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Winpact Product Introduction :
Fermentation, Fluid Transfer,
Lyophilization, and Essential Lab
Applications

Speaker: Leo Lin
Date: Aug. 18, 2026

2026/09/18

Fermentation — Versatility & Application

2026/09/18
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Scaling Up of a Commercially Organism

Stock Shake

culture flask
Seed

Fermenter

Shaker Flasks
2026/09/18

Shaking incubator Benchtop

_>—>w
—

Pilot-Scale
Fermente

==
.

Pilot scale

Biomass

Production
Scale —» Culture — Cell separation

fluid l

Cell-free
supernatant

l

Product
Extraction

l

Product purification

Production scale Downstream Processing
3

Fermentation, Fluid Transfer, Lyophilization

2026/09/18
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Fermentation — Parameters Selection

Choosing process parameters

* pH

* Temperature

* Aeration

* Agitation

* Nutrient medium composition

* Feeding strategy (batch, fed-batch, continuous)
* Optimal condition

* No contamination

2026/09/18 5

Fermentation — Parameters Selection with small scale

em g

Name Slow-Speed Magnetic Stirrer

Cat. No. WP-SMS

Speed 0, 1 to 300 rpm (1 rpm step)

Stirring Positions 4, Individual Rotation Control

Top Plate Material SuUs316L

Capacity 4x1L

Controller 12" Colorful Touch Panel

Mode Continuons / Timing / Programmable
Voltage AC 100-240V, 50/60Hz

It has many advance features including a 12” colorful touch screen, CO2 resistant, low speed,4 individual control setting,
stainless steel material, CO2 resistant .

2026/09/18 . . H 6
https://www.majorsci.com/ec99/rwd1661/product.asp?prodid=al31

9
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Fermentation — Parameters Selection with small scale

* 12" touch screen for user-friendly observation.

* Hermetically SUS316L housing is easy to clean and resistant to exposure to CO, environments.

* Smooth and even stirring at speeds as low as 1 rpm.

* Four independent stirring positions, each capable of handling up to 1 L of culture volume simultaneously.
* Each stirrer can be operated individually, allowing flexible and separate control across all positions.

* A Continuons / Timing / Programmable stirring mode is available.

2026/09/18 7

Fermentation — Parameters Selection with small scale
tem |specification |

Name CO2 resistant orbital shaker

Cat. No. WP-COS

Speed 0, 1 to 300 rpm (1 rpm step)

Motor Brushless motor Erlenmeyer flask
Top Plate Material SUS316L

Capacity Max. 5.2kg

Controller 12" Colorful Touch panel

Mode Continuons / Timing / Programmable

Voltage AC 100-240V, 50/60Hz

Tissue culture flasks (T-flasks)

It has many advance features including a 12” colorful touch screen, CO2 resistant, low speed, stainless steel material, CO2

resistant .
2026/09/18 . . . 8
https://www.majorsci.com/ec99/rwd1661/product.asp?prodid=al36

10



Application
Model

Platform size(LxW)
Platform Type
Platform Material
Display Mode
Timer

Speed Range

Motor
Orbit Diameter

Temperature Control Range

Temperature Uniformity

CO2 Control Range
CO2 Accuracy

CO2 Stability

CO2 Sensor
Relative Humidity

lllumination

Air Circulation
Sterilization Method

Door Opening

Construction

Inner Chamber Material
£4LULO/VUI/ 10
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For Microbial

SI-910

0, 10~300 rpm

25mm(diameter)

4~60°C (in 23~25°C)

No

UV Sterilization

https://www.majorsci.com/ec99/rwd1661/product.asp?prodid=al37

Fermentation — Parameters Selection with incubator
I

SI-960 SI-950 SI-970

91 x50 cm
Slide Out
SUS316L
10" LCD (Capacitive Touch Screen)

9999mins (or 9999hrs)
0, 10~180 rpm
Servo motor
50mm(diameter)
Ambient~60°C (in 23~26°C)
+0.5°C (at 37°C)
0.1~20%
+0.1%
+0.5%

Infrared (IR)
50~95%RH

Yes

Forced convection, internal circulation

S Moist Heat Sterilization Dry Heat Sterilization
UV Sterilization (90°C) (180°C)
Glide Up
Iron case with powder coating
Sus316L

