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• Nanoscience & technology is the understanding and control of matter at the

nanometer scale where unique phenomena enable novel applications.

Nanoscience & technology – quick intro

straitstimes.com
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Nanotech for Pharma and Bio-Tech
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Nanotech for Pharma and Bio-Tech
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Global market for nanomaterials in pharma and biotech 1

> 200 companies work on 
commercialization of 

nano-enabled products in 
pharma and bio 2

43 products have been 
approved as nano-drugs 

(counted in 2014) 3

100 nanopharmaceuticals 
are clinically approved 

and on the market 
(counted in 2013) 4

E.g. $5.4 billions sales for 
nanomedicine in drug 

delivery sector. 2

1 www.bccresearch.com, 2014
2 Wagner et al., Nature biotechnology, 24, 10, 2006
3 Weissig V et al. (2014) Int. J. Nanomed 9: 4357-73
4 Etheridge ML et al. (2013) Nanomedicine 9(1): 1-14
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Nanotechnology can be used for monitoring, repair, construction and 
control of biological systems at the molecular level, using engineered 
nanodevices and nanomaterials.

Pharma and Bio Applications of Nanotechnology

•Drug delivery 

•Diagnostics

•Drugs and Therapy

•Gene delivery

•Imaging

•Biomaterials

• Implants

Application 
areas 

include:

Wagner et al., Nature biotechnology, 24, 10, 2006
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Examples of Nanotechnology applications in biotech

Better sensitivity of Biosensor made of metalized virus nanoelectrodes.

nanobioelectronics.weebly.com

Cells from 

patient
Nanomembrane

Wound bed

Nanomembrane

seeded with cells

Cells implant 

into wound

Healed skin

Skin replacement by Nanomembrane made of aluminium oxide.

doi:10.3390/ma4030487Bionanoelectronic: Highly sensitive detection and stimulation of neuronal 

signal by Silicon Nanowire transistors integrated with Neuron

DOI: 10.1126/science.1128640

Effective 

Nanomedicine:
Enhanced permeability 

and retention (EPR) 

effect is supposed to 

help nanoparticles of 

certain size range (10 –

100 nm) accumulate in 

tumors.

Cen.acs.org, vol. 94, 25, 

16-19, 2016

Nanomedicine for Specific 

Targeting:
Changing the design of nanoparticles—such as 

their size, shape, and surface chemistry— helps 

efficient targeting of tumors.

Cen.acs.org, vol. 94, 25, 16-19, 2016

Nano tools for biotech:
Read the DNA sequence by passing 

through the nanopore

doi:10.1038/nmeth.2292
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Finding exact and relevant information is a key step in the product development chain.

There are many nanomaterials characteristics which affect the performance both in 
vivo and in vitro. 1

Challenges ahead

1 Kamaly et al., Chem .Soc. Rev., 2012,41, 2971-3010



7Pain:Navigating the Ocean of Content

• The Global Research1-3 Landscape in 2015:

2,400,000 patent applications

2,500,000 journal articles published

34,000 peer reviewed journals24,000 books released

8,000,000 active researchers

1) “The STM Report, 4th Edition”. International Association of STM Publishers, Feb. 20, 2015. 

2) “Key IP5 Statistical Indicators 2015”. IP5 Offices, Mar. 2016.

3) “21st Century Science Overload”, Canadian Science Publishing, Jan. 7, 2016.

• The Challenge:

• Special tools needed are needed to quickly and accurately find scientific 

data across multiple sources



8

• Vast amount of information and data scattered throughout journals and patents require 

classification, indexing and curation for proper management and effective communication. 

• Currently no standardized nomenclature for nanomaterials. 

Nanoscience & technology - a booming field

Source: statnano.com
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1. Large number of irrelevant search results

2. Validating relevancy requires access to the original source

3. Scattered information for similar nanomaterials/devices

4. No single list available for nanomaterials/devices with certain properties or for 

specific applications

5. Tedious to reconstruct preparation methods and steps for nanomaterials/devices 

from text

Major pain points with existing resources for 

nanotechnology
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Case study #1 – A general search  

There is so much to read!!!

Are they talking about the same 

thing?

If not, what are the differences?

