
nanomedicine:
Nanotechnology, Biology and Medicine (Elsevier)

•Indexed	
  in	
  Medline	
  and	
  Journal	
  Cita2on	
  Reports	
  within	
  one	
  week	
  a9er
publica2on	
  on	
  the	
  web.	
  Average	
  publica2on	
  2me	
  is	
  60	
  days,	
  rejec2on
rate:	
  75-­‐80%

Top	
  downloaded	
  ar,cles	
  include:

• Antimicrobial effects of silver nanoparticles
• Nanostructure-mediated drug delivery
• What is nanomedicine?
• Role of nanotechnology in targeted drug delivery and imaging
• Nanomedicine and nanotoxicology: two sides of the same coin
• Translational nanomedicine: status assessment and opportunities, etc.

Publishes	
  the	
  latest	
  experimental	
  and	
  theore2cal	
  advances	
  in	
  basic,
transla2onal	
  and	
  clinical	
  nanomedicine	
  at	
  www.nanomedjournal.com

Impact Factor for 2009 = 5.44, h-index: 21
• 8th of 92 in the “Medicine, Research & Experimental” category 
• 11th out of 59 journals in the “Nanoscience and Nanotechnology”
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Department	
  Profile
	
  Faculty	
  (20)

Full Prof. 10
Associate	
  Prof. 6
Assistant	
  Prof. 2
Instructor 2

[	
  13	
  Tenured,	
  5	
  Tenure	
  Track,	
  and
	
  	
  	
  2	
  Non-­‐tenure	
  Track]

	
  Staff	
  (25)
-­‐	
  Professional/Research 20
-­‐	
  Advisors 	
   	
  2
-­‐	
  Administra,ve 	
  3

	
  Undergraduate	
  Students
PharmD	
  -­‐	
  ~800	
  (0-­‐6	
  model)

	
  Graduate	
  Students	
  -­‐	
  155
PhD	
   45
MS 110

	
  S,pended	
  Doctoral	
  Students
Teaching 15
Research 30

	
  Co-­‐op/Internship	
  Model	
  of	
  Educa,on
-­‐	
  2.25	
  	
  Coordinators	
  for	
  PharmD	
  and	
  Biotechnology	
  MS	
  students
-­‐	
  400+	
  PharmD	
  placements	
  and	
  20+	
  MS	
  placements	
  per	
  year
-­‐	
  Internship	
  for	
  PhD	
  and	
  MS	
  students	
  in	
  local	
  companies



Research	
  Centers
 Center	
  for	
  Drug	
  Discovery	
  (Director:	
  Prof	
  Alex	
  Makriyannis)

 New	
  England	
  Inflamma,on	
  and	
  Tissue	
  Protec,on
Ins,tute	
  (Director:	
  Prof	
  Misha	
  Sitkovsky)

 Center	
  for	
  Pharmaceu,cal	
  Biotechnology	
  and
Nanomedicine	
  (Director:	
  Prof	
  Vladimir	
  Torchilin)

 Center	
  for	
  Transla,onal	
  Neuro-­‐Imaging	
  (Director:	
  Prof	
  Craig
Ferris)

Faculty	
  members	
  are	
  also	
  affiliated	
  with	
  the:
 Biotechnology	
  Program
 Bioengineering	
  Program
 Nanomedicine	
  Consor,um
 BarneF	
  Ins,tute



Faculty	
  Highlights

Vladimir	
  Torchilin	
  –	
  Dis,nguished	
  Professor	
  and
Director	
  of	
  Center	
  for	
  Pharmaceu,cal
Biotechnology	
  and	
  Nanomedicine

Research	
  Interests:	
  Targeted	
  drug	
  delivery,	
  cancer
immunology,	
  and	
  nanomedicine

Research	
  Funding:	
  NIH	
  grants	
  including	
  the	
  $13.5
M	
  Center	
  for	
  Cancer	
  Nanotechnology	
  Excellence
(CCNE)	
  award	
  from	
  NCI

Mansoor	
  Amiji	
  –	
  Dis,nguished	
  Professor	
  and
Chairman

Research	
  Interest:	
  Polymeric	
  biomaterials,
drug/gene	
  delivery	
  systems,	
  and	
  nanomedical
technologies

