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AL T RT C XUARALEE tion in the tissue and the vascular system, blood-tissue convection,
blood perfusion, and also metabolic heat generation in tissues. Its
S5 AL R Bl T T B e accurate description is critical not only for fundamental

N understanding of biological processes/functions such as the human

“Xu SFRGMIE T BRI FERESHL, %E thermoregulation [1], but also for many medical and biological
HE T ATREMIRO S SR S5, XX BRI A AR W) treatments such as hyperthermia and hypothermia [2], laser
MR ECEE surgery [3], infrared irradiation [4], hypothermic preservation
and cryopreservation [5].
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concluded that thermal conductivity, convective heat transfer coefficient and initial tissue
temperature have a pronounced influence on the burn injury, but the effect of the blood

ﬁlj[‘ﬁﬁ ﬂ:?%mi Pi Hjﬁf Ef 1 ']'jj *ﬂ J_\‘ 7'7“5 H perfusion rate is much lower than other parameters. Autrique and Lormel (2008) suggested

PN _ A B that uncertainties in epidermis and dermis volumetric heat generation and skin thickness affect
HTT e ﬁ[;ﬂ'ﬂiﬂjﬁ, ™ jj EE‘* Tjj E/J w2 l]ﬂ ’ the temperature results in skin burn predictions. Xu et al (2008) developed a computational

24 B 2% B I 9 I8 33 0 5495 R 52 AR /DS, approach to examine the influence of different parameters on thermomechanical behavior of
. FOEL RE 2N ) [EP N skin under burn d and thermal stress. Their results showed that the blood perfusion
fEXT&%Eﬁ/mgﬂ 7Fﬁ iﬁ%ﬁ l% E’]E‘f”m ° rate has little influence on thermal damage and a pronounced effect on skin temperature

distribution.
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DROP-ON-DEMAND INKJET BIOPRINTING: A PRIMER*

KYLE W. BINDER', ARTHUR J. ALLENT, JAMES ]. YOO
and ANTHONY ATALATT

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-
tom designs can have significantly different throughput and precision than desktop

CRXMAEVHTEINT 6, SEGUEMEL, REKERR THH
FHERRCRNREEL. 7

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

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

ll;lpl! fibrinand elastin~ and pr
oot s, inkjet
primary

structure
printing u:
method to fabric .m viable %D
widespread applic: S i
regenerative medicine
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Anthony Atala 3%, 4ErCARMA
BEZEFO R FAESEEIEAN

nature i
materials !

Bioprinting: Functional droplet networks

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,
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Upconversion nanoparticles based FRET aptasensor for rapid and
ultrasenstive bacteria detection
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Paper-based device with on-chip reagent storage for rapid extraction of DNA from biological

samples, Microchimica Acta, 2017 , 184 (7) :2141-2150
Jl
Point-of-care diagnostics to improve maternal and ‘”ﬂ'owards lab-on-a-chip diagnostics for malaria

neonatal health in low-resource settings

Catherine E. Majors, @ Chelsey A. Smith, Mary E. Natoli,
Kathryn A. Kundrod and Rebecca Richards-Kortum
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Sample preparation. Sample preparation can be a chal- Richard
lenge in detecting any biomarker, but it provides a significant Icharas
challenge for NATS, as nucleic acl;l:izéampliﬁcalion is inhibited K ortum /m\
by components of bodily fluids.”*"" Sample preparation for o «
POC tests typically consists of collection, separation, extrac- *El tH H F{:Ejj_k
tion, and concentration of nucleic acids. Commercialized ¢ S
paper-based sample collection and plasma separation tech- ’f’bﬁ’]éﬁ]%ﬁénu
nologies are commonly used for sample collection.”” Novel 1§ £ /1 [ff 2 /)
approaches to sample preparation, including microfluidic _, N -
separation technigues® ™ and extraction and concentration BHAY iz
techniques,”™ have been previously reviewed. However, chal- % ﬂ:‘ % % ﬁé

lenges remain before unprocessed blood or other clinical
samples can be applied directly to amplification and detec- Z'K”o

tion assays at the POC.

elimination

N. Kolluri, C. M. Klapperich and M. Cabodi ®* % [H 4w
The most promising paper microfluidic devices are integrated j( oy /EE 'jf% IE
devices which rely only on passive wicking to move fluids, -
c.limimlti.ng (hl“ I.]L'L‘(l l.'m' active Pmnping rcqu.ircd in tradi- % T %% %{ ﬁ
tional microfluidic devices. Fully-integrated devices have pre- i i
viously been demonstrated for other disease diagnostics.”**" Mario Cabodi
Cordray and Richards-Kortum demonstrated an integrated “[;F ’ﬁ[\ if’b t[j .
paper-and-plastic device to amplify malaria DNA using RPA H °
(l"i.g. 7(.i)l).’” t;/l(;rc‘rccclllfl);, Xu et al. (Ivmltlmstrmcd a paper- “ g4 AR R
origami-based device which incorporates all process steps, in-

di i eadout (Fig. (1), The device [ 15t & B0 2
cluding sample processing and readout (Fig. 7(ii)). The device =T
incorporates a simple paper-folding technique to lyse whole i

; P § (SEAD s o yee WS 0 F B T
blood, and extract and transfer the DNA into an amplification
region, where multiple LAMP assays can be performed. After Y5277 12 K77
amplification, a UV flashlight is used to visualize amplified
DNA."
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