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ABSTRACT Objective: To study the development trends in the field of pharmaceuticals deeply. Methods: The development trends
in the field of pharmaceuticals were analyzed by quantitative method including social network analysis and co-word analysis, combining
qualitative analysis of pharmaceutical knowledge, from the number of paper publications, national/regional distribution and collaboration
networks, research subjects, etc. Results: Firstly, there are 95381 paper publications in total, with rapid growth in recent years. Secondly,
papers publications are concentrated in the United States, China and Japan; Thirdly, there are 15 research subjects in the field of
pharmaceuticals by the method of combining quantitative method with pharmaceutical knowledge, and they are mainly related to click
chemistry, polymorph drugs, nanoparticle drugs and so on. Conclusions: The United States is in a dominant position in the field of
pharmaceuticals; China has a certain advantage in the number of paper publications, but there is still a large gap compared with the
United States in both paper publications and global impact. The deep analysis of 15 research subjects could be helpful to fully grasp the
situation and development trends of pharmaceuticals.
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Fig.1 The annual distributions of paper quantities in the field of Pharmaceuticals
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Fig.2 The number of papers in the top 20 countries/regions in the field of pharmaceuticals
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Fig.3 The cooperation network of the top 20 countries/regions in the field of pharmaceuticals
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Table 1 The degree centrality of the top 20 countries/regions in the field of pharmaceuticals

No. Country/Region Degree No. Country/Region Degree
1 USA 156 3 Japan 34
4 UK 104 9 Canada 29
5 Germany 83 8 Italy 29
2 China 52 11 Spain 26

20 Denmark 52 14 Australia 20
13 Switzerland 50 6 India 20
7 France 49 15 Brazil 15
12 Netherlands 47 19 Poland 15
16 Belgium 42 10 Korea 14
17 Sweden 37 18 Taiwan 8

Note: No. is the ranking of paper numbers publications in the top 20 countries/regions.
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Table 2 The betweenness centrality of the top 20 countries/regions in the field of pharmaceuticals

No. Country Betweenness nBetweenness No. Country Betweenness nBetweenness
1 USA 13.516 7.904 8 Italy 2.309 1.350
4 UK 8.293 4.850 9 Canada 2.141 1.252
5 Germany 7.166 4.190 12 Netherlands 1.981 1.158
13 Switzerland 5.060 2.959 19 Poland 1.278 0.747
6 India 4.899 2.865 14 Australia 1.025 0.600
3 Japan 4.399 2.573 15 Brazil 0.971 0.568
2 China 4.294 2.511 18 Taiwan 0.508 0.297
20 Denmark 4.046 2.366 17 Sweden 0.438 0.256
7 France 3.435 2.009 11 Spain 0.402 0.235
16 Belgium 2.596 1.518 10 Korea 0.243 0.142

Note: No. is the ranking of paper numbers publications in the top 20 countries/regions.

2.5 RIS
38 3 X+ Mesh 18] 2087 0] LAFE — E R B b s SC 3R,
MeSH i), B “P= 2% & 8 i) % ” (Medical Subject Headings,

MeSH ) , 1 5 [ [ 7. = 27 [ 0 (NLMD) i H Rz, 2 H R A
Jaltme P BRI 27 F U] o ARBIE SR PRI 3 A 200 ] 24
RGBT TAEAT AT o HI25HARGIR 95381 RAFILIE



- 370 - REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll17 NO.2 JAN.2017

FLiRisE 17109 4> Mesh i, ZEH top1 %KY Mesh fi/F: 2 7347 4
5,8 170 A4~ HARR BT 1000, FIF TDA #p4%F 170 A~
W Mesh Tl FEAT I U (45 0 L L EAE) RS BEANUR 8 , S X455

145 /4~ 5858 B A OCH) il Mesh 17l (4156 3 fzs , i TR 18
AR, R T 3000 ) Mesh ii], £ 40 4~) A itk —
I HTHIN G

3 HIZH ARSI S 57 Mesh 7 (1A45KF 3000)
Table 3 The high frequency Mesh Terms in the field of pharmaceuticals (Records above 3000)

