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Curcumin nanotormulations: A review of pharmaceutical properties and preclinical studies and clinical
data related to cancer treatment
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Curcumin, a natural yellow phenolic compound, is present in many kinds of herbs, particularly in Curcuma longa Linn. (turmeric). It is a natural antioxidant
and has shown many pharmacological activities such as anti-inflammatory, anti-microbial, anti-cancer, and anti-Alzheimer in both preclinical and clinical
studies. Moreover, curcumin has hepatoprotective, nephroprotective, cardioprotective, neuroprotective, hypoglycemic, antirheumatic, and antidiabetic
activities and it also suppresses thrombosis and protects against myocardial infarction. Particularly, curcumin has demonstrated efficacy as an anticancer
agent, but a limiting factoris its extremely low aqueous solubility which hampers its use as therapeutic agent. Therefore, many technologies have been
developed and applied to overcome this limitation. In this review, we summarize the recent works on the design and development of nano-sized delivery
systems for curcumin, including liposomes, polymeric nanoparticles and micelles, conjugates, peptide carriers, cyclodextrins, solid dispersions, lipid
nanoparticles and emulsions. Efficacy studies of curcumin nanoformulations using cancer cell lines and in vive models as well as up-to-date human clinical
trials are also discussed. (C) 2014 Elsevier Ltd. All rights reserved.
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data related to cancer treatment
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Curcumin, a natural yellow phenolic compound, is present in many kinds of herbs, particularly in Curcuma longa Linn. (turmeric). It is a natural antioxidant
and has shown many pharmacological activities such as anti-inflammatory, anti-microbial, anti-cancer, and anti-Alzheimer in both preclinical and clinical
studies. Moreover, curcumin has hepatoprotective, nephroprotective, cardioprotective, neuroprotective, hypoglycemic, antirheumatic, and antidiabetic
activities and it also suppresses thrombosis and protects against myocardial infarction. Particularly, curcumin has demonstrated efficacy as an anticancer
agent, but a limiting factoris its extremely low aqueous solubility which hampers its use as therapeutic agent. Therefore, many technologies have been
developed and applied to overcome this limitation. In this review, we summarize the recent works on the design and development of nano-sized delivery
systems for curcumin, including liposomes, polymeric nanoparticles and micelles, conjugates, peptide carriers, cyclodextrins, solid dispersions, lipid
nanoparticles and emulsions. Efficacy studies of curcumin nanoformulations using cancer cell lines and in vive models as well as up-to-date human clinical
trials are also discussed. (C) 2014 Elsevier Ltd. All rights reserved.
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Unfolding the interplay between carbon flows and socioeconomic development in a city: What can
network analysis offer?

#E: Chen, 5Q (Chen, Shaoging)l 121 Xu, B (Xu, Bing)l 221 Chen, B (Chen, Binj( 1]

APPLIED ENERGY

#=: 211 T 403-412

DOI: 10.1016/j.apenergy.2017.11.064
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There are overwhelming proofs of how urbanization contributes to the increase of carbon emissions. However, it has been unclear how structural and
functional changes in urban carbon flows evolve with socioeconomic development in a long run, which is important for a more systemic and efficient carbon
mitigation policy. The present study probes into the interaction between urban carbon metabolism and sacioeconomic activities from a systems
perspective. Taking Beijing as a case study, we model the dynamics between the changing carbon metabolism and variation in socioeconomic conditions
over 1985-2030, based on a collection of system-based indicators from ecological network analysis. We find an "inverted V curve” carbon transition in

Beijing, and the turning point occurred around 2010. This transition is widely observed in the variation in total embodied emission, total system throughflow,

boundary flow and system capacity. Continuing improvement in efficiency is expected to lessen the pressure from carbonization in 2020 and 2030 without
sacrificing the diversity of economic activities. We suggest that network analysis has a unique potential in unfolding the interplay between carbon transition
and socioeconomic development that most "accounting approaches” fail to penetrate.