Fermentation — Parameters Selection with Multiple Selection

Novel bioreactors enhance production efficiency and reduce energy consumption

2026/09/18

https://www.majorsci.com/ec99/rwd1661/product.asp?prodid=al38

11
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Model FS-MPF series
Display 15" colorful touch screen
Vessel Size Working volume : 250ml/500m|/1000ml
Modular unit 4 vessels in 1 modular unit, individual control

Number of Modular unit Max is 4 units( total : 16 vessels)

Materials Borosilicate glass and SUS316L stainless steel
Sterilization Autoclave glass vessel

Exhaust control Peltier Exhaust Condenser

Agitation Top drive, brushless motor, 30-1500rpm/1rpm
Peristaltic Pump x4, 0-100rpm, speed adjustable

Charting CSV file, USB output
Language Multi-language: Chinese/English

Connection RS485

Power 100-240V, 50-60 Hz

N

pH control PID control, control range : -12 pH/0.1pH, manual and programable
DO control PID control, control range : 0-100%/0.1%, manual and programable
Aeration sparger with rotameter
Antifoam Control with peristaltic pump
Temperature control PID control, 5°C (41°F) above coolant up to 60°C (140°F)
Exhaust control Peltier Exhaust Condenser
optional ORP, TCD, Optical DO, off-gas analyzer, Gas Mixing, MFC
2026/09/18

12
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Fermentation — Winpact Bench-top Fermentation System
FS-05 FS-07

FS-06

2026/09/18 . . . 13
https://www.majorsci.com/ec99/rwd1661/category.asp?category id=22

Fermentation — Winpact Fermentation System

Temperature Agitation Dissolved Oxygen (DO)
5°C'60 o 30 —_ 1800 11 rpm 0 - 100 + 0.1%
with coolant 0.2 °C
pH Peristaltic Pump
1\
va & ec( 5/5@?
ON\B“\Y&\ ’ (,0““0
we
pH: 0- 14 £0.01 1-65+1rpm 5e9

2026/09/18 14

13
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Fermentation — Winpact Bench-top Fermentation System

Vessel Application
FS-V-A series FS-V-B series FS-V-C series FS-V-B series FS-V-D series FS-V-SA series

Vessel i i i i
essel Double Jackeled Single Wl Single Wall Dish Single Wall Plain

Application Dish Bottom Vessel | Dish Bottom Vessel Air Lifter Vessel Boﬂom Vessel with Boﬂom Vessel w‘rtlh Solid State
Heating Blanket | Heating Base Unit

Mammalian cell culture (X [ Yo 00 [ Jo) (e]e) Q0

Aerobic microorganism

culture (Note 1) ( X ] [ X ] [ X ] o0 o0 (o]

Micro-aerobic

microorganism culture o0 Y ) (e]e) o0 [ X ] (e]e]

(Note 2)

Anaerobic

microorganism culture ( X ] [ X ) (e]e)] ( X ] o0 (e]e)]

(Note 3)

Fragile cell culture Py PYe) PP Yo 00 00

(Note 4)

Photosynthesis cell

culture (Note 5) { Jo) [ X J o0 (e]e) [ Jo (o]e

Plant cell culture ( Jo] [ Yol [ X ) (o]e] (e]e) (o] o)

Insect cell culture (X [ Yo} 00 00 [e]e] (e]e)

Solid state /

semi-solid state (e]e] (e]e) (oo (oo (o] o] [ X J

@ @ bxcslent @ O Good OO Not recommended

Note:
1. Some bacteria; yeast; fungi
2. Facultative culture (For example, some Lactobacillus; ethanol production)
3. Same as Note 2
2026/09/18 . . ) 15
https://www.majorsci.com/ec99/rwd1661/category.asp?category_id=23

4. This vessel is excellent for fragile cells that are easily sheared by any type of
mechanical impeller
5. Plant; algae; cyancbacteria (blue-green algae)

