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China’s medical robot market size grows from RMB25.1 billion in 2025 to RMB115.1 billion by 2031,
implying avCAGR of 29.9% from 2026 to 2031

Introduction to medical robots

Medical robot History of medical robot
* In 1985, PUMA 560 performed the * In 2010, China's first domestically
first robotic surgery developed medical robot was
+ In 1987, the rehabilitation robot successfully registered
Handy1 was introduced » Between 2013 and 2018, several
» in 1997, China's first surgical robot dom.estlcally.devgloped robots
was developed received registration approval.

» Medical robots refer to intelligent service robots that
for medical staff. They primarily include surgical 1
robots, rehabilitation robots, and medical assistant

robots, among others. « After 2020, the industry entered

« Compared with traditional methods, robots are . . a rapid growt_h phase. Various
capable of performing high-intensity, high-precision + In 2000, the first-generation da types of surgical robots, .
tasks continuously over extended periods. Vinci surgical robot received FDA rehabilitation robots, and medical

« Offer more intuitive and convenient operation approval and was commercialized assistant robots were approved
while building upon the functionalities of conventional + Between 2000 and 2010, :&‘ large ';U_mc?erst_'” Ch'ni-_ g
medical equipment companies such as Johnson & pproved indications contnue

« Highly adaptable and safe, capable of supporting the Johnson and Stryker entered the to expand, and the number of

robotics companies kept

medical robotics industry increasing

treatment of a variety of diseases
« Enable more personalized and data-driven treatment
decisions

Source: China Insights Consultancy
3

P
I

1%
Vi
i

Copyright E 2025 China Insights Consultancy. All rights reserved.



Medical robots can be classified into surgical robots, rehabilitation robots, medical assistant robots,
hospital service robots, organ transport robots, and other specialized medical robots

Classification of medical robots

Category Definition
* Integrated systems comprising actuators, imaging and navigation modules, and control and planning system, used under
Surgical Robots physician supervision or fully automated for minimally invasive procedures, with the aim of improving instrument stability,

spatial localization accuracy, and intra-operative visualization.

* Maintain transplant organs through ex vivo perfusion and environmental control that continuously monitor and adjust

Organ Preservation Robots temperature, oxygenation, nutrient delivery, and preservation parameters during transport between medical facilities.

» Designed for direct patient interaction and clinical support, and automated testing, medical assistant robots are intelligent

e T3 [ robotic systems that comprehensively enhance care quality, operating under the supervision of healthcare professionals.

* Manage healthcare facility operations and logistics through automated medication delivery and supply distribution,
Hospital Service Robots environmental services including UV disinfection and room sanitization, and administrative support for pharmacy
automation, inventory management, and workflow optimization.

* Robots built around wearable exoskeletons or upper/lower limb training platforms that deliver standardized, repeatable, and

ReheliEEn [Melels personalized gait and limb-function.

» Emergency response robots, and other specialized systems for various medical demands, in enhancing safety, throughput,

Other Specialized Medical Robots efficiency, and quality in hospitals.

Source: China Insights Consultancy
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Surgical robots are sophisticated medical systems that integrate multidisciplinary technologies to assist
in minimally invasive procedures

Introduction to surgical robots

» Surgical Robot Definition:

A surgical robot is a multidisciplinary medical device that integrates fields such as medicine, mechanical engineering, biomechanics, and computer science. It is designed to support
or assist doctors during operative procedures in performing clinical minimally invasive surgeries (MIS).

The classification of surgical robot

Classification Function Common Indication Key Players
Laparoscoplorobols e e e oy WEGOES B
Oopedicronors | NPT sl mpene noiatar - (e spcenert calnpatay. o pmme YPEE
Percutaneous puncture robots . _:i é&é%gﬁé&é&gg&é ;;;e_dl_e_n;ng;ti_o; ;0 ______ : _T_is;u_e_n;e_dl_elggs; _______________ T _ _ Health | ' j_E_ﬂ;;_ N
SO imagng based panning qudes nreoperaive needle + Lung tmor ablaton ver umor abiaton stc. - iR

Neurosurgery robots

Natural orifice robots

Pan-vascular robots

Other robots

placement for percutaneous ablation

Rapid and accurate neurosurgical planning in
confined operative spaces

Natural orifice access, providing doctors with
enhanced visual clarity

Precise navigation & force feedback during catheter
advancement

Include ophthalmic, dental, microsurgical, and other
new types of surgical robots

» Intracerebral hemorrhage, brain cyst,
epilepsy & Parkinson's disease

» Endoscopic submucosal dissection,
bronchoscopy

» Coronary intervention, cerebrovascular
intervention

» Dental implantation, prosthodontics, Retinal
vascular puncture and drug injection

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Surgical robots have emerged as powerful assistants to doctors and are now widely applied across
various clinical departments to address a broad range of indications

Application departments and indications of surgical robots

Percutaneous
Puncture
Robots

Percutaneous
Ablation
Robots

Laparoscopic
Robots

Natural Orifice
Robots

Pan-vascular
Robots

Orthopedic
Robots

Neurosurgery
Robots

General

Surgery Gynecology

Respiratory  Gastroenterology Urology Cardiac Thoracoabdominal Neurosurgery Interventional Orthopedics

L o g L o o o

Imaging

Copyright E 2020 wimna misights Consunaivy. ~n nghts reserveu.
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Raw materials and components providers are the upstream of surgical robot, while robot manufacturers
serve as the midstream to provide equipment and services to the downstream users

Industrial chain of surgical robots

Upstream

Raw materials

eviY .
'@‘ Raw material and components

Direst
sales

Downstream

Downstream users

>

Equipment/Softwares

|
|
|
|
Robotic Systems/ |
|
|
|
|
|

Supporting Tools & Consumables

Maintenance & Repair Services

Distributors ‘

Hospitals

% Research organizations
9 Individual Consumer
[

The main components with the highest technical barriers
might be servo motors, speed reducers, and controllers, which
are currently imported from developed countries such as US,
Japan, and Germany, resulting in limited overall bargaining
power

China's upstream supply chain remains in its nascent
stage. Surgical robots cannot yet achieve full self-sufficiency,
and realizing domestic production of upstream components
will require additional time

The midstream segment primarily encompasses independent
design of robot bodies, hardware/software system integration,
robot assembly and debugging, and clinical adaptation of
functional modules. They primarily sell their products to end
customers through distributors in China.

Most domestic robotics companies operate in the
midstream segment. They independently design robot
bodies and integrate hardware/software systems, though core
components still rely on foreign imports

The configuration of Class B large medical equipment is
subject to strict standards regarding hospital grade, surgical
volume, supporting facilities, qualifications, and professional
personnel

Influenced by factors including regulatory requirements,
implementation complexity, and operational costs, surgical
robots are currently predominantly deployed in Class Ill Grade
A hospitals, demonstrating low overall market penetration

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Surgical robot market size in China, 2020-2031E

Surgical robot market size in China, 2020-2031E

CAGR 2020-2025 2026E-2031E Billion RMB
I Laparoscopic Robot 27.6% 27.3%
I Orthopedic Robot 40.4% 46.1% 52.4
Percutaneous Puncture Robot / 78.3%
Ablation Robot / 97.3%
Other Surgical Robot 49.9% 35.0%
Total 32.8% 32.8% 39.5 256

29.9

8.8
17.1
0.4 14
12.7
9.4 =
50 6.9 7.7 ” 162
00 38 4.0 : 0.2"% ¢ o 12.4
2.3 /0.0 0.0 0.0 0.6 00 09 1590.1.0.0 53
$0.3 06 0.0 58 00 %700.000 150000 24700 3.6 .
2020 2021 2022 2023 2024 2025 2026E 2027E 2028E 2029E 2030E 2031E

Source: China Insights Consultancy
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China’s surgical robot market is rapidly expanding and prospering, driven by the rising clinical demand
in surgical robot and advancements in high-level automation technologies

Growth drivers of China’s surgical robot market

3 &

Rising clinical demand

=

Improving affordability

Demand for surgical robots continues to grow as patients and clinicians increasingly favor minimally invasive procedures that offer
less trauma, lower complication risk and faster recovery. Aging populations, rising cancer and chronic disease burden, and
expanding surgical volumes are putting pressure on hospitals to improve operating room efficiency and standardize surgical quality
across different surgeons and institutions. Together, these factors are driving steady growth in case volumes and supporting the
broader clinical adoption of surgical robots.

