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MAKING CONTRIBUTION TO THE ADVANCEMENT IN LIFE SCIENCES
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PHARMAC is committed to providing professional clean liquid system engineering services for the pharmaceuti-
cal, daily chemicals, food, synthetic biology and related industries.We have been dedicated to driving break-
throughs in fluid process technology and the development of proprietary process equipment in order to achieve
high-quality and sustainable localized manufacturing of clean fluid equipment.

We are capable of providing customers with professional fluid process equipment such as bioreactors, formula-
tion systems, fermentation systems, PW & WFI generator & distribution systems.

Leading the way in the clean liquid system, making contribution to the advancement in life sciences.
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INTRODUCTION TO RAMAN SPECTRA

PAT TECHNOLOGY
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PAT, which was defined by the U.S. Food and Drug Administration (FDA) in 2004, is a mechanism for designing,
analyzing, and controlling pharmaceutical manufacturing processes by measuring Critical Process Parameters
(CPPs) that affect Critical Quality Attributes (CQAs).
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analysis, and production control (1) Enhance the understanding of processes
by real-time measurement of (2) Ensure batch stability

critical quality attributes of raw _
materials, in-process materials, (3) Increase the yield of good products

and the process itself, with the (4) Shorten the production cycle
goal of ensuring the quality of

) (5) Enhance the productivity
the final product.”

(6) Reduce the cost and improve the quality
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Raman spectra technology,
characterized by its non-de-
structive nature, high sensitivi-
ty, and rapid response, is
suitable for various fields
within the biopharmaceutical
industry.
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PRINCIPLES OF RAMAN
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The process of scattering: a laser is aimed on the
sample, generating scattered radiation.
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Rayleigh scattering:

Scattering { The light frequency does not change

Raman scattering:
The light frequency changes
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/
> RIEYaEE A A Raman spectra is a non-destructive detection method.

> NSGETRRMRNZSH (D Raman spectra enables the simultaneous detection of
multiple parameters.
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What the Raman Each substance has a Raman
probe obtainsis | fingerprint, even different cells

a spectrum of . . .
the mixture in (active or inactive)
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/ Barid Position Shift EMMEE  Qualitative information
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2 Material identification, structure,

g crystal form, crystallinity, etc

£ Band Width

— i
I " Raman Shift ' Y TFEREE Quantitative information
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Spectral intensity corresponds to the
concentration distribution of

substances
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Ramina Process
Analyzer
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® The patented probe design guarantees the sensitivity and accuracy
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® Solid state design ensure high stability and no need for frequent calibration

o SN IKITHHE L BERNIFES
e The stackable design can meet the requirements of multi-channel detection

o RIGITRITE 157 SR IRIRERE

® The modular design enables rapid deployment within 15 minutes
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APPLICATION OF RAMAN SPECTRA
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Cell culture Microbial fermentation Protein purification

= VCDviable cell density - OD = Target protein
= Glucose = Glucose = Protein impurities
Key Process . | 5ctate « Glycerin « Other
Parameters * Glutamate * Methanol
(KPP) = Glutamine = Lactate
* Products = Products
= NH4+ = Ammonium
= LDH = Dissolved phosphorus
= High temperature sterilizable = High temperature sterilizable = Multi-parameter monitoring
Requirements - Multi-parameter monitoring * Multi-parameter monitoring + Continuous and stable operation
« Continuous and stable operation = Continuous and stable operation

= Medium and bioprocess optimization = Medium and bioprocess optimization = Process optimization

Functions o o o

= Process monitoring = Process monitoring = Process monitoring

= Reduction of the batch time = Reduce the batch time = Automatic process control
Benefits = Improvement of the titer = Increase the titer * Increase the protein recovery

= Decreasing in the production cost = Decrease the production cost = Decrease the production cost




(-\

SHARMAC BE. WiE. AR 20 QI
TERRIE TS coe RESPECT, INTEGRITY, OPENNESS AN
>

¢’ &R —IR T RRRIGT R

INTRODUCTION TO RAMAN SPECTRA ONE-STOP SOLUTION
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TECHNICAL IMPLEMENTATION OF ONLINE RAMAN QUANTITATIVE ANALYSIS
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B —_ Multivariate
Regression Modeling
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Viable cell density (106 cells-mL)
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—»|  Off-line Data Detection
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Automatic feeding
control and optimization of Kpp
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Microbial and cell culture
process analysis support
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Construction of
multivariate regression model
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== (1) Offline data collection is (1) Stable process data (1) Integrated reactor process
E time-consuming and collection and analysis control software
C laborious, and is limited by software (2) Understanding of the
'__| detection equipment process, support for the
m (2) Modeling requires special- culture medium and process
2 ized knowledge in chemom- technology

etrics
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FACILITIES AND TEST INSTRUMENTS

LR APOS BRI
PAT Center in ECUST

| RABHREPORETEE
WorldTex R&D Center

BREBARRMETE
500L - 3000L -5000L-15000L

Pharmac Large Bioreactor Platform
500-3000-5000-15000L

53R SEEIRN FRig 53X
Biochemical Analyzer Amino Acid Analyzer Mass Spectrometer
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* Bioreactors ranging from 3 to 15000 L, which allows rapid modeling in small parallel
bioreactors and validation in large bioreactors.

= With the powerful off-line measuring instruments in ECUST and WorldTex R&D Center,
nearly 100 parameters in bioprocesses can be measured.
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SPECIALIZED MODELLING TECHNIQUE

MBFEIJEERAR Raman modeling process based on machine learning techniques

A Z LA S E IR IR

Self-developed Raman model: pretreatment, calibration, prediction, and model transfer
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The model can be optimized automatically and deployed rapidly in different applications
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X-BIO DATA PROCESSING SOFTWARE
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Raman software is integrated
with the bioreactor control
system.

S SCRT AR
Collect Real-time Data

HIZ A

Acquisition Analysis

B K IR AMEHE

Automatic Closed-loop Feeding Control
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Pharma Champ Pharmaceutical Engineering (ShangHai) Co., LTD.
EismhiRiCREER2995 X EE SR E3AEL0E

10F, Bldg.3A Tianhua Information Park, No.299, Longcao Road,Xuhui District,Shanghai
& +86-21-3356 0600
ha 200235

I"HhERERTERARGRAR
Haoxin Sanitary Technology Engineering (Guangzhou) Co., LTD.
ol £FE MNHEVERITVEEE"KIS
Production Site : No.7 Meide Er Rd, Zhujiang Industrial Zone, Nansha District, Guangzhou
& +86-20-2869 2128
aa 511462

ERHIZ5igE (1) BIRAR
Pharma Champ Pharmaceutical Equipment (Zhejiang) Co., LTD.
@l EFEH NIEEMNHETHEEHER RS
Production Site : No. 46, Shijing Road, Haichang Street, Haining City, Jiaxing City, Zhejiang Province

PHARMAC EMEA

& William Craig

@l Polizeigasse 4, 86720 Noerdlingen, Bayern, Germany
& +49 (0)160 894 8284
]

info@pharmac-emea.com

PHARMAC ASIA
@i 21 Bukit Batok Crescent #09-79, Wcega Tower, Singapore

€ www.pharmachamp.com PHARMAC-2417-CE-20241012



