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Abstract: Objective To visually analyze the research trends and development trend of gel plaster e based on CiteSpace knowledge graph,
and to provide reference for breakthrough development bottleneck and innovation research of gel plaster. Methods The Chinese and
English literatures collected from CNKI and Web of Science from 2000 to 2022 were retrieved with the subject search words “gel patch
OR gel plaster OR cataplasm”. CiteSpace V6.1.R1 software and Origin 2021 software were used for visual analysis of the network view
of the number of articles, authors, cooperative institutions, journals, fund projects and key words co-occurrence, clustering and emergence.
Results A total of 1193 articles in Chinese and 367 articles in English were included in the valid literature. The number of articles
published in China increased first and then decreased. The development of foreign countries was slow in the initial stage and rapid in recent
years. It has formed a core research team with LIU Shu-zhi and DU Shou-ying as the core in China and Ryan F Donnelly and Naoki Okada
as the core in foreign countries, with a large number of publications and a high proportion of featured journals. Domestic research focused
on preparation technology, matrix, chemical composition, quality standards and clinical application, while foreign research tends to target

and microneedle and other new transdermal drug delivery technology. There were many researches on non-invasive percutaneous
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vaccination of vaccine, wound healing, acne, safety evaluation and other fields. Conclusion Traditional Chinese medicine gel plaster

was the main research field in China. The complexity of traditional Chinese medicine compound, the lack of new preparation technology

application and the lack of cooperation and exchange with foreign research teams were not only the factors limiting the development of

gel patch, but also the hot spot and trend of future development and innovation in this field.

Key words: gel plasters; CiteSpace knowledge graph; traditional Chinese medicine; visualized analysis; new preparation technology
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Fig. 1 Annual distribution of Chinese and English articles published on gel plaster from 2000 to 2021
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Table 3 Top 10 keywords in frequency of gel sticking paste in Chinese and English literature
rh S OB L7/4 ol LRI AR i
e A 7 293 0.47 transdermal patch 57 0.27
il T2 104 0.14 drug delivery 48 0.24
IERT 5 98 0.14 system 44 0.21
B It 85 0.08 skin 39 0.16
il 83 0.14 deliver 38 0.14
B R 74 0.14 in vitro 35 0.14
AR E 54 0.12 pharmacokinetics 29 0.19
AL TT 52 0.02 double blind 26 0.20
HER M 46 0.05 permeation 26 0.09
R 44 0.08 formulation 25 0.10

2k 2372 %%, WIZREEFER 0.024 3, T SCHE AT 7T
R R TR R S5 A AR O 1A K i R b
HEREG B IR AR R R PR R R OB R
EFATT B, T8 G g TE. R
TE. BRI, SEBERE OSAE: ihE
e GRBiE. R, UURREMFR TR (%
B FUEARE. BREIEYD, IR N RS 5
Wit OBt IERR. B #H). Hhmde
P S8R Y A7) (0.47) #14 TF (0.14). IE
ARG (0.14) BERNEE (0.14) 3FE Rk (0.14),
JREFME (0.12), FERHIE L2, ERESE L
W AL A U P2 s 5 T 7 11 B B PN 7%

X BE SR 1 BRI AT P ARAL EE Ay A, DL
Kl 6, HIEAKHET 10 )5S a1ER 3 Fim. S0
BRI IR L R AT 498 AN, LR 2299 4%,

transdermal patch
&7 = ————— A

o de/ivéry : \f
»‘@m} pharm 2835 %etics

Bl 6 CERIMGE SE K RRIRAR I I

Fig. 6 Co-occurrence analysis of key words in English literature of gel plaster

W2 25 0 0.018 6, i W S8 ] Z [AJEER R IR %5 . AT
FH) T BN B ABR MG FE 2525 CORBRl: drug
delivery skin. in vitro), % WU (81

percutaneous absorption) £ [ 25 24 1) 42 4 A 5T
(B : safety. efficacy). K bt A SCOEE R ] ML
G3HT, TESCCHERINE T2 J2 2525 TRaNE i
B 2R 40 S 0% KRBT AR A BRI B A