ES=at|
{EE>55217]: Carbon emission; Socioeconomic transition; Systems approach; Ecological network analysis; Low-carbon city
KeyWords Plus: INPUT-OUTPUT-ANALYSIS; BELJING 2007; CITIES; SUSTAINABILITY; METABOLISM; FOOTPRINT; EMISSIONS; ECOLOGY; SYSTEM; MODEL

EEEE
IBTAESHIE Chen, B (IBRIES)
19 Xinjiekouwai St, Beijing 100875, Peoples R China.

pik:

+ [1]1Beijing Normal Univ, Sch Environm, State Key Joint Lab Environm Simulat & Pollut Con, Beijing 100875, Peoples R China

+ [2] Beijing Normal Univ, Coll Global Change & Earth Syst 5ci, State Key Lab Earth Surface Proc & Resource Ecol, Beijing 100875, Peoples R China

3] Tsinghua Univ. Dept Earth Syst 5ci, Beijing 100084, Peoples R China

EEFaEENnHE: chenb@bnu.edu.cn

Ex et

e e B T R

532pI%E
T Web of Science M2 E

1

WS R
B ESI=ERE

SRS BRI
1/ FREEEEE
EEEEITE

61
S IRnEEAE

Z=F Related Records

Erlin st

Lee, Chew Tin; Rozali, Mor Emniza
Mohammad; Van Fan, Yee; .
Low-carbon emission development in
Asia: energy sector, waste management
and environmental management system.
CLEAN TECHNOLOGIES AND
ENVIRONMENTAL POLICY {2018)

==28

E5F Web of Science o
TE Web of Science &2 (SRS

6 6

EFRsE 2013 FFFL
BT



B5iEX5|AEFIWNESE 3w



IEEESE |, ooz 220 Hox R R A& TR/ — iR g . ...

The JAMA Network  Journals -

‘ m Advanced
The Joumal of the Search
American Medical Association

Home Current Issue All Issues Online First  Specialties & Topies CME Multimedia Quizzes For Authors Store

April 5, 2006, Vol 295, No. 13 »

CPrevious Article. | MextArhcle s Some tools below are only available to our
subscribers or users with an online account.
Original Contribution | April 5, 2008 =
o Print g PoF
Prevalence of Overweight and Obesity in the United 3 % Emai < share
StatES, 1999-2004 m 1. Get Citation @ Get Permissions
Cynthia L. Ogden, PhD: Margaret D. Carroll, MSPH; Lester R. Curtin, PhD; Margaret A McDowell, MPH, RD:; A\ cetrlerts # submita Letter
Carolyn J. Tabak, MD, MPH; Katherine M. Flegal, PhD
[+] Author Affiliations Web of Science® Times Cited: 3847
JAMA. 2006;295(13):1549-1555. doi:10.1001/jama.295.13.1549, Size:
S : Tl de Dok Related Content

Customize your page view by dragging &

References repositioning the boxes below.

Article | Tables

ARQTRAMT See Also... v 1 -




InCites | Journal Citation Reports

Web of Science

B

RZEEE: 147,729

(=5 Web of Science B2 325

(SRR T (graphen”) . B

b= EERE

B JEEERs

FEAT P R PR

V' SETaT=EE AT (6,02)
TR RAIRSIES (176)
FTEERRY (18,625)

TERENE (74)

HikEE et

2018 (11,346)
2017 (30,565)
2016 (26,414)
2015 (22,390)
2014 (18,059)

Essential Science Indicators

HerATe B8 51N

LA SSiwtRTE /a6l

EndNote | Publons

fERE Bt BE

@ = sk FEAEEET
Electric field effect in atomically thin carbon films

{5 Novoselov, KS; Geim, AK; Morozov, SV; .
SCIENCE #:306 EB:5696 T:666-669 HAREE: OCT 222004

OsFx | RIS EERE

Therise of graphene

{EE: Geim, A, K.; Novoselov, K. S.
MATURE MATERIALS %6 H8:3 T:183-191 HRREE: MAR 2007

Osrx | HIFRNTETT E5REE

Two-dimensional gas of massless Dirac fermions in graphene

{E&" Novoselov, KS; Geim, AK; Morozov, SV; .
NATURE #:438 ER: 7065 T:197-200 HHRERESE: NOV 10 2005