Fermentation — Winpact Bench-top Fermentation System

Jacket vessel S'"(g[')‘? ‘r’:a“ Single wall with Air lifter Single wall with Sol(lgiiate
(Dish bottom) 'S blanket (Dish bottom) heat base unit
bottom) (Plain bottom) bottom)
2026/09/18 16

https://www.majorsci.com/ec99/rwd1661/category.asp?category id=23

14
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Fermentation — Winpact Bench-top Fermentation System

2026/09/18 . i . 17
https://www.majorsci.com/ec99/rwd1661/category.asp?category _id=23

Fermentation — Winpact SIP Fermentation System

Pilot Scale Production Scale

SIP-30/50L SIP-100L SIP-200L SIP-500L SIP-1000L and above

2026/09/18 . . . 18
https://www.majorsci.com/ec99/rwd1661/category.asp?category id=10

15
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Fermentation — Winpact SIP Fermentation System

Production Scale

SIP-5000L

2026/09/18 . . . 19
https://www.majorsci.com/ec99/rwd1661/product.asp?prodid=a08

Fermentation — Control

Sensors, monitor and optimize fermentation processes in real-time.

2026/09/18 . . . 20
https://www.majorsci.com/ec99/rwd1661/category.asp?category id=11

16
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Fermentation — Control

Applications of Common Bioprocess & Analytical Probes
pH Acidity / alkalinity Fermentation, cell culture
DO Dissolved oxygen Aerobic bioprocess

Optical dissolved oxygen

Optical DO Long-term bioprocess & cell culture

measurement
dco2 Dissolved carbon dioxide Mammalian cell culture
TCD Total cell density Fermentation monitoring
VCcD Living cell concentration Biopharma cell culture
ORP Oxidation/reduction state Anaerobic process, water treatment
Conductivity lon concentration Water purification, CIP/SIP
Glucose Nutrient concentration Fed-batch & cell culture

Bioprocessing — Winpact Product Line

Shaker / Incubator

Benchtop bioreactor / fermenter

SIP production scale fermentation system

SIP pilot scale fermentation system

2026/09/18 22
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Fluid Transfer — Pumping with Multiple Pumps

I T T

Display
Voltage

Number Of pump
head

Number Of Rollers
Controller

Pump Speed /
Increment

Max. Pump Speed

Flow Range
Program

Operating
temperature

2026/09/18

2026/09/18

12" Color Touch Panel

100V~240V, 50/60Hz

4

Digital microprocess control
5-250rpm / 1rpm

250rpm * Digital microprocessor control for precise speed control

* 12” Color Touch Panel shows temperature and timer simultaneously

EYT———— . CQmpact §|ze provides high portability

ceasing) * High quality Masterflex easy load pump head
* Reversible for purging purposes
Ambient to 40°C *  Flow rate range from 1.2 to 1,140ml/min

* Multiple programmable operation mode available
* Constant speed and constant volume are available. 27

0.3-1,026ml/min

Flu

8. 28

20
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2026/09/18 38
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Plant Planning

2026/09/18

major science- WP Em /T4 - Bily. MREEIE. RREZBERBEREEAKER

BioSolutions Service

Turnkey Plant Project

Validation

27

41
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REDISCOVER MICROORGANISMS.

2026 VH B2 E T(F1h
AIERCH RS2 RIFRIE | HAIRESE

AN RIRE | K BER2ES -
RUA B B 20 FE

Mass Spectrometry Supporting Fermentation Scale-Up: Applications of
Metabolomics in Process Development, Scale-Up, and Monitoring

Efgl 3218+ | Kevin Cheng Ph.D.
BN R B Ei P -5 a8
2026/09/18 11:45-12:20 EXHEFZ AR EEEE P OIBAIEEE

EARS - EPEN 3 (Kevin)

% Publications

11 SCI papers; 3 (co-) first author papers

* Rapid Screening of Drug— J. Am. Soc. Mass Spectrom. ,2024
« Single-cell analysis platform— Anal. Chem. 2024 (Front cover)
» Auto-SPE-GC/MS method— Rapid Commun. Mass Spectrom.,2020

38



BXREREE B L - BESMENEBREE. AHRBERERE. AAXREBZNER

Outline | SHABER

K HMAEE¥TEA: From Known to Unknown

MO HEmEIFREIIRER

HBEBMEMNH  ENEEEmPIREYAERR

Fermentation reshapes the food metabolome through microbial metabolism.