As pilot reimbursement programmes and other enabling policies reduce system costs and establish clearer, acceptable payment
models for robotic-assisted procedures, the economic burden on hospitals and patients is gradually easing. For example, since
2021, Shanghai and Beijing have gradually included surgical robots within the scope of public medical insurance reimbursement.
On January 20 2026, the NHSA issued the Guidelines for the Establishment of Items for Surgical and Therapeutic Auxiliary
Procedures (Trial)( {5 #7F=i4 % 40 803 VE 28 B e IR 75184478 B 27845 # (3X47)) ), providing an official policy basis for robot-assisted
surgical fees. Hunan and Guangdong, as pilot provinces, published specific pricing in April, representing a significant positive
development for the industry. These measures encourage more hospitals to introduce and routinely use surgical robots, thereby
expanding patient access to advanced minimally invasive care.

Copyright E 2025 China Insights Consultancy. All rights reserved.

Source: China Insights Consultancy, Nature

)
"

|
B
1 11
i
| m‘

|

10



Supported by local policies and rising public awareness, China’s surgical robot market continues to
grow, with improvements in operational efficiency and expansion of surgical applications

Growth drivers of China’s surgical robot market

Policy and regulatory
support

Technology advancement
and Al integration

In China, surgical robots have been encouraged at the national level as part of high-end medical equipment and intelligent
manufacturing initiatives, including the “Robotics+” application program ( {“# % A+"J& BT 8% 7% %) ) and the NMPA
announcement on Measures to Optimize Full-Lifecycle Supervision to Support the Innovative Development of High-End Medical
Devices (B R E & & (MABEFIENL L EGEMEE X HFH 5% B0 ZWA] #4884 M R4 4) ), which expressly support
adoption of high-precision, minimally invasive robotic systems by medical institutions. Local governments, including Shanghai and
Beijing, have also introduced dedicated programs. Shanghai released the Action Plan for Promoting the Medical Robot Industry
(2023-2025) ( { Lig L B Ak 55 A E ¥ 8 R T8 7 £(2023-20254F)) ), which targets breakthroughs on setting out application
demonstration platforms and replicable clinical scenarios, alongside professional public service platforms to accelerate translation
into clinical settings. Beijing has launched a Robot Plus Healthcare application promotion program ( {4t 7 42 i A= {3 8.4 5 Bl 72 B
JE “HBA+ER” AR FEHE4) ) that focuses on product innovation and scenario promotion and requires applicants to
complete deployment in designated settings, strengthening the visibility of hospital side adoption pathways. Besides, Shanghai’s
Notice on Matters Concerning Inclusion of Certain Newly Added Medical Service Iltems in the City’s Basic Medical Insurance
Payment Scope ( #7530 44738 B % A58 B ANAT R R BR A R AT 508 A M FA 498 %) ) references robot assisted
surgical services within their local pricing and reimbursement frameworks.

Surgical robots are evolving from mechanical assist devices into intelligent surgical platforms. Enhanced arm dexterity and imaging
broaden their use in complex, confined and delicate anatomical areas. At the same time, Al is being applied to preoperative image
analysis, path planning and intraoperative navigation prompts, improving standardization and reproducibility and laying the
groundwork for remote collaboration and assistance models.

Copyright E 2025 China Insights Consultancy. All rights reserved.

Source: China Insights Consultancy, Nature
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Percutaneous puncture surgical robots are integrated systems to achieve precise lesion targeting and
needle placement, assisting doctors in minimally invasive diagnostic and therapeutic procedures

Introduction to percutaneous puncture surgical robots

» Percutaneous puncture surgical robots are sophisticated systems that utilize imaging technologies such as MRI and CT to identify anatomical targets, formulate surgical plans, and guide robotic
arms to reach predetermined positions, thereby directing puncture needles to precise locations and assisting physicians in completing percutaneous procedures. These systems are currently
deployed in tumor diagnosis for conditions including lung cancer (including pulmonary nodules), liver cancer, and prostate cancer.

» Percutaneous puncture surgical robots are large-scale precision mechanical systems primarily applied in minimally invasive surgeries, with a standard configuration comprising a console, robotic

arm system, and vision system.

Key components of percutaneous puncture surgical robot

Navigation
System

Software
Planning
Module

Robotic Arm
System

)

Using tracking technology, such as optical and electromagnetic, a three-dimensional coordinate system encompassing the
patient, lesion, and robotic arm is established to enable high-precision tracking and localization of both the lesion and patient
position. The respiratory tracking system rapidly detects breathing motion and captures the optimal puncture timing in real
time.

The system automatically identifies lesions and performs anatomical segmentation, accurately pinpointing target locations. It
also recognizes and extracts anatomical structures such as bones, blood vessels, and the trachea, reconstructing them in 3D
to allow interactive planning of the puncture path.

Based on preoperative path planning, the multi-degree-of-freedom robotic arm reaches the designated position. With its high
flexibility, the robotic arm enables precise positioning of surgical instruments through collision detection of the robotic arm
and vision-based automatic obstacle avoidance.

Copyright E 2025 China Insights Consultancy. All rights reserved.

Source: China Insights Consultancy
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Compared to traditional percutaneous puncture surgery, percutaneous puncture surgical robots improve
surgical accuracy and stability, reduce surgery time, shorten learning curve, and decrease complications

Comparison between percutaneous puncture surgical robots and traditional percutaneous puncture surgery

Postoperative Operating room

Accuracy &

Stability Surgical Duration Learning Curve Complications integration and
workflow adaptation
* Automated needle positioning L . . .
* Mean accuracy . predefined needle reduce the technical High first-pass Relatively high * Limited by inadequate
Percutaneous 3~5 mm threshold and reliance on success, resulting in upfront and system integration
S L ewer complications maintenance costs,
Puncture dellvenn‘g paths ) individual operator ;n d faster rgco:/'e am;)rttize d over a ts axd workﬂogvlv
Surgical consistent * Shortening experience, although ry : X adaptation, as well as
rocedure time (10- LS at a severe multi-year service P
Robot results across p structured training is e A - compatibility issues
25 mins) ired during th | complication rate life with increasing ith existing tool
operators required during the early <5% utilization with existing tools

adoption stage

* Multiple needle

- Relies heavily * aR;ﬂi?r;e:n?sngrl% attempts increase - '
Traditional on physician : - High entry barrier, relying f(he rlgk of bleeding, . Prl_ma_lrlly rellgs on * The wgrkﬂow is well
experience rescanning . . infection and existing equipment established, with stable
Puncture p . on highly experienced .
e . A 7 « Prolonging surgery physicians pneumoth.orax, apd and standard and st.and.ardlzed team
gery eEsEcy] to around 25— are associated with consumables coordination models
mm 40mins a complication rate
of ~10%

« Compared with traditional manual puncture procedures, robotic-assisted percutaneous systems integrate imaging guidance, navigation, and automated positioning technologies to
enhance procedural precision and operational stability. The use of pre-planned trajectories and mechanical assistance reduces intraoperative adjustments and procedure time, while
lowering dependence on individual physician experience

« In clinical practice, these systems have demonstrated improved targeting accuracy and consistency, fewer needle insertions, and reduced postoperative complication rates. Overall,
robotic-assisted puncture represents a standardized and efficiency-oriented advancement within image-guided minimally invasive interventions

Copyright E 2025 China Insights Consultancy. All rights reserved.