2.6.2 TR HT  REERIR KNG AL KB 1)
Fak b, i Log-likelihood ratio (LLR) 5%/ 4T
RIS 25 TR A SR RFAE . SCBRETS RO 3R
FEFE, el s ] sz ket A [R] 44 R ST 7 1)
MBI . SCCERR B 1A R 2R A i o

FRMHUE 0=0396 0, WHHERLEMWEE; FKE
FEIEEME $=0.748 8, ULHIREBL RS NFHIR.

RKM 2 5 BRI E) 10 N EREEE, WK 7,

’ . formulation
: 4\ transdermal drug delivery
: ’/,c

A
efficacy

double blind
lpermeation



FED 20226F 98 $53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

* 5465 »

#11 erythemagfigubletblindl®. - af. .
2#0/doublelblin

*
- Y L2
LN y “af
2
#8 drugs/controlled™.* o & o
s wE P S *
X e SUS RS #%béx-be_ﬂhn!;emdem... -
- s o by B S Al -~
« & “s#3transdermalipatc.’s [© #9alternative rein...
P o

A P St e 7
. ek S

e

pet‘.lfl::"dr...) . « &
Lt "
% #2!microneedle

+

i & & &
#5 therapeutic effi...%,
T L}

+« ¥ 3 % H *
T A ¥ e oliveoil *8 s M7
* b el +
e PN Pt v,
* P s e -
e ‘#4‘c,ontrolleﬁd I;ele_a... <
*

* -
+
* 9 * *
+ ® 9 *
L ”
+ *
& e ® 2

+
e ®*#* % _ . . #12 naltrexone

*
L]

#10 non-inferiority ...

7 OBRRMERX () MEX (F) XEKKBIANRIES
Fig. 7 Cluster analysis of Chinese (left) and English (right) literature keywords in gel plaster

FREESHMIEL, RRBERRZMNRRAREE
e WEFER AR . AR A ] SRS AR B S B ] 1
AR, K 10 DNERIEAEHRIN Ny 2 KK 5 1 K
FEHO. #3. H4, #6. #8, NEMAMHR, £
TEOCERIA 2 AT G R ER . e T2, BRI
B, P, SENESE, $on A 5 A R
BT, DA T2, BT 7E A R it 7 e
Z. B2 AKEH T, #2, #H5, HT, #HI, #1013
B IR F, 32 O R 2 U | 37 B R
BRRE R0, IR RIERRE . At
Ji~ W51 PRANE R . FIBRESE, PRI
o B BOHEE RS SO R RIRE A N B 2% L
WEFLAR0S), FEm I RS NE R R ST, A A
BIIE R, RIS

TE SR I B 1A FR S A i B v, SRS
0=0.5162, UKL E L, BRI FHREE
$§=0.8089, Ui HIHRKLRM S NG MRk B L4
RALAF3) 12 MR, WK 7, X 12 MR
g5 438, site-specific drug delivery ( #1). naltrexone
(#12) microneddle ( #2). transdermal patch ( #3).
controlled release (#4). drugs/controlled release ( #8)
REAMEA R hix, FERTCRNE LML R4S
T R AR . BB IR I B VEVE D REIRIR 48
IBIELE 25T . Doubleblind (#0). non-inferiority
trial design ( #10). trythema (# 11). therapeutic
effiacy (#5) ARERLGWIMIRHT T ITIE 51097 3EE
FEH IR B B S 22 e L IR 7T
I T E A #E M . Box-behnken design (#7) {83R
28 Bz 25 245 R i PRAIT 5 R i 8 T RGBT 77 i Olive
oil (#6). alternative reinforcer (#9) fRREL %

2 N RS L T 25
2.6.3 RISHT  SRBET RIS Fa FA )5 B2 A
DR IA] HH I B BN, I RASRIE (strength)
IR, strength (RO, TR BB R, $em B
SO TR, AT [R]85 B N2 U T R R R
“begin” M “end” /R KB RAZ RS UGN L 1 LIS
], BRI E A\ D SCSCHR DG B IA] S IR 43 r EEIE A
K 8.

