
International Journal of Clinical and Experimental Medicine Research, 2022, 6(4), 433-437 
https: //www.hillpublisher.com/journals/ijcemr/ 

ISSN Online: 2575-7970 
ISSN Print: 2575-7989 

 

DOI: 10.26855/ijcemr.2022.10.019 433 International Journal of Clinical and Experimental Medicine Research 
 

The Latest Application Development of New 
Technologies for Modern Pharmaceutical Analysis 

Yingyi Ning 

Shool of Pharmacy, Shenyang Pharmaceutical University, Shenyang, 110016, China. 
 
 

How to cite this paper: Yingyi Ning. 
(2022) The Latest Application 
Development of New Technologies for 
Modern Pharmaceutical Analysis. 
International Journal of Clinical and 
Experimental Medicine Research, 6(4), 
433-437. 
DOI: 10.26855/ijcemr.2022.10.019 
 
Received: September 25, 2022 
Accepted: October 20, 2022 
Published: November 17, 2022 
 
*Corresponding author: Yingyi Ning, 
Shool of Pharmacy, Shenyang 
Pharmaceutical University, Shenyang, 
110016, China. 

  Abstract 
In recent years, pharmaceutical analysis technology has made great progress. 
Most drug analysts are working on traditional drug analysis techniques and rely 
on the continuous development of high-tech applications. Due to the advent and 
popularity of cutting-edge tools, new technologies have become widely used in 
pharmaceutical analysis. Over the years, scholars have developed the following 
new technologies: high-speed countercurrent chromatography, capillary film 
technology, time-resolved fluorescence analysis technology, high performance 
liquid chromatography-mass spectrometry technology, etc. This paper compre-
hensively sorts out and analyzes the advantages of pharmaceutical analysis 
technology, effectively divides the types of pharmaceutical analysis technology, 
and expounds and analyzes the practice of pharmaceutical analysis technology. 
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With the application of advanced technology in drug analysis, the technological development of drug analysis 

has become faster and more comprehensive, and at the same time, a large number of new technologies of drug 
analysis have been applied to the current demand market. Pharmaceutical process analysis technology, the use of 
infrared spectroscopy technology to analyze the production of drugs, and the evaluation and determination of the 
composition of the drug to achieve the effect of comprehensive monitoring, but also to better monitor the actual 
production of drugs, and ultimately ensure the quality and yield of drugs. The high-throughput analysis technology 
of drugs takes automation technology as an important basis, analyzes and compares from the molecular structure 
level, and then realizes scientific and reasonable monitoring and analysis. At this stage, the important premise for 
the implementation of this drug analysis technology is microplate, microarray and microfluidic chip technology. 
The analysis of the physical characteristics of drugs in a solid state is also a kind of pharmaceutical analysis tech-
nology, which lays a certain technical foundation for the development of new drug products by analyzing mixture 
drugs and drug components, in addition, including herbal medicine analysis technology and in vivo sample analysis 
technology. These new technologies have not only facilitated drug development, but have also had a huge impact 
on other fields. 

1. A review of new technologies for modern drug analysis 
High-efficiency capillary technology has realized the integration and development of modern microcolumn se-

paration technology and electrophoresis technology, and since 1990, high-efficiency capillary electrophoresis tech-
nology has been widely used in many fields, such as damage determination, fragment separation, mutation moni-
toring, and DNA analysis. With the rapid development of China's economy, the safety of food and medicine has 
gradually become prominent, and food and drug safety is related to people's livelihood issues, and it is also the 
most basic guarantee for personal safety. On the one hand, frequent food and drug accidents have caused great 
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damage to people's health; On the other hand, it also has a bad impact on the regulatory technology and integrity of 
the market. Therefore, in the face of the safety of drugs and food, it is necessary to take effective safeguard meas-
ures and monitor drugs and food to ensure the safety of people's lives, so that the livelihood problems in this area 
can be effectively solved. The application of high-performance capillary electrophoresis analysis technology can 
effectively identify the composition of harmful substances, and find harmful substances contained in drugs and 
foods through monitoring, so as to further ensure the safety of food and drugs. In addition, high-efficiency capillary 
electrophoresis has excellent performance in terms of accuracy of analytical results and analysis cost. 