Where can I find a quick overview 

and drill down from there rather 

than going through these?  
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The Nano user journey for a general search

� 151 nanosheets with electrical conductivity studied

� Able to refine by property, application and source

� The numbers provide a quick overview of properties 

and applications that were already studied/explored, 

and also where these are usually published
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The Nano user journey for a general search

� 151 nanosheets with electrical conductivity studied

� Able to refine by property, application and source

� The numbers provide a quick overview of properties 

and applications that were already studied/explored, 

and also where these are usually published

� Each summary may consist of data from multiple 

sources that describe the same nanomaterial

Users may go to literatures of interest for further details and/or 

find other data such as applications, characterization and 

preparation referring to the same nanomaterial in the 

summary, or explore other nanosheets that conduct electricity.
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Relevancy

Nope

Nope

Not likely

Unsure

Not likely

Case study #2 – A specific search  

Likely
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The Nano user journey for a specific search

Users may go to this literature directly and/or find 

other data such as properties and preparation 

referring to the same nanoparticle in the summary
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How Nano works for you

• Advance your daily research with access to our machine-learned index of nanotechnology articles 

by AAAS, ACS, Elsevier, RSC, Springer Nature, Wiley and more

• Retrieve detailed information from the leading titles on properties, applications, toxicity and 

preparation methods of thousands of nanomaterials and devices that is extracted and curated by 

our team of subject matter experts

Nanomaterials 

Database

A&I 

Discovery Tool 

Nano-specific

Functionality
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Centralized nanotech-related articles in one space

• Keep up to date without going to multiple journal websites and receiving multiple content alerts

• Gain quick insights including materials, properties and applications closely related to search input 
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Content coverage 

Physics

Chemistry

Biology & 

Medicine

Engineering

Nanoscience & technology 

literatures

Machine learning filters in nanotechnology literatures addressing user’s pain point #1 –

Large number of irrelevant results (See slide 9 for an example)

Scientific literatures
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Indexing output 

Showing concepts incl. properties and applications that are closely associated with the 

search input (e.g. solar cell) from the full text allows users to gain quick insight specific to 

the search input and identify the differences among relevant articles without the need to go 

into the full text – pain point #2.
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Purely word to

word matching 

Expandable

abstract

Key concepts closely 

associated with search input
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Gain insight into the content that is closely related to the search input 
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Quick overview of nanomaterial data curated in multiple literatures -

Properties
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Quick overview of nanomaterial data curated in multiple literatures -

Applications
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Quick overview of nanomaterial data curated in multiple literatures -

Characterization methods
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Quick overview of nanomaterial data curated in multiple literatures -

Toxicity and biological effects
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Quick overview of nanomaterial data curated in multiple literatures -

Preparation
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Journal selection is mainly based on inputs from research 

communities and Nature editors
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• Early market research based on 218 online survey respondents and 28 in-depth

phone interviews gave us the confidence to start this ambitious project. One general

feedback is “Building a nanoscience-dedicated discovery tool is a great idea!”

• We have been conducting multiple rounds of user testing to ensure platform

functionalities and features serve practical purposes and add values to the users.

Nano is a user proven solution
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117 nano researchers across the globe have participated in user testing to date
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Juan Hinestroza, PhD

Assoc. Prof.

Cornell U.

Omid Farokhzad, MD

Assoc. Prof.

Brigham and Women’s Hospital

Harvard Medical School

Harald Krug, prof.

Swiss Federal Laboratories for 

Materials Science and Technology 

Yanlin Song, PhD

Professor

Inst. Chem., CAS

Zhiyong Tang, PhD

Prof. of Materials Chemistry

NCNST, CAS

Jens Kroeger, PhD

Chief Technology Officer

Raymor industries and NanoIntegris

Nano Advisory Board (more to come)

Seeram Ramakrishna, PhD

Professor

Faculty of Engineering, NUS

Nano is an emerging and very powerful

research tool. It allows researchers to obtain

and compare the characteristics of the full

spectrum of nanomaterials, as well as the

composition and preparation methods for

nano-enabled devices. It will provide nano-

scientists with the clarity and deep

understanding that the Mendeleev table

once provided to chemists.
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Thank You !

For more information, visit: nano.nature.com. 