Research	
  Funding:	
  Grants	
  from	
  NIH	
  and	
  private
companies



Faculty	
  Highlights	
  –	
  Cont’d

Barbara	
  Waszczak	
  –	
  Professor	
  of	
  Pharmacology

Research	
  Interests:	
  Molecular	
  signaling,
pharmacology,	
  and	
  therapy	
  for	
  Parkinson’s	
  disease

Research	
  Funding:	
  The	
  Michael	
  J.	
  Fox	
  Founda,on
for	
  Parkinson’s	
  Research

Richard	
  Deth	
  –	
  Professor	
  of	
  Pharmacology

Research	
  Interests:	
  Role	
  of	
  oxida,ve
stress	
  in	
  neuro-­‐psychiatric	
  disorders

Research	
  Funding:	
  NIH	
  and	
  private	
  founda,ons



Faculty	
  Highlights	
  –	
  Cont’d
Craig	
  Ferris	
  –	
  Professor	
  of	
  Psychology	
  and
Pharmaceu,cal	
  Sciences	
  and	
  Director	
  of	
  Center
for	
  Transla,onal	
  Neuro-­‐Imaging

Research	
  Interests:	
  Neuro-­‐psychiatric	
  disorders
imaging	
  systems	
  in	
  drug	
  discovery	
  and	
  R&D

Research	
  Funding:	
  Grants	
  from	
  NIH	
  and	
  private
companies

Heather	
  Clark	
  –	
  Associate	
  Professor	
  of
Pharmaceu,cal	
  Sciences

Research	
  Interests:	
  Nano-­‐sensors	
  for	
  in	
  vitro	
  and
in	
  vivo	
  analyte	
  measurements

Research	
  Funding:	
  NIH	
  and	
  DARPA	
  grants



Faculty	
  Highlights	
  –	
  Cont’d
Lajos	
  Balogh	
  –	
  Professor	
  of	
  Pharmaceu,cal	
  Sciences
and	
  Editor-­‐in-­‐Chief	
  of	
  Nanomedicine:	
  NBM
(Elsevier)

Research	
  Interests:	
  Cancer	
  imaging	
  and	
  therapeu,c
systems,	
  targeted	
  drug	
  discovery	
  and	
  R&D,
dendrimers	
  and	
  dendrimer	
  nanocomposites

Research	
  Funding:	
  Grants	
  from	
  NIH	
  and	
  private
companies

Nanomedicine	
  and	
  Nanotechnology	
  Consul,ng
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Nanotechnology fits a commercialization pattern

Time required for maturation of science discoveries into commercial products.
Courtesy Lux Research Inc.  140 East 45th Street, 30th Floor New York, NY 10017

J. Murday et al Nanomedicine NBM, 2009, Vol.5(3),251-273 



Nanomedicine	
  research	
  is	
  intensifying

 Publication counts derived from the Thompson ISI database on 1/2/2009 using the indicated keywords.
The vertical axis is the natural logarithm of the number of publications.  There is a clear change in slope
for the publications associated with biology and medicine around the year 2000.

JS. Murday, RW. Siegel, J Stein, JF Wright, Nanomedicine NBM, 2009



Rogerio Gaspar

What is the present position of  nanoscience in science?



Demanding	
  challenges	
  for	
  “nano”	
  development
are	
  not	
  presented	
  by	
  S&T,	
  but	
  social	
  and	
  business	
  aspects:

1. Nanotechnology	
  is	
  developing	
  in	
  a	
  fast-­‐paced	
  and	
  mul8lingual
global	
  theater

2. Conflic8ng	
  self-­‐interests	
  of	
  par8cipants
3. Research	
  and	
  tradi8onal	
  drug	
  development	
  is	
  going	
  to	
  the

opposite	
  direc8ons
4. Improve	
  communica8on	
  to	
  make	
  IP,	
  Patent,	
  and

Standardiza8on	
  ac8vi8es	
  more	
  effec8ve

5. Accelerate	
  commercializa8on	
  (IP,	
  safety,	
  environment	
  and
regulatory)	
  ac8vi8es,	
  educate	
  stakeholders	
  and	
  the	
  public