Source: Ultrasound-guided needle insertion robotic system for percutaneous puncture;
China Insights Consultancy
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The percutaneous puncture surgical robot enhances the accuracy and safety of biopsy procedures for
pulmonary nodules, abdominal tumors, and prostate cancer

Application of percutaneous puncture surgical robots

Pulmonary nodules

Liver tumors

Kidney lesions
Abdominal tumor
Pancreatic cysts

Other masses

Prostate cancer

Retroperitoneal lesions

A puncture needle is inserted
through the skin and chest wall
into the pulmonary lesion

A puncture needle is inserted
through the upper abdominal
cortex into the lesion for biopsy
and localization

A puncture needle is inserted
through the rectal wall or perineum
into the prostate to target the
lesion

A percutaneous needle is
advanced via a posterior
paraspinal or flank retroperitoneal
approach to target deep lesions

Movement due to respiratory motion
Multiple CT scans
Frequent needle adjustments

Complications such as pneumothorax and
hemoptysis

Technically challenging and carries a high
risk due to the dense distribution of
adjacent organs and blood vessels

Steep learning curves
Frequent needle adjustments
Increased radiation exposure

Requires the cooperation of two or more
doctors

Uneven puncture
Higher rate complications
Certain rate of missed diagnoses

Deep target, narrow window

Close to major vessels, ureter, nerves
Motion causes target shift and re-aiming
Limited ultrasound; more CT and radiation

Plans the optimal puncture path
Improves puncture success rate
Reduces the risk of complications

Minimizes radiation exposure for both
doctors and patients

Accurately locates lesions

Protects important structures such as
blood vessels and nerves

Shortens operation time

Reduces bleeding and unnecessary
damage

Reduces puncture complexity
Enhances doctors’ puncture accuracy
Increases the positive detection rate in
patients

Lowers missed and incorrect diagnoses
Alleviate patient suffering

3D preplanning of safe corridor and entry
Motion compensation and stable guidance
Higher success and diagnostic yield
Fewer complications, less time and
radiation

Copyright E 2025 China Insights Consultancy. All rights reserved.
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The global number of people with pulmonary nodules is expected to grow steadily from 2020 to 2031,
reaching approximately 1.6 billion people in 2031

Global and China’s epidemiology of pulmonary nodules, 2020-2031E

CAGR 2020-2025 2026-2031E Million People

M China 2.5% 1.2%
Other region 0.0% -0.1%
Total 0.4% 0.2%

1,542.7 1,549.9 1,556.8 1,563.3 1,569.5 1,575.5 1,5679.6 1,583.4 1,586.8 1,589.9 1,592.7 1,595.2

273.6 281.9 289.6 296.6 303.0 308.9 314.3 323.5 327.4 330.9 334.1
1,269.1 1,268.0 1,267.2 1,266.7 1,266.5 1,266.5 1,265.4 1,264.3 1,263.3 1,262.5 1,261.8 1,261.0
2020 2021 2022 2023 2024 2025 2026E 2027E 2028E 2029E 2030E 2031E

Source: China Insights Consultancy
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Global incidence of liver, kidney and pancreatic cancer, 2020-2032E

Global incidence of liver, kidney, and pancreatic cancers, 2020-2032E

CAGR 2020-2024 2024-2032E Thousand People
I Liver -2.3% 4.7%
I Kidney 2.0% 1.8%
Pancreatic cancer 2.0% 2.7%
0, 0,
Total 0.0% 3.4% 2.300.6
2,248.7
2,196.8
2,123.5
2,050.2
19035 1,976.9
1,832.7 1,821.2 1,810.3 1,816.9 1,830.2 —
856.3
484.4
495.8 503.1 510.6 522.6 546.7 562.8 578.9 595.0 611.1 627.1 644.3 661.6
2020 2021 2022 2023 2025 2026E 2027E 2028E 2029E 2030E 2031E 2032E

Copyright E 2025 China Insights Consultancy. All rights reserved.
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China’s incidence of liver, kidney and pancreatic cancer, 2020-2031E

China’s incidence of liver, kidney, and pancreatic cancers, 2020-2031E

CAGR 2020-2025 2026-2031E Thousand People
M Liver -0.8% -0.4%
I Kidney -0.4% -0.3%
Pancreatic cancer 2.7% 2.0%
Total 0.0% 0.2%
561.3 560.6 560.1 559.9 560.0 560.3 560.8 561.4 562.2 563.1 564.1 565.2

364.6 353.6

73.4 72.0
112.3 115.4 118.7 121.9 125.0 128.0 131.0 133.9 136.6 139.3 142.0 144.5
2020 2021 2022 2023 2024 2025 2026E 2027E 2028E 2029E 2030E 2031E

Copyright E 2025 China Insights Consultancy. All rights reserved.

- PR Source: China Insights Consultancy
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Global percutaneous puncture surgical robot market size, 2020-2031E

Global percutaneous puncture surgical robot market size, 2020-2031E

CAGR 2020-2025 2026E-2031E
Million US$
China NA 78.3%
31.0% 29.4%
Us ° ’ 1,266.8
M U 31.7% 33.4%
B Middle East 45.8% 47.9% 1.014.0
I south America 59.2% 55.6%
Others 110.1% 41.4% 766.1
Total 32.9% 36.3%
543.2
359.5
269.2
191.7 205.9
081 137.3
49.6 69.9 ) N —
s Saae 2 Bae B
2020 2021 2022 2023 2024 2025 2026E 2027E 2028E 2029E 2030E 2031E
China 0.0 0.0 0.0 1.5 5.8 3.7 11.0 22.7 43.5 77.1 127.6 198.1
US 27.6 38.8 53.7 73.0 98.8 106.8 130.7 165.8 239.5 321.5 402.9 473.9
EU 21.1 29.3 41.0 56.2 76.9 83.4 104.9 135.9 201.4 278.7 362.0 443.8
Middle East 0.4 0.7 1.1 1.6 2.5 2.9 4.2 6.2 10.2 15.8 22.8 29.8
South America 0.3 0.5 0.9 1.4 2.4 3.0 4.9 7.6 13.6 22.9 33.5 44.3
Others 0.1 0.6 1.5 3.6 53 6.1 13.6 21.3 349 50.1 65.3 77.0

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Percutaneous puncture surgical robot market size in China by application, 2020-2031E

Percutaneous puncture surgical robot market size in China by application, 2020-2031E

