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The nanogranular nature of C-S-H

Volume 55, Issue 1, January 2007, Pages 64-90
Constantinides, G. | Ulm, F.-1.

Despite its ubiquitous presence as binding phase in all cementitious materials, the mechanical behavior of
calcium-silicate-hydrates (C-S-H) is still an enigma that has deceived many decoding attempts from
experimental and theoretical sides. In this paper, we propose and validate a new technique and
experimental protocol to rationally assess the nanomechanical behavior of C-S-H based on a statistical
analysis of hundreds of nanoindentation tests. By means of this grid indentation technique we identify in situ
two structurally distinct but compositionally similar C-S-H phases heretofore hypothesized to exist as low
density (LD) C-S-H and high density (HD) C-S-H, or outer and inner products. The main finding of this paper

Journal of the
Mechanics and
Physics of Solids

Biothermomechanics of skin tissues

Volume 56, Issue 5, May 2008, Pages 1852-1884
Xu, F. | Lu, T.J. | Seffen, K.A.

Biothermomechanics of skin is highly interdisciplin}ary involving bioheat transfer, burn damage,
biomechanics and neurophysiology. During heating, thermally induced mechanical stress arises due to the
thermal denaturation of collagen, resulting in macroscale shrinkage. Thus, the strain, stress, temperature

R FAEERHF RE BT Appl Mech Rev_EMR SRR ZRAEBAREN LR THAKR ZH10 HYEZ—
ZAN
L

Applied Mechanics Reviews

Top 10 Most Downloaded Articles -- December 2009
Top 10 Most Downloaded Articles -- July 2009
Top 10 Most Downloaded Articles -- November 2010

Top 10 Most Downloaded Articles -- October 2009

Mathematical Modeling of Skin Bioheat Transfer
F.Xu, T.J.Lu, K. A. Seffen, and E. Y. K. Ng

Appl. Mech. Rev. 62, 050801 (2009) (35 pages)
Abstract Full Text: [HTML PDF (2023 kB) ]
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Gene Therapy and Regulation
Vol. 8, No. 1 (2011) 33—49
(€ World Scientific Publishing Company

DROP-ON-DEMAND INKJET BIOPRINTING: A PRIMER*

World Scientific

www. worldscientific.com

KYLE W. BINDER!, ARTHUR J. ALLENT, JAMES I. YOO
and ANTHONY ATALATY

Creating a custom bioprinting system

One of the best ways to overcome the limitations of desktop inkjet printers is to
develop a specialized bioprinting system. For example, Lee et al. designed a sys-
tem for bioprinting fibroblasts and keratinocytes using microvalves instead of inkjet
printheads (Lee et al., 2010) and leveraged this design to bioprint neural structures
(Lee et al., 2009). Another type of system leverages extrusion printing to bioprint
cells embedded in hydrogels. These hydrogels form fused droplets to form biological
structures (Moon et al., 2010). Depending on the type of delivery system these cus-

Anthony Atala %
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tom designs can have significantly different throughput and precision than desktop

printers.
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10P PUBLISHING BIOFABRICATION

doi: 10.1088/1758-5082/5/1/015001

Biofabrication 5 (2013) 015001 (10pp)

nature

materials

Bioprinting: Functional droplet networks

Hybrid printing of mechanically and
biologically improved constructs for
cartilage tissue engineering applications

Naside Gozde Durmus, Savas Tasoglu & Utkan Demirci
Moreover, acoustic technologies have
achieved the encapsulation of single (or
a few) cells into picolitre-sized droplets,
enabling droplet-based cryopreservation
of cells® and the printing of uniform,
size-controlled embryonic bodies for
stem cell differentiation’”?| However,

Tao Xu!, Kyle W Binder!, Mohammad Z Albanna, Dennis Dice,
Weixin Zhao, James J Yoo and Anthony Atala®

Wake Forest Institute for Regenerative Medicine, Wake Forest University Health Sciences,
Medical Center Blvd, Winston-Salem, NC 27157, USA

E-mail: aatala@wakehealth.edu
1. Introduction transfection of living cells [17]. These experiments support
the use of inkjet bioprinting as a low cost fabrication method

Naturally-derived hydrogels such as collagen, fibrinand elastin - and provide a glimpse of its future potential.

