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DESCRIPTION: Recent scientific and technological developments and innova-

tions have significantly improved the quality of life and saved lives in the

developed world. But, these developments are not introduced to the developing

and underdeveloped countries. We still face unprecedented healthcare

challenges in the 21st century. The prevalence of major diseases today, from

the global AIDS pandemic to antibiotic-resistant tuberculosis, cuts across the
healthcare, political, economic, so-

cial, and biomedical disciplines:

These diseases will continue affecting

the world unless major measures are

taken to develop comprehensive pre-

vention and treatment programs.

Thus, engineers and scientists are

expected to play a critical role in
developing novel and affordable

healthcare technology and medica-

tions to solve global healthcare pro-

blems, especially in the developing

and underdevelop countries. The

objectives of this special issue are to

discuss the global healthcare systems,

financing, delivery and management.
We also focus on the recent techno-

logical advances in healthcare and

their use in diagnosing, treating, and

preventing diseases, using novel technologies to develop new drugs, technology

regulation, and ethical issues surrounding the use of novel technologies.

The first paper, titled ‘‘Microfluidics and Nanotechnology for Detection of

Global Infectious Diseases’’ by Damhorst et al., emphasizes the emergence of

microfluidics and nanotechnologies and discusses the need for the tools of the
submillimeter scale to overcome the shortcomings of the existing tools to meet

the needs of people worldwide for simple, accessible diagnostic tests. It also

discusses the urgent need for the

commercialization and translation of

micro- and nanotechnology-based di-

agnostics for HIV, TB, and malaria.

Finally, the paper emphasizes the

potential impact of these technologies
in the lives of millions of people in the

world’s poorest regions that are dis-

proportionately impacted by these

life-treating infectious diseases.

The second paper, titled ‘‘Ad-

vances in nanotechnology and micro-

fluidics for Human Papilloma Virus

(HPV) diagnostics’’ by Tasoglu et al.,
focuses on the existing assays and

platforms employed for HPV diagno-

sis, and highlights recent advances in

nanotechnology and microfluidics

that potentially enable new ap-

proaches for HPV diagnosis. It em-

phasizes the limitations of the

currently used methods for rapid and
inexpensive testing in large popula-

tion groups and developing countries

since instrumentation and technology

for real-time PCR amplification is not

available. It also discusses the urgent

need for innovative and inexpensive

diagnostic methods and platforms

based on the integration of merging
nanotechnologies and sensing meth-

odologies for HPV diagnosis in

clinics.

The third paper, titled ‘‘Wearable

Sensors For Healthier Pregnancies’’
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by Penders et al., evaluates wearable
sensors as an enabling technology to

motivate healthier lifestyle behaviors

during pregnancy and reduce the risk

of lifestyle-related pregnancy compli-

cations in both developing and devel-

oped countries. It also integrates

wearable sensor technologies, behav-

ior change and pregnancy monitoring
to promote healthy pregnancies with-

in the context of behavior change. It

extensively reviews existing wearable

sensor technology for the field of

pregnancy monitoring and discusses

the main challenges in designing

wearable sensor systems and algo-

rithms for lifestyle behavior monitor-
ing during pregnancy. Finally, it

presents the main opportunities at

the intersection of wearable technol-

ogy, behavior change and obstetrics to

reduce pregnancy complications and

improve outcomes.

The fourth paper, titled ‘‘Diagnos-

tic Tools for Lab-on-Chip Applications
Based on Coherent Imaging Micros-

copy’’ by Merola et al., discusses the

need and importance of the develop-

ment of miniaturized devices able to

provide fast and reliable testing for

clinical diagnosis. It gives an in-depth

review of the optofluidic imaging

platform based on the integration of
some powerful optical techniques to

Lab-on-Chip (LoC) for rapid diagnosis

with the main emphasis on the feasi-

bility of a multi-purposeoptofluidic

imaging platform. The proposed

platform can be used to manipulate

cells, measure biophysical parameters

and provide long- term cost-effective
healthcare solutions.

The fifth paper, titled ‘‘Biomedical

Applications of Untethered Mobile

Milli/Micro-Robots’’ by Sitti et al.,
presents in-depth reviews of small-

scale untethered mobile robots with

applications in medicine to overcome
difficulties with conventional medical

devices that fall short without an

invasive intervention. It furthermore

discusses the minimally invasive

applications of untethered mobile

milli/micro-robots for treatments in

clinics.

The sixth paper, titled ‘‘AMP-
FLUID: Aggregation Magnified Post-

Assay Fluorescence for Ultrasensitive

Immunodetection on Digital Micro-

fluidics’’ by Fan et al., presents a novel

digital microfluidic platform in which

the discrete droplet confines beads,

eliminating the problem of bead

retention. It also decreases the dis-
tance to diffuse between the biomo-

lecules in solution and the capture

antibodies immobilized on the solid

carrier to have a more rapid incuba-

tion and analysis to attain increased

sensitivity. The proposed platform is

highly likely to improve bead-based

point-of-care (POC) diagnoses in de-
veloping countries.

The seventh paper, titled ‘‘Ad-

vances in Smartphone-Based Point-

of-Care Diagnostics’’ by Xu et al.,
focuses on the state-of-the-art ad-

vances in smartphone-based point-of-

care (POC) diagnostics with main

emphasis on smartphone-based POC
diagnostic technologies to detect and

collect the desired signals both in vivo
tests and in vitro tests. Because

smartphones are widely available and

affordable, they will be very essential

tools for POC diagnostics in both

developing and developed countries.

The eighth paper, titled ‘‘Demon-
stration of a Remote Optical Measure-

ment Configuration that Correlates

with Breathing, Heart Rate, Pulse

Pressure, Blood Coagulation and

Blood Oxygenation’’ by Ozana et al.,
describes the use of an optical remote

system for the estimation of five vital
biomedical signals including heart

rate, breathing, pulse pressure, blood

coagulation, and oxygen saturation

in swine from a distance of approx-

imately 40 m. The proposed plat-

form, which is a low cost and

compact, integrated multifunctional

system, can be used to overcome the
global healthcare challenges, espe-

cially those relevant to developing

countries.

The ninth paper, titled ‘‘Engineer-

ing a Global Response to Infectious

Diseases’’ by Fitch, proposes a more

robust, adaptable and scalable infra-

structure to improve the capability to
respond to infectious diseases that

are a major cause of death and eco-

nomic impact worldwide. The paper

discusses advanced technologies to

improve current approaches to infec-

tious disease management and engi-

neering challenges to accelerate the

application of science to infectious
disease planning and response at the

global scale. Finally, the paper em-

phasizes the importance of ethical

issues needed to leverage traditional

infrastructure for infectious disease

response and nurturing a global cul-

ture of responsibility in both health-

care and technical applications.
We believe that this special issue

helps increase the public awareness

and stimulate discussions on health-

care knowledge, and the development

of long-term cost-effective healthcare

solutions. It also stimulates discus-

sions on new healthcare technologies

and advocating for policies and re-
sources to provide people with access

to the solutions of health problems.

Finally, it helps us strengthen partner-

ships among governments, healthcare

industry, and international research

institutes. h
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