CAGR 2020-2025 2026E-2031E Million RMB
B e / 79.0%
I abdomen / 75.1%
B prostate / 69.2% 1,386.4
retroperitoneum / /
others / /
Total / 78.3% 8932
540.0
304.4
76 159.2 -
10.2 403 25.7 — -
2020 2021 2022 2023 2024 2025 2026E 2027E 2028E 2029E 2030E 2031E
Lung / / / 2.1 33 11.2 323 65.6 124.6 222.6 3743 595.0
Abdomen / / / 4.7 20.7 11.9 36.4 75.3 141.9 246.7 397.7 598.5
Prostate / / / 34 16.2 2.6 8.1 17.0 31.8 53.4 81.4 113.0
Retroperitoneum / / / / / / / 1.2 6.1 17.3 322 55.4
Others / / / / / / / / / / 7.6 24.4

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Number of percutaneous puncture procedures performed globally, 2020-2031E

Number of percutaneous puncture procedures performed globally, 2020-2031E

CAGR 2020-2025 2026E-2031E Thousand ppl
M rPP 53.5% 47.5%
M-PP 1.5% -1.4%
Total 1.7% 0.7%
7,807.2 70044 79784 8,045.7 8.107.0 8.190.3 8.265.3 8.333.6 8,396.5 8.454.8 85014
firel 251NN 5 1.4 S 817y 210.5 30 346.5 TR 520 0 N 751 .+ O | 000.6
Ja3an 17879 78726 79270 79640 80084 80470 80548  7.9868 78675 77035 75008
2020 2021 2022 2023 2024 2025 2026E 2027E 2028E 2029E 2030E 2031E
Peni;rtzt“’“ 0.2% 0.2% 0.4% 0.6% 1.0% 1.2% 1.7% 2.5% 4.2% 6.3% 8.9% 11.8%

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Number of percutaneous puncture procedures performed globally, 2020-2031E

Number of percutaneous puncture procedures performed in China, 2020-2031E

CAGR 2020-2025 2026E-2031E Thousand ppl
M r-PP / 102.6%
M-PP 3.0% 0.2%
Total 3.0% 2.2%
3 3,414.0 3,463.3
3216.7 3,287.2 3,352.2 5
3,142.2 :
59131 2,991.1 3’6'1 - 83,6 £ 5134 100.1 i 290.4
27399 2,829.3 2.6 2
2,648.2 ; :
3,133.7 3,193.1 3,235.9 3,252.1 3,236.3 3,172.9
ey 27399 28293 29130 29886 30659 ’
2020 2021 2022 2023 2024 2025 2026E 2027E 2028E 2029E 2030E 2031E
Pe“:;itwn 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.3% 0.7% 1.6% 3.0% 5.2% 8.4%

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Competitive landscape of percutaneous puncture surgical robot market in China

B A% 72 420223010624
B A% 72 420233010810
B M £ /£20243012455
H A% £20243012643
H M i% /£20253012595
I A% 72 220233010199
[ A% 2 220233010365
Ak /2 420233011291
A /£20253011264
[ A% 420243010229
hix 420243010387
[ A% 2 420243010922
HhiE 420243011118
[ A% 7% /20263011087
i £20243011560
[ A% 72 420253010073
Hhix 420253010487
B A% 72 420253010707
[ A% 2 420253012369
[ A% /2 /20263010655

[ 4%z /20263010665

TrueHealth

Biobot Surgical Pte Ltd
Quantum Surgical

Tuodao Medical

Ariemedi
Simple Touch
Curaway Medical

WeiDe Precisely
EDDA
Amit
Zoye Medical
United Imaging
Hanglok-Tech
Panier Medical

Precision MedTech

Domestic

Imported
Imported

Domestic

Domestic
Domestic

Domestic
Domestic

Domestic
Domestic
Domestic

Domestic

Domestic
Domestic

Domestic

TH-S1
TH-S
TH-P Elite/ TH-P/ TH-P Plus
TH-S Pro
TH-SA
iSR'obot Mona Lisa
30-0001
NP100
PB100
ARMD-PN-201
RC 120
CR-NAV100
WD-Lung-Navi |
WD-Lung-Navi | b
IQQA-Guide SI-ROBOT
FARE-OC-P
ZY-TU-6
Ulnterv C550-A/ C550-B/ C550-C

HLT-SGNIO-A
ZZ-DJ-S1
M1P1

05/13/2022
06/15/2023
12/05/2024
12/30/2024
12/15/2025
05/12/2023
08/16/2023
09/06/2023
06/27/2025
01/31/2024
02/21/2024
05/16/2024
06/18/2024
05/26/2026
08/23/2024
01/10/2025
03/06/2025
04/01/2025

11/25/2025
03/27/2026
03/27/2026

Lung and abdomen

Prostate
Abdomen
Lung and abdomen
Prostate
Lung and abdomen
Lung
Lung and abdomen
Lung and abdomen
Lung and abdomen
Lung and abdomen
Abdomen
Lung and abdomen

Lung and abdomen

Liver
Lung and abdomen

Lung and abdomen

1
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Top five domestic manufacturers of percutaneous puncture surgical robots by installation

Top Five Domestic Manufacturers of Percutaneous Puncture Surgical Robot by Actual Shipment, in 2025

. Market share by | Market Share by
[ Rank | Name | Background Volume in 2025 | Market share by | Market Shars

Founded in 2015, headquartered in Shanghai and listed in 2021 on HKEX, MicroPort MedBot's
product portfolio covers laparoscopic, orthopedic, pan-vascular, natural orifice and percutaneous

1 TrueHealth

United Imaging

Surgical

8] Simple Touch

puncture surgical robot.

Founded in 2019, headquartered in Shenzhen, WeiDe Precisely engaged in the R&D of medical
2 MicroPort MedBot surgical robots. It has developed percutaneous interventional surgical robots for lung and kidney

procedures.

Founded in 2019, headquartered in Shanghai, Simple Touch is a medical technology company
WeiDe Precisel focused on independent R&D of high-performance surgical robots. Through its industry-unique CT-
elbe Frecisely guided core technology and products, it assists doctors in performing surgery safely, efficiently and

accurately.

Founded in 2015, headquartered in Shanghai and listed in 2021 on HKEX, MicroPort MedBot's
product portfolio covers laparoscopic, orthopedic, pan-vascular, natural orifice and percutaneous

puncture surgical robot.

Founded in 2019, headquartered in Wuhan, United Imaging Surgical primarily engages in the
research and development, manufacturing and sale of intelligent diagnostic and therapeutic
equipment and software, as well as related instruments and consumables.

36.4%

18.2%

18.2%

9.1%

9.1%

28.0%

27.2%

14.8%

7.0%

5.5%
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Driven by aging population and primary level market demand, percutaneous surgical robot are expected
to accelerate the leap in China's market penetration rate by virtue of their clinical universality

Growth drivers and future trends of China’s percutaneous surgical robot market

v,

Aging population and rising
chronic disease burden

Penetration increase

[

Primary-level market demand

According to National Bureau of Statistics, as of 2024, people aged 65 and above accounted for about 15.6% of China’s total
population, and the aging trend is expected to continue over the coming decades. Older patients generally face higher surgical risk,
driving demand for safer and more efficient percutaneous puncture solutions. In parallel, the prevalence of major solid tumours, such
as prostate, lung and liver cancers, is expected to increase, which is anticipated to translate into further growth in robot-assisted
percutaneous procedures.

