2023 4F 11 H 20 H 45 32 %45 22 ) 'rlﬂ 30 < RIBIRR -
Vol. 32, No. 22, November 20,2023 China Pharmaceuticals Special Report

EREMERRERBRFEEE -
hE 43S R95;G353.12 XEAFRARAD A X EHS:1006 — 4931(2023)22 — 0017 - 08
d0i:10.3969 / j.issn.1006 — 4931.2023.22.004

ETE 51 XM KRS E Y F T E R Z D4

gk BLIRAEELBE IR TR, BREHIEE
(PEHESFFREFEEHFZH,LE  100020)

BRE RS, %o, W, AR, LA A TR L TP B EFHF RGN, LT R E 2450
89 & A W EIAR AT H AT B FAR TR F AR R IR F AT AR AR G ST A EH L P N S RAATE
PR AAA LS 50 R T HAREA R AR KB G E AR, T EFRAFEE K
T &R 5 69 ) B HAARIRE AR FR T EH AT R B AR F —AFH L& SCL L 5% ,ELik
L 4K, b A B 40 A5, A AT A RAE 29 FF 5 3L R T RAEAEAR A,

WE:BHH oMo AN FARG LB TTE A“e R AENT A TS Web of Science F & 12i54F & A 25 B (DI AT HY
AR B E A BRI R A S UM L R A R SRR (SPLO) Skt Jhad i RE k4 5 AR & 0 X RIRE 42 917
A E R AN FHAAN ML LR BE 202356 A5 0, &R AN FHRBIEA FA $iFk 432 0, &4+ 41 L 4987 #.1992 F £
2021 4, F A P dE 2R RAY T 2025 F A0 2030 AP AR 2 A A F] 113 A A 216 R H AN HR AT AE SR A
B G AR AR FAURB G W RS AR XA PR B F AR R S A 144, 68 6 FHARKL AAA A
IS e R KRR IR L ER REMF A ARRER 25, 2R B 13 A ARG IRANBEARARERS A 125
T ZIZGH AR A FABRHAAH LR RET IR SRR IL T ik OREBIR R MAFHAR, S IAE H B AR KT A4 4790
RIAIHE KRB MEERAR L ERESHTIRANRARLEIT R G MEE A, NIRRT A LA SR AN F IR T 128 L%,
KR SR AN T F AT XML THRAZ ST R BIZEZKIA % (SPLC) ; & A+ A
Main Path Analysis in the Field of Synthetic Biology Based on Patent Citation Network
ZHANG Ting ,XU Dongzi,CHEN Juan,YANG Xiaoyi,OUYANG Zhaolian
(Institute of Medical Information ,Chinese Academy of Medical Sciences,Beijing,China 100020)
Abstract: Objective To analyze the main paths in the field of synthetic biology. Methods The patent data in the Derwent
Innovation Index (DII) of the Web of Science were accurately searched with "synthetic biology” as the theme term to obtain a
patent dataset. A patent citation network was constructed,the traversal weight was calculated by the search path link count (SPLC)
algorithm, five path search methods were selected to extract the main path, and the hotspot of technical innovation of synthetic
biology was identified. Results Up to June 5,2023,there were a total of 432 patent applications in the field of synthetic biology,
including 4 987 patent citations. The quantity of patent applications was increasing overally from 1992 to 2021, which was expected
to reach 113 and 216 in 2025 and 2030 respectively. Technical innovation focused on researches related to gene synthesis and
gene editing. The local backward main path of synthetic biology was consistent with the global main path,and the largest quantity
of patents was identified (14 ones) ,including six technical routes. The patents on the local forward main path were identical to
those on the global key — route main path, with only differences in technical trajectories, and 13 patents were identified. The
technical routes on the local forward main path were the most (12 ones). Based on the main path analysis, technical innovation in
the field of synthetic biology mainly focused on liposomes,sample processing methods, hydrogels, droplet networks and others,high —
value patented techniques focused on bioprinting, droplet assembly, hydrogel networks and others. Conclusion Technique development
trajectory and high — value patent can be identified based on the main path analysis, providing information support for the research
of synthetic biology from the perspective of information science.

Key words:synthetic biology;patent citation network;main path analysis;search path link count algorithm(SPLC);high — value patent
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Fig.1 Annual distribution of quantity of patent applications in

the field of synthetic biology
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Fig.2 Word cloud of innovation in the field of synthetic biology
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Tab.2 Typical patents for gene research in the field of synthetic biology
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Tab.3 Patents on the global main paths of synthetic biology