What actually changes
during fermentation?

Diez-Simon, C., Mumm, R. & Hall,R.D. Mass spectrometry-based metabolomics of volatiles as a new tool for understanding aroma and flavour chemistry in processed
food products. Metabolomics 15, 41(2019). https://doi.org/10.1007/s11306-019-1493-6

39
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How do microorganisms generate key metabolites during
fermentation?

Carbohydrates

Pyruvate — Organic acids & alcohols

Proteins
Amino acids — Sulfur & aromatic compounds

Lipids
Fatty acids — Aldehydes, ketones & lactones

Park, M.K., Kim, YS. Mass spectrometry based metabolomics approach on the elucidation of volatile metabolites formation in fermented foods: A mini
review. Food Sci Biotechnol 30, 881-890 (2021). https://doi.org/10.1007/s10068-021-00917-9

How can we capture these dynamic metabolic changes?

40



BEXREEIE Y Et - BRESTHDEEEREE: KHRBEREME. HAREENER

MS-Metabolome

®* Complete set of small molecules (< 1,500 Da) within biological specimen

Indole

Disease Forensic
diagnosis science

Precision
medicine

Biomarker
discovery

Terpene

Steuer et al., Front. Chem., 2019. 7

Tandem MS-Based Metabolomics

High sensitivity
Quantitative analysis (ppb level)

High specificity

Each chemical with distinct m/z

High selectivity

Acceptable to analyze with complex matrix

High throughput

~ 100 msec for each scan

Tandem Mass spectrometry Largl;e dynlamic rhange _ |
(Tandem MS) Able to analyze both dominant / minor analytes

Require minimal prior knowledge
Untargeted analysis

41
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Tandem MS-Based Metabolomics

High sensitivity
Quantitative analysis (ppb level)

. I Triple Quad
High specificity low-Resolution MS
Each chemical with distinct m/z

— Targeted Analysis-Validation
* Well-defined groups of metabolites
— » Absolute quantitation

High selectivity

Acceptable to analyze with complex matrix

High throughput

~ 100 msec for each scan

— Untargeted Analysis-Discovery

L q _ e Hypothesis generating
arge aynamic range o i itati
Able to analyze both dominant / minor analytes Relative quantitation

Require minimal prior knowledge
Untargeted analysis

High-Resolution
Mass Spectrometry (HRMS)
Orbitrap

]
41

A PRI

=2

Untargeted analysis (MetaDiscovery) Targeted analysis

Experimental Sample Instrument Biomarker
Design preparation analysis validation

2

)

Urine  Feces 3

Cohort Homogenizer UPLC-HRMS Feature Log p S e
extraction
Plasma
Animal model Centrifuge Column Multivariate Differential
Tissue statistical metabolites ROC curve

. Identification Confidence +
Sample SI- Reproducibility Knowledge 10
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Case Study: Metabolomic Differences between Plate and

Bioreactor Fermentation
Untargeted Composition Analysis

8e+8 4e+8
PF BF
6ers | Dr. Kuan-Chen Cheng
e+8 3e+8 -
2 >
S e8] g 2e+8 A
S <
2e+8 1 1e+8 1
0 ——A'M-LH;' el o iy J Losee o | bl hnsi Mo
0 200 400 .600 800 1000 o 200 400 600 8(;0 1000 Dr Chen_che Hsieh
Molecular Weight (Da) Molecular Weight (Da) ’

Compared with traditional plate fermentation (PF) and fermentation in
a bioreactor (BF).

C. C. Hsieh*, S. H. Yu*, K. W. Cheng et al.. Food. Res. Int. (2023). 1
C. C. Hsieh*, S. H. Yu*, H. C. Kuo, K. W. Cheng et al. J. Ethnopharmacol. (2024).
K. C. Cheng*, Patrick C. T. Chong, K. W. Cheng et al. J. Ethnopharmacol. (2024).