In recent years, robot-assisted surgery in China has developed steadily on the back of technological progress and accumulating
clinical evidence. The first percutaneous puncture surgical robot received NMPA approval in 2022, marking the start of
commercialization. Although adoption remains at an early stage, percutaneous robots streamline procedural workflows by
automating complex localization steps and lowering the technical threshold, which is expected to drive accelerated growth in
installed base and procedure volumes.

As China deepens healthcare reform and rolls out a tiered diagnosis and treatment system, policy emphasises primary-care first
contact, two-way referral and differentiated management of acute and chronic conditions. This requires primary institutions to
strengthen capabilities in managing common diseases and postoperative rehabilitation. With their precision, minimal invasiveness
and relatively tractable learning curves, percutaneous surgical robots are well placed to serve as enabling tools for primary hospitals,
while ongoing trends toward system miniaturization are expected to further enhance their suitability for space- and resource-
constrained primary settings, supporting standardized workflows and helping to promote a more balanced regional allocation of
medical resources.

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Percutaneous surgical robots are highly adaptable and suitable for a variety of patients. The gradual
institutionalization of the doctor education system makes them an important infrastructure

Growth drivers and future trends of China’s percutaneous surgical robot market

Indication expansion

B

Technology and education
diffusion

Favorable policy support

China has a large and growing population eligible for percutaneous interventions, including an estimated 560.0 thousand new cases
of liver, kidney and pancreatic cancers and about 1,144.9 thousand incident cases of lung cancer in 2024, as well as an increasing
number of detected pulmonary nodules, thyroid and breast nodules through normalized screening and imaging-based early
diagnosis. As utilization deepens in other high-incidence organs, penetration is expected to progressively extend to more technically
challenging sites and multi- disciplinary settings.

As percutaneous surgical robot technologies continue to mature, structured physician training and standardized operating protocols
are expected to drive faster penetration. Looking ahead, Al is set to be the primary catalyst of the next adoption wave, with Al-
assisted image segmentation and registration, automated trajectory planning and collision avoidance, adaptive control during needle
insertion and outcome-prediction decision support expected to reduce learning curves and variability. In parallel, Al-powered
simulators for credentialing, digital-twin rehearsal and fleet-level predictive maintenance are anticipated to accelerate clinical uptake
and scaled deployment of percutaneous surgical robots.

Policy support is expected to drive the development and adoption of percutaneous puncture surgical robots in China by improving
the innovation, regulatory and clinical application environment for robot-assisted procedures. For example, in January 2026, the
NHSA issued the Guidelines for the Establishment of ltems for Surgical and Therapeutic Auxiliary Procedures (Trial) ( {5 #7f=:4 %
SHBNARAE 48 B RS 1B 4570 B 78 45 d (3X47)) ), which established a unified national framework for robot-assisted procedure pricing
and standardized categories based on the robot’s level of participation. This helps address the historical lack of medical service fee
items for surgical robot-assisted percutaneous puncture procedures. Such policy developments are expected to facilitate
commercialization, improve hospital adoption conditions and accelerate the broader penetration of percutaneous puncture surgical
robots in China.

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Among various minimally invasive treatment methods for tumors, physical ablation is emerging as the
main treatment approach due to its few complications and small trauma

Introduction to minimally invasive tumor treatment

Classification of minimally invasive tumor treatment

Minimally invasive treatment of tumors refers to the use of minimally invasive techniques to deliver therapeutic
instruments to the tumor site through small incisions or natural cavities. Under the guidance of imaging, local tumor
ablation or drug therapy is carried out

Compared with traditional open surgery, it has the advantages of less trauma, fewer complications and faster
recovery, and has become an important part of the comprehensive tumor treatment system

Minimally invasive tumor
treatment

— Tumor ablation — Physical ablation

Non-vascular tumor — Radioactive particle Chemical ablation

— Key insights

) Endoscopic treatment Physical ablation has the advantages

of minimally invasive, repeatable
operation and few complications, and
is currently an important means of
Vascular tumor — minimally invasive tumor
Transcatheter arterial treatment

chemoembolization

— Digital subtraction angiography

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Tumor ablation can be divided into chemical and physical methods, physical ablation includes RF, MW,
HIFU, Cryoablation, IRE and Laser, with respective mechanisms

Introduction to tumor ablation

Tumor ablation

Chemical ablation

Chemicals such as PEl,
acetic acid and dilute
hydrochloric acid are
injected directly into the

Tumor ablation is a minimally invasive
technique that destroys cancer cells
by applying chemicals or energy
directly to the area, and is commonly
used to treat tumors of the liver, kidneys,
bones, and lungs. Energy is delivered
directly to the tumor to freeze, burn or
chemically destroy the cancer cells

Physical abiation

Physical ablation mainly
uses physical energy to
generate thermal effect or
other physical effects to

Tumor ablation

v

Chemical ablation

Physical ablation

v : ] : : I
RF Mw HIFU Cryoablation IRE Laser
Irreversible
Radiofrequency Crvoablation Electroporation
ablation uses Microwave . ! ry causes cell Laser ablation
. g High Intensity causes cellular
high-frequency ablation uses . membranes to concentrates
h [ Focused dehydration,
alternating current microwave Ultrasound uses  rupture of cell rupture by heat around the
to generate electromagnetic o g L P applying high- tip of the needle
frictional heat fields to cause highsim eIy membranss e intensity electric within a range of
focused primarily through

when passing
through the tissue,
causing ions
within the tissue
to be perturbed,

high-frequency
oscillations of
polar molecules
in tissues, thus
achieving the

ultrasound to
create thermo-
coagulative
damage at the

hypothermia and
microvascular
disruption, which
ultimately leads to

field pulses to
tumor tissues,
resulting in the
formation of tiny
pores that lead to

about 5mm, and
acts on the target
point through the
optical fiber to

selectively ablate

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Different methods have their own advantages. Generally, radiofrequency and microwave remain the main
choices for tumor ablation due to their better surgical outcomes and ease of operation for doctors

Comparison of different methodologies for tumor ablation

Classification

Radiofrequency

—— e —— e —

| Microwave

I

I .

| Cryoablation
Irreversible

Electroporation
High Intensity Focused

Ultrasound

Laser

Chemical

Advantages

Precise and minimally invasive, with good conformability and reduced impact on
surrounding tissues, leading to improved overall safety

Non-current conduction and therefore less affected by tissue drying/charring
Rapid ablation, good results, wide ablation zone

No general anesthesia needed, ablation zone clearly visible on imaging
Adaptable to tumor shape with multi-probe use, activates anti-tumor immunity

Tissue selectivity with minimal heat-based ablation restrictions, avoiding collateral
damage to surrounding organs caused by heat conduction

Minimally or non-invasive
Suitable for deep-seated tumors

Minimal damage to surrounding tissues, short ablation time, and small puncture
injury

Simple operation, low cost
Effective for liver tumors <2cm in diameter

Disadvantages

Requires a grounding pad, has relatively long ablation time,
and is affected by the heat-sink effect.

