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About Myself

Education Career
- Bachelor: Mechanical Engineering, Tongji - Customer Service Technician: Getinge
University China (1999-2006)
- EMBA: Mannheim University + Tongji - Division Leader: Sinopharm Meditech
University (2007-2014)

- Founder: Honjo Medical (2015 - )

- Note: The layout of most slides in this presentation is automatically created by Designer in PowerPoint.
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Honjo Medical

Mission: WITH CSSD, FOR CSSD

Solutions: Intelligent CSSD Solution (Software, Robots, smart
devices: )
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DAS 1.0 DAS 2.0

Research purpose To complete my graduation thesis To upgrade DAS 1.0
2 _ O VS 1 O Research period 2022.03 - 2022.10 2023.07 - 2023.09
Research theory DAS Framework by Robert Boute and Jan Meighem

Literature Review Approach (LRA)
Research approaches Industrial Players Approach (IPA)
Pioneering Practitioners Approach (PPA)

Studied Literature 23 24

LRA
|dentified Solutions 9 21
PA Selected Companies 31 76
|dentified Solutions 14 42
Selected videos 13 161

PPA
|dentified Solutions 13 37
Total Identified Solutions 36 100
After ellmmatlng.the 54 50

overlapped solutions




Research Approaches

Approach I: lﬂ Approach II:
Literature Review Industrial Players

- Note: All pictures in this page are created by Artificial Intelligence (Al).
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Approach lll:
Pioneering
Practitioners




Literature Review Approach (LRA)

Database: Scopus, Web of Science, PubMed via Medline

Methodology: Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Statement (PRISMA)

Studied Literature: 24
Identified Solutions: 21



Industrial Players Approach (IPA)

 Sources: WFHSS/HSPA/MEDICA/CMEF/ARAB HEALTH exhibitors in recent
3 years

* Total Number: 307
* Selected Companies: 76

* Ildentified Solutions: 42



Ploneering Practitioners Approach (PPA)

* Sources: Search keywords of "CSSD", "SPD", "MDRD", ""AEMP", "RuMED",
"Stérilisation centrale", "JHEMHN Fy", "HRAMBIE", SYSTH, 8
s Sl adl) from YouTube

* Total Number: 189 videos from 168 hospitals in 21 countries

* Selected videos: 161
* Ildentified Solutions: 37
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Element 1: Tracking and Quality Management System

 Sterile processing tracking and quality management system

* Dedicated processing software and plug-ins
— Endoscope reprocessing software

— Loan surgical instruments and implants management and
reprocessing system

— Inventory management system
— Warehouse management system (WMS)
— etc.
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Element 2: Connectivity with Equipment, Instruments and other

Hospital Information Systems

* Connectivity with equipment * Connectivity with instruments * Connectivity with other
— Washer-Disinfectors — 1 Dimension barcode Hospital Information Systems
— High temperature steam — 2 Dimension barcode / — Patient administration
sterilizers Data Matrix — Surgical schedule
— Low temperature sterilizers — Radio Frequency — Electronic Medical Record
— Ultrasonics, Drying cabinet, Identification (RFID) (EMR)
Sealing machine, Insulation — Others — Billing system
tester, Incubator, Hot air — Assets management
sterilizer, etc. — Office Automation (OA)

— Human Resource (HR)
— eftc.
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Element 3: Media and Environmental Monitoring and

Management

* Media parameters * Environmental parameters
— Water — Temperature
— Steam — Humidity
— Non-Condensable Gases — Air cleanliness class
(NCGs) — Ventilation rate
— Compressed Air — Residue harmful gases (e.g.,
— Electricity Ethylene oxide, Hydrogen
_ etc. peroxide, etc.)

— etc.



Element 4: Behavioral Management, E-learning and Virtual

Assistant

* Behavioral management * E-learning and virtual assistant
— Access by chip card control, — On-line courses
fingerprint, facial — Virtual classroom
recognition -

, , _ — Electrical Instruction for Use
— Videorecording during key (IFU)

activities, e.g., instruments
handover, packaging -

— Hand hygiene compliance
system

— etc.

— Video guidance

— Augmented Reality (AR)
gadgets

— Virtual Reality (VR) tools
— etc.



Element 5: Other Digital Equipment

* Digital equipment
— Digital BD test
— Datalogger
— Digital high-resolution inspection apparatus
— Automated rigid endoscope tester
— Electronic air leak detector for flexible endoscope
— Digital light guide cable tester
— etc.
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Element 1: Automatic Reprocessing Equipment

* Automatic reprocessing equipment
— Washer-Disinfector
— High temperature steam sterilizer
— Low temperature sterilizer

— Ultrasonics, Drying cabinet, Sealing machine, Insulation tester,
Incubator, etc.