High performance liquid chromatography can also play a better detection effect on the most complex samples, 
and mass spectrometry has a better detection sensitivity effect, so it can provide the structure and relative molecular 
mass of related samples, researchers can detect and analyze highly complex drugs through high performance liquid 
chromatography-mass spectrometry technology, in the process of studying drug metabolism, effectively integrated 
into this technology, so that the separation and purification link has been greatly strengthened, for those metabolites 
with high complexity and difficulty in identification, Accurate separation can be achieved, and the separation effect 
is very significant. The important basis of fingerprinting of traditional Chinese medicine is DNA fingerprinting, and 
in the process of practical application, liquid phase fingerprinting is widely used. Because Chinese medicine has 
complex components and the types of Chinese medicine are also diversified, the difficulty of extraction is further 
deepened in the process of separating and purifying drugs. For secondary metabolites only, to achieve a good mon-
itoring effect is very rare, this method has the characteristics of high resolution, even if the chemical composition is 
complex can separate them, because there is a certain difference between the peaks of different chemical products, 
so the height and peak area of different peaks in the chromatogram are used to express the content of various com-
ponents of traditional Chinese medicine. According to the relevant research experience and achievements of scho-
lars in the industry, high performance liquid chromatography-mass spectrometry technology can fully reflect the 
quality indicators of Chinese herbal medicines, and effectively distinguish the application of highly similar Chinese 
medicine components, and the effect achieved in the process of comparative analysis of Chinese medicine compo-
nents is very significant. 

High-speed countercurrent chromatography was first applied in the 80s of the 20th century, and the method 
deeply incorporated liquid-liquid partition chromatography separation technology. In the specific practice process, 
whether it is the convenience of processing or the scope of application, the advantages of high-speed countercurrent 
chromatography separation method are very obvious, and in the process of solid-phase extraction, this method does 
not require the selection of stationary phase. Therefore, in the actual technical application process, the application 
of high-speed countercurrent chromatography is mainly reflected in the separation of food functions and the re-
moval of food toxicity and other aspects have a good effect [1]. 

2. Advantages of new technologies for modern drug analysis 
Now the emergence of new drug analysis technology, compared with the traditional process detection technology, 

can form a great advantage, but also can reflect better results. Because traditional drug analysis technology is diffi-
cult to adapt to instruments or corresponding technical monitoring methods, it cannot effectively track drugs in time 
in the process of pharmacy, and at the same time, it cannot reflect the quality of drugs in time. The emergence of 
new technologies will carry out a very comprehensive control of the whole process of pharmaceuticals, and can 
also ensure the real data of drugs, realize the authenticity and reliability of drugs, and at the same time control the 
drug production process, provide a strong guarantee for the quality of drugs, and ultimately reduce losses for man-
ufacturers, and play a better role in the treatment of patients [2]. Traditional drug analysis technology for macros-
copic analysis methods, difficult to meet the requirements of the current technology, and some bacteria and viruses 
and even smaller molecule level quality analysis is difficult to play a better analytical effect, and new technology 
effectively makes up for this part of the defects, so the use of drug high-throughput screening analysis technology, 
can be in a short time to select drugs, which provides a strong technical support for the research of viral drugs, not 
only for the research process to save a lot of time, but also to reduce a lot of manpower, It also reduces errors be-
tween data, ultimately alleviating patient suffering. 