High frequency Mesh Terms Records High frequency Mesh Terms Records
Drug Stability 34182 Drug Carriers 4826
Enzyme Stability 17039 Substrate Specificity 4524
Kinetics 13761 Reproducibility of Results 4493
Hydrogen-Ion Concentration 13376 Structure-Activity Relationship 4374
Drug Compounding 11888 Escherichia coli 4185
Temperature 10754 Recombinant Proteins 4155
Technology, Pharmaceutical 9234 Protein Conformation 4120
Solubility 7682 Catalysis 3933
Chemistry, Pharmaceutical 7506 Binding Sites 3650
Time Factors 7253 Thermodynamics 3602
Combinatorial Chemistry Techniques 7170 Protein Binding 3587
Chromatography, High Pressure Liquid 6943 Dosage Forms 3516
Hot Temperature 6486 Water 3417
Molecular Sequence Data 6467 Pharmaceutical Preparations 3394
Particle Size 6409 Excipients 3384
Molecular Structure 6024 Drug Delivery Systems 3357
Amino Acid Sequence 6005 Tablets 3353
High-Throughput Screening Assays 5276 Polymers 3172
Models, Molecular 5143 Delayed-Action Preparations 3072
Molecular Weight 5029 Stereoisomerism 3024
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Fig.5 The knowledge map of research subjects in the field of pharmaceuticals
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Table 4 The research subjects in the field of neoplasms

No.

Research subjects

Mesh Terms (Records)

The click chemistry in pharmaceuticals

The characterization and stability of

polymorph drugs

The controlled administration of sustained

-release nanoparticle drugs

Combinatorial chemistry in drug

designation

The pharmacokinetics of

biomacromolecule drugs

The bioinformatics of enzyme in drug
discovery
The molecular dynamics computer
simulation in the interaction of drugs and
proteins
The application of high liquid
chromatography coupled with mass
spectrometry technique in drug discovery
Small molecule drug discovery based on
high-throughput screening technology
The cloning and expression of
recombinant proteins in ecoli
The spectrophotometry characteristics in
the interaction of drugs and proteins
The technology of hydrolysis of chitosan
by enzyme
The dose-response relationship of
synthetic antineoplastic agents
The microbial sensitivity tests of
anti-bacterial agents
The pharmaceutics of non-steroidal

anti-inflammatory agents

Oxidation-Reduction (2732); Mass Spectrometry (1572); Freeze Drying (1372); Chemistry, Physical
(1332); Click Chemistry (1320); Drug Contamination (1142)

Solubility(7682); Microscopy, Electron, Scanning) 2459; Calorimetry, Differential Scanning (2344);
Crystallization (1934); Powders(1866); Spectroscopy, Fourier Transform Infrared (1583); X-Ray
Diffraction (1577)

Drug Compounding (11888); Particle Size (6409); Drug Carriers (4826); Polymers (3172);
Delayed-Action Preparations (3072); Nanoparticles (2287); Microspheres (1932); Biocompatible
Materials (1025)

Combinatorial Chemistry Techniques (7170); Molecular Structure (6024); Structure-Activity
Relationship (4374); Catalysis  (3933); Stereoisomerism (3024); Drug Design (2935); Magnetic

Resonance Spectroscopy (2277)

Drug Stability (34182); Kinetics (13761); Hydrogen-Ion Concentration (13376); Molecular Weight
(5029); Electrophoresis, Polyacrylamide Gel (2420); Amino Acids (1982); Liver (1856);
Macromolecular Substance (1227)

Enzyme Stability (17039); Molecular Sequence Data (6467); Amino Acid Sequence (6005); Base

(1063)
Models, Molecular (5143); Protein Binding (3587); Models, Chemical (2435); Models, Biological
(1262); Molecular Conformation (1210); Computer Simulation (1175); Hydrophobic and

Sequence (2718); Sequence Homology, Amino Acid (1411); Sequence Alignment

Hydrophilic Interactions (1106)

Chromatography, High Pressure Liquid (6943); Reproducibility of Results (4493); Sensitivity and

(1307); Calibration (1137); Reference
(1081)
High-Throughput Screening Assays (5276); Cell Line (2190); Enzyme Inhibitors (2032); Drug
(1846); Small Molecule Libraries (1071); Drug Discovery (1055)
Substrate Specificity (4524); Escherichia coli (4185); Recombinant Proteins  (4155); Cloning,
(2295); Bacterial Proteins (2137); Gene Expression (1232)
(4120); Binding Sites

Specificity (2690); Tandem Mass Spectrometry
Standards

Evaluation, Preclinical

Molecular
Protein Conformation (3650); Spectrophotometry, Ultraviolet (2684);
Protein Circular Dichroism (1888); Spectrometry, Fluorescence (1595); Protein Folding (1575)
(2897); Hydrolysis (2646); Solvents  (2368);
(1200); Chitosan  (1023)
(2481); Chemistry Techniques, Synthetic (2017); Liposomes (1957);

(1767); Tissue Distribution (1227)

Temperature (10754); Enzyme Activation
Enzymes, Immobilized (1432); Isoenzymes
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