have advanced the field of biomaterials in tissue engineering
and regenerative medicine because their composition and
structure resembles that of native tissue [1. 2]. Organ/tissue
printing using inkjet technology is evolving into a practical
method to fabricate viable 3D tissue constructs and has found
widespread applications in the field of tissue engineering and
regenerative medicine [3. 4]. The bioprinting approach often

However, like many other bioprinting approaches, inkjet
bioprinting technology utilizes hydrogels as the primary
scaffold materials for printed cells [18]. Although a variety
of tissue constructs can be fabricated with these gel-based
scaffolds, these gels often have limited structural integrity
due to their low mechanical strength [19, 20]. This limitation
hinders development of printed constructs for use in load-
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3D Structural Patterns in Scalable, Elastomeric Scaffolds
Guide Engineered Tissue Architecture

Martin E. Kolewe, Hyoungshin Park, Caprice Gray, Xiaofeng Ye, Robert Langer,

and Lisa E. Freed* |:
Different approaches have been used to mimic key features

of this intricate environment, such as the application of chem-
ical and physical signals*®!”) and the re-creation of native tissue
structures by cell printing or seeding within pre-fabricated scaf:
folds. Various methods to print or place elements of tissue,
such as different cell types, hydrogels, growth factors, and
polymers in patterned proximity show promise for the devel-
opment of complex tissue types 1823

N\
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iR, =E=fkL, A
ATFEZ R, Robert

LangerB#%iFMh: “i%7
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ScienceDaily (July 1, 2011) — Ever since an
ordinary office inkjet printer had its ink cartridges
swapped out for a cargo of cells about 10 years

living tissue, scientists and engineers have never
looked at office equipment in quite the same way.
They dream of using a specialized bio-inkjet printer
to grow new body parts for organ transplants or
tissues for making regenerative medicine repairs to
ailing bodies. Both these new therapies begin with
a carefully printed mass of embryonic stem cells.
And now there's progress on getting that initial

Biolechniques

The Internarional Journal of Life Science Methods

prm—
I - I

Home New cell printing approach enables precise design
In the Journal of complex 3-D tissue structures

Arcie 0370972010

o Erin Podolak

New Technique Advances Bioprinfing of Cells
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>%Aﬁﬁﬁﬂ’ﬂiﬁ¢%ﬁﬂ’ﬂ BN EMTEN /5 A B AT RE(E
EFMIESUENNITSERRSEENBRER. 7

mass of stem cells printed.
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Better bioprinting with stem cells

Researchers at Harvard Medical School's Bio-Acoustic
Mems in Medicine Laboratory have developed a new L
automated bioprinting approach using stem : J—

cell embroids {aggregates of cells derived from -
embryonic stem cells). = ==

Block-Cell-Printing for live single-cell printing

Kai Zhang®?, Chao-Kai Chou¢, Xiaofeng Xia®®, Mien-Chie Hung®!, and Lidong Qin®<"
2Department of Nanomedicine and “Department of Systems Medicine and Bioengineering, Houston Methodist Research Institute, H
bDepartment of Cell and Developmental Biology and ®*Department of Radiology, Weill Medical College of Cornell University, New Y

‘Department of Molecular and Cellular Oncology, The University of Texas M. D. Anderson Cancer Center, Houston, TX 77030; and
Medicine and Graduate Institute of Cancer Biology, China Medical University, Taichung 404, Taiwan

(Fig. 64). The neurons showed normal morphology and clear
neurite outgrowth. The confined cell-spreading channel also in-
creased the possibility of autapse formation (6 and 11 DIV) (45).
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Umut Atakan Gurkan, Yantao Fan, Feng Xu, Burcu
Erkmen, Emel Sokullu Urkac, Gunes Parlakgul,
Jacob Bernstein, Wangli Xing*, Edward S.
Boyden*, Utkan Demirci*

Simple Precision Creation of Digitally Specified,
Spatially Heterogeneous, Engineered Tissue
Architectures [Communication]

Adv. Mater. 2013, vol. 25, p. 1192

ADVANCED

biotechnology

3D bioprinting of tissues and organs
Chemical Society Reviews issue 13 2013
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: The home of high impact reviews from across the chemical sciences.
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Impact Factor @EEYEE 24 Issues per Year Indexed in Medlin

Manipulating biological agents and cells in micro-scale volumes for
applications in medicine

