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[ SCMP] Hong Kong hi-tech start-up finds faster, cheaper test to pinpoint causes of fever and improve
treatment
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[ SCMP] Hong Kong research brings hope of non-invasive self-test kit for women to replace Pap smear in
fight against cervical cancer
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Leaping into the future with CUHK entrepreneurs CUHK Entrepreneur Day 2022
showcases the achievements of diverse entrepreneurial ecosystems
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CUHK Vice-Chancellor and President Professor Rocky Tuan delivers a speech.

Organised by The Chinese University of Hong Kong (CUHK) Torch Fund, the CUHK
Entrepreneur Day 2022 was held on 23 and 24 September 2022 at CUHK® s Yasumoto
International Academic Park. With the theme of Leaping into the Future with CUHK
Entrepreneurs, this year s event was packed with a wide range of exciting programmes,
including online and physical entrepreneurship exhibitions, an interactive display zone
for entrepreneurial projects, thematic seminars, master classes for entrepreneurship
and many more. There are also two new programmes, matching entrepreneurship talents and
providing one-on-one business consulting, which enable teachers, students and alumni to
inspire each other on their journey of innovation and entrepreneurship.

The opening ceremony of the CUHK Entrepreneur Day 2022 was opened at a special ceremony
on 23 September 2022. Distinguished guests included Professor Rocky S. Tuan, Vice-
Chancellor and President of CUHK; alumnus Mr Sunny Chai Ngai-chiu, Chairman of the Hong
Kong Science and Technology Parks Corporation; alumnus Mr Chan Sai-ming, Chairman of
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the Board of Directors of the Hong Kong Cyberport Management Company Limited; and Mr
Stephen Liang, Assistant Executive Director of the Hong Kong Trade Development Council
(HKTDC). Professor Philip Chiu, Director of the Multi-Scale Medical Robotics Center,
one of CUHK® s six InnoHK research centres, and Associate Dean (External Affairs) of
the CUHK’ s Faculty of Medicine, also delivered a seminar on innovative surgical robots
describing the current applications of surgical robots and promoting the growth and
development of innovative research.

Reflecting on the event Professor Rocky Tuan said, “Innovation and entrepreneurship is
an increasingly important part of what makes CUHK special. This event is a fantastic
opportunity for faculty members, students and alumni who are interested in starting a
business to learn from our network of successful entrepreneurs and expand their network
of investors. Showcasing iconic CUHK success stories such as Al unicorns SenseTime and
SmartMore, this signature event is all about sparking the inspiration of
entrepreneurship far and wide across our campus community” .

CUHK Entrepreneurship Competition: Eight finalists compete for the championship

The finals of the sixth CUHK Entrepreneurship Competition saw eight finalists
presenting their research and development ideas. A total of HK$100, 000 will be awarded
to the winner and the first and second runners-up. To boost the competition’ s
recognition, the The event is introducing a people’ s choice award this year, with
voting open to online participants and physical attendees. Outstanding competitors will
be invited to join the Hong Kong Science & Technology Park’ s IDEATION, providing
entrepreneurs more support in pursuit of their entrepreneurial dreams. A brief
introduction of the top eight entrepreneurial concepts and their projects can be found
at: https://youtu. be/Z0OhABoXz2c4. For more information about the CUHK Entrepreneur Day
2022, please visit https://cuhkeday2022. com.
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Hong Kong hi-tech start-up finds faster, cheaper test to pinpoint causes
of fever and improve treatment

BRgle Cell Blog® Transcr
0
diagnotics to

Leung Kwong-sak (left) and Nelson Tang demonstrate the variety of types of cells
contained in a blood sample. Photo: K.Y. Cheng

Cell-Check rapid blood test will help doctors find the cause of fevers faster and speed
up diagnosis and treatment, company says

Research team led by Chinese University professors say new technique can also be used
to help boost the fight against cancer

A Hong Kong start-up has invented a new rapid blood test to pinpoint the causes of
fever after they became worried about elderly patients who had to wait for days or
weeks for public hospitals to confirm if they were infected with serious illnesses such
as pneumonia.