6. Nanomedicine	
  must	
  become	
  a	
  successful	
  business



ISO	
  defini2on	
  of	
  nanotechnology

• “Applica2on	
  of	
  scien2fic	
  knowledge	
  to	
  manipulate	
  and	
  control
maWer	
  in	
  the	
  nanoscale	
  in	
  order	
  to	
  make	
  use	
  of	
  size-­‐	
  and
structure-­‐dependent	
  proper2es	
  and	
  phenomena,	
  as	
  dis2nct	
  from
those	
  associated	
  with	
  individual	
  atoms	
  or	
  molecules	
  or	
  with	
  bulk
materials.

• Note:	
  Manipula2on	
  and	
  control	
  includes	
  material	
  synthesis.”

ISO	
  Concept	
  Database	
  TC229

•ISO/TS	
  80004-­‐1	
  -­‐-­‐	
  Nanotechnologies	
  -­‐-­‐	
  Vocabulary	
  -­‐-­‐	
  Part	
  1:	
  Core	
  terms

has	
  now	
  been	
  published	
  and	
  is	
  available	
  on	
  the	
  ISO	
  Website:
hWp://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnu
mber=51240&commid=381983

	
  Defini2ons	
  in	
  this	
  Core	
  Terms	
  document	
  are	
  also	
  available	
  for	
  review	
  on	
  the
ISO	
  Concept	
  Database:	
  	
  hWp://cdb.iso.org



Science,	
  Engineering,	
  Technology,	
  Business,
Society

The way this hierarchy works is not
 going to change by adding “nano”.

Development of new nanoscience/technology based applications must be treated as a
system, consisting of good science, creative engineering, and
 goal-oriented acivity that provides a solid profit for business

Development drivers:
1.  Societal need 
2.  Scientific interest
3.  Business opportunity

Society

Business
Technology

Engineering

Technology

Business

Basic &
Applied 
Sciences



Conflicts	
  among	
  par2cipants’	
  interests

Motifs of participants differ:
- scientists want to study,
     publish, and invent;
- engineers want to develop
     processes and technology;
- companies want to own IP
     and markets;
- businessmen and inventors
     want to make profit
- society wants better (and
     less expensive) healthcare

Business
Technology

Engineering

Society

Technology

Business

conflicts of interest among participants 

and many of them is trying to stay in his/her comfort zone…





Scien2fic,	
  Decision-­‐making,	
  and	
  Public
defini2ons	
  of	
  “nano”

• In	
  scien2fic	
  term	
  “nano”	
  equals	
  10-­‐9	
  (of	
  something,	
  e.g.,	
  meter,	
  or
ampere,	
  or	
  any	
  dimension).

• The	
  reason	
  for	
  trying	
  to	
  set	
  (1-­‐100	
  nm	
  or	
  other	
  limits)	
  of	
  nanotechnology
is	
  that	
  decision-­‐makers	
  and	
  regulators	
  in	
  agencies	
  (NIH,	
  EPA,	
  FDA,	
  etc.)
need	
  precise	
  terms	
  and	
  draw	
  clear	
  guidelines.	
  These	
  defini2ons	
  are
always	
  influenced	
  by	
  specific	
  inten2ons	
  and	
  interests.	
  Defini2ons	
  based
on	
  proper2es	
  in	
  a	
  size-­‐range	
  lead	
  to	
  a	
  circular	
  logic	
  -­‐	
  proper2es	
  are
NEVER	
  based	
  on	
  one	
  single	
  parameter.

• Public	
  defini2ons	
  are	
  created	
  by	
  journalists	
  trying	
  to	
  describe	
  their
understanding	
  of	
  a	
  scien2fic	
  achievement	
  to	
  the	
  general	
  public.
Transla2ng	
  knowledge	
  	
  for	
  the	
  public	
  is	
  really	
  important,	
  but	
  may	
  be
imprecise	
  (e.g.,	
  shape-­‐related	
  words	
  vs.	
  ac2on	
  words).

THE	
  HUMAN	
  MIND	
  WORKS	
  WITH	
  USING	
  CATEGORIES,	
  ANALOGIES	
  AND
ASSOCIATIONS!



