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Abstract

In order to understand the distribution, change history and development trend of hotspots in
bioengineering related research fields in China, 14,760 CNKI papers from 1992 to 2020 were se-
lected based on the related papers of Chinese core journals in the database. CiteSpace visualiza-
tion software was used to conduct bibliometric analysis on the number of papers, institutions, au-
thors and keywords and draw the relevant knowledge map in the field of bioengineering in China.
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The results showed that the main research hotspots of bioengineering were six categories of top-
ics such as bioinformatics, tissue engineering, biocompatibility, enzymatic properties, embryonic
stem cells and motor imagination. As time progressed, interdisciplines such as bioinformatics and
biomedical engineering emerged in the field of bioengineering, which promoted the development
of bioengineering. In the end, some suggestions are put forward for the future research in the field
of bioengineering.
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AP TRERAE T B PR BRRN—TTHAR, £ HOITHER, AW TR EE R
T RGBT . N At )RR, FRIEDy 7w Rt R AR A UGS, FFIRSEAT IR,
UL, FEEEY TRIER S A1 £ TG AWM AN AT TR AR REIRTFR .
AR R AR AU R 2] AR RORT B A A2t 7Y TRESU I AR, 49
TREFERG VRN TRE., gRTE. SARTE. BLE. A8 TESEZNMFRB]. Snsd, E9T
FESAN U B AR O 2 S T B RIS 7 7, fh T, BRZy. fh. Rk, RER. BHE
MIIAEGEE (4] AFZ 55 N[SIHH CRISPR/Cas9 RSt H AL TKs ik A549 4liffl &, &k e+
T, MR SRR, AR T T, UM RS AR J I G AR, UIUREER TKs 1 AS49 A R EH
LB R M BURETE &, AWEFUONARZR TKI A S0 3E /N il b7 it 5L IBR AL T P SE Ak iE . ek
[6 I X 5 R IE FAVEE R 1 R (1 R WY A5 U3 S0 [B] AR BR BEE . XN LT A 288 B B AT M 5, 20 B ARG
PEASH p-2PFLBE T I 5 R P A LA TR SR I LR e ARG, P DUAE B FLNE T B 1R R 4 I A2 52
e 2 P55 R T R R 3R . B[ 715 OsTrx 1 mt BRAE MR IEAT P P SRR, R I m B AL R 1 47 76 26
BER TR AR, KW OsTrx] WRES S T TR iam R, HRIEEFETIER . XA TR £
SRR SCHIE AL SR 1 A AR A R KO R ATT R B ME R g S R, U AE ) TRR SR AR
AT MR AR A Y TRESUR I 734, AJESEMRIHI 7 29e — 2 1 3kht . AL CNKIT 8
J2E A= ) AR O SR e a2 B AE B R AL AR CiteSpace, W3k AR 4) TR Ut 7 2 35 3k
T BT, SHAE RN IR, BB YY) TR U A e, BT DR R, M R A
5 ST TR AL A7 1) RBI T 2 R[]
2. BIEKRSEMRGE
2.1. HIBKIR

ASCLL CNKIT H 1P ECHE 22 BV, [FIRS, N T e dEmf e A A TAR UM R e Jr 1), d
CNKI R T A (22 AR T B RIR 9] FESCHR S H s (rp B B 0E /0 280k ) dh 8%« BLmlikt
TR CEY TR KR, BLSCILRIEHITI. EIREHITI. JL KL, CSSCIL CSCD
ARSI, B AL FE D 1992~2020 4F, FEAT R H] 14,760 55 Sk SR SCERE SRR . AN, %
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A, BE. REBHMEER, Frf ki LL Refworks #3205 H 3] CiteSpace HfFiE47 AbHE
2.2. HAIRAE

1L CiteSpace (5.6.RS)EAFXS A T & SCHRIEAT Geit b, DASCHR TR S8 Sk, i i #y g S it in]
RTINSt Ia] SCIRIN [ 2R LIRS L AR TR SGBEAA] 1, A PAY 5 R TR P g 2 R 2 ) TR sk

CiteSpace AJ FLAGER A2 H 5 [ 48 F 28 /R R 22 I MR SR 1 L TR R 1, e aT DR Sk & ) A DR AT A e 1Y)
Pl FRIAH SCOUS AT T B sh s, MR Z MU K e sy . W RO SR 11]. MBI, A
FIR R ARRAF R oER, WIEH . PURFOCHEE, 01 s iR/ T H R I 3 B2 [12]
CiteSpace A AAGERAFHI H HIR TS R 1 #RHUs it 22 ME5 1 5 R ik Es, B R 5 ZEAREENE &
E—E[13],