Osrx | cpEEmEY. | | =ERs

The electronic properties of graphene

{E=: Castro Neto, A H.; Guinea, F; Peras, N. M. R; 25

REVIEWS OF MODERN PHYSICS #:81 31 T1:109-162 HARSE: JAN-MAR 2009

Osrx | HERREANISTT EFRE

A

Shuo ~

FERD | (EHARSC v

2 Clarivate
Analytics

B~ mFEhE  moSREIEE

- 4 1 &, T 10,0007 b
EINETCERN=E SEEeERAT A, 7]

= SifiRER

#5500 20,521
{F£E Web of Science &7
BZLEE)

AR
315 21,300
(S Web of Science #7
BwLESR)

¥ =Swshex

ERRE

SR 12,022
(ZEE Web of Science §7
z2hes)

DR
FFER: 11,943
(3=E Web of Science §7
#ZLES)

s



FELIKFH—RA=EGIINE

16.  Preparation of highly conductive, transparent, and flexible graphene/silver nanowires substrates using non- #walEm 0
thermal laser photoreduction (3£E Web of Science #3
#ZHES)
{E&: Anis, Badawi; Mostafa, A. M.; El Sayed, Z. A; 2.
OPTICS AND LASER TECHNOLOGY #: 103 T1:367-372 HEREE: JUL 2018 {ERE~
Os-7x EERE
17.  Synthesis and Characterization of Silicon/Reduced Graphene Oxide Composites as Anodes for Lithium a5
Secondary Batteries {3=E Web of Science &7
HLEE)
{E&: Lee, Sang-Hoon; Kim, Yong-Jae; Nam, Ye-Seol; .
JOURNAL OF NANOSCIENCE AND NANOTECHNOLOGY #:18 Ef:7 To:5026-5032 HHARSS: JUL 2018 EETE
ovrx | EEmEE
18. Sustainable rubbers and rubber additives ol 1
[FEE Web of Science 87
#E&: Sarkar, Preetom; Bhowmick, Anil K. ]
JOURNAL OF APPLIED POLYMERSCIENCE #5135 H:24 %5751 WRRS: 45701 HHARSE: JUN 20 2018
Os-Fx EFRE ERE
13.  Mechanics of the scrolling and felding of graphene o s 0
{FE= Web of Science #1
4B Li, Hao; L, Ming; Kang, Zhan Zes)
NANOTECHNOLOGY #:29 Hi24 IIE(S:245604 HAREE: JUN 152018
Gvrx | Z=me R
20. Magnetic graphene enabled tunable microwave absorber via thermal control s 0
2 (3= Web of Science §]
{EE Quan, L; Qin, F. G LL Y HL S Eoas
NANOTECHNOLOGY #:29 Hi24 IIEAS:245706 LHAREE: JUN 152018
Bs-rx éﬂg?ﬁu = R~
21. Characterization of point defects in monolayer arsenene WEE 0
(3= Web of Science §]
£ Liang, Xiongyi; Ng, Siu-Pang; Ding, Ning; . e
APPLIED SURFACE SCIENCE #:443 T 74-82 HHARES: JUN 152018
Os-Fx EERE ERE
22.  Design of robust and photoluminescence-responsive materials based on poly{methacrylic acid-co-m- #HS[Em 0

phenylenediamine) with graphene oxide composite hydrogels and its adsorption

(5= Web of Science 43




7 EMIRESEARCHERID/ORCID



http://www.researcherid.com

ID g : THOMSON REUTERS

My Researcher Profile Refer a Colleague Logout Search Interactive Map EndNote

Hello, What is ResearcherlD?

Shuo Wang

o R ResearcherlD provides a solution to the author ambiguity problem within the scholarly research community. Each member is assigned a unigue identifier to enable researchers to

esearcher Profile

|:,||Y My Profil manage their publication lists, track their times cited counts and h-index, identify potential collaborators and avoid author misidentification. In addition, your ResearcherlD information
anage My Profile

e - integrates with the Web of Science and is ORCID compliant, allowing you to claim and showcase your publications from a single one account. Search the registry to find collaborators,

roxy Institution

Refer a Colleague
Create a Badge

review publication lists and explore how research is used around the world!

m

Logout Top Keywords

Find researchers based on your area of interast.