HSCSCHRIE I 22 ANTRIA] AR I TR HET

P FERL. ORRL RIS, FE. EBEEET.
LERZER 2D, TE TC N B AR AR SO T 0L FH 22 52 45 245 7
s HHT (P EZGE) 2010 4ERRCK EAG 7 44 Mkt
B FIR, 2012—2019 67T P 7 R A TR
B PRI PR N FH R 325 R MROSCRE 2 7 k) (O] s Il
IRAEE, ImARTT R B RRE) . (PEZG#) 2015
R RCRE BRI B AR B 4 BRI MG B S B, B AR R
e ) B P U ) S AR P AR R A R
ST OB JESRE. R JALIEHEL
HRER), H—HIFEES,

FESCCHRFEH I 21 NI, 2006—2011 4F
HIBER B IR IR 2R 29I 321 ) 22 B % i
E R ) A T COC B R
penetration enhancer); 2012—2016 F=AF 75 # T £E A
LA B 1E . 2 [ g P 22 e VERIE AL (R«
safety. skin permeation. delivery); 2017 HEHIH%E
SR EIKIAE RS K2 R %, I B &gk
WURL AN S 4 B R OR W F8 (OB A] . fabrication
nanoparticle. transdermal drug delivery).

264 IIIAEYT AR SR AT

efficacy . tolerability .



« 5466 * PER 2022498 B53% H17H  Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17
Top 22 key words with the strongest citation bursts Top 21 key words with the strongest citation bursts

key words year strength begin end 2000—2022 Key words year strength  begin end 2000—2022
EAER 2000 3.93 2000 2007 double blind 2000 478 2006 2011

ey 2000  4.93 2004 2009 efficacy 2000  4.53 2006 2009

KRR 2000  2.83 2004 2009 tolerability 2000 4.05 2006 2011

R 2000  2.64 2004 2009 penetration ebancer 2000 3.25 2007 2013

&N 2000  2.59 2004 2007 cholinesterase inhibitor 2000 2.63 2007 2011
T 2000 3.06 2006 2013 alzheimers disease 2000 230 2007 2010
HEAAZS 2000 2.65 2006 2009 capsule 2000  3.03 2008 2011

R 2000  3.04 2008 2013 permeation 2000 222 2008 2009

A 2000  2.68 2008 2011 delivery 2000 237 2010 2014
SEME 2000 3.63 2010 2013 hydrogel patch 2000 3.66 2011 2013

R 2R 2000 3.10 2010 2013 safety 2000 234 2011 2016
BURER 2000 13.74 2012 2019 skin permaeation 2000 2.56 2012 2013
ARG 2000  2.68 2012 2015 transdermal patch 2000 268 2013 2016
ERRE 2000 3.58 2014 2017 formulation 2000 2.83 2017 2019
IEPARITR 2000 2.81 2014 2017 invitro 2000 287 2017 2020
PR 2000 2.72 2014 2017 nanoparticle 2000 271 2017 2022
BRI 2000 18.54 2016 2022 transdermal drug delivery 2000 5.06 2018 2022

B 2000  3.82 2016 2022 transdermal patche 2000 4.12 2018 2022
FUERRME 2000 3.01 2016 2019 fabrication 2000 242 2019 2022

FEHM 2000  2.68 2016 2019 management 2000 242 2019 2022
SALNEEL 2000 3.18 2018 2022 transdermal delivery 2000 3.12 2020 2022
FRYE 2000  2.89 2018 2022
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Fig. 8 Emergent analysis of Chinese (left) and English (right) literature keywords in gel plaster
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Fig. 9 Time line diagram analysis of Chinese literature cluster module of gel plaster
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