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CUHK Medical Centre (CUHKMC)

Wholly owned by The 
Chinese University of 

Hong Kong (CUHK) 

To serve a
Social Mission 

A non-profit, 
private teaching 

hospital

Bridge the gaps 
between private & 
public healthcare 

services 

Offer quality healthcare at 
affordable, transparent 

package prices 



Smart Hospital
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 Embracing the Triple Aim

7*IHI = Institute of Healthcare Improvement

Population Health (Better Health)
Improve health of the defined 
population

Experience of Care (Better Care)
Enhance patient care experience 
including quality, access and reliability

Per Capita Cost (Better Value)
Reduce, or at least control, the 
per capita cost of care



Smart Care
Mobile 

applications and 
real-time 

experiences

Smart 
Medicine

Fully electronic 
and paperless 
medical record 

system

Smart 
Management
Internet of Things 

(IoT)

Smart Hospital Smart Hospital





Nursing Care e.g. Triage, Observation, Assessment, Care Plan
Consultation
Order Entry e.g. Lab, Radiology, Allied Health
Diagnosis
Treatment
Procedures e.g. Pre-op Prep, Anae Assessment, OT Record
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Integrated Hospital Information System

Out-Patient / In-Patient/Day Patient

Discharge

Payment

Dispensing

Patient Registration/Check-in
Queue Management (OP)
Ward & Bed Assignment (IP/DP)

Book F/U Appointment, 
Investigations, OT etc

HIS
Appointment Booking via 
Patient App/Call Centre

Orders Results

Laboratory 
(LIS)

Orders Results

Radiology (RIS)  Vendor Neutral 
Archive (VNA)

Images, Reports, Videos, etc 
from OT, Endo, Eye ….

Appointment Reminder 
via SMS/Email

3rd Party 
Systems

HIS Mobile Applications

Specimen 
Tracking

Pharmacy related Systems e.g. 
ATDPS, Therapick, Pick-to-Light

Specimen 
Status

ERP

Prescription PO ASN

Drug admin, 
specimen 

collection, etc

Picking, 
dispensing, etc

View patients’ 
medical record, 

make verbal 
order, etc



Hang Seng Bank
TeraMe
d

Omnicell ADC

Certize
n

Wacom

AIS

3rd Party Integration

ATDPS Medication Cart

Adobe Sign

CateringSMS Gateway

HIS
PMS Billing/ Payment
EMR Pharmacy
MDM Security

LIS

Patient 
Monitor

Weight

eBirth

Infusion pump

Infotainment

Document 

Scanning



Mobile Experiences

Pharmacy Mobile App

Nursing – 
Medication 

Administration

CUHK

Patient Mobile App

• 5R (right patient, right 

drug, right dose, right 

route, right time) 

• Track and reduce 

medication errors

Doctor Mobile App

• Drug picking & dispensing

• Inventory Management

• My schedule

• Appointment

• Medication 

• Way finding

• Payment

• My schedule

• My patients

• Medication 

management



IoT and 5G Connectivity
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Wireless Network
Full Coverage 5G, Wi-Fi, Bluetooth (BLE), Ultra-Wideband (UWB), RFID

• Full Wi-Fi coverage
• Total around 1000 access points

• Full UWB + Bluetooth Low Energy 
(BLE) coverage

• Total around 1100 receivers

• Full 5G coverage
• 3.6 GHz

• 26/28 GHz for OT, Auditorium, 
Training Rooms

• RFID
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Integration with HIS

Consumables

Anesthesia Kit 
Checking

Asset Tracking

 Out-patient 
Way-finding

Specimen    
Logistics Control

In-patient 
Tracking

IoT Platform

IoT DataIoT Solutions Hospital Systems

Objective: Reduce Manual Data Entry
Results: More Accurate / Less Mistakes in Services

Doctor 
App

Patient 
App

HIS

ERP

5G Connectivity



• Patient Tracking & Wayfinding

• Asset Tracking & Management

• Linen Management

• Smart Bed Patient Information 

Display

• Locating Call System

• In-hospital Intelligent Navigation

• Facilities Status Monitoring

• Baby Tracking System

• Specimen Tracking System

IoT Solutions for 
Smart Hospital 



The radiology report 
should be sent to 
EMR

The clinical decision support 
system checks you have 
drug-allergy in this medication 
order. 
The doctor overrides and I can 
keep dispensing the drugs.

