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What is the IPI?

® A world-class research centre in predictive
pharmaceutics, focused on designing and
Improving medicines, including TCMs
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® A Centre for new Bioscience Businesses
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® An accredited Centre of Industrial
Collaboration
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IPl support to Traditional Medicine

® Developing underpinning science
TF R SR
- Knowledge engineering - finding new relationships
in data
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- Development of analytical techniques W
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- Deformulation and reformulation
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® Contributing regulatory advice to MHRA
Chemistry and Pharmacy standards
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® UK-China Health Care Working Group
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What is knowledge engineering and
how can it help?

® Conventional approaches to clinical research use statistical
methodologies, which can only deal with a limited number of
clearly defined variables IL1E HIIlE AR Y FHAE G G vl 22 TF B
XA VE A BEA AL B B B R E ST 2 AR

® Knowledge engineering (artificial intelligence) based
approaches can deal with a large number of variables,
including fuzzy (e.g. ‘warm’) data ZE 4R T (N LTHEE) Hit
HIROR A DL B K AR A, BB SR (Blan, B

® Knowledge engineering can find hidden rules and new
relationships in data %112 TREH AR AT L3R 2 B 22 248 - 1) HE A
BTHIAE LR AR

® In some circumstances knowledge engineering can explain
why TCM works
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Data = Knowledge

-
| o 100
]
P
n?

e

Control

pr

ﬂ'mo,,,,. = Ko o

041
b2s

044
| [ L

N 'Jyp j l

‘\

[T of L (128007 Exp 1, from Sample 10 (WA MR in HU 100 ugl Z6/05:05) of D50530 wifl (T urbo Spraw)

Intensity, cps

5065

5065

4085

20e5

2.0e5

1085

o0

B

1347

Max. 505 ops.

1wz

14 18 1@ 20
Ti

Metabolomics
Export Script

Institute of
Pharmaceutical
Innovation

2z 24 28 2@ 30 32 3% 3/ 3| 40

RAT

| RABBIT

variables

observations

K

Matrix

Visualisation




.
IVIVC for inhalation therapy
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General trends observed but full understanding of all causes of variability an
factors affecting in-vivo performance not fully defined
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The data range
Variables

Gender F,M
Age (years) 24 - 55
Body surface area (m?) 1.69-2.23
Amount of particles in size range 14.8 —21.8ux m inhaled (1 g) 3.5-328
Amount of particles in size range 9.8 — 14.8u m inhaled (1 g) 11.6 - 87.8
Amount of particles in size range 6 — 9.8 1 m inhaled (1 Q) 39.9-973
Amount of particles in size range 3.5-61 m inhaled (1 g) 42.2 - 250.4
Amount of particles in size range 1.55- 3.5 m inhaled (1 g) 34.2-170.1
Amount of particles in size range 0.93 - 1.55u m inhaled (1 g) 9.6-374
Amount of particles in size range 0.52 - 0.93u m inhaled (1 g) 4.8 -37.7
Amount of particles in size range less than 0.52 1 m inhaled (1 g) 2-155
Breath-enhancement Yes (1)/No (0)
Mode of nebulization Constant(0)/Dosimetric (1)
Urinary salbutamol excreted at 30 minutes post inhalation (1 g) 4.1-35.3

The list of variables evaluated using ANNs and associated data ranges
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Statistical modelling approach
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Artificial intelligence approach
AT 779

R2=10.88

Intercept = 2.4

Slope = 0.88
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Ongoing IPl research collaborations in TCM (1/2)

® TCM diabetes research programme
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- Explaining how current TCM diabetes therapies work
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- Finding new therapies
SEA% [ APIR?S

- Partnership between IPI, Zhejiang Chinese
Medicine University, Shanghai Institute
of Material Medica, Jilin University |
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TCM and Modern Biopharmaceutics Theory
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® Apply advanced bioanalytical science to clinical regimens
of TCM medicines and treatment
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® Link ‘input’ and ‘output’ data using computer based data
Interrogation technologies
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® Discover determining factors in achieving patient benefit
and ‘hidden knowledge’ using KE/Al tools
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TCM diabetes research programme

In vitro

Compounds

Chemical Fingerprints
HEEFR AL

Metabonomic Fingerprint
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Pharmacodynamic Profile

Chemical fingerprints

Metabolic
fingerprint

Compound &
metabolites
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Toxicological Profile Metabolism Efficacy &
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in Vivo

Data Mining plays key role in research of TCM with multiparametric
data and their correlation
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‘EFFECT’
OUTPUT

‘CAUSE’ ‘CAUSFE’ ‘CAUSFE’

INPUT INPUT INPUT

TCM Patient Metabolic

medicines Demographics Responses

Analytical Clinical Analytical
DATA characterisation records measurements

Al TECHNOLOGY

PREDICTIVE MODEL

e Apply to diabetes therapy in first instance
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Clinical Diagnoses
and Sampling
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Chemical Analysis
Data Preparation
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Data Analysis and
Interpretation
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Ongoing IPl research collaborations in TCM (2/2)

® Cambridge based centre for Chinese Medicine
research

SIFER 2B

- Initially developing a new (T)CM cardiovascular drug
ATHA B I RS A2 TR — A8 IR Y7 /O LB B B HH 247

- Funded by Xiangxue Pharma (China),
MoST and Guangdong province

- Xiangxue have established a new
company in the UK to lead this research
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