Case Study: Metabolomic Differences between Plate and

Bioreactor Fermentation

After identification, six compounds contribute the anti- Ethyl acetate fraction analysis identified
inflammatory effect. three bioactive compounds that penetrate
TGF-BR1's active pockets in silico.
12

C. C. Hsieh*, S. H. Yu*, K. W. Cheng et al.. Food. Res. Int. (2023).
C. C. Hsieh*, S. H. Yu*, H. C. Kuo, K. W. Cheng et al. J. Ethnopharmacol. (2024).
K. C. Cheng*, Patrick C. T. Chong, K. W. Cheng et al. J. Ethnopharmacol. (2024).
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Cheng SY, Chuang HC. Banana peel valorization for sustainable aquaculture: Improving fish welfare and water quality. J Environ Manage. 2026 Jun 15;410:130110. doi:
10.1016/j.jenvman.2026.130110. Epub 2026 Jun 4. PMID: 42241853.

MS-based Metabolomics Workflow-Limitation

v = o e

Sample
Preparation

Mass Spectrometry| Software Analysis and

Chromatography Analysis Database Comparison

14
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Rainforest Outerspace

Gut Microbiota

MS-based Metabolomics Workflow-Limitation

v = o e

Sample
Preparation

Mass Spectrometry| Software Analysis and

Chromatography Analysis Database Comparison

Global Natural Product Social Molecular Networking
(GNPS) 16
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Global Natural Product Social Molecular Networking
A Graph-Based Tool to Explore Spectral Similarity in LC-MSMS Data
from Molecular Mixtures

Prof. Pieter C. Dorrestein

17

Trends in Pharmacological Sciences, February 2017, Vol. 38, No. 2

GNPS Application:

Molecular networking of phenolic compounds

SwiEt
Rt =1 =R O
= b B REE =R

18
Food. Chem. 2019 Jun 1;282:9-17.
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GNPS Application:

Comparative metabolite profiles and molecular networking of two G. lucidum strains.

LC'UV Dr. Nan-Wei Su

LC-MSMS Dr. Hsin-Ya Tsai

19
J. Fungi 2026, 12(7), 500, https://doi.org/10.3390/jof12070500

GNPS Application:

Comparative metabolite profiles and molecular networking of two G. lucidum strains.

Dr. Nan-Wei Su

Dr. Hsin-Ya Tsai

(TM701/BCRC 36203)

20
J. Fungi 2026, 12(7), 500, https://doi.org/10.3390/jof12070500
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GNPS Application:

The major triterpenoid cluster from the MS/MS molecular network of G. lucidum strains TM701 and BCRC
36203 generated via GNPS. metabolite profiles and molecular networking of two G. lucidum strains.

21
J. Fungi 2026, 12(7), 500, https://doi.org/10.3390/jof12070500

Metabolomics for Fermentation Scale-Up and Process Optimization

Tanaka K, Bamba T, Kondo A, Hasunuma T. Metabolomics-based development of bioproduction processes toward industrial-scale production. Curr Opin Biotechnol. 2024 Feb;85:10232057. doi:
10.1016/i.conhin.2023.103057. Foub 2023 Dec 28. PMID: 38154323.
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| iy
H

r=1114

U D ITiAiE

Untargeted analysis (Discovery) Targeted analysis

Key
metabolite
discovery

Experimental
Design

Sample
preparation

Instrument
analysis

Data
identification

Process
monitoring

A
2
~N
* Fermentation broth g
e Cell pellet / Biomass .
Culture / +  Supernatant Homogenizer UPLC-HRMS Feature Logp
Process * Time-course extraction
._ _ samples
U Targeted validation

U & monitoring

Bioreactor Centrifuge Column Multivariate Differential
system statistical metabolites

Identifica
Sample - Knowledge
P Rep & 23

mEREE

24
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J. Am. Soc. Mass Spectrom. (2016) 27:1897Y1905

50
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f =

| EEAE IR EBLIFRER LWHK EiE

SmEIFRIECHIEERE

1 OOO + HEETRIELRE  BEREBEENSSERERTSHRY -
9

ARBREEECHERASHYERRHSOEENDITER
Reference Standards

11,000+ =R EmZOER

" BEEEE : FISLEE MS/MS - RT BHEER . BE—RERE -

" EFER : (REY T EERES MRM Targeted Panel
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JEIREE (U B2 22 -MetaDiscovery mE 2218