Learn More:
What is ResearcheriD? | FAQ | adsorption aging alzheimer's disease analytical chemistry artificial intelligence biochemistry biodiversity biogeochemistry
Interactive Tools: Labs | Training o on k _ )
biogeography bioinformatics biomaterials biomechanics biophysics biosensors biotechnology breast cancer
Highly Cited Research x - : = .
Thglsrryesource captures the CANCEr cancer biology carbon nanotubes catalysis chemisiry climate change computational biology computational
people behind the most

influential publications in 21 chemistry computer vision condensed matier physics conservation conservation biology data mining diabetes drug delivery E’.'COlOgy

broad subject categories based education electrochemistry energy epidemiology epigenetics evolution fluid mechanics genetics genomiecs
on citation metrics. Learn more
aboutthe ”’:E’t;?_ dtc_'mg)‘- List geochemistry gis graphene hydrology image processing immunology inflammation innovation inorganic chemistry knowledge
your current affiliation in . ) ) .
ResearcherlD to ensure your management machine learrnng management marketing ITASS spectrometry medicinal chemistry microbiclogy microfluidics
maost current information is ) = ) . =
reflected in Highly Cited molecular biology molecular dynamics nanomaterials nanoparticles nanotechnology neural networks neuroscience
Research e 2 5 -

nonlinear optics nuftrition obesity optimization organic chemistry organic synthesis orsanometallic chemistry oxidative stress pattern
Integration with recognition photocatalysis photonics physical chemistry physics plasmonics polymer population genetics proteomics psychology public
Web of Science: - . )
Information in ResearcherD health gquantum optics remote sensing renewable energy signal processing software engineering speclroscopy spintronics
can be shared with Web of -
Science to make papers by statistics stem cells superconductivity supramolecular chemistry sustainability svstems biology taxonomy thin films tissue engineering

a specific researcher easier
tofind. Learn more



http://lorcid.org/

]
ORCID
gﬁ%‘—ﬁﬂﬁ%m

4,740,387 ORCID iD #0itdt, EE=E.

BN S
BT ARRITFR
ORCID 2ok AR FIRRFEESE S B BUMAERETE , AR SEER7 TR

( PROFRIEEES ) 85, SSFRSENTIENEaXE , AMBEREIENRSE. &
HEE

SRR sausE ORCID —imRR ENE
BN 30 B,

9 iZsin FZWERIEHEN ORAD B8 , FSENERR
4,0_{5,\]{%_% FF (40 Scopus, ResearcherlD =% LinkedIn ) 83

= E

{FRIER] wemstimm. sEasiReEd FsTieme
o , BHFEET ORCID 47 IRFHOIEESAIRITE | Lo
ORCIDID  peust rremmes.

£ 51k ORCID FEAnJsE !

ORCID 2—ZF W2 KIERcRIEHTIENIFENER , 2RaEMRIE, MRS, #15
A, TliheRRRESERPREOREERE.

¥

BmHE
Wed, 02 May
2018

The 2078 ORCID
World Tour

Maon, 30 Apr 2018
Establishing
ORCID Consortia
from the Center

Fri, 27 Apr 2018
ORCID: Out of the
Box

Wed, 18 Apr 2018
ORCID and Data
Privacy in

l -



STd

Message Insert Cptions Format Text
J A Calibri (Body] =~ 11 ~ A A~
Paste . A==
- # Format Painter B I I — =
;illl?l% oard | $alsi-: T_ef
T LUO, Peng (TPASdence);
£ Ec:,
Send
Subject: HOOOCO0O0000000000

Dear Prof. Dr. Luo,

Review Adobe PDF
i = | O g&ﬁ %{-”l

Address Check
Book Mames

Mames

xKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

HR R0 M R RO OO KN K

Prof. Dr. Shuo Wang
Clarivate Analytics

Researcherid: A-2332-2010
Orcid: 0000-0002-6100-5142

ooccooooooococes - Message (HTML)

