7
; . R | | | ]
0.0 0.5 - -1.0 15 2.0 25 3.0 0.0 ) I[]TE ) U;l . ID.IIS ) l].IS ) IT[J
Initial PEI amount, wt% Dissociatiofi of PEI. o

J. of Coll. and Inter. Sci. 216, 436-439 (1999)

PEI adsorption was calculated from TG plots




Results and Discussion

FTIR proves PEI adsorption on nano ZrO, surfaces

f (initial PEI content)

% Transmittance

1 |
'—_**\\\1/7/— 0.5 wt% PEI
1 |
\\ 1 wt% PEI
|
|

ZrO,

2 wt% PEI

3 wt% PEI
PEI soln.

at pH 7

2000

1800 1600
Wavenumber, cm-1

1400

1635 cm-1: H,O

f (suspension pH)

1 wt% PEI

2000

Zr0O,
pH 4.4

pH 7
pH 8.6

pH 10.8
PEI soln

at pH 7

1800 1600 1400

Wavenumber, cm-!

1555 cm-1: Adsorption of PEI on ZrO,
1514 cm-1: -NH,*- deformation vibration
1468 cm-1: -CH, deformation vibration

It may be difficult to
follow the graphs and
takes time to explain all
of them; therefore, list
some important data
points to take attention
while presenting.



Results and Discussion

70 -
> 607 3 Wt% PEI Bigger particle size and higher mE——

50 - : is wise to express or
£ settling rate at the IEP ) XD
< 40 - combine various results
g - in a single slide
S 20 - g .
o
g 10 -
N — Here, zeta potential,

-104 5 6 7 8 particle size distribution

:28 : K/\ and sedimentation

\ T - pHILS behavior are all

%0 Vg evaluated and correlated
S 80 = "“ _pH10.3 based on the suspension
= S 0 7 oH
- (= .
S 60 <%
. £
.% 40 .E 15 A
S I
£ 20 S
- . —
O <

0 O o
0.01 0.1 1 10 0 4 8 12 16 20 24
Particle size, um Time, hour




Results and Discussion

Base Al,0,/Glass compositions: Properties

Dielectric Properties

Thermal Properties

Thermal

Mechanical Properties

T ; ; ; ; . CTE Fracture Young's Flexural
N Sintering | Dielectric Dlellectnc Conductivity (ppm/°C) Hardness Toiightiess | modulis | Sererzh
Composition | Temperature Densnt3y constant 0ss (W/m;K) (25-600°C) (HV) (MPa.m™?) (GPa) (MPa)
(4] (°C) (g/cm’) at2'c) |
Al;03 1540 3.93 10.19 0.002 36 [1] 8.8 2] 1870 4 390 [2] 411
A20 1350 3.5 8.76 0.0022 - 1.72 1040 4.5 231 379
A40 1200 2.94 7.86 0.0033 1.25 7.06 727 2.6 121 154

Glass

750

2.43

6.37

0.002

0.55 [3]

0.85 [3]

591

72-89 [1]

55-138 [1]

[1] W. D. Kingery, Introduction to
Ceramics, J. Electrochem. Soc., vol. 124,
no. 3, p. 152C, 1977.

[2] ). F. Shackelford and R. H. Doremus,
Ceramic and glass materiais: Structure,
properties and processing. 2008.

Suitable for the LTCCs but LOW thermal conductivity

m Thermal conductivity, W/m.K

- hBN 59 W/m..K parallel and 33 W/m.K _ Stable up to 1000°C in air %?gggzjggg;:f:ggggg -
SOLUTION: Addition of perpendicular to basal plane at 25°C Py S P —
. . ° . . composifes for functional ond structural
fillers with high thermal BeO  293(25°C) Toxicity problem 2015459y 1255012557
conductivity AIN  320(25°c)  Decompositiontemperatur e > 700°C and UL L1

need non-aqueous powder processing procedures

Sometimes, a full set of data must be presented at the same time. If you need to mention some
part of the data, highlight that section and take the audience’s attention over there.