01. Sample 02.LC-MS 03. QC Control 04. Feature
o o

SETEEERE Pooled QC
RERR IBEMEEE

IRE(CRIEIE + pooled QC + HEREE

FFIREBAHREE-ERER

. SAnnal. ;Mm :nnal. SA:noi. SAnnm o
idence| Source: | Source: | Sources urce: | Source:

C°"’:5§"nd N?i'::c::gge Name Formula P”‘;%'f’" CAS NO. HMDB  |KEGGNO. [Calc. MW| m/z |RT[min] || level | LWHK | micloud | Vietablia chenspider| predicied e

1 LJ -2.2

1 PO0O1 Decanoyl-L-carnitine C17 H33 N 04 11953821 1492-27-9 HMDBO0000651 | C03299 |315.2403|316.2475| 12.163 1 ° ° S;

2 P002 Methionine sulfoxide C5H11NO3S 847 62697-73-8 HMDBO0002005 | C02989 |165.0459|166.0532| 1.161 1 -1.16

3 P003 Valeryl-L-carnitine C12 H23N 04 . 246.1697 | 7.256 1 ° 134

4 P04 |N-acetylserine C5 HON 04 infor m at' 148.0603| 1.437 - =

5 P05  |Guanosine C10 H13 N5 05 % 5 5 83.0913 | 284.0986| 4.69 1 139

6 P006 5-Hydroxyindole C8H7NO 16054 1953-54-4 HMDB0059805 133.0527| 134.06 | 7.201 1 o ° 33

7 P007 L-Pyroglutamic acid C5H7NO3 7405 98-79-3 HMDBO0000805 | C01879 129.0426 | 130.0499| 1.096 j P ji?

8 P08 |Hypoxanthine C5 H4N4 O 135398638 68-94-0 HMDB00157 | C00262 |136.0383|137.0456| 2.043 1 D . -3.03

9 P09 |Glycodeoxycholic acid €26 H43 N 05 3035026 360-65-6 HMDB0004012 | 05464 | 449.3126 | 450.3199| 12.792 j e j ZZ

10 PO10  |N6-Acetyl-L-lysine C8 H16 N2 03 92832 692-04-6 HMDB00206 | C02727 |188.1159|189.1232| 1.511 2 ° E)

© 2025.03
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FIRIEAHER-FRER

AN EHRAHEAN TR

PCA PLS-DA Volcano plot

© 2025.03

31

FIRIEAHER-FRER

BN EREABEAN NG FREL

Violin plot Box plot Violin plot

Unpaired Sample Paired Sample One-Way ANOVA
© 2025.03

32
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FEIZEE A HIERER -MetaDiscovery fE R 23R

Introduction

Untargeted metabolomics
Study information
Materials and methods
Results

* Compound identification
e Statistical analysis

B A RS R » Pathway analysis
Summary

© 2025.03

S <« RIESH | HEAMS A ERIEES

XEUREKR : AHARENMRIEE S E T ¥ /Y paired data -
BlunfE— gzt R 2 metabolomics B2 pH - DO - biomass -
product yield - -

Correlation Analysis &l

B S E B BA R 1 2 AT RV BLR
ZREBES O &fl ERER
Eiree =
(Transcriptomics) EARRR KB x HEMLE
=g (HEE-RHEERR)
(Proteomics) ERERARE  BREH
KEi x BEERR
it - AR
(M?ﬁ%b"?ﬁﬁ]e) 16S rRNA abundance (FHifCm-BRHEEE )
HithistR &l B
*%$&Pearson or Spearman 73 #ft
*ElfFR#p value and q value&R
pH /DO / Temperature /
Bi .
® Organic acids x pH / fermentation timesFf& B (LR Bt 3E 121 Process Parameters  Substrate comcentration / iSRRI LA ey
€ Amino acids / sugars / secondary metabolites x DO / biomass / Productyield / Fermentation
time

product yield# H A2 FKIRE BRI B R K H Y

© 2023 34
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REDISCOVER MICROORGANISMS.