The researchers from Cytomics said they hoped the new technology could be used in
hospitals to ensure faster diagnosis, as well as for the triage of patients to ease the
pressure on public healthcare.
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The team was led by Chinese University chemical pathology Professor Nelson Tang Leung-
sang and computer science emeritus professor Leung Kwong-sak.

“The main causes of fever are bacterial infection, viral infection and tuberculosis,”
Tang said. “Currently, it could take days or weeks to find out which kind of bacteria
had infected the patient, and up to a month for diagnosing tuberculosis. We need a
quicker alternative.”

Tang said he noticed that thousands of patients queued up at public hospitals every day
and many of them were suffering from fever.

Fever is a symptom of relatively minor illnesses such as colds and flu, but Tang warned
that 1t could also be an indicator of more serious conditions such as Covid-19.

Tang said that there were many types of cells in a blood sample and scientists had
struggled to find a test method which targeted monocytes, a cell which reacted to viral
and bacterial infections.

But the team found a method, dubbed Cell-Check, which could produce a result in about
three hours.

Tang said the efficiency of Cell-Check, created after the team combined chemical
pathology, machine learning and big data, was comparable with the time needed for
coronavirus polymerase chain reaction (PCR) test results.

“It” s like asking the cell ‘what’ s wrong? If the patient is positive to the
bacterial infection test, medical professionals can prescribe antibiotics,” Tang
explained.

“If the result is negative, the blood sample would be tested for tuberculosis.
Confirmed tuberculosis patients would need to be isolated, and their close contacts
would need to be tested too.”

Tang added that if a patient’ s blood sample tested negative in both cases, they would
need to be tested for other viruses.

“The test can also help doctors to prescribe the right kinds of drugs. If a patient is
confirmed not to be infected by bacteria, virus or tuberculosis, he or she could just
have been allergic to a certain medication. Such allergies can be treated with
steroids,” he said.

“But if you give steroids to patients suffering from infections, it could make things
worse.”

Leung said that finding the right prescription fast was crucial in acute bacterial
infections such as sepsis.
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Tang said that conventional cell-sorting tests were more complicated and could cost at
least HK$1, 000 (US$127) per sample. But he estimated the new method would cost about
HK$100 as it mainly targeted monocytes.

He added that, as the new technology had already been patented, the reagent kit could
be produced and introduced to doctors next year.

“The general application of the new technology would be subjected to several more
years of further regulation and clinical approval,” Tang said.
He added the technology could also be applied to help treat other illnesses such as
cancer.

Tang explained that some people had a stronger resistance to certain kinds of cancer
and if blood samples could be tested for immunity, doctors could decide which patients
needed specific cancer vaccines.

He said it was hoped to promote the technology at start-up fairs, such as Chinese
University’ s entrepreneurship day later this week.

Cytomics last year won a gold medal at the Geneva International Exhibition of
Inventions and was awarded a silver medal at the Guangdong-Hong Kong-Macau Greater Bay
Area patents competition in 2020.
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Hong Kong research brings hope of non-invasive self-test kit for women to
replace Pap smear in fight against cervical cancer

Protein marker expression in
_ Cancer Cells

\

\\

Dr Choi Pui-wah hopes to make her technology, centred on a sanitary pad and test kit
set, available by 2025. Photo: K. Y. Cheng

Dr Choi Pui-wah from Chinese University, founder of WomenX Biotech, seeking to produce
technology enabling users to test for disease using menstrual blood

Goal is to hit retail shelves by 2025, with each kit costing HK$300

A non-invasive kit to self-test for cervical cancer may become available for women,
according to a Hong Kong scientist.

Dr Choi Pui-wah, a PhD holder from the Chinese University of Hong Kong (CUHK) and
founder of WomenX Biotech, said she hoped her work would encourage more women to test
for cervical cancer, which is ranked eighth among female cancer incidences and deaths
in the city, claiming 162 lives in 2019 .

“I also hope this technology can be extended to other diseases such as ovarian cancer,
which is likewise hard to identify, with many only discovering it at a later stage,”
she said.
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Choi’ s technology, which still requires more tests, centres on screening for cancer
using menstrual blood - a process that can be easily self-applied in privacy. This
bypasses the need for a Pap smear, which involves inserting a tool into the vagina to
collect cells at the outer opening of the cervix. Patients have complained the process
1s often painful or uncomfortable.