Results and Discussion

Microstructure evolution

Relative density, %
888 L8

[00]
=~

N
13 I
»
~

Stable suspensions yield dense ceramics

It is wise to express or
combine various results
in a single slide.

Here, pH dependence of
the colloidal stability (or,
isoelectric point-IEP) on
densification is explained
by combining the
respective SEM pictures.
In other words, green
ceramics prepared from
colloidally stable slurries
were densified fully and
microstructures were
pore-free.



Results and Discussion
When PEI is applied, surface coverage of polystyrene particles
with ZrO, nanoparticles consistently decreases —~-WHY?

As-received polystyrene spheres Coating at 0 wt% PEI

k 3 Ny 2
R

Coating at 1 wt% PEI

=
* 3 > . e 3
. 5 8
. 1 "
“ 4 %
% " s ;
J N

You can motivate the
audience more by
asking some questions.



Results and Discussion

Positively charged excess PEI easily adsorbs on the surface of negatively charged
PS particles by electrostatic attraction, which hinders an effective coverage of PS

particles with ZrO, nanoparticles.

“«+
o @ - ~+
R
o o O O * *\&q \..> Excess
. € X -4+ PEI
°© 09, O O O L I A
e o 0 ° e \ % { g
o i e O O R Ry K
ZrO, Polystyrene PEI-added ZrO,
Suspension (I) Suspension (II) Suspension (III)
0 wt% PEI 1 wt% PEI 3 wt% PEI
(I and II) (IT and III)

(II and III)

wrt dry weight of polystyrene spheres
0.25 wt% excess at 1 wt% PEI
0.61 wt% excess at 3 wt% PEI

at 1 wt% PEI = partial coating
at 3 wt% PEI= almost no coating

It is sometimes
easier to explain the
main outcome of
your results by
drawing schematic
pictures (or course,
based on your
analytical analysis)



Conclusions

* Nano ZrO, powders were successfully dispersed in water, using
PEI.

Ultrasonication and centrifuging resulted in well-dispersed
powders as a result of removal of aggregates.

* Isoelectric point (IEP) increased from pH 7 at 0 wt% PEI to pH
10.3 at 3 wt% PEL.

e Particle size increased and sedimentation rate became faster on

reaching pH,, due to coagulation in thesuspensions.

*PEI adsorption increases with initial PEI content and suspension
pH.

« Samples with densities > 98% were fabricated from colloidally
stable suspensions.

Main problems and their
solutions are summarized
in this section. This section
must be correlated with
the aim of the study.

In fact, main outcome of
each slide is listed here.



Any questions?

Thank you for your kind
attention

Last slide of your talk.




Establishing a research
question and hypothesis



-When giving a seminar on "Establishing a
Research Question and Hypothesis," it's
essential to cover the fundamental
principles of crafting strong research
guestions and hypotheses, while also
providing practical examples.

- Here’s a general framework and key points
you can address in your seminar:



1.
Understandin
g the Role of a

Research
Question:

- A research question defines the focus of your study.

It's the foundation on which your research is built and
should guide your entire investigation. A well-defined
research question:

- Directs your study: It clarifies what you are trying to

Investigate.

- Sets boundaries: It helps in narrowing the scope to a

specific topic, making the research more manageable.

- Drives the methodology: It shapes the research

design, methods, and analysis.

- Aligns with gaps in knowledge: A good guestion

identifies what is not yet understood or fully explored in
the literature.



Key
Characteristic
s of a Strong

Research
Question:

- Clear and Focused: It should be specific

enough to be answerable.

-Researchable: It must be answerable

using empirical evidence, data, or analysis.

-Complex: It shouldn’t be answerable by a

simple "yes" or "no"; it should require
exploration.

- Relevant: It should address a real problem

or gap in the field.