Untargeted discovery + confident identification + targeted monitoring
R RENR TBRER, HED "HEEER BEEER - FRlER

o

Z&3ZE L | Kevin Cheng Ph.D.
BX R e F15EE

Email: kevin@lwhklab.com.tw

EZ5E | Miffy Wang
BXER EEFEH

Email: miffy.wang@lwhklab.com.tw
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hERREE AR
TR RIS AR
TIgE I AL B Bt
AR EllEis

BEmReB2R SIBEAE

202 65EE—E R =T BRI

Cellulose

Structure of cellulose

OH
OH . .
o0 Ho o Single chain (1~9 Hydrogen-bind
%ﬁo‘%ﬁ } mm in length) yeres
OH "

B-(1,4)-linkage A

H H
i Il
Formula: (CgH1(0s), wootT e w0l o,
Heg—lH 0 HegJH o E
. . OH/C H\ D\H”‘oi—(H/CHZ H\OH
H S0 HT S
Origin of cellulose NS IR S oS s
OWOM°W° T
CH. .

Multi-layer
Animal Plant Microorganism
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Animal cellulose

Tunic, a kind of animal cellulose

Ascidiacea
(Matthysse et al., 2004)
3
Plant cellulose
Applications
Cellulose
Furniture
Pectin Hemicellulose
Clothes Lignin
(Negahdar et al. 2016)
Paper Plant cellulose (PC)

(Sannigrahi et al,. 2010)
4
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Bacterial cellulose (BC)

BC-producing bacteria

Bacteria Cellulose (BC)

subfibrils 2~4nm

>~

Nanofibrils(<100nm)

significantly smaller than those in PC

B (1—4) linked D-glucose units

Komagataeibacter xylinus

(Castro et al. 2011; Lin et al. 2016) (Klemm et al., 2001; Kunahoko et al., 1998)
5

The unique properties of BC

BC possesses unique properties

1) High purity

2) Excellent mechanical strength

3) High water uptake capacity

4) Good permeability for gas and fluid exchange
5) Biocompatible

6) Non-toxic

Limitation of BC

1) Additives incorporation is difficult.
2) Lack of biological functions.

(Marestoni et al., 2020)
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Modification of BC

(Cazén and Vazquez, 2021)

Foaming BC (FBC) system

l f ~

—— Statlc culture

(Ruhs et al, 2018)

FBC

BC
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Foaming bacterial cellulose

Porous foaming
BC (FBC)

Surface area T
Absorption T

(Ruhs et al., 2018)

Foaming bacterial cellulose

- FBC
[Porosity ] Thickness ]

[Water content] | [Swelling ability]]

« FBC demonstrated an instant
release of carvacrol in 12 hr

(Kusuma et al., 2023) 10
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pH-sensitive active packaging Antimicrobial packaging

Eudragit/FBC TiO,/FBC
Metal ion absorption Photothermal materials
. ... ° .. .

Violacein/FBC MoS,/FBC

Acknowledgment
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The 1st Southern Region Fermentation Technology Seminar

Scaling Up Microbial Fermentation for
Phosphorylated Functional Polyphenols :

Real-World Challenges and Solutions

Chen (James) Hsu, Ph. D.
Sep. 18, 2026

Laboratory of Food Chemistry
Department of Agricultural Chemistry, National Taiwan University

Structural diversity of polyphenols and distribution in foods
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- Most of polyphenol belongs to BCS class IV

Biopharmaceutics Classification System

IV

e Low solubility
e Low permeability

Table. Permeability (P ) and Dose Number (D,) for the BCS
of known Dose (M)

M BCS
[mg]  pH pH pH Pefl Class
12 45 68

Marker

GEN 30 28 2.7 103 063 [\

Waldmann et al. Molecular pharmaceutics 9.4 (2012): 815-822.

- Soy isoflavone-phosphate conjugates

OH

|
0=|:’-HO o)
OO
LYC
OH

Genistein Tenpstesphak GEN-7P

OH

Daidzein 7xiolzespizAe, DIA-7P
Traditional fermented soybean products - Natto
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- The agueous solubility of GEN-7P compare with GEN

Water solubility I Water solubility
1.03 x 10° mg/L 0.82 mg/L

GEN

GEN-7P
10 mg/mL GEN-7P GEN 10 mg/mL

Fig. The sample of GEN-7P dissolved in ddH,O (10 mg/mL) at ambient temperature compare with GEN.
According to the Merck Index, GEN is practically water-insoluble. GEN-7P showed an aqueous solubility >100
mg/mL, so it was highly soluble in water.