“A friend of mine shared with me her unpleasant Pap smear experience, inspiring me to
study if menstrual blood could be an alternative,” Choi recalled. “We hope to
redefine menstruation and sanitary pads as opportunities and tools for self-testing.”

Choi said her research aimed to allow women to collect a small amount of menstrual
blood and test it for cancer or other diseases. The accuracy of such tests could be up
to 80 per cent, she estimated.

The scientist, who returned from Harvard Medical School in 2018, also voiced hope her
story would continue to inspire more young Hongkongers interested in biotechnology.

“I was previously invited by CUHK professors to speak at career talks. The professors
felt that students seemed to lack clear goals and worried about job opportunities for
life science graduates,” she said, adding that the situation had since improved and
her start-up had received hundreds of applications for internships.

Choi, who obtained her PhD from CUHK in 2013, has spent more than 10 years studying
ways to tackle diseases affecting women.

She noticed that in 2018, about 570,000 women worldwide were diagnosed with cervical
cancer, and 311,000 died from it. In Asia alone, there were more than 315, 000 diagnoses
and 168, 000 deaths, according to her.

“Researchers found that the sensitivity of the Pap smear was as low as 51 per cent. In
China, only an estimated 25 per cent of the female population had taken the test,” she
said.

Choi added that Pap smears were also not popular as the invasive process was often
conducted by male doctors. That was why she decided to pursue her idea.

Her initial findings were not promising. She found that bacteria and other
microorganisms would grow rapidly on used sanitary pads, where menstrual blood also
dried up quickly. Both findings suggested that regular pads could not be a tool for
blood sample collection or would at best render unreliable results.

“I had to work with my team to find more bacteria-proof material to make sanitary

pads, and test them ourselves. But the manufacturers, which are all based overseas,
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were not interested,” she added, citing cost among other issues.

Choi said her team nearly abandoned the project, until a local face-mask manufacturer
was willing to revamp one of its production lines and collaborate with them. The local
brand of sanitary pads, marketed as the first of its kind in Hong Kong, would be
available for sale later this month as a new line of regular products, but without the
accompanying test kit yet, she added.

The next step for Choi’ s team will be to include special hydrogel into the pads, so
users can collect the sample with a dropper and deposit this into a solution, allowing
testing for cancer markers on a kit similar to the ones used for coronavirus rapid
antigen screening.

Choi hoped that the sanitary pad and test kit set would be approved by regulators and
made available for retail in 2025, with each set costing about HK$300.

She has applied for patent in Hong Kong, mainland China and the United States.

“We still need to collaborate with City University and CUHK in conducting a lot more
tests. In the first phase, we need to recruit at least 300 women to help, while in the
second phase, we need as many as 1,000,” she said.

Choi sought to promote the technology at start-up fairs, such as CUHK s
entrepreneurship day later this week. She has also set up social media pages to promote
women s health.
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GENEV

N |
When Professor Chen Shih-chi and his team started to develop a new precision tissue-

cutting machine for pathological research seven years ago, one of the first things they
experimented with was tofu.

“In the beginning, we couldn’ t find any soft tissues for cutting, and we didn’ t have
an animal licence for experiments. We went to the wet market to get chicken meat, pig
brains, and tofu, and surprisingly found that tofu was one of the most difficult
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materials to cut,” recalled Chen, a professor from the Department of Mechanical and
Automation Engineering.

A microtome is an instrument that sections biological specimens into very thin slices
for microscopic examination. Traditional microtomes can only process fixed or hardened
tissues, not soft or fresh ones. An expert in precision engineering, Professor Chen
said he had been asked by leading research groups to explore new ways to enable
sectioning of soft or live tissues into slices of desired thickness for whole brain or
whole organ super-resolution imaging. This would open a new chapter in brain research,
such as construction of 3D maps of neural connections in a brain.

[t all started with tofu

Seven years on, the team has created a novel tissue-sectioning system, which has
obtained multiple patents issued by the US government and is being used by top US
universities for research. Their startup Precision Cut won the championship at the CUHK
Entrepreneurship Competition on 24 September.