Examples of
Research

Questions:

-Poor: What causes global warming? (Too

broad)

-Strong: How does the Increased

concentration of greenhouse gases in the
atmosphere contribute to the melting of
polar ice caps between 2000 and 20207
(Specific, measurable, and focused)



2. Steps to
Formulating a

Research
Question:

- ldentify a Broad Topic: Start with a general area of

Interest (e.g., environmental sustainability, healthcare
outcomes).

- Narrow the Focus: Focus on a specific aspect of the

topic that interests you and is feasible to research (e.g.,
the role of public policy in reducing carbon emissions).

- Review the Literature: Examine what is already known

and identify the gaps. This helps refine your question to
ensure it's original and relevant.

- Define the Problem: Identify a real-world problem or

knowledge gap that your research can address.

- Make It Specific: Ensure that the research question is

detailed enough to guide your investigation clearly.



3. Types of
Research

Questions:

- Descriptive: What is happening? (e.g., What

are the patterns of Iinternet use among
adolescents?)

-Comparative: How does one factor compare

to another? (e.g., How does hybrid learning
compare to traditional learning in improving
academic performance?)

- Causal: What causes something to happen?

(e.g., What Is the effect of daily exercise on
mental health?)



Ineffective question

- Can engineering products help local authorities prepare
against natural disasters? may be an ineffective question.
This can be an excellent topic, but the guestion is too
simple. Researchers can answer this question with
a yes or no response. It's an obvious answer that doesn't
require much research to conclude.

Examples Effective question

- How can engineering products help local authorities
prepare against EF5 tornados? is possibly a more effective
version of the above question. It outlines a specific natural
disaster, narrowing the study field and producing refined
results. It can also be effective because the answer is
more complex and in-depth than yes or no, providing more
benefits to society.




"How does the use of austenitic steel in rall
manufacturing affect the durability, wear resistance,
and long-term maintenance costs compared to
Examples traditional rail materials?«

"|s austenitic steel good for making rails?"




Examples

"What are the key advancements in stealth
technology that enhance radar evasion capabillities,
and how do these advancements Iimpact the
strategic effectiveness and cost-efficiency of modern
defense systems?

"Is stealth technology useful iIn the defense
Industry?"






4
Transitioning
froma

Research
Questionto a
Hypothesis

Once the research question IS
established, the next step is to form a
hypothesis. The hypothesis Is a tentative
explanation or prediction that you can
test through research. It is closely tied to
the research question but takes the form
of a statement that can be supported or
refuted.



5.
Understanding

Hypotheses

- A hypothesis:
- Predicts a relationship: It suggests an

expected outcome based on prior
knowledge or theory.

- |s testable: A good hypothesis can be

measured and tested empirically through

experiments, surveys, or other research
methods.

- |Is specific: It should clearly define the

variables and the predicted relationship
between them



Example

Transition

- Research question: How do surface

treatments affect the fatigue resistance of
titanium alloy scaffolds?

- Hypothesis: Titanium alloy scaffolds with

anodized surface treatments will exhibit
greater fatigue resistance compared to
untreated scaffolds due to improved surface
roughness and pore distribution.



6. Types of

Hypotheses

- Null Hypothesis (Hp): States that there is no

significant effect or relationship between the variables.

It Is tested with the intention of being rejected or
disproven.

Example: There Is no difference In the fatigue

resistance of treated and untreated titanium scaffolds.

- Alternative Hypothesis (H;): States that there is a

significant effect or relationship between the variables.

This Is what you hope to support through your
research.

Example: Titanium scaffolds with surface treatments

exhibit higher fatigue resistance than untreated

scaffolds.



8. Testing the

Hypothesis

- The research design and methodology will flow from

the hypothesis. Testing the hypothesis involves:

- Choosing appropriate methods: For example,

experiments, observations, or simulations that directly
address the variables in the hypothesis.

- Collecting data: The data should either support or

reject the hypothesis.

- Analyzing results: You will compare the findings

against the expected outcome outlined in the
hypothesis to draw conclusions.