Charring zones may affect absorption and energy deposition
in the target area

Risk of lethal complications (e.g., extreme hypothermia,
cryoshock), postoperative bleeding and seeding metastasis

Difficult needle placement, muscle twitching
Requires general anesthesia

Long treatment time
Irregularly shaped tumors may lead to off-target ablation
Not suitable for air-containing organs

Limited ablation range

Requires repeated treatments
Difficult to achieve complete ablation for large tumors

=
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With the maturity of various ablation technologies, their popularity in China's tumor ablation market has
increased year by year, achieving rapid expansion of the tumor ablation market

Market size of tumor ablation in China

CAGR 2020-2025 2026-2031E Million RMB
I Tumor ablation 18.4% 13.6%

3,808.4

3,369.0

2,978.8

1,749.7
1,505.9

1,283.5

1,082.1
901.7

752.1

2020 2021 2022 2023 2024 2025 2026E 2027E 2028E 2029E 2030E 2031E

Note: Calculate In terms of treatment cost

e 8 ] Source: China Insights Consultancy
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Ablation surgical robot can achieve precise guidance and precise control of the robotic arm through real-
time imaging, and realize minimally invasive, high-precision lesion ablation treatment

Definition of percutaneous ablation surgical robots

Percutaneous ablation surgical robot n Planning Software E Navigation System

» The percutaneous ablation surgical robot is an ) . . .
intelligent platform with an energy generator (radio + Automatically analyzes CT/MRI + Provides real-time tracking of
frequency or microwave, cryoablation, etc.) as its core, images and generates optimized instruments and tumor targets for
integrating image navigation and precise ablation plans precise guidance.

execution systems. !
i o i ) i Robotic Arm Execution System I n Ablation Treatment Module
+ Its main function is to assist doctors in completing I

mor ablation sur through real-time spatial » Automatically adjusts the puncture ;
w (_)_ab_ato surgery throug e sp "y ad) P I« Performs controlled thermal
positioning and automatic path planning. needle position or laparoscope I .
. | ablation to destroy targeted tumor
movement according to the : tissue I
plannedpath - C e e == = |
@ Improved accuracy
S « Eliminate the hand shaking error of manual puncture Working principle diagram of the Navigation System
. T T T T T T T T T T I
| Track Oper'ation !
. 4= . - I
i Radiation prOteCtlon patient  |€—| Optica)l surgical N Surgical L »|  Doctor o
|,...._ + Reduce the exposure time of doctors and patients under navigation system instruments
CT/ultrasound guidance Regisiration y Colecton g Trock Intraoperative *
Preoperative Virtual surgical Information ) Surgical navigation
images instruments image information
Standardization of surgical procedures ¥__Image Processing Preoperative b
=T . . L_y| Reconstructing Information
= * Reduce the dependence on doctor experience and improve the image

repeatability of surgery

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Percutaneous ablation robots have optimized the entire surgical process, enhanced ablation accuracy,
reduced surgical difficulty, and improved the overall level of minimally invasive surgery

Introduction to percutaneous ablation robots

r—-- Ablation surgery robot workflow  ----
@ Improve operational precision and accuracy

* The robotic system can filter out the natural physiological tremor of the
doctor's hands, which is crucial in operations that require millimeter-level

Preoperative Patient Registration
> L
precision.

Planning & Imaging

1 lI Improving minimally invasive surgery capabilities
» For ablation surgeries on organs that move with breathing, such as liver and
kidney tumors, the robotic system can better track, compensate, and even
predict these movements.

o o

Patient Positioning «—— Robot Calibration

human body, while keeping the catheter or needle in relatively stable contact

Tool !nsertion Ablatiop Energy with the target tissue, improving the ablation effect.
Guidance Delivery
[ N
l @ Shorten the learning curve and improve accessibility
* For some complex ablation surgeries that are highly dependent on hand-eye
Procedure Real-time coordination and spatial perception, the robotic system can lower the technical
Completion Monitoring barrier of operation through an intuitive control interface and navigation

I
|

I
1

I
1

|
1

|
1

|
|

|
1

|
1

|
1

|
1

I
|

I
|

I
1

I
1
| |

|
: l : * It can avoid the need for multiple punctures that could cause harm to the
1

|
1

|
1

|
1

I
|

I
1

I
1

I
1

|
1

|
! |
|
1 : assistance, allowing more doctors to master it.
1

|
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Percutaneous ablation robots have many different types according to the different energy sources of
ablation devices, but their core purpose is to provide more advanced ablation methods

Classification of percutaneous ablation surgical robots

Radiofrequency (RF)
Ablation Robot

Microwave Ablation
Robot

Cryoablation Robot

Irreversible
Electroporation Robot

Laser Ablation Robot

Energy Source

Mechanism of Action

Clinical Applications

Advantages

Limitations

Approval

High-frequency
alternating current

Heat generation (50—
100° C) via ionic
agitation

Liver, kidney, bone, lung
tumors

Precise control, mature
technology

Limited ablation zone,
heat sink effect

Electromagnetic waves
(915 MHz-2.45 GHz)

Dielectric heating (tissue

water molecules)

Liver, lung, thyroid, soft
tissue tumors

Faster heating, larger
ablation volumes

Potential collateral
thermal damage

Argon/helium gas

Freezing (-40° C to -
100° C) — cellular
necrosis

Prostate, breast, renal
tumors

Minimal pain, real-time
ice-ball imaging

Risk of cracking
adjacent tissues

Pulsed electric fields

Non-thermal cell
membrane perforation

Pancreatic, liver tumors
near vessels

Preserves vessels/bile
ducts

Requires general
anesthesia

Laser

Photothermal
coagulation

Brain, liver, small tumors

Ultra-precise, minimal
invasiveness

Limited penetration
depth

X

Copyright E 2025 China Insights Consultancy. All rights reserved.
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China’s percutaneous ablation robot market is still in the early stages of commercialization, with only a
few companies entering the field; Among them, only TrueHealth has obtained certification from the NMPA

The percutaneous ablation surgical robot approval list by NMPA

Registration Certificate

Number Company Product name Approval date
#ix 7£20243011651 TrueHealth Domestic TH-X MW 2024-09-02
Key Insights

+ At present, several cleared percutaneous puncture robots can be used in microwave ablation workflows when paired with compatible microwave generators and
probes. Representative examples include XACT ACE and Quantum Surgical Epione®. These products operate as navigation and robotic insertion platforms and are
used together with third-party microwave energy devices rather than providing an integrated ablation module. In contrast, our company’s Navigational Positioning
Microwave Ablation System in China is described as an integrated solution that combines puncture navigation and microwave energy delivery, and has been
designated by the NMPA as “the first system of its kind worldwide”. Aside from our company’s products, no approved percutaneous microwave ablation surgical robot
has been identified that natively integrates both puncture navigation and microwave ablation within a single platform.