The	
  proper2es	
  of	
  “nanoscale”	
  objects

•	
  are	
  transi2onal	
  between	
  molecular	
  and	
  bulk	
  due	
  to	
  the	
  emerging	
  collec2ve	
  /
coopera2ve	
  behavior	
  of	
  the	
  components	
  as	
  a	
  system.
•	
  present	
  chemical	
  and	
  materials	
  proper2es	
  simultaneously,
•	
  surface	
  contribu2on	
  is	
  prominent

Editorial, Nanomedicine NBM 6(4), 2010



Commercializa2on	
  must-­‐haves	
  (safety,	
  environ-­‐
ment	
  and	
  regula2on)	
  can’t	
  keep	
  pace	
  with
nanomedicine	
  research,	
  which	
  is	
  accelera2ng
exponen2ally

Example:	
  Personalized	
  medicine	
  may	
  be:
(A) the	
  applica2on	
  of	
  exis2ng	
  drugs	
  to	
  personal	
  gene2c	
  and	
  biologic

characters	
  of	
  the	
  pa2ent,	
  or

(B) (B)	
  a	
  drug/	
  nanomedicine	
  designed	
  and	
  synthesized	
  to	
  the
characteris2cs	
  of	
  the	
  specific	
  illness	
  of	
  a	
  specific	
  person)

	
  	
  	
  	
  Personalized	
  medicines	
  of	
  group	
  B,	
  are	
  impossible	
  to	
  commercialize	
  under
the	
  present	
  regulatory	
  procedures,	
  they	
  will	
  not	
  be	
  reimbursed	
  by
insurance	
  companies,	
  therefore	
  cannot	
  enter	
  the	
  clinic	
  (MD’s	
  liability
insurance	
  is	
  also	
  a	
  ques2on).





So,	
  what	
  to	
  do?
We	
  have	
  to:
• keep	
  working	
  on	
  nomenclature	
  and	
  terminology,	
  and

educate	
  to	
  improve	
  communica2on	
  between	
  all	
  involved
• Explain	
  “nano”	
  to	
  people	
  to	
  avoid	
  public	
  fear	
  and

rejec2on	
  based	
  on	
  prejudice
• support	
  responsible	
  commercializa2on	
  by	
  all	
  means
• Take	
  the	
  ini2a2ve,	
  but	
  be	
  pa2ent	
  -­‐	
  these	
  are

transforma2onal	
  programs!
• keep	
  transforming	
  educa2on
• teach	
  academic	
  researchers	
  about	
  required	
  industrial

knowledge,	
  and	
  government	
  officials	
  about	
  nano	
  S&T
• Involve	
  more	
  and	
  more	
  students	
  and	
  small	
  companies



Transforma2onal	
  Programs	
  always	
  encounter	
  endemic	
  2me	
  and
budget	
  delivery	
  issues

To prevent failure, it is critical to understand some root cause issues

Challenged
30%

Successful
30%

Failed
40%

Large Scale Project Delivery
Success Ratios (1)

“Failure” is defined as:
• Schedules not met
• Over budget
• Expected value not realized

Sources:
(1) The Standish Group, based on Fortune 1000 Corporate Interviews
(2)  DiamondCluster Value Management analysis

Why Projects Fail (2)

• Poor planning

• Constituents never had buy in

• Deliverables changed without notification

• Inadequate training

• Scope creep

• Lack of communication

• Inadequate dependency management

• Lack of skilled resources

• Competing objectives

• Incomplete/changing requirements

• Change in upper management

• Lack of commitment from project team, users,
management

• Lack of leadership

• Lack of explicit focus on business value



US	
  NanoMetro	
  Map
Total	
  in	
  2009:	
  1200

This map shows the locations (by zip code) of companies, universities, government
laboratories, and organizations working in nanotechnology around the United States.

http://www.nanotechproject.org



US	
  NanoMetro	
  Map

Once you zoom in, the circles on the map will be replaced by pins, indicating individual
companies, universities, government laboratories, or organizations in each area. Click on a
pin to see more information about that entry

http://www.nanotechproject.org
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