3. Commonly used drug analysis techniques 
3.1 Pharmaceutical process analysis techniques 

In the process of analyzing the current drug raw materials, intermediate products and final products, offline me-
thods are mainly used for analysis, but some drug characteristics have a certain degree of delay in the production 
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stage, which cannot accurately reflect the actual situation of drug production at that time, and the quality of drugs 
on the production line cannot be reflected by actual analysis data; However, the drug process analysis technology 
monitors the drugs on the production line in real time to achieve the purpose of tracking and analyzing the quality 
of drugs, so as to scientifically and effectively control the quality of drug production. In the process of studying and 
analyzing the extraction of Chinese herbal ingredients, infrared optical spectrum analyzers are mainly used. In the 
specific practice process, when determining the extract for drug process analysis, the near-infrared spectroscopy 
method should be scientifically applied, and the corresponding model should be constructed for analysis, and in the 
process of online detection, the least squares method and the drug control analysis method are comprehensively 
used, and the measurement results are displayed through the chromatogram, and the mass concentration of the drug 
is intuitively reflected, and the effective judgment and detection of the production process and the production end-
point are realized [3]. Traditional drug analysis technology for macroscopic analysis methods, difficult to meet the 
requirements of the current technology, and some bacteria and viruses and even smaller molecule level quality 
analysis is difficult to play a better analytical effect, and new technology effectively makes up for this part of the 
defects, so the use of drug high-throughput screening analysis technology, can be in a short time to select drugs, 
which provides a strong technical support for the research of viral drugs, not only for the research process to save a 
lot of time, but also to reduce a lot of manpower, It also reduces errors between data, ultimately alleviating patient 
suffering. The traditional process of developing drugs will form a large random overview. 

3.2 High-throughput drug screening and analysis technology 

Molecular-level drug analysis techniques are an important prerequisite for high-throughput screening and analy-
sis, and automation and miniaturization are also used in the implementation process. At this stage, microarray 
technology and microfluidic chip technology are widely used in high-throughput screening, and a corresponding 
high-throughput screening model has been established, and phenylalanine of Mycobacterium tuberculosis is used as 
a target inhibitor to screen and analyze a variety of sample solutions. This model enables simultaneous screening of 
antimicrobial active compounds and cytotoxicity, resulting in stronger targeting and therapeutic efficacy of an-
ti-tuberculosis drugs [4]. 

3.3 Characterization and analysis techniques for the solid properties of drugs 

In the process of analyzing drugs, the influence of solid substances on drug activity must also be considered, 
from the perspective of drug characterization research, mainly including batch sample characterization, microscopic 
particle representation and molecular characterization. Guo Lei and other scholars used a laser particle size tester in 
the process of analyzing folic acid-coupled nanopaclitaxel liposomes, in the process of determining the dispersion 
index and size of particles, in addition, the encapsulation rate of the drug was also measured. It was found that the 
physical properties of folic acid-coupled nanopaclitaxel liposomes and raw materials were not obvious, and the 
non-reticuloendothelial system of folic acid-coupled nanopaclitaxel liposomes was very strong, and the enhance-
ment effect of the drug was very obvious. 

3.4 In vivo sample analysis techniques 

In vivo drug analysis mainly includes the following links: preparation of biological samples, analysis of drugs in 
vivo, analysis of metabolites in vivo, analysis of markers in vivo, determination of in situ and so on. In the process 
of in vivo drug analysis, there will be problems in all aspects, whether it is the analysis method or the purpose of 
the analysis are very different, so it is necessary to choose the most reasonable and scientific analysis method from 
the actual sample. In the process of detection and analysis of animals, infrared fluorescence quantum method is 
adopted, which does not need to insert the instrument into the animal's body, and the squamous cancer cells in the 
animal are detected, and the growth factor in the subcutaneous region of the mouse is immediately accurately 
measured, which provides an important reference and support for the treatment of early cancer patients in China. 

3.5 Analysis techniques of traditional Chinese medicine 
HILICTOF-MS and RPLC-TOF-MS, HPLC-TOF-MS method, HPLC-MS, GC-MS, switching technology, etc. 

are currently commonly used methods for the separation and analysis of Chinese medicine components. Herbal 
fingerprinting technology is a precise method for analyzing herbal ingredients, as a technology that combines in-
gredient content and identification analysis technology, the current most advanced technologies include 
HPLC-DAD method, LCDAD-MS/MS method, UPLC-photodiode array detector (PDA), etc.; HPLC, UPLC-MS, 
HPLCMS, GC-MS, HPLC-Q-Trap, UPLC, using chromatography and its combination technology-Q/TOF-MS, 
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HPLC-TOF and all HPLC-Q-IT combination methods are commonly used methods for herbal in vivo research, and 
quality control and identification of Chinese medicines are important links to realize the modernization of Chinese 
medicine. Therefore, research on quality control and identification of Chinese herbal medicines is always carried 
out in the context of Chinese herbal medicine analysis [5]. 