9. Common
Pitfalls to

Avoid

- Too broad or vague questions: Narrow them down

for focus and clarity.

- Hypotheses that cannot be tested: Ensure the

hypothesis is measurable and can be tested with
available resources.

- lgnoring the importance of the null hypothesis:

Always consider the null hypothesis and be prepared
to accept it if the data supports it.



10. Examples
of Strong
Research

Questions and
Hypotheses

- Example 1:

- Research Question: How does temperature variation affect

the growth rate of metal oxide films on titanium alloys?

- Hypothesis: Increasing the temperature will accelerate the

growth rate of metal oxide films on titanium alloys due to
enhanced atomic diffusion rates.

- Example 2:

- Research Question: What is the impact of microstructure on

the corrosion resistance of steel alloys?



Hypothesis

- Steel alloys with a finer microstructure will

exhibit  higher  corrosion  resistance
compared to those with a coarser
microstructure.

- By covering these points in your seminar,

you will equip your audience with a
thorough understanding of how to establish
a research question and hypothesis, and
how these elements drive the entire
research process.



What are the key
advancements In
stealth technology that
enhance radar evasion
capabilities, and how
do these

advancements impact
the strategic
effectiveness and cost-
efficiency of modern
defense systems?

Research Hypothesis:

Advancements in stealth technology, particularly in
radar-absorbing materials (RAM), reduced radar cross-
sections (RCS), and active cancellation techniques, have
significantly enhanced radar evasion capabilities. These
advancements improve the strategic effectiveness of
defense systems by reducing detection rates, thus
increasing the survivability of military assets. Moreover,
the long-term cost-efficiency of modern defense
systems is positively impacted by reduced maintenance
needs and the extended operational lifespans of stealth
platforms, despite high initial development costs.
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RESEARCH : What is it?

» "Research is a process of steps used to collect and
analyze information to increase our understanding of
a topic or issue"”. It consists of three steps: Pose a
guestion, collect data to answer the question, and
present an answer to the question”.

Creswell, J. W. (2008). Educational Research: Planning, conducting, and
evaluating quantitative and qualitative research (3rd ed.). Upper Saddle River:

Pearson.



Steps to Develop a Research

» |dentification of Research Problem. (1)
= What is a problem?
= What we do with problems?

= A research problem is an issue or concern that
investigators present and justify in a research project
to find a solution for it.



Steps to Develop a Research

» Literature Review. (2)

= A careful examination of a body of literature pointing
toward the answer to your research question.

= Finding too much? If you find so many citations that there
is no end in sight to the number of references you could
use, its time to re-evaluate your question. It's too broad.

= Finding too little? On the other hand, if you can't find
much of anything, ask yourself if you're looking in the right
area. Your topic is too narrow.






Steps to Develop a Research

= Determine specific research questions or hypotheses. (4)

= “Aresearch question is essentially a hypothesis asked in
the form of a question”.

= “An hypothesis is a statement or explanation that is
suggested by knowledge or observation but has not, yet,
been proved or disproved.” (Macleod Clark J and Hockey L
1981)

= A problem cannot be scientifically solved unless it is
reduced to hypothesis form.



Steps to Develop a Research

= Data collection. (5)

= The process of gathering and measuring information
on variables of interest, in an established systematic
fashion that enables one to answer stated research
questions, test hypotheses, and evaluate outcomes.



Steps to Develop a Research

* Consequences from improperly collected data include:
* |nability to answer research questions accurately

= |nability to repeat and validate the study

= Distorted findings resulting in wasted resources

= Misleading other researchers to pursue fruitless avenues of investigation

= Compromising decisions for public policy

= Causing harm to human participants and animal subjects



Steps to Develop a Research

= Approaches that can preserve data integrity and
ensure the scientific validity of study results are:

= Quality assurance - activities that take
place before data collection begins

= Quality control - activities that take
place during and after data collection

Each approach is implemented at different points in the research timeline
(Whitney, Lind, Wahl, 1998)






Analysis of NUMERICAL (QUANTITATIVE) DATA

= Represented in mathematical terms and include:

= Mean: represents a numerical average for a set of
responses.