The OT rooms are fully booked 
today. The utilization rate is 
very high because of the 
system! We may consider to 
open an extra theatre ☺

I checked you have allergy of XXX 
and I prescribe YYY for you now. 
You can settle the payment online 
and get the drugs in the 
pharmacy directly.

I found the patient has critical 
value in the doctor mobile app. 

The hospital provides location 
tracking and also remind me when 
I am the next one 

The RFID solution 
enables the tracking of 
specimen data

Integrated booking for bed and 
OT could save doctor’s time!

The Mobile Clinical Solution 
helps to ensure 5R during 
drug administration.
Besides, NIS reminds me the 
assessment and other nursing 
tasks to the patients.
And handover is easy! 

I can know the next location 
during my patient journey. 17

Seamless InterconnectionsConnecting People, Machines, and Materials



Closed-loop Management

18

Clinical pathways Patient journeys Medication 
Management

Blood Transfusion 
Management

Laboratory Order 
Management

Surgical Instrument 
& Specimen 
Processing

Linen and Uniform 
Management

Supply Chain 
Management

Meal Ordering Portering System



Improving Flow and Logistics
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Closed-Loop Medication Management
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Doctor 
e-Prescribing

Pharmacist 
Verification

Dispensing in Unit 
Doses (with bar codes)

Patient & Drug Verification 
with Bar-coding

Bar-coded 
Administration

eMR Documentation 
& Monitoring
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IoT in Medication Management

Prescription & dispensing 
information

• Order information
• Drug information 

- Location
- Batch, expiry

• Picking status

• Automated Systems
• Picking Stations

Checking

RFID / Bluetooth Applications

Real-time 
prescription status

Visibility & 
traceability



Closed Loop 
Medication 

Management

Goods 
Delivery & 

Receipt

Storage & 
Warehouse

Replenishment & 
Top-up

Consumption

Ordering

Supply Chain & Logistics

Seamless communications 
with suppliers & 3PL vendor

Handheld device for inventory 
management 

Just–in time delivery

Inventory visibility



Automations in Medication Management

Multi-dose 
dispensing for 
outpatients

Pick-to-light dispensing
for discharge inpatients

E-MedCart for 
inpatient drug 
administration

Unit dose dispensing for inpatients



Smart Drug Kit System

• RFID-tagged medications 

• Smart drug kit preparation
• Visual management

• Track & trace

• Inventory & expiry 
management 

• Real-time tracking of usage 
during procedures 
(anaesthesia, resuscitation)
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Real-time Location Tracking for In-patients & Geo-fencing

Geo-fencing Alert for 
Paediatric, Elderly Patients, 
Mortuary (via UWB)

Prevention of Baby 
Abduction (via UWB)

• Technology Applied: UWB
• Mother-Baby Matching
• Band-break Alert
• Low-battery Alert
• Unnoticed/Overtime Bail Alert

Ba
by

 T
ra

ck
in

g 
(T

ag
)

• Technology Applied: UWB
• Queuing Status & Ticket Calling
• On-screen Instructions 

(Room/Counter Number)
• Geo-fencing against Surpass/Entry
• Call-for-Help Button

In
pa

tie
nt

 T
ra

ck
in

g 
(T

ag
)

One Building, Two Hospitals during Covid-19!



Real-Time Location Tracking of Patients
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Smart Badge

Smart Wristband

Baby Tracking

• On-screen Episode Number
• Geo-fencing against Surpass/Entry
• Call-for-Help Button

Pa
tie

nt
 T

ra
ck

in
g 

(O
P)



Geo-fencing at COVID Ward
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Real-time Location Tracking of Mobile Equipment

UWB General-purposes Asset Tag



Specimen Tracking 

 IP Wards / Operating Theatre / OP Clinics

Porter Delivery Service

Laboratory

Track and Trace 
whole Specimen 
Delivery Process



Transportation Robots for Surgical Instruments
in Operating Theatre and Sterile Supplies Unit
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Challenges – What we have learned



Challenges in Digital Transformation

• Private vs public healthcare system
• Drive of business values – Data, AI, and business intelligence

• Doctors are different
• Independent, visiting

• Evolving workflow
• Scope of automation

• Billing and payment – Interaction with payers

• Business partners – Digital readiness

• Technology application
• Integration with patient care processes

• Integration with 3rd party systems

• Customer readiness



THANK YOU!