4. Specific application of new technologies for modern drug analysis 
4.1 Application of new technologies of modern pharmaceutical analysis in food 

With the rapid improvement of people's quality of life, people's requirements for life are getting higher and high-
er. As the saying goes, people take food as the sky, people will eat three times a day, food safety is very important. 
However, at present, food safety problems often occur, and people are very concerned about the safety and health of 
food sources, and worry about whether food is safe. Although the Sanlu milk powder incident has occurred for 
many years, it has had a significant impact in the field of food safety and played a good warning role. With the con-
tinuous development of pharmaceutical analysis technology, food safety and food quality are effectively guaranteed, 
and people no longer have to worry about the safety of food sources. Through this technology, toxic and harmful 
substances in food can be detected, and the content of harmful substances can be accurately determined, providing 
data support for food supervision. In addition, people also put forward higher requirements for food health, after 
food enters the human body, its metabolic process can be tracked through new drug analysis technology, and then 
the food is continuously improved to improve the body's absorption efficiency of food nutrients [6]. In the current 
social environment, thinness as beauty is the main trend, many girls in order to control weight through dieting to 
achieve the goal, and now new drug analysis technology can provide help for high-energy food synthesis, even 
women dieting can also meet the body's nutritional supply needs, will not bring any pressure to the human body. In 
the fields of food innovation and food regulation, modern new technologies for pharmaceutical analysis play a cru-
cial role. 

4.2 Application of new technologies of modern drug analysis in pharmaceuticals 

In the process of drug development, drug analysis technology can track the drug and clearly grasp its metabolic 
process at the human body site; Through the analysis of the effects of various drugs, and then according to the 
market feedback, scientific and effective adjustment of drug ingredients and content. From the perspective of drug 
clinical trials, modern drug analysis technology can track the efficacy of drugs entering various parts of the human 
body, and comprehensively evaluate the efficacy and safety of drugs. After approval through clinical trials, the drug 
is then mass-produced. In the drug production line, the new technology of drug analysis can effectively detect drugs, 
so that the quality of drugs can be effectively guaranteed, and the qualification rate of drugs can be effectively im-
proved. Based on the above analysis, new technologies of drug analysis have played a key role in the whole process 
of drug preparation. This technology is not only an innovative development in the field of pharmaceutical analysis, 
but also a strong guarantee for the quality of drug production. 

4.3 Application of new technologies for modern pharmaceutical analysis in agriculture 
For agricultural products, farmers are most concerned about the output of agricultural products. The problem of 

crop residues has always been the focus of attention, and crop pesticide residues are relatively small, but their spe-
cific effects on humans can only be evaluated by new technologies of modern pharmaceutical analysis. Modern 
pharmaceutical analysis techniques are used to detect pesticides in human organs (e.g., liver, kidney) and evaluate 
their function, and finally a comprehensive assessment of pesticide residues in food [7]. In addition, it is possible to 
develop new technologies for diseases caused by crop pests and diseases and livestock viruses, using modern 
pharmaceutical analysis. For example, some plant essential oils or other industrial raw materials can also be used to 
isolate and extract active or impurity components of crops using modern pharmaceutical analysis techniques. 

5. Concluding remarks 
Pharmaceutical analytical technology plays a vital role in drug preparation, drug production, drug development, 

and drug quality control. In recent years, the application of drug analysis technology in the medical field has been 
very extensive, which has provided important support for the research of scholars at home and abroad. With the 
in-depth application of drug analysis technology, the effectiveness and accuracy of drug research have been effec-
tively improved. The emergence of various new drug technologies has promoted the development of the field of 
pharmaceutical analysis, which has profoundly affected the development of agriculture, food and medicine. All in-
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dustries and fields are interrelated, and with the innovation and development of science and technology, it has 
played a positive role in promoting the development of the whole society. 
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