Copyright E 2025 China Insights Consultancy. All rights reserved.
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With the maturity of various ablation technologies, their popularity in China's tumor ablation market has
increased year by year, achieving rapid expansion of the tumor ablation market

China’s percutaneous microwave ablation surgical robot market size, 2020-2031E

CAGR 2020-2025 2026E-2031E Million RMB
M Percutaneous ablation robot ! 80.4%

2442

140.3

7.7

40.4

25.0
6.6 12.8

I
2020 2021 2022 2023 2024 2025 2026E 2027E 2028E 2029E 2030E 2031E
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Due to the impact of multiple forces on the demand side and application side, China’s
percutaneous ablation surgical robot market is developing into systematic medical solutions

Growth drivers and future trends of China’s percutaneous ablation surgical robot market

treatments that can be supported remotely, with percutaneous ablation surgical robots expected to help extend
specialist care to less-developed regions. At the same time, clinical use is anticipated to expand beyond historically
concentrated liver and thyroid indications to additional anatomical sites and into broader multidisciplinary care
settings. As new indications are validated and incorporated into routine practice, the addressable patient population

: » China’s uneven distribution of medical resources is driving demand for standardized, minimally invasive tumor

Broader access and and procedure volumes are expected to increase, supporting a larger installed base of percutaneous ablation
indications surgical robots.
O » With continued technology iteration, percutaneous ablation surgical robots are shifting from stand-alone navigation
r@ platforms paired with separate energy devices to integrated systems that combine puncture planning, robotic

execution and microwave energy delivery within a unified architecture. Integrated robots can better align the actual

Technology iteration-driven ablation zone with the planned target volume, and reduce reliance on manual coordination between different devices.

integrated ablation upgrade

Source: China Insights Consultancy
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Organ transport robot is technologically revolutionary, with its real-time monitoring and adaptive
perfusion system helping to extend the critical time window for life-saving transplants

Introduction of organ transport robots

Organ transport Organ transport robot

Organ transport robots refer to robots that are no longer limited
conventional mechanical perfusion preservation, but rather,
through real-time monitoring of key physiological indicators of the
organ, the algorithm dynamically adjusts the perfusate to
continuously provide a microenvironment close to the

"'" "“='i. physiological state for the isolated organ

Organ transport refers to the process of safely and quickly
& transferring human organs for transplantation such as
., hearts, livers, kidneys, lungs, pancreas, etc., from the
" medical institution where the donor is located to the medical
ﬁ institution where the recipient is located through specific
- transport methods and procedures

Conventional organ

transport Organ transport robot

@ & 6
i’a’g_ Organ extraction
LLEE

.  — | E Specialized organ carriage Support multiole oraans
Organ donation _ : unit pp ple org
Workflow of organ Organ :
transplantation Pr?r?-::;ation & Rely on clinical decisions o et U ToeE e
port | made by medical staff

I

I

______________ I

Post-operation follow-u éfgﬂ o i
P P 1 Organ transplantation Low temperature UG R

temperature

@DJ

Source: China Insights Consultancy
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Organ transplantation can significantly improve the quality of life of recipients and even give them a
second life; therefore, organ transplantation is receiving increasing attention as a treatment method

Reason of organ transplantation

Organ transplantation Cyclosporine has been
; : . First successful liver approved by FDA as a drug
+  Organ transplantation refers to a therapeutic approach that involves fransplant that reduces organ rejection

surgically transplanting an individual's organs as a whole or in part

: : oo . L First successful First successful heart

into their own body or a specific part of another individual kidney transplant transplant
* Adonor is an individual who provides an organ in a transplant surgery T L Modgr_n transplant
+ Arecipient is an individual who receives the graft in a transplant medicine

surgery
+ Both the donor and the recipient can be autologous or allogeneic 1954 1967 1983 1990s

Needs of organ Improvement of recipient life
~ ~ ~ ~ ~ ~

+ Saving Lives: For those with end-stage organ failure,
transplantation is often the only way to survive

* Improving Quality of Life: Transplantation can eliminate
the need for dialysis, improve breathing, restore vision,
and allow for a more normal lifespan

* Providing a Second Chance: It can offer a fresh start
for individuals with life-threatening conditions

+ Disease: Many diseases can damage organs, such as
cancers, leading to failure. Examples include kidney
failure, liver failure, heart failure, lung failure and etc.

* Injury: Trauma or accidents can cause severe organ
damage, necessitating transplantation

* Genetic Conditions: Certain genetic disorders, like
cystic fibrosis or heart defects, can lead to organ failure

*  Other Factors: Chronic conditions like diabetes and » Treating Chronic llinesses: Transplantation can be a
hypertension can also contribute to organ damage and curative therapy for conditions like end-stage liver
eventual failure disease or severe diabetes

(0] (+F-1]

Transplantation

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Needs of Organ Preservation

Needs of Organ Preservation

Needs

Description

Reducing ischemic injury and
maintaining organ viability

Stabilizing the physical environment
and lowering the risk of mechanical
damage during transfer

Improving the controllability of
preservation duration

Enabling real-time preoperative
assessment to improve transplant
success

+ Cold static storage and low oxygen supply leading to function decline. Under conventional cold static storage, organs
experience low oxygen supply, and their function progressively declines due to cold ischemia.

» With standard boxes, repeated handovers and long-distance transport can expose organs to vibration, compression
and impact. There is a clinical need for carrier systems that provide stable support and dampen external shocks
across ground transport, flights and handovers, helping to keep organ conditions consistent and reduce quality loss
from physical damage.

+ In real-world transport, traffic delays, flight waiting times and mismatches between transport and surgical schedules
can cause organs to exceed the intended cold-storage window. Clinicians therefore need preservation systems that
can maintain near-physiological or sub-physiological temperatures for longer periods and continuously monitor
perfusion and oxygenation, rather than relying solely on cold immersion and passive insulation, so as to slow
irreversible functional decline and extend the transplantable window.

» Under current practice, organs often lack continuous, quantitative functional evaluation before arrival, and transplant
teams must quickly decide whether an organ remains usable. Clinical demand is therefore shifting from simple
preservation to full-process monitoring and dynamic assessment, with continuous recording of perfusion, viability and
functional indicators during transport to determine in advance whether the organ is still suitable for transplantation.

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Number of organ transplant in China, 2020-2031E

Number of organ transplant in China, 2020-2031E

CAGR 2020-2025 2026-2031E
I Organ transplant 9.9% 6.0%
28.7
26.3
23.9
20.3
17.9 193
2020 2021 2022 2023 2024 2025

31.0

2026E

2027E

35.4

2028E

37.5

2029E

Thousand
41.4
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Driven by the critical organ shortage, policies support and technological advancements, hospitals will
increasingly adopt organ transport robots to protect the organs and improve transplant outcomes

Growth drivers of organ transport robot market

@uﬂ

Critical Organ Shortage

W

Healthcare Policies Support

-

Technological advancements

The severe global shortage of viable organs for transplantation creates urgent demand for technologies that can salvage
and repair damaged organs. With over 100,000 Americans on organ waiting lists and only about 40,000 transplants
performed annually, there's a massive gap between supply and demand. In China, a total of 160,767 patients with organ
failure were waiting for organ transplants in 2023. Organ transport robots represent a crucial solution by potentially
converting previously unusable organs into viable transplant candidates, effectively expanding the donor pool
without requiring additional donors

Government initiatives like the U.S. HRSA's organ procurement and transplantation network funding , China’s Guidelines
on Promoting the Healthy Development of Human Organ Donation Work ( % FARSt AR B 1Rsk TAF R E A B EL) )
and the EU's Horizon Europe health research programs provide substantial financial support for medical device
innovation.

During the 2024 National Two Sessions conferences, the submission of the proposal Promoting the Development of
High-tech Fields in Organ Mechanical Perfusion Preservation and Repair in China ( {if#h & B % & d B 25K G 514 2
B #H AR AL K E) ) will strengthen the research layout related to organ mechanical perfusion
preservation and repair and increase support

Integrating machine learning algorithms with real-time sensor data enables robots to continuously optimize organ
conditions and restore the internal environment as much as possible. Meanwhile, the Al model can detect the subtle
changes in perfusion parameters and dynamically adjust the settings to enhance the organ's viability and reduce
the risk of injury

Combining machine perfusion with regenerative reagents such as mesenchymal cells allows for improved organ
function during transport, expanding the number of transplantable grafts, facilitating their acceptance after
transplantation, which may revolutionize the practice in the field of solid organ transplantation in the future

Copyright E 2025 China Insights Consultancy. All rights reserved.

