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ABSTRACT 

Improved in vitro determinations of drug efficacy and cellular response to administered drugs will 

be possible by detecting multiple components from a single RBC sample using a flow-based system 

in less than 20 minutes. By incorporating multiple cell types into a single device, this is an example 

of an improved in vitro measurement involving iloprost, a drug that is said to increase blood flow. 

An 18-well microfluidic array that serves as a precursor to a 96-well micro titre plate device can be 

addressed by fluid flow using this method. The ability of the microfluidic array presented here to 

better mimic the in vivo circulation by incorporating the flow of blood components, as well as 

simultaneous detection and laboratory automation for micro titre plates, suggest that improved 

mechanistic drug research studies will be possible. The micro fluidic array can also be used to 

measure the concentrations of various metabolites in the RBC using fluorescence microscopy. Here, 

we discuss the current progress made toward using this device for personalized medicine. Together, 

the advantages of micro fluidic technologies and automation of micro titre plates may make it 

possible for biotechnology advancements involving better replicas of in vivo processes. For 

instance, the properties of absorption, distribution, metabolism, excretion, and toxicity (ADMET) of 

drug candidates will be able to be examined during drug research on a platform that is more realistic 

if a flow-based and multicellular system can be integrated with the technology that is already 

available for microtitre plates.  
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INTRODUCTION 

According to a report from the Center for Drug Evaluation and Research of the Food and Drug 

Administration, it takes anywhere from 0.8 to 1.7 billion dollars for a single drug candidate to reach 

the clinical trial phase, also known as phase III of the process for getting a drug approved. 

Additionally, it was determined that problems with ADMET's properties cause 92% of drug 

candidates entering phase I to fail before going on the market. Before the drug candidate enters the 

clinical trial phase of development, many aspects of the drug discovery process, such as the 

mechanism of action of certain drugs, the solubility of the drug candidate, and toxicity studies 

involving the candidate, could be examined in a multicellular system with actual blood flow. 

Researchers would be able to find any unanticipated problems earlier in the drug development 
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process, reducing the number of drugs that fail clinical trials and increasing the cost of testing drug 

candidates that fail. The incorporation of commercial HTS automation capabilities is a benefit of 

the current drug development methods that make use of microtitre plate technology. Automated 

instruments can be used for a variety of tasks, including complex biological sample preparation, the 

simultaneous introduction of multiple sample volumes, and the integration of various 

instrumentation for sample separation, identification, and quantification. Numerous instruments 

have been developed on this scale as a result of the acceptance of a standard microtitre plate 

dimension, which has led to numerous advancements in the technology's automation and detection 

methods [1,2]. 

 DISCUSSION 

According to a report from the Center for Drug Evaluation and Research of the Food and Drug 

Administration, it takes anywhere from 0.8 to 1.7 billion dollars for a single drug candidate to reach 

the clinical trial phase, also known as phase III of the process for getting a drug approved. 

Additionally, it was determined that problems with ADMET's properties cause 92% of drug 

candidates entering phase I to fail before going on the market. Before the drug candidate enters the 

clinical trial phase of development, many aspects of the drug discovery process, such as the 

mechanism of action of certain drugs, the solubility of the drug candidate, and toxicity studies 

involving the candidate, could be examined in a multicellular system with actual blood flow. 

Researchers would be able to find any unanticipated problems earlier in the drug development 

process, reducing the number of drugs that fail clinical trials and increasing the cost of testing drug 

candidates that fail. The incorporation of commercial HTS automation capabilities is a benefit of 

the current drug development methods that make use of microtitre plate technology [3]. Automated 

instruments can be used for a variety of tasks, including complex biological sample preparation, the 

simultaneous introduction of multiple sample volumes, and the integration of various 

instrumentation for sample separation, identification, and quantification. Numerous instruments 

have been developed on this scale as a result of the acceptance of a standard microtitre plate 

dimension, which has led to numerous advancements in the technology's automation and detection 

methods [4-6]. 

CONCLUSION 

This will ultimately lead to smooth muscle relaxation and vasodilation. The majority of drug 

discovery methods in vitro, if not all of them, do not take blood flow into account. Drug efficacy 

that is dependent on shear-induced deformation, such as Trental, can now be accurately analyzed 

using a controlled platform by integrating flow into a HT and automated platform. As framed in, the 

mix of highlights found in microfluidic advancements and microtitre-based estimations are utilized 

with the microfluidic cluster that is depicted in this work. The ability to perform on-chip cell 

culture, sample injection and separation, and incorporate gaseous interfaces and valving techniques 

are among the advantages of microfluidic devices. This allows for the integration of a more lab-on-

a-chip approach onto a single device. This microfluidic array will be able to handle simultaneous 

and variable sample volumes while maintaining micro titre plate dimensions thanks to automation 

and other technologies already in use. By combining the benefits of each system, the microfluidic 

array offers excellent opportunities for HT and automated clinical testing and research. 
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