" High Importance
Attach Attach Signature

§ Low Importance

|.:..|E||—-é3-
~Q

BERAIMNERHA LIEERT , 1280
&2 FRINE CRIRHAID



Web of Science | InCites | Joumal Citation Reports | Essential Science Indicators | EndNote | Publons Shuo » | 3Ry | Bk v

Web of Science 13 Clarivate

e HFTE ~» #FEHE  WoSEEE

EEAUERE  Web of Science iZEE - ESTE = fg? ﬁw{'%ﬁ;%gj%

EFE= W B EEER [t + BERE

A-2332-2010 G| EERRE B s BRI

EmE—=r | Ekmese || |

=
=
) =3
BTEESE .
fEEiREIE
® | FeSn T FihiEE
M 2014 * | E 2017 - =
HERHIER
- EsgE -

Web of Science #Z( &5 SIFS|

# Science Citation Index Expanded (SCI-EXPANDED) --19005E2E%

¥ Social Sciences Citation Index (5SCI) --19008EES

®  Arts & Humanities Citation Index (ARHCI) -19755E 55

7 Conference Proceedings Citation Index - Science (CPCI-S) —19905F S

¥ Conference Proceedings Citation Index - Social Science & Humanities (CPCI-SSH) 1990555
¢ Book Citation Index- Science (BKCI-S) 2005555

W Bank Citatinn Indev— Sarial Srianrez & Humanitiee (RKCLLSSHY _onncaE =t



ADSIHSF i



AT 5|3 iﬁﬂ (BmfFS5TIiE)

st My Organization TAEE

@ InCites FIETHAS B

%1 InCites EiEMNME

RSB MEFEHER.

FisEaE BT, B, SR EEENIAE

InCites ZFRIRE

<=

E
MRARIRE

FitEATIRI A




SIKATIHSEIHES . EmBIFSTEFH

=TEl+a
£ = HES Eif=tlia Science  {EAISIST .1
B3 CE =2
afEE=sAEE
[ McClements, David Julian 1 University of Massac. .. 189 213 2,845
b it -
& Ho, Chi-Tang 2 Rutgers State Univer. .. 187 1.36 2,045
o TrigfaeTy 7] Benjakul, Soottawat 3 Prince Songkla Unive. .. 238 1.29 1.883
"_'x Amcle"'x Re'.riew_ ) Zhao, Mouming 4 South China Universi... 166 1.4 1,657
() Ferreira, Isabel C. F. R. o Instituto Politecnico d... 125 2.44 1.594
* FzzAaE [ Yang. Bao G Chinese Academy of .. 109 1.61 1.298
FES3EEE = Jiang, Yueming 7 Chinese Academy of ... 106 1.46 1,366
China SCADC Subj... =~
[z Carle, Reinhold a8 University Hohenheim 101 1.65 1,178
il X
»* 0832 Food Science and @g Kim. Se-Kwon 9 Pukyong MNational Un... 103 1.39 1121
Engineering
&= Skibsted, Leif H. 10 University of Copenh... 102 1.04 847
&= Kim, Cheon-Jei 11 Konkuk University 117 0.48 423

ot & Api, AL M. 12 A-alF 337 0.05 281



McClements, David Julian

Department of Food Science

Home  About Research Faculty Graduate Undergraduate News Make a Gift [=Y=7-1\7 88

D. Julian McClements
Professor, Fergus Clydesdale Endowed Chair

Field of Study:
Food biopolymers and colloids; oral delivery systems; gastrointestinal fate of nutrients and nutraceuticals; food nanotechnology.

Office: Room 250, Chenoweth Laboratory
Telephone: (413) 545-1019

Email: mcclements@foodsci.umass.edu
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Chi-Tang Ho - Wikipedia, the free encyclopedia
Chi-Tang Ho (Chinese: {AIE{&: born 1944) is a Chinese-born American food scientist. He rec

eived his PhD in organic chemistry in 1974 and immediately ..
en. wikipedia org/wiki/_.. - - EEHEE - 91%FiF - BhiE ks

Chi-Tang Ho, Ph. D.