M

\%4

Journals | Highlights and special offers | Adv|

I
Most Accessed in 9/2014

E55|HT4BEEEILT. WILEY-VCH

—_ T e i
I _ i1 | Building Brains i
H ™ Search our medical news databg ! ! » | 7 '
. NOWSHK — 1 | :
: Advanced Search 11 > 1
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1 | Hot Topics Neuroscience Psychology Surgery Microbio : : i 1
i N : '
1 Home 1 for Purch Medical Topics Prod 1 EETFING THE STANGARD :
1 : : 1
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I | Tissue Engineering i1 | B \ -l i

11

: Study Results from F. Xu and Colleagues Update : : tens of thouse.mds of dollars). But now researchers at MIT e.md :
: Understanding of Tissue Engineering : : Harvarc.I Medl‘cal Scthol have dt?veloped a m.ew way to build :
: Published In Blotech Business Week, July 25, 2011 i three-dimensional brain tissues in any conceivable shape—and :
I i i i on the cheap. m :
! N ¥ N/ :
i “HRIERSIEERNMREE T AMNXEART I ‘W E IR T — AR = 4N A CUR B R T OK, | |
H TZHIERR. 7 i ZRHERAR, TRTHEEERK=Z4MKER. 7 I
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Micralluid Nanedlusd [2012) 13:665-674
DO 0 L0 EOambE 2000 T Tul

RESEARCH FAFER

R g E FR I
Synthesis of magnetic hydrogel microparticles for bioassays YRHAT Lab Chip %

and tweezer manipulation in microwells -
:—'\ FRETET Patrick #I%1F

Su Kyung Sub - Stephen C. Chapin -

T. Alan Hatton - Patrick S, Doyle V[ if:  “EEMERURERR ARTH
within a microfluidic system. In addition, three-dimen- BN A T AR RO E i
sional clusters of magnetic gels have been created on pat- RAMME BN EE. 7

terned magnets to study cellular structures (Xu et al. 2011).
Magnetic forces can be used not only for the assembly of
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EXAPPLIED MATERIALS

XINTERFACES

JINZE A British Columbiak

Paper as a Platform for Sensing Applications and Other Devices: A ZRIWalusFiStoeber#i%

Review
Suresha K. Mal‘la\clev::l,”"+ Konrad Walus,* and Boris Stoeber ¥

Finally, after baking at 80 °C, another paper with inlet and 0utlet|:

holes is fixed on top of the assembly to form a channel. This
approach is very simple and capable of producing microchannels
with a width of as little as 100 ym, and any geometry can be
fabricated in 2 h on a laboratory bench without the need of
special equipment.

XA R & E =T
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1 B & il & 100um3BE B9
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BT, RAF2NEHERE

s,

Analyst

Cite this: Analyst, 2013, 138, 4714

RSCPublishing

Recent advances in microfluidic cell separations

layer of coating oriented capture antibodies in the optimal
position for capture of HIV subtype virus.*® Their approach
resulted in 70% capture efficiency of HIV subtypes from whole
blood. The same approach can be adapted for other cell isolation
methods. Tumor cells were isolated by patterning an affinity

Yan Gao,” Wenjie Li* and Dimitri Pappas*®® [

% [E Texas Tech K ZHY
Pappas#i Xt Lt i
E): “fb{I0 7 RIEE
70%#9 £ MHIVIE B 45k
ME., mMAEHERNGE
RAEZHEEIE bR
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Most Downloaded Biosensors and Bioelectronics Articles

The most downloaded articles from ScienceDirect in the last 90 days.

8. Advances in paper-based point-of-care diagnostics

Jie Hu | ShuQi Wang | Lin Wang | Fei Li | Belinda Pingguan-Murphy | Tian Jian Lu | Feng Xu

Advanced diagnostic technologies, such as polymerase chain reaction (PCR) and enzyme-linked immunosorbent

assay (ELISA), have been widely used in well-equipped laboratories. However, they are not affordable...
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1| T will be working with my colleagues from Harvard and MIT, Drs. Bob Langer, Utkan Demirci, i
|| and Jeff Blander on this project. H
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I
i| The book project will cover a variety of topics. Examples include chapters on drug delivery and 1
|| monitoring systems, global health diagnostics for infectious diseases, and use of biosensors. In H
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