Element 2: Loading and Unloading of Washer-Disinfectors and

Sterilizers

* Loading and unloading of Washer-Disinfectors and Sterilizers
— Automated Guided Vehicle (AGV)
— Autonomous Mobile Robot (AMR)
— Automatic loading/unloading station
— Automatic loading/unloading system
— Electric height adjustable loading/unloading trolley
— etc.



Element 3: Automatic Transfer inside CSSD

* Automatic transfer inside CSSD
— Automated Guided Vehicle (AGV)
— Autonomous Mobile Robot (AMR)
— Conveyor belt
— Roller belt
— Robotic arms & grippers
— etc.



Element 4: Automatic Transfer outside CSSD

* Automatic transfer outside CSSD
— Automated Guided Vehicle (AGV)
— Autonomous Mobile Robot (AMR)
— Pneumatic tube logistics system
— Box/Case logistics transmission system
— Guide rail transmission system
— Electric trailer
— etc.



CSpp T Usage
Sterile v Point-of-use
ing Central invento > (Operating theaters, outpatient
PORE & rooms, etc. on different levels)
Manual transportation & dedicated elevators

Manual transportation & dedicated elevators

Figure 1. Control model of sterile instrument logistics in Hospital A.

CS‘PD inventory Usage
Storile Point-of-use
pr()cessing (Operating theaters, outpatient
rooms, etc. on different levels)
Regular order: AGV / Rush order: Manual
AGV

Figure 2. Control model of sterile instrument logistics in Hospital B.

Sterile C SPDv. POlnt'Of‘use
processing Central iI‘lVEI‘ltOI’y (Operating theaters, outpatient
rooms, etc. on different levels)
Regular order: AMR / Rush order: Manual

AMR

Figure 3. Control model of sterile instrument logistics in Hospital C.



Element 5: Other Automatic Equipment

* Other automatic equipment
— Central dosing system
— Cooling accelerator
— Robotic packing machine
— Vertical storage system
— Leakage test system

— Robotic arm and gripper to handle the instruments and sets,
like checking, assembling, pick-up, and so on

— etc.









Element 1: A Stakeholder-Centric Dashboard

* A stakeholder-centric dashboard
— Basic facts/figures of CSSD
— Completed workload
— Unfinished workload
— Real time status of Washer-Disinfectors and Sterilizers
— Real time status of various robots
— Other Key Performance Indicators (KPIs)
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Element 2: Object Recognition through Computer Vision

* Object recognition through computer vision
— To identify different instruments for learning/recognizing
— To identify different instruments for classifying
— To identify different instruments for assembling
— To inspect the cleaning quality
— To detect the functional defects
— etc.



Element 3: Tasks Allocation by Algorithms

* Tasks allocation by algorithms
— To iImprove/maximize the operations of Washer-Disinfectors
— To iImprove/maximize the operations of Sterilizers
— To assign working tasks to different personnel
— To assign working tasks to different robots

— Prioritize the reprocessing of instruments/sets that are
urgently called for

— etc.



Element 4: Extract Insights Using Machine Learning

* Extract insights using machine learning

— Using machine learning to obtain performance reports on
equipment, e.g. Washer-Disinfectors, sterilizers, -

— Using machine learning to check/detect the functionality
of medical instruments

— Using machine learning to obtain performance reports on
personnel

— Using machine learning to obtain comprehensive reports on
department

— etc.



Initial application of deep learning to borescope detection of
endoscope working channel damage and residue B

Endoscope

working channel
finding labels

= Irreqularity
= droplet

= peeling

= debris

= scratch

= stain

= perforation

» Fig.1 a List of working channel finding labels included in the Al algorithm. b Sample images of deep learning algorithm-detected findings

within endoscope working channels. A square depicts the finding, a label is applied to the finding and a percentage certainty is associated
with the finding.



Element 5: Simulating and Evolving in the Metaverse

* Simulating and Evolving in the Metaverse

— Creating digital twins for all 4AM1E that related to CSSD
v' Man/People
v Machines
v’ Materials
v’ Methods
v Environment

— More real-time and more precise, resulting in more optimized
results

— The digital world evolves, showcasing a possible future
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What can we do with DAS 2.0?

It's a TOOL for comparing the intelligent levels of different
CSSDs horizontally and vertically.

It's a MAP for planning a new CSSD, re-structuring or digitally
transforming an existing CSSD.
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WITH CSSD, FOR CSSD!

Thanks for your attention!

r. | r 1 ” | |
| am reached by + 86 135 0173 7290 I !inkedin.com/in/jim-chin-12067b191 ||g| jim.chin@honjomed.com
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