¥ CiteSpace K 1H-ZH B Hy: i) 18] 15 FE (Time Span) = 1992~2020, i [8] 1] i (Time Slicing)y Years Per
Slice = 1, 3329 WA 43 By, = @A kI (Term Source) = Frii(Title) + %% (Abstract) + 1F & A
(Author Keywords) + JCE(ICHE 7] (Keywords Plus), 7 miZ5% (Node Types)7) il ik #4E# (Author). AL
(Institution) JKHETA|(Keyword), 57T 55 OCIESEE EFE Cosine 5%, ##A5 1 (Selection Criteria) Top N =
20, BPECHE Hh ORI TR HEAA AT 20 HOECHE A2 i B X 4% . SRJ5184T CiteSpace #fF, K15 3CHRIC
SEIIVEE . WM SCHE 1] 2515 2., BEH15 3] 1992~2020 4E A [E A=) TR AT T 78 #h s AnsAn i 34
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Figure 1. Number of research publications in bioengineering related disciplines from 1992 to 2020

& 1. 1992~2020 FFAE M T IESHMAXFRARE =

X AR W) TR AT AR S SCRRBEAT G LT 08T, s A W) TAR AR I 25 A 50, B B FHErf iR
WL EhaS M K SB[ 14]. 1992~2020 4E CNKI H [ 401 0 Hiedfs e 3 b A8 ) TR RS 14,760 55, SCHik
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FRATU ) R SCHUCR: R IT FE#a s, TR 2010~2013 4EMA], AR TRRATUISAR B R ORI, X 7T RE 2
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Figure 2. Research publication chart of related disciplines in the field of bioengineering from 1992 to 2020
B 2. 1992~2020 FF4 ¥ T2 GUIAR X F R R & ST EE
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Table 1. The top 20 research institutions in the field of bioengineering from 1992 to 2020
= 1. 1992~2020 FAMTIZGUF L STHEAT 20 ARG

Ranking Frequency Institution Ranking Frequency Institution
i % IR B TR A SN 1 " L AR R 272 B 73 R
A5 K R SRR 45
2 71 Hh R 2 e K2 12 24 E N e /ML
3 64 s EARM AR & 13 24 PEAER AR 2250
M B A F R [
4 49 FREPREGAEY T 14 99 RBERAHE AN 5
FERT ST R
PANCEDNG | 42 5C7/E SN o 222 e .
5 35 %ﬁé%%)ﬁigﬁ% 15 22 EP%’I‘?‘FE&JZE#@E)}R}EE
6 30 TLF R TRE B 16 21 VR B F AR ST
7 98 PEALAR MBS A 17 91 MR AL A 2E
TAEWT ST PR EME L=
8 28 R TR AR 18 20 e TR A A B
AR R SR HHEAR B
N VLRI R TR
9 27 ﬁjwiﬁ;i}f;ﬁ%m% 19 20 TAEYH AR A EWE
o S
TR AR R AT HARR Y SR T
10 ? AR 20 20 R

3.1.3. ZIEE S

I AEE R SCE T, LA 3N R B A RO AE [ 17]. 3 —1EE R CE G BR (R
2), RICEHZMPHANEE R E (62 FHFIKIEGSS &), Hb, BERI 307 A FAE
BAME GIMIEE S ThRRE R, SKIHAT T OB e SRR EOR . iR TR . KOCELE
BB SRR SEETE(S0 /) XIF42 3R) . EIERGEL ) KIEEGL 5. RIFKSCERLE 40 B
PLERIEE I 5 N, HdmERKRCEEXR T 62 F, REVM TR\ EZEEY —, BitALE
1E 20 i A B 25 N, AR SCE S8 SO EUR 5.1%, R4V TR OE# I, 298 7140
BRI . B TRIE. SEREE. XIMRSEEE A SR e T A AR SO S T R R

Table 2. The top 30 authors in the number of published papers in the field of bioengineering from 1992 to 2020
7 2.1992~2020 FEY TR F ML THERT 30 B1EH

Ranking Author Frequency Institution
1 W& 62 VU1K 2 e P R B
2 7K 54 PUILAR AP K 2

DOI: 10.12677/hjbm.2023.131009 85 LR 2


https://doi.org/10.12677/hjbm.2023.131009

FY, FhEa

Continued
3 e 50 PEALR AR
4 X 42 g T ERERAEI R AU REE B
5 B R 41 B CERRE MR S LR ER
6 HRAEAE 31 HhE R AR K
7 WIE 30 HhE R AR K
8 O 28 hERHE AR
9 WAkt 27 thERFEEAR K
10 T 27 HhE R AR R
11 RN 27 R TRFANLTIRF T
12 i W} 27 thE R EAR K
13 WAL 26 HPHEERR
14 L 26 o [ B2 2 A B
15 BRI 25 BB RE
16 E SR 25 L AR R B 73 S
17 R 25 ELIVNES
18 HE 25 BT SN R BT AR
19 [ ETES 22 Y ZE B R A Rt R B
20 B 22 BT BERER 27 I DR A1) 22 T 52 P
21 I 22 IR
22 R 21 Hh R 2 B B
23 BIAR 21 REER
24 HE TR 21 VU I3 K2 W R T B
25 S H 20 IR
26 THH 19 TEI PR 2R B Bl = A B 7 BT
27 T35t 19 SHEEHSRE NS
28 By 18 KRR
29 JEHF 18 EEPNC
30 B A 18 KR
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3.2. ST ESEMRER