= Standard deviation: represents the distribution of the
responses around the mean. It indicates the degree of
consistency among the responses.

= Frequency distribution: indicates the frequency of
each response.



Analysis of NARRATIVE (QUALITATIVE) DATA

* Conducted by organizing the data into common themes or
categories.

= Strategies to analyze qualitative data:

= Focus groups and Interviews: read and organize the data from
each question separately. Group the comments by themes,
topics, or categories.

* Documents: Code content and characteristics of documents
into various categories

= QObservations: Code patterns from the focus of the observation



i

Effective Data Analysis

= Effective data analysis involves:
= keeping your eye on the main game
" managing your data

= engaging in the actual process of quantitative and / or
gualitative analysis

= presenting your data

= drawing meaningful and logical conclusions



n/'
‘ 7

Steps to Develop a Research

* Reporting and evaluating research. (7)
= QOrganization

= Presentation



How to present a research PAPER as
PRESENTATION

* https://www.youtube.com/watch?v=9qGFh-XcuNk



https://www.youtube.com/watch?v=9qGFh-XcuNk
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OVERVIEW

O Generality of laboratory notebook

O Selection of laboratory notebook

d Notebook labelling

d What should be recorded in the laboratory notebook
[ Who owns the laboratory notebook

O Laboratory notebook ethics

d Summary
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WHAT IS A LAB NOTEBOOK

Q Written record of procedures, reagents, data, calculations,
thoughts, explanations, and results of experiments

O Legal document used to defend intellectual property and
accusations of fraud

Q Knowledge for future researchers

Q Support document for thesis and publications

Guidelines for keeping a laboratory notebook (rice.edu)

How to keep a lab notebook | Science | AAAS

tutorial LabNotebook V9.pdf (columbia.edu)

guide to keeping laboratory notebooks 2002 508.pdf (nih.gov)



https://www.ruf.rice.edu/~bioslabs/tools/notebook/notebook.html
https://www.science.org/content/article/how-keep-lab-notebook
https://research.columbia.edu/sites/default/files/content/RCT%20content/ReaDI%20Program/tutorial_LabNotebook_V9.pdf
https://www.niehs.nih.gov/health/assets/docs_f_o/guide_to_keeping_laboratory_notebooks_2002_508.pdf
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THE DISCOVERY OF HIV-1

O 1983: Luc Montagnier published a paper in Science,
describing a retrovirus called LAV (lymphadenopathy
associated virus), isolated from a patient at risk for AIDS.

O 1984: Robert Gallo published a series of four scientific
papers demonstrating that a retrovirus they had isolated
(HTLV-III) was the cause of AIDS.

O 1989: John Crewdson suggested that Gallo’s lab might have
misappropriated a sample of HIV isolated at the Pasteur
Institute by Montagnier’s group.

Robert Gallo and the Co-Discovery of HIV (verywellhealth.com)
Crewdson, John (1989-11-19). "The Great AIDS Quest; Science under the microscope”. (Special section, 16 pp.) Chicago Tribune.



https://www.verywellhealth.com/robert-gallo-at-the-center-of-the-history-of-hiv-48019
https://en.wikipedia.org/wiki/John_Crewdson
https://en.wikipedia.org/wiki/Chicago_Tribune
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U.S. AND FRANCE END RIFT ON AIDS
Lawrence K. Altman (April 1, 1987) = Ult\l‘ll'“ml\ Times 55

Tl pew Jiners | FATHER OF BABY M
* | GRANTED CUSTODY;
CONTRACT UPHELD
i
LI I

President Reagan and Prime Minister
Jacques Chirac of France ended a festering
international scientific dispute today.

