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Guangdong second provincial people's hospital

beds * A Biosafety Level 3 laboratory

Total staff , post- * >2000m3 medical laboratory
graduate qualification e >1000 m3 animal laboratory

master tutors Research and publications, patent application as
PHD tutors important resources for hospitals
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Automation & paperless workflow
- from specimen collection to reporting,
storage & QC |
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Financial initiatives to evaluate new
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Point of Care of Tests (POCT) 754_-5""\

The Third People’s Hospital of Emergency care for disasters/epidemics

Shenzhen e Gram stain and culture of blood and sterile body fluid
. CSF cell count and protein
Self-collection of respiratory *  Procalcitonin and C reactive protein

i i . HIV, syphilis serology, IL-6, bacterial antigen, Influenza A/B,
Specimens an d full automation rotavirus antigen/antibody, Influenza A, B, SARS-CoV2,

Muftiplex PCR against 8 pathogens, Vibrio chlorae PCR

including SARS-CoV2, Mycoplasma  * #(;O%_Msliiiteﬁ 7IsN09thLerm_aI Alrlnplification %\_MF;) <120 milr;
] i , DenV1-4, , Legionella pneumophilia, Salmonella
pneumoniae, influenza g P P

30iminutes analytical time
LOD 10 copies/mL
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Amplification-free SERS-based CRISPR/Cas12a platform
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metallic
Nnanoscopic
surfaces
generate Raman
enhancement
effect: surface-
enhanced Raman
scattering (SERS)

Sensitivity 87.5%
Specificity 100%
30-40 min

<2 weeks to
develop the
probe
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Cutting edge technology

A multiplex PCR-dipstick Protein biosensor employing colloidal
guantum dots-modified electrode
LOD 10 CFU/mL, . e L g .
recognize the specific binding reaction between

Sensitivity >95% Specificity 100% antigen and antibody and then transduce it into
>0.97 kappa correlation with DNA significant electrical current.

sequencing correlation coefficient of 93.8% compared to
<2 hours enzyme-linked immunosorbent assay (ELISA)

Accuracy >90%
< 1 min by handheld testing system prototype

Canadian Journal of Infectious Diseases and Medical Nh(l'nhmlu-_.',\
Volume 2023, Article ID 6654504, 7 pages
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Real time monitoring of POCT samples, critical
results handling, quality control
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Real time monitor microbial aerosols

Fluorescent biologic particle SARS-CoV2

C. Dai et al. | American Journal of Infection Control 43 (2015) 78-81 m C’ean f||[8fed

- air outlet
= Bi ']
e HEPA filter

Ambient ar
inlet — -
At0.65V, . / 4 ? )

‘o B | B
tyrosinein  *
S protein

N\ [\ / oxidized
7“‘7"' A v/ &

/N

L o detected

9.00 1000 1:00 1200 13.00 1400 1500 16:00 17.00 1800

Taue by MIE as ‘ ' oMe
Fig 1. Line chart of biclogic particles and airborne bacterial counts from 7:00 AM-6 PM with a half-hour time interval. Pearson correlation coefficient was 0.76. cfis, colony forming 4

units; pt, particles triggered. pea k

* Laser-induced fluorescence to biologic oxidation

current W: Waste B: Buffer C: Calibrant

particle (NADH, NADPH and flavins) &: Swey sectronicvalve @ perstaicoump

* Pearson correlation coefficient 0.76 Fig. 1| The layout of the pAQ monitor. a pAQ monitor schematic showing the wet
cyclone PILS coupled with the MIE detection unit comprising a submerged MIE

|° I—
‘ - * 5 min time resolution
* Nanobody (against spike protein)-based ultrasensitive
micro-immunoelectrode (MIE) biosensor
» Sensitivity 77-83%, LOD 7-35 RNA copies/m3
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Volatile Organic compounds

——( APPLICATIONS )—ﬁ
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TABLE 4 Summary of published studies regarding the diagnostic performance of VOC profiles in detecting infectious diseases

Reflect

collect

of the infecting
pathogen or pathogen-induced
or a combination of

are easy to

gas-chromatography and mass-
spectrometry (GCMS): analyzing

VOC biomarker

No. of patients”

Sensitivity/

Pathogen and disease Sample source (no. of VOCs)“ DPG ODG HCG specificity (%)
Mycobacterium tuberculosis

T8 Breath Profile (14) 23" 19 59 96/79

Active TB Breath Profile (10) 226°

Active TB Breath Profile (8) 130 121 72/72

TB Breath Profile (7) 50" 50

21 50 62/84

Pseudomonas aeruginosa

Lung infection in patients Breath Profile (21) 24 29 89/77

with CF Breath Profile (14) 48 57 100/100
CF and non-CF brochiectasis Sputum Profile (17) 32 28 12 91/88

individual compounds vs

electronic nose (eNose) with pattern-
recognition of chemical compounds
using multivariate analysis (metal-oxide
sensors with changes in conductivity)

for noninvasive detection and

* Numbers in parentheses indicate the number of discriminatory VOCs.

* TB culture positive.

¢ Suspected TB.

4 DPG, disease patient group; ODG, other discases group; HCG, healthy control group.

Clinical Microbiology Reviews p. 462-475

monitoring of infectious diseases.

July 2013 Volume 26 Number 3

Studies, v Annatation True Postve Fake Negatne FakePosinwve True Negatne Total Sensiaviy Speaficny
COVID-19 FDA approved May 2022 (w (FN) (FP) ™) Sam phe (Sn:% Sp: %
Wintjens e&f al 2020 NA 49 8 75 57 219 86 53.7
Berna etal 2020 NA 10 0 5 10 25 100 .6
Grassin-Delyle etal 2020 NA 25 3 1 11 Q0 90 9
Vines of ol 2020 Vahdaton Set 8N Q 7 26 a4 100 78.8
Replication Set 1711 7 46 184 1948 996 80
Asymptomatic Set 689 15 11 £ 754 979 78
Ruszkewacz etal 2020 Edinbur gt Set 17 4 3 9 33 81 75
Dormund Set 9 1 11 A 65 90 80
Shan etal 2020 COVID-19vs 1 0 7 11 29 100 61.1
Contral Testing Set
COVID-19vs Lung 12 0 1 9 22 100 a€0

Infection Testing Set




Gut Microbiome research — the

paradigm shift

Gut dysbiosis induces the development of pre-
eclampsia through bacterial translocation

Rapid gut dysbiosis induced by stroke exacerbates
brain infarction in turn
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