Dr. Ho Biography Professor Chi-Tang Ho received his B.S. degree in
| chemistry from Mational Taiwan University in Taipei. Taiwan in 1968.
He then went ...

e | foodscirutgers eduw'hol/ ~ - EEMWEE - BiF T

€9 AinHETE : cook college rutgers university

[EETEEASChi-Tang Ho (AIE{E) #ydeAs imFERaHiT R 5a 7m0
20M12FETHEI10E - RFEFEFEAFEMTESERR « TALEERE S
HEESEEERMEE. EERutgers University (ZEHIAFE B H#EE
FChi-Tang Ho (fAIE1E) #IEFTH3

news tust edu cnixygj/... ~ - BEEHEE - T5%




Ho, Chi-Tang

Department of Food Science

Yearly Newsletters
Monthly Newsletters
2014 Graduates

2014 Teaching Awards

About us

= Contact

= Our Mission

= Department Faculty

» Department Staff

» Advisory Council

» History « Back to: Dept. of Food Science

= Alumni

» Online Giving - =

i o Graduate Students Association

Graduate GSA Links

Aboutthe Program S

. g i Mission Statement e e

» Course Descriptions » Info

= Degrees offered We are a diverse group of graduate students committed to broadening » Ewvenis

» Financial Aid our scope bevond the classroom and laboratory. Our core values . Do

» Program Faculty encompass fostering collegiality, ensuring the future of Food Science e

» Application Info through community outreach, and developing the professional P

: demeanor essential for our future success. Guided by these values, we » Employment

= Seminar i ] ! . ! . Opportunities
work inm conjunction with faculty and staff, industry professionals,

» Graduate Students : : » Links
department alumni and our peers to complement our academic

Undergraduate experience.




Ho, Chi-Tang

Name Phone and Email Building Location

Amador Laura 2-5425
amador@aesop.rutgers.edu Staff 107

Alarcon Suzranne 2-6081
salarcon@aesop.rutgers.edu Staff/Fs 305

Brasaemle Dawn 2-6524
brasaemle@aesop.rutgers.edu Faculty F5 3114

Bresilin Paul 2-6080
breslin@aesop.rutgers.edu Foculty F5 305

Brinker Anita 2-3648
brinker@aesop.rutgers.edu Staffy/ SEBS FHS 122

Bruins Ricks 732-445 6135 Staff/NJAES Food Innovation Ctrivorth
h.b.bruins@rutgers.edu off campus

Comawan Jeff 732-445-6140 Staff/NIAES Food Innovation CtriNorth
canavan@rutgers.edu off campus

Carman George 2-5407 Faculty/FS 203
carman@aesop.rutgers.edu Lab 201 2-5402

Chikindas Michael 2-5405 Faculty/FS 203
tchikindas@aesop.rutgers.edu Lab 213/2-5420

Cororan Madelaine 2-5434 (stort dote 4-13-15)
cororan@aesop.rutgers.edu Accounting Staff/Fs 107

Corrandini Marie 2-5439 Post Doc/R. Ludescher
corradini@aesop.rutgers.edu F5 309

Dawis Diane 2-5418 Faculty
davis@aesop.rutgers.edu 215 Liprman Hall/F5 Lab 209

Dey Prabuddha 2-5402 Post Doc/G. Carman
Prabuddha.dey@rutgers.edu Lab 201

Franke Williarm 2-5509 Foculty
franke@aesop.rutgers.edu

Gillies Peter 2-3500 IFNH Director
director@ifnh.rutgers.edu Rm 122

Grillo Roger 2-3646 WFNH Associate Director
grillo@ifnh.rutgers.edu Rm 122

Gunning Christopher 2-3675 IFNH Staff
cgunning@rutgers.edu Rm 122

Han Gil-Soo 2-5402 Research Professor/G Carman

gshan@rci.orutgers.edu

Lab 201
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