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Biofluid and Flow Control Laboratory (BFCL)
Diagnosis of various biofluid flow phenomena and development of creative biomimic technologies
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Biofluid Laboratory was founded in 1987 and designated as a National Research Laboratory (NRL) of Korea in 2000 and
National Leaping Research Laboratory in 2006. On 2008, this lab was designated as Biofluid and Biomimic Research
Center (BBRC) from MEST/NRF as a creative research initiatives (CRI) laboratory with the research topic of "Diagnosis of
Biofluid Flow Phenomena and Biomimic Research".

In the initial stage, the main research areas were flow control, microfluidics, biofluids, bluff-body aerodynamics and wind
engineering (environmental fluid mechanics). For example, various passive and active flow control techniques were applied
to various practical flows to reduce drag or to resolve various practical engineering problems such as ventilation in vehicles
and factory buildings. The laboratory has developed almost all kinds of advanced quantitative flow visualization techniques
for measuring spatial distributions of velocity, temperature and pressure of various thermo-fluid flows. These advanced
experimental techniques have been applied successively to analyze complicated flow structures of various flows.

We are diagnosing various biofluid flows and microfluidic flows such as blood flows related with circulatory vascular
diseases(CVDs) and biological flows in living creatures using advanced bio-imaging techniques.

As biological flows in living creatures, we are investigating the sap flows in xylem vessels of vascular plants, liguid-feeding
phenomena of mosquitoes and butterflies, and blood flows in chicken embryos and zebra fishes. Whole velocity fields of the
flows around plant leaves, butterflies and planktons are also measured to investigate their fluid-dynamic characteristics.
These researches play an important role in various engineering applications, development of creative biomimic techniques.
In addition, blood flows related with circulatory vascular diseases have been measured by using X-ray  PIV or Echo-PIV to
investigate the pathogenesis of CVDs. In addition, we are developing new advanced flow visualization techniques
(angiographic X-ray PIV, holographic micro-PTV, ultrasound-PIV) and biodegradable nano/micro-particles for biomedical
imaging in clinical applications.

The current and on-going research works are:

● Diagnosis of biological flows and development of biomimic technologies
▶ Experimental analysis of various biological flows to

reveal the secrets of nature
▶ Bio-imaging of biological flows in plants and animals

- Sap flow in xylem vessels of various vascular plants
- Liguid-feeding of insects such as mosquitoes and 
butterflies

▶ Development of creative biomimic technologies
- Mosquito pump, plant-inspired pump, bioinspired 
solar cells and fuel cells

▶ Blood flows related with circulatory vascular
diseases(CVDs)
- Blood flows in animal disease models
- Investigation on pathogenesis of CVDs
- Development of biochips for early detection of CVDs

● Flow control and experimental fluid mechanics
▶ Wind tunnel studies for bluff bodies (vehicles, 

building etc.)
▶ Drag reduction using active and passive flow control 

techniques
▶ Wind engineering studies to resolve environmental flow 

problems
▶ Flow control using microfluidics such as microriblets and 

nano surface morphology
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Nano & BioMEMS Laboratory
Investigate and Control biological phenomenon in nano scale using a Micro/Nano scale device

Beginning to actively research at the end of 1980, MEMS (Micro Electro Mechanical System) technology was expected to
adapt by many different fields because of its vast untapped potential. Recently there is an attempt to integrate the MEMS
technology into biological application, which requires high marketability and technological solubility.

Nano & BioMEMS Laboratory (NBL) was established at February of 2004 by professor Lim, Geunbae whose
accomplishment includes world-first 'Active Catheter' in 1996, which can travel in a blood stream, and first successful
commercialization of Micro PCR in 2003, which can detect viruses using MEMS technology.

Our research areas are categorized mainly in three.
First, determining a phenomenon of Biomolecules, and cell, our goal is to measure DNA, protein and cell signals by
biosensor and to output the result with electrical signal. The current research topic on the area is Aptamer and cell sensor
using nano-transistor.

Second is micro-reaction technique to control bio-molecules. The current research topic includes micro reactor, and
regulation of cell control factor within a micro chamber for pharmaceutical evaluation.

Third, we are researching on Brain-machine interface (BMI) using high-sensitive nanowire tools to measure extremely small
signal of a neuron in-vivo condition.

Our laboratory is applying a statical method upon uncertain bio- and nano-signal to mathematically handle them easily and
to have clear specificity.
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