#AHMF LA b AR P AR RERE(H)
US5858399A Acoustically reflective liposomes and methods to make and use the same & RIS R AR R 24 &-Aa kA 7 i 1996 86 1
W02007094739A1  Method of processing a biological and / or chemical sample RI2 A Mpde | RNFHE R F ik 2006 53 7
W02008012552A1  Formation of bilayers of amphipathic molecules HRBF LT WEN T % 2007 63 7
EP2253378A1 Method for positioning an organic,, biological and / or medical sample AW A EFHAG T % 2009 8 4
W02009148598A1  Polymersomes, colloidosomes, liposomes , and other species associated BAWER IR TR At 2009 45 8

with fluidic droplets RRBAARGDR
US20120116568A1°  Devices, systems, and methods for the fabrication of tissue RATHEALKEE AP riE 2011 109 27
W02013064837A1  Multisomes: encapsulated droplet networks SR HERA N % 2012 27 13
US10548852B2 Multisomes : encapsulated droplet networks multisomes : 3 5 49 7 i W 4% 2012 3 13
W02014064461A1  Droplet assembly method RiBAME K 2013 12 5
W02014064459A2  Hydrogel network KBS % 2013 17 9
US9831010B2* Hydrogel network TR B % 2013 8 9
US10950376B2 Droplet assembly method RBAE & 2013 2 5
W02014087175A2  Droplet assembly by 3D printing 3DATRIEAR 2013 18 9
US11213797B2f Droplet assembly by 3D printing DAk EAE 2013 0 9
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Fig. 4 Global key — route main paths of synthetic biology
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Tab.4 Patents on the global key — route main paths of synthetic biology

FANTS EXARA AR VRN AR RAEKE(M)
US5858399A Acoustically reflective liposomes and methods to make and use the same % R4 RE R AR R 261 &-Aa i A 7 i 1996 86 1
W02007094739A1 Method of processing a biological and / or chemical sample LB AW | SHEH R T 2006 53 7
W02008012552A1 Formation of hilayers of amphipathic molecules HRAFEFNFREGF % 2007 63 7
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W02009148598A1 Polymersomes, colloidosomes, liposomes , and other species associated RAMER MK R e S 2009 45 8

with fluidic droplets RARARROIR
US20120116568A1°%  Devices, systems , and methods for the fabrication of tissue RATHEARHER A%k 2011 110 27
US10548852B2 Multisomes : encapsulated droplet networks multisomes : 3+ 3 9 i i M % 2012 3 13
W02013064837A1  Multisomes: encapsulated droplet networks SR HENRARNS 2012 27 13
W02014064461A1  Droplet assembly method R AE & 2013 12 5
US10950376B2 Droplet assembly method WA & 2013 2 5
US11213797B2f Droplet assembly by 3D printing DT AR 2013 0 9
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W02014087175A2  Droplet assembly by 3D printing ADATRAEAE 2013 18 9
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Fig.5 Local forward main paths of synthetic biology
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Tab.5 Patents on the local key — route main paths of synthetic biology

FH AT 3 SAFAL W AT WS AR RakdE ()
W02008012552A1 Formation of bilayers of amphipathic molecules 7% B ¥ % 4~ F & 9 7 ik 2007 63 7
US10548852B2* Multisomes : encapsulated droplet networks multisomes : 31 3 #9 i i W 24 2012 3 13
WO02013064837A1 Multisomes : encapsulated droplet networks SR F R YR TE 4% 2012 27 13
US9831010B2* Hydrogel network KB e ) 2013 8 9
W02014064461A1 Droplet assembly method TR LR 2013 12 5
US10950376B2 Droplet assembly method ARk 2013 5
US11213797B2* Droplet assembly by 3D printing 3DATH RIE LR 2013 0 9
W02014064459A2 Hydrogel network TR e W) % 2013 17 9
W02014087175A2 Droplet assembly by 3D printing 3DATH R B E 2013 18 9
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Tab. 6 High — value patents on the main paths of synthetic biology

I E GEHENE T 0 (E 2 T (B BRI (A
FARE U SR B AR LA (L M) 5 A 2 e

AT BALBE  SRXUBBLME RERUHE  Refr R 4 (RO E R (L 6)  Fo 1 PR
(BRERZEE) (ARRALRE)  2AE B R) ARV R, 1 E AR L A B
U006 ' W 6. 4R B (LR R 072 138Ut 75
s j ' j WA AT A PFCILE 7) s S B - (A
. y / y 3%, o 4 Ja) S B B A 2 B A MR B T 1] 2 B AR AR R
S i US9831010B2,, 111 Jry #fs I B A A U1 i B LA 8
x7 AHEVFTHIBRZEWENMEZFIER
Tab.7 Details of high — value patents on the main paths of synthetic biology
FH N5 e XAFA F AFAL ViR AR RlAsE(H)
US20120116568A1° Devices, systems , and methods for the fabrication of tissue A T#IiE4ARGEE ZbfmiEk 2011 109 27
US10548852B2 Multisomes : encapsulated droplet networks multisomes : 31 3 49 % 78 M % 2012 3 13
US9831010B2 Hydrogel network L3 ATES 2013 8 9
US11213797B2 Droplet assembly by 3D printing 3DATH R B AE 2013 0 9
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