Source: Combination of mesenchymal stromal cells and machine perfusion is a novel
strategy for organ preservation in solid organ transplantation, China Insights Consultancy, ,,
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Confirmation (1/2)

_ Confirmed content

1 As of the Latest Practicable Date, according to publicly available information from the ICTRP, ClinicalTrials.gov and ChiCTR databases, 5 products from 5 companies were under
clinical trials or in the process of obtaining relevant medical device registration certificates in relation to percutaneous puncture surgical robots.

2 Historically, from 2020 to 2025, the average procurement price of the UR robotic arm ranged from approximately RMB130,000 to RMB153,000 per unit, with a price increase in 2025
primarily attributable to the procurement of a higher-specification model. During the same period, the average procurement price of the optical vision system host ranged from
approximately RMB 120,000 to RMB148,000 per unit, influenced by procurement volume, supplier changes, and model upgrades or replacements. In particular, the procurement price
was relatively higher in 2023 due to a model update and relatively low procurement volume, but as procurement volume increased thereafter, the average price gradually decreased.
The Company expects these cost fluctuations to remain manageable and does not anticipate significant volatility, and intends to mitigate any impact through supplier management,
procurement planning, and evaluation of alternative solutions. Regarding labor costs, the average cost attributable to manufacturing the surgical robot ranged from approximately
RMB11,000 to RMB33,000 from 2020 to 2025, with a significant decrease in 2024 mainly due to increased production volume improving per-unit labor allocation. Labor costs are
expected to rise moderately over time in line with general wage inflation and the growing need for skilled personnel, but such increases are not expected to materially affect the overall
cost structure given the gradual pace and relatively limited proportion of labor costs compared with total system costs.

3 Favorable policy support: Policy support is expected to drive the development and adoption of percutaneous puncture surgical robots in China by improving the innovation, regulatory
and clinical application environment for robot-assisted procedures. For example, in January 2026, the NHSA issued the Guidelines for the Establishment of ltems for Surgical and
Therapeutic Auxiliary Procedures (Trial) ( {5 #7 f= 74 & st 80 315 22 B B IR A5 1B 4628 B A 45 #1(3X47)) , which established a unified national framework for robot-assisted procedure
pricing and standardized categories based on the robot’s level of participation. This helps address the historical lack of medical service fee items for surgical robot-assisted
percutaneous puncture procedures. Such policy developments are expected to facilitate commercialization, improve hospital adoption conditions and accelerate the broader
penetration of percutaneous puncture surgical robots in China.

4 Manual percutaneous puncture remains the predominant approach for manminimally invasive procedures in current clinical practice, and robot-assisted percutaneous puncture still at
a nascent stage of adoption. As a result, the current addressable market for percutaneous puncture surgical robots is small, notwithstanding expectations of significant long-term
growth.

5 Globally, favourable policies and regulatory developments are also supporting surgical robotics. In the US, the FDA has recognized consensus standards relevant to robotically

assisted surgical devices, including IEC 80601. In Saudi Arabia, the SFDA’s Recognized Standards also include IEC 80601-2-77, which specifies the particular requirements for the
basic safety and essential performance of robotically assisted surgical equipment. The EU supports the development of medical robotics and Al-enabled medical devices through
research funding programmes such as Horizon Europe. In South America, Brazil's decision to incorporate robot-assisted radical prostatectomy into the Brazilian Unified Health
System (SUS), signals growing public reimbursement support for selected robot-assisted procedures.

Copyright E 2025 China Insights Consultancy. All rights reserved.
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Confirmation (2/2)

_ Confirmed content

6

For the overall surgical robot market, the entry barriers are broader and more platform-based. Market participants are required to develop multidisciplinary capabilities

across robotic control, surgical instruments, software systems, imaging integration, human-machine interaction and system safety, while ensuring that the robotic platform can operate
reliably and accurately in complex surgical environments. The development and commercialization of surgical robots also require substantial capital investment and long development
cycles, covering product design, engineering validation, clinical evaluation, regulatory approval, manufacturing scale-up and post-market support. In addition, companies need to
establish comprehensive surgeon training systems to support clinical adoption, as physicians generally require structured training and hands-on experience before routinely using
robotic systems in surgical procedures. After commercialization, companies must also build after-sales service networks capable of providing installation, maintenance, technical
support, consumables supply and timely troubleshooting to hospitals. As surgical robots typically involve significant hospital procurement expenditure and are closely associated with
surgical safety and clinical outcomes, brand recognition, physician trust and hospital relationships are also important factors affecting market entry and long-term competitiveness.

Prostate cancer, one of the more common malignancies among men in China, was estimated at 171.3 thousand cases in 2025 and is expected to reach 253.6 thousand by 2031,
implying a CAGR of 6.6% from 2026E to 2031E. In addition, retroperitoneal diseases, a category encompassing neoplastic and non-neoplastic conditions arising in the retroperitoneal
space and its structures, were estimated to have an incidence of about 24.5 thousand people in 2025, increasing to 25.4 thousand by 2031.

The percutaneous puncture surgical robot market is a relatively nascent and highly specialized segment of the surgical robotics industry and is subject to relatively high entry
barriers. Products in this segment typically involve high-precision navigation, imaging coordination and clinical intervention during puncture procedures, and are therefore subject to
stringent regulatory approval requirements, including product registration, technical review, clinical evaluation and, where applicable, clinical trials. As this is an emerging market with
relatively low market awareness, market participants also need to accumulate sufficient clinical data and obtain recognition from physicians and hospitals, with the safety,
effectiveness and compatibility of their products with clinical workflows subject to validation. Furthermore, new entrants face hospital procurement and commercialization barriers, as
procurement decisions are typically influenced by factors such as regulatory status, clinical evidence, physician acceptance, pricing, after-sales service, training support and hospital
budget cycles. Current policy initiatives in China support the broader surgical robot market, but do not appear to provide direct national-level subsidies specifically for percutaneous
puncture surgical robots. As such, these policies are not expected to materially reduce entry barriers for new entrants in this market. Accordingly, companies that have obtained
product approvals, accumulated clinical experience, established physician networks and secured hospital access are generally better positioned than new entrants in this market.

China'’s target patients for percutaneous microwave ablation surgical robots are defined as individuals who, after completing diagnostic evaluation in accordance with clinical practice
guidelines, are deemed clinically eligible for percutaneous microwave ablation. Examples include patients who, after imaging assessment and percutaneous biopsy, are confirmed to
have positive liver nodules presenting as a single tumor with a diameter 5 cm, or 2-3 tumors with a maximum diameter 3 cm, or who are found intra-operatively to be unsuitable for
surgical resection, as well as patients with malignant pulmonary nodules whose cardiopulmonary function cannot tolerate surgical resection. According to this definition, the potential
target patients for percutaneous microwave ablation surgical robot in China increased from 2.9 million in 2020 to 4.4 million in 2025, representing a CAGR of 8.6%. It is projected to
rise further to 5.8 million by 2031, implying a CAGR of 4.3% from 2026 to 2031. Ongoing normalization of screening for liver, pulmonary and breast nodules and improved imaging
availability contribute to earlier detection and a higher proportion of patients suitable for minimally invasive local therapy.

Copyright E 2025 China Insights Consultancy. All rights reserved.
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