During the development process, the team found that the higher the frequency at which
the instrument’ s blade oscillated, the more a soft tissue would stiffen and become
easier to cut. Applying this theory, their product operates at a speed of 350Hz, which
1s three to eight times faster than other microtomes on the market and means it is able
to section soft materials, fresh tissues, or even tissues that are optically cleared or
expanded.
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The equipment not only allows 3D imaging of live animal and human tissues for
pathological studies, but also provides a platform for anti-cancer drug screening. The
team has been working with National Taiwan University on a clinical trial, with doctors
testing different drugs on slices of cultured, fresh tumour sections taken from oral-
cancer patients.

“This is better than trying the drugs on the patients themselves, as it takes time to
find the right drug and the side effects of an ineffective cancer drug can be severe,”
Professor Chen added.

“Looking forward, we will raise funds to further improve the prototype. We will first
make the microtomes for selected customers and begin to provide 3D imaging services for
research and clinical laboratories, as well as a drug-screening platform for hospitals
later,” he said.

Precision Cut is among some 60 startups founded by CUHK alumni that joined this year s
Entrepreneur Day exhibition, and was one of the eight finalists in the competition,
with winners selected after each made a five-minute presentation, followed by a
question-and-answer session with judges. The exhibition covered a wide range of

businesses, including artificial intelligence, biomedicine, healthcare, leisure and
entertainment, blockchain technology, social innovation and education. The two-day
event, organised by the CUHK Alumni Torch Fund, also included one-on-one consultation
sessions, talks and interactive displays of the latest high-tech products.
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OKOSIX, which is about to launch the sale of locally made, fully biodegradable surgical
masks, was the first-runner up in the competition.

Eddie Yu Siu-lung, a co-founder of the startup, said he felt strongly about heavy use
of disposable plastic masks hurting the environment. To embark on the venture, he made
a tough decision: selling his stake in Maskology, a popular local brand of conventional
masks he founded with his business partners.

‘It" s like selling my baby’

“It" s like selling my baby,” said Yu, who graduated from the Department of Physics
in 2005. “But I am only an ordinary person. I didn’ t have capital for research and
development for a new product. I had to do that to get cash.”

——

mventions
eneva

ANATIONAL
TER
DES INVENTIONS

GENEVE

While most biodegradable masks on the market are only partially biodegradable, all
parts of his new masks are made of plant-based and natural materials and can fully
break down within six months, Yu said. The firm obtained three certificates proving the
product’ s biodegradability and compostability.

“Masks are only the first step in our roadmap,” he said. “In the long run, we hope
to apply our technology to other products, including air filters, sanitary pads and
diapers.”
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Cytomics, a startup led by chemical pathology professor Nelson Tang Leung-sang and
computer science emeritus professor Leung Kwong-sak, was the second runner-up with
new rapid blood test that can distinguish the causes of fever, including bacterial
infection, viral infection and tuberculosis, at a much lower cost than existing tests.

Three alumni who are sports lovers,

its

including Dr Anthony Fung Shu-yan, lecturer in

Jockey Club School of Public Health and Primary Care, bagged the most popular startup
award with their wearable device that monitors hydration and salt loss to improve
sports performance and prevent dehydration and heat exhaustion. More than 600 people
voted for the team online.

The eight finalists of the CUHK Entrepreneurship Competition

Champion

Precision Cut

Novel i1ssue-sectioning system

First runner-up

Okosix Limited

Fully biodegradable masks

Second runner-
up

Cytomics Limited

Rapid blood test that identifies causes of
fever

Most Popular
Startup Award

H&S Analytics

Wearable device that monitors hydration and
salt loss

Alpha Al

Al-powered mobile app that inspects car
damage

King’ s Phase
Technologies Limited

Portable breath analyser that detects
ketone and tracks how much fat is burnt in
human body

Liquid Corporate
Digital Self-Sovereign
ID

Corporate-vetting service for banks using
blockchain technology and trusted data
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Service that allows creators to have their
own NFT launchpad in an easier and cheaper
way

NFT Investment and
Venture Limited

A video introducing the finalists’ projects (in Cantonese):
https://youtu. be/Z0hABoXz2c4
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