2008: The Nobel Prize for Medicine was
awarded to French co-discoverers Francoise
Barré-Sinoussi and Luc Montagnier, But
Robert Gallo not included?

"And the Bank Played On” by Randy Shilts

U.S. AND FRANCE END RIFT ON AIDS - The New York Times (nytimes.com) —
And the Band Played On (1993) (imdb.com)



https://www.nytimes.com/1987/04/01/us/us-and-france-end-rift-on-aids.html
https://m.imdb.com/title/tt0106273/mediaviewer/rm4204148480/
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PHYSICAL LABORATORY NOTEBOOK

Q Paper laboratory notebooks
» Hard-cover, stitched binding
» Numbered pages

> Pages not easily removable
» Durable
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tutorial LabNotebook V9.pdf (columbia.edu)

Thomas Edison



https://research.columbia.edu/sites/default/files/content/RCT%20content/ReaDI%20Program/tutorial_LabNotebook_V9.pdf
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LAB NOTEBOOK IDENTIFICATION

O Easy identification to the owner of the notebook

O Ability to easily reference collected data to a given
entry in the corresponding notebook

% Use of namelinitials of researcher, name of the
project or a unique code -

3 )
LAB NOTEBOOK

YOH.Y Nante

s silic zates
CO; Fixation

o+ ®

0000

INTRO TO BIOTECH LAR

Professor's Nawme

Sewmester/Year
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 Label your notebook clearly with
your full name on the front

Q If multiple lab note books are
need they may be numbered

Q Indicate the dates notebook is
used

L If the notebook is specific t0 a Notebook code,
particular project, include on the ™" ofsaN.

Tist and notebook

front cover number

Indicates the notebook
code AB, belongs to Sci N.
Tist and that it is the 2nd

tutorial LabNotebook V9.pdf (columbia.edu) notebook used b‘b’ Sci



https://research.columbia.edu/sites/default/files/content/RCT%20content/ReaDI%20Program/tutorial_LabNotebook_V9.pdf
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CONTENTS OF LABORATORY NOTEBOOK

U Inside cover or cover page

% Period the lab notebook was used

% Project name(s)

“* The address of the laboratory or office

% Table of contents

% Each page numbered and dated
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4 A
é Table of content A
Laboratory of Organic Chemistry Page#  Dates Title of the experiment
e : : 1 06/01/2018—Synthesis of oximes
Southeastern Louisiana University 2 06/05/2018 Purification of ZnO,
3 06/06/2018 Preparation of Zn nanoPs
Pursley Hall — SLU 10878
Preparation of zinc nanoparticles
From June 01, 2018 to July 27, 2019
John Doe’s lab notebook # 2
S S
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Complete Physical Properties and Bitaesn) On-Line
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Mar 27 j LAST DAY TO == WITHDRAW i _NOTEBOOKS DUE
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o= Complete Classification Test Onztine On-Line
Unknowns Continued — e | =
\Pr 07 — Apr 09 ’ __Complete Classification Test | On:Line On-Line
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Complete Synthesis of Derivatives

| NOTEBOOKS DUE

Gallup Organization: www.gallup.com e
Search thousands of poll results, special reports,
societal trends and social audits.

Hoovers B R h: www.h vers.com
Comprehensive index of over 45,000 leading U.S.
private and public companies.

U.S. Department of Labor: http://stats.bls.gov
Bureau of Labor statistics site confaining current
labor statistics and links fo hundreds of stote ond
Federal agendies.