XEIARE S

TR — R SR N ARG 5 a4, BRI — R SCE M ST R RS, Bk, A CSCHER T E
AR A FE R RE 9C SCHR 1) G B Rl EAT T AR 9N 5 Gt o d, A BT TR U BT SR R [18] . L
(Centrality) & A A1) 77 2R 7 DR L WY 28 S5 40 v (Y B AR A, Ao PR (EDEROR, B ZRR R oK. 128
H CiteSpace FJ FRALEAEXS 1992~2020 4F 44 AR SCHREAT S8R 40 BT, THECH A RIS H 3
FUPRKHT 30 RBERIZIZR (K 3), FFXTSCHREEIT IRE, 1335 R R AT Bl (8] 3). % 3 R,
B SIBIR IR Z 1 5 DR BN “HBATRE” (614 1K) “HEM” (456 ). “HMREFR" (314 X).
CEMME RS (279 YO “Aifh” (188 1K), MIXTTLLRBRHTE 1992~2020 H[A]AE ) T AR A0 J LA #4
RES:H

R W0 28 45 /) FN SRR P M %, CiteSpace A AACER IR AL THIHUE Q RAE N TEHI R RENE FI &R .
] 3 e A TR 4R B R I BRI Q = 0.6367, — AN, 4B FIM QM > 0.3 I, BHZEER
I3 R B 2R M) B EI[19]. RG] 3 BoR, 1992~2020 4EA4E M) A4 b OB 78 S 20 NAE S R
AT ARV B IR T4 RS Zh A8 % 6 251201, 3B LA LS5 AT LTS H,
Y TR SURE AR 7T, R, BEETEENLRPOE R, B TR THENUR A TR XS, 15
A TR A 3 R AN W 1) 7T

Table 3. The top 30 keywords cited in the discipline literature of bioengineering from 1992 to 2020
= 3. 1992~2020 FA Y TIZGUFF BECE 515K HT 30 BIK 517

Ranking Keyword Frequency Centrality =~ Ranking Keyword Frequency  Centrality
1 HARTFE 614 0.12 16 EXYES TN 137 0.08
2 [i] 52 A, 456 0.02 17 T4 134 0.05
3 Hifiatees 314 0.09 18 VAR 127 0.11
4 YIS B2 279 0.24 19 BRI A 100 0.05
5 4tk 188 0.09 20 W OB A 99 0.05
6 UERNE 158 0.10 21 b BE4m 99 0.01
7 /NER 157 0.05 22 DRl 93 0.03
8 Jig 177 Wt 155 0.01 23 T REUA 91 0.04
9 JVR i -4 153 0.05 24 B 85 0.01
10 Bl 1t o 146 0.01 25 B [E) 78 4 i 83 0.03
11 W) 1% 143 0.15 26 IR 83 0.02
12 A 143 0.04 27 Bl 78 0.03
13 VI B 142 0.10 28 KE 77 0.07
14 (GBS 138 0.04 29 IS 72 0.11
15 I 5 14 Bl 138 0.03 30 Y TR 70 0.03
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Figure 3. Keyword clustering visualization map
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1] TR K A Timeline A5 202 7 15 21 B[] 28 S 2R S (] 4) o
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Yf. AR 6 AN . Hh, EVE R MAL TR EBM 1992 F£—HRFEH) 2020 4, HE
T3 B 3, R IH 12 R 3 R DT o VR R T4 P 5 T 2 R T ) SR A 1992 AR HF4E ) 2017 /54,
JESANFHIL, T R AT B RMIE AR TR I B AN 7 T A D A ARE N . A A 2 R
HPLITE)S 1992 4E, (EE RS A K, F] 2002 55 AHH 7R E L, RURZHTE T A CANE
RAEY) TARSUR A K ey . IE M 1995 FHBL, B H T LEE = # AW it e, R 2 —/M
3 AT E AL

Kl 4 JERER, 1992~1995 FAEY) TR FERTE OISO EE N T2 . BhEfh. YN S, AL
&5 1996~2001 4F EERTVTAUEHCN YIRS TR SCAARL, A TRESE: 2002~2010 4 3 ELFTIR AN
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Figure 4. Keyword-associated timeline view
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Figure 5. Mapping of mutability keywords in the disciplinary literature of bioengineering from 1992 to 2020
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