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Point-of-care diagnostic tools: a look into the rapid detection of

bacteria and other potential applications
Michael Muljadi, Chao-Min Cheng*

Institute of Biomedical Engineering, National Tsing Hua University, Hsinchu, Taiwan

Abstract

Bacteria such as Eschericia coli (E. coli) remain one of the major microorganisms that present challenges to public
health, the food and biotech industry, and the environment. Efforts to battle the microorganism has been met with
continuous roadblocks and resistances such as inaccessibility to biochemical analytical tools and the emergence of
multi-drug resistant strains, resulting in a multitude of challenges that demand serious attention. The advent of point-
of-care (POC) diagnostic tools opened up doors for research that look for new strategies not only in disease
management such as bacterial infections, but also in clinical treatment strategies, environmental management, and
accessibility to modern analytical technologies in low-resource settings. Five diverse studies that looked at POC tools
to detect bacteria in a variety of applications serve as an insight to current and future potential of rapid detection

devices that could make a positive impact to human life and the world.

Keywords: Point-of-care diagnostics; Eschericia coli

1. Introduction In the field of epidemiology and public health, the

Bacteria are single-celled organisms that emergence of microorganisms that are resistant to
constitute a major part of the prokaryote family. They play a antimicrobials have been a source of concern for scientists
major role in the earth’s ecosystem and are beneficial to and medical professionals alike [8]. It was suggested that
agriculture [1], the food and biotech industry [2], and even persistent misuse of antibiotics could lead to much more
in medicine [3]. Despite its benefits, bacteria remain an area serious global antibacterial resistance, the burden of which
of concern in the spread of diseases [4-5], contamination of remains hard to predict [9]. To date, it still remains one of
food and water sources worldwide [6], and the environment the major public health concerns of the century, ironically
[7]. driven by easy access and its abuse on minor ailments,

especially in the developing world [10]. Antimicrobial-

* 101, Section 2, Kuang-Fu Road, Hsinchu, Taiwan 30013, TEL: +886 (3) 5162420, FAX or Direct Dial: +886 (3) 5745454, E-
mail: chaomin@mx.nthu.edu.tw
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Innovations in Medicine and Life Sciences through Development of Quantum Life Technology
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Perspectives for Future Society

2020s: First practical nanomachine used for medical purposes
2030s: Nanomachines can be inserted directly into the brain and interact with brain cells
2030s: True virtual reality generated without the need for external equipment
2030s: "Remote experience" of other people's senses with real-time information
brain transmission of brain nanobots
2030s: Nanomachines in the brain expand cognitive, memory and sensory functions
in the brain
2030s: Stem cells for regenerative medicine of organs, control of aging process
2030s: Prediction of diseases such as cancer many years before the onset by nanosensors
2030s: Realization of optical computers
2030s: Realization of quantum dot computer
2040s: Spend most of your time in virtual reality like The Matrix
2040s: Human Digital Twins will be realized by using IoNT (internet of nano things)
2050s: Lifespan over 150 years due to stem cell and gene aging repair
2070-2100: Read your mind, record your dreams
Robots surpass humans, where consciousness grows in machines
Reverse aging
Eliminate all ilinesses

R. Kurzweil, “The Singularity Is Near”,2005
M. Kaku, “Physics of the Future: How Science Will Shape Human Destiny
and Our Daily Lives by the Year 2100, 2011

Fig. 3. Perspectives for Future Society towards 2100
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layer chip. C: The principles of cell separation technology based on
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A: Single-layer microfluidic device is composed of Lid and Bottom device.
Laminated microfluidic device is composed of Lid, some Flow-path
devices, and Bottom device. B: The microfluidic device is connected to

silicon tube using by commercially available connecters.
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Bioimaging in Near Infrared
Kohei SOGA™?

1Facu/ty of Advanced Engineering, Tokyo University of Science
’Research Institute for Biomedical Sciences, Tokyo University of Science

Abstract

For bioimaging, transparency is one of the most important issues for achieving. Simply, the matter is light can

propagate straight ahead or not. If not, the object is not transparent. By using visible light, the light penetration

depth is only a few millimeters. It may be possible to make biological tissues transparent by using some sort of

chemicals for visible light, though it must kill the cells and tissues. On the other hand, the depth is in centimeter

order for near infrared light. In this paper, the method to achieve transparency for biological tissues is discussed.

On the last part of the paper, the unique nano-structure of the probe for photodynamic therapy excited by near

infrared will be introduced as an example of nanotechnology required for the near infrared biophotonics with

transparency.

Keywords: Transparency, Bioimaging, Near Infrared, Nanostructure
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