U.S. Federal Government: www.fedstats.gov
Statistical information from over 100 federol ogencies.
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CONTENTS OF LABORATORY NOTEBOOK

d Date and titles each experiments

d Provide all the experimental details )

» Protocols, calculations, reagents, equipment
experiments

» Observations: anything planned or unplanned,
permanently affixed with reference to data

> Conclusions

If multiple researchers using same notebook, name the author of eac e“%
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Used spatula to transfer solid from flask
to weigh paper and massed solid

Amount of product collected: 0.0156 g

/ \
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TIPS FOR NOTEBOOK HOUSEKEEPING

Q Use an ink pen (not Pencil) to write in notebook

Q Write as you go: do not write important results on scratch
paper

Q In a case of error or mistake, draw a single line through
errors, and re write the correct information

O Never use white-out or blackout to fix errors

O Complete notebook entries in consecutive page order,
avoid blank pages.
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TIPS FORN OTEB OOK HOUSEKEEPING
O Begin new experimental entries on a new page

O Avoid empty spaces in the lab notebook — When not
avoidable, cross out any unused blank space and pages

Q Do not remove pages from the notebook
QO Sign/date at the end of each page. Some institutions require

a witness or a direct supervisor to cosign entries, at the
end of each day or each week.
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A LAB NOTEBOOK IS NOT...
Q A journal

O A record of communications

d A place to compile

» lab protocols/manuals

» Hypothesis/goals/specific aims
» Background information

> Yours to take home
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SELECTING A LABORATORY NOTEBOOK
O Electronic lab notebook (ELN)

» Strong and easy to use note-taking capabilities

> “Secured” and Easily navigable

» Allows for imbedded data and images

» Easy link between pages

» Lock notebook pages

> Secure login

> Audit trail — timestamp for changes and by whom
» Allows for witness signatures

> Ability to easily export information in different file types

tutorial LabNotebook V9.pdf (columbia.edu)



https://research.columbia.edu/sites/default/files/content/RCT%20content/ReaDI%20Program/tutorial_LabNotebook_V9.pdf
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https://www.gradhacker.org/experiments-with-an-electronic-lab-notebook/
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NOTEBOOKS - ADVANTAGES & DISADVANTAGES

Type of Notebook
Bound/Stitched

Loose Leaf / Binder

Computer / Electronic

Advantages
No lost pages, legally
stronger

Organized by experiment,
data stored together

Easy to search, easy to read,
Easy to store, available
from different locations

Disadvantages
Difficult to copy, not
logically organized,

requires references to data
stored elsewhere

Sheets fall out, difficult to
authenticate as pages can
be added as needed.

electronic
could be

Requires
security, files
easily corrupted,
Software compatibility
issue, potential cyberattack
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WHO OWNS THE LABORATORY NOTEBOOK

O The institution where the experiments are conducted are the
owners of the lab notebooks

Q As a researcher, your responsibility is to maintain an
intelligible notebook, for yourself, your PIl, and for future
lab members

 Laboratory notebooks should never leave the laboratory

Some institutions allow for a researcher to have a secondary
lab notebook or a journal for daily summaries and keys
information a researcher might need when away from the lab
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INTELLECTUAL PROPERTY
O Laboratory notebook is a proof of intellectual property

O The entry pages should also be signed, dated, and have a
person witness the invention

Q List all co-inventors

O Unless specifically waived, the University or company
where the experiments were performed, and/or where the
idea was originated holds the intellectual property rights to
patentable inventions and discoveries, and any associated
technology resulting primarily from the use of its facilities.
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LABORATORY NOTEBOOK ETHICS

All data needs to go into notebook, even the result from
unsuccessful experiments

Pages should not be removed from the lab notebook.
Simply draw a line through error and provide the corrected
version.

Record facts, not opinions (ex: no reaction occurred under
these experimental conditions vs. this reaction will never
work!)

Be honest!
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REFERENCES

Q Guidelines for keeping a laboratory notebook (rice.edu)

Q How to keep a lab notebook | Science | AAAS

Q tutorial LabNotebook V9.pdf (columbia.edu)

Q guide to keeping laboratory notebooks 2002 508.pdf (nih.gov)
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https://research.columbia.edu/sites/default/files/content/RCT%20content/ReaDI%20Program/tutorial_LabNotebook_V9.pdf
https://www.niehs.nih.gov/health/assets/docs_f_o/guide_to_keeping_laboratory_notebooks_2002_508.pdf
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