N TR BB AT 2422458 1% . FH——3& T Web of Science FY SCHk
CIR X iy i
OBLAZN,ZFN(EHERAERELERZER G%H, L7 100050)

HESES R-1 RS A XEHE  1001-0408(2019)04-0433-06
DOI  10.6039/j.issn.1001-0408.2019.04.01

B E B THBAIFRADERER TH2ARGTF RN A ERF LR, ARBMEF LG L EREER, 7k R
JA k& 5 7 %k, /£ Web of Science X3 & ¥ # & 1998 — 2017 4 & & 69 48 % B9 F) F= 2 BUE L (#4 % 33 4 “ Article” #= “Proceeding
Paper”) ; 7| J ISI Web of Knowledge i 49 9 HT 4 & 45 R 2 4] 22 5] LIR4E 2 58, 454 CiteSpace 5.2.R1 #4254 ko iR B 3, 2F B AR
LR PAT R B A T S IZAABRAF RO E LT AW LA R RIR  E 2 RAM  ERRE R
BAFRAEHAITIANELE, SR 2RI 36T4HAMA LAk, 1998—2017 SF MM Z AR LKA ZT KRG K, 28 FE EEH
EERAL TR E AL, 2P B B RS B4, A2 FAs AN A& LA ZARRAT AL T %
AR HOR A S M IAAAE, ZABMI AT R E B AR ARG TEZH (DR T Lk )R 25 F AR £ 235 F)
(5 R ABAT) , BH FIR B BB LW 5% 2 FAER G S Ao A S 6 s R TR 2 FHAB R SRR
FRTFLAT B LAE T 2R WS 3T Meta A7 M E R BT “Fedig T S L 4k AR AR 2 ARG B R R — SR RCEAR
R A TTAR FLATR, Fo B A T B 25 % A TR A K P AL, wo % B AR Z AR A IR G B FRaT B AR P AEE— R £8, XERR
255 TAE R AT 5L 3 A R A G R Be 5 Rl TAFRI B, Aesk 5 ATATUR T RO R o, AE R AT R 5 32 %54
AR B IRAH

KR ATH A 5 i Bk AU KT B T A A B AR AT G

Application of Artificial Intelligence Technology in Pharmaceutical Field: Visualization Analysis of
Literature Based on Web of Science

LING Xi, ZHAO Zhigang, LI Xingang (Dept. of Pharmacy, Beijing Tiantan Hospital Affiliated to Capital
Medical University,Beijing 100050, China)

ABSTRACT OBIJECTIVE: To investigate the research status, hotspots and frontiers of the artificial intelligence (AI) technology
applicated in pharmaceutical field, and to provide ideas for the development of related research in China. METHODS: Using
bibliometric method, relevant journals and proceeding papers from 1998 to 2017 were searched from Web of Science database
( “Article” and “Proceeding Paper” as retrieval words). Using analysis and retrieval results of ISI Web of Knowledge and its
function of creating citation report, CiteSpace 5.2.R1 software was employed to draw knowledge map; quantitative statistics and
qualitative analysis was conducted to summarized the research volume, co-citation, main research countries/areas, main research
institutions, main researchers, research hotspots and research frontiers in this field. RESULTS: A total of 3 674 related literatures
were retrieved, and the number of global published literatures in this field increased rapidly from 1998 to 2017; the dominant
nations included America, China, Britain and Germany because of their large number of publications, but China showd an obvious
lack of international cooperation and excellent core teams. From the researcher’s point of view, the research in this field was in a
state of “partially concentrated and overall dispersed” and lacked team cooperation. The research hotspots contained important core
of Al technology (machine learning algorithms) and its application in pharmaceutical field (drug discovery and design) , the
classification of disease or adverse drug reaction, the establishment and optimization of pharmaceutical mode, drugs screening or

pharmacodynamics prediction, the estbalishment of pharmaceutical database, etc. The recent research frontiers included “molecular

docking” “machine learning” “Meta analysis” “precision
medicine” “targeted therapy” , etc. CONCLUSIONS: Al
applicated in pharmaceutical field is a hot research field with

HOEAETER B AR 200, T BRSO G R 2 2 i strong timeliness, and its application in the development of
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still a gap between the current research level in this field in China and the international frontier research. In order to adapt to the

international trend of the combination of Al technology and pharmacy, pharmacists in China should strengthen their cooperation

with researchers in Al fields while doing well the basic work of experimental research and clinical trials, etc.
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Tab 1 Top 10 countries/areas with most publications

and their centrality
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6 ] 125 0.02
7 HA 120 0.01
8 E1);% 116 0.02
9 YN 112 0.06
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Tab 2 High frequency keywords list(frequency >250)

75 ) iR NS
1 Neural network 792 0.06
2 Machine-learning 542 0.06
3 Discovery 467 0.15
4 Prediction 356 0.07
5 Classification 307 0.07
6 Design 284 0.10
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1 Molecular docking 10.54 2014 2017
2 Machine-learning 9.52 2015 2017
3 Mass spectrometry 9.45 2007 2012
4 In silico 9.45 2007 2010
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