Metabolic route of isoflavones in B. subtilis

CH,OH
0

:@—o o
HO M~/ @ |
OH O
OH O o

Glucosides 0)

Q
o/J,c%y
%y
I°'7
Genistein 7-O-phosphate
(major)
HO
o
S
(,\\)009\)
Aglyconic isoflavone
(Genistein)
<
0-P-OH
Glucosides -

‘ Genistein 4-O-phosphate
(minor)

Suceinylation Succinyl glucosides
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GEN-phosphorylating enzyme: Describing an elephant

SDS-PAGE analysis of purified BsPPS from native B. subtilis

wa M 1 2 3 4 5 6 7

180 -
130 -
100 -
75 - 1
95-kDa
63 -
48 - 1 Lane M: protein marker
55-kDa Lane 1: Cell-free extracts
Lane 2: Ammonium sulfate frac.
Lane 3: DEAE FF frac.
Lane 4: Q! HP frac.
35- Lane 5: Q2 HP frac.
sl . Lane 6: Phenyl HP frac.
llver staining Lane 7: Superdex 75 frac.

Specific activity

(nmoles/min/mg) 0.7 1.7 3.1 88.6 1039 1209 127.8
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BsFPS phosphorylation of a broad range of flavonoid substrates

(Hsu et al., 2023)

Serendipitous discovery of resveratrol as BsPPS substrate

Flavonoid chemicals purchased

from Biotech. compony Phosphorylation

enzyme assay

’ Discovery

Spectra were inconsistent with that reported

Innovation Impact
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BsPPS exhibits unprecedented substrate scope

(A
100 I = 2'-0H
rE

- . . 3 3'-0H
& 80+
2 1 4-0H
©
C 607 = 2-0oH
S =
> = 3-0H
5 40
> = 4-0H
°
S 20+ 3 6s-0oH

0= T T T T 71 lTI T 1 1. 1T T 71 T T =3 7-oH

S RN 0L &N D @& A QA & O 0O Y Q & NPAVIV > O v
AP AESICACISE SV APS IS ARSE Q@Q&’O CoF o\;o“ R e P 0 &;\@ > ‘X‘oquo
Q

Flavonoids Stilbenoids Curcuminoids Chalcones Anthra- Coumestans Coumarins

(B) quinones

8 1

Chalcones Anthraquinones Coumestans Coumarins

Fig. Phosphorylation of polyphenolics by BsPPS with broad substrate promiscuity. (A) Percent conversion rate of each polyphenol when using ATP as
phosphate donor. The colors in the bar graphs represent the ratio of phosphorylated products at different O-position in the total product yield of each polyphenol.
Experiments were performed in triplicate, and the S.D. is shown. (B) Polyphenolics ring structure and numbering. The reactions were conducted in 200 mL
reaction buffer containing 2 mM substrate, 10 mM Mg2+/ATP and 1 mg/mL (10 pM) recombinant BsPPS, then incubated at 40 °C for 2 h.
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RenoSorb®
B % 4 T BB

SR & Gl EMRERK
100% % Em

0%HETER| - 4 R B
[E] B 3 F+ 7K A M A IR U =R
FRIEREEY) - BRKERR
SHEE A m a7
HEREmERY

HIFKE - BRRW
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B8 AR S MR UL SR B A T 35 R 2 S 6

EHAMS P - &R EABZERRBRZEY) (prodrug) LUE N
VAR ARARE Z EREAlinamin - G#EEBLFERS
EEE, REARKE  AEEESHEBERW - 1EA
MIEARIEAAES - REFEES -

RERER - QIS 2575615 B S AR A1) 55 B Sh b %4l -
RER TFERSH ., MEVEEETISEA -

T EL RenoSorb™ HiiEAEEZ "FAEE , 2

HEE—IRZEES ZWARRIRUL - i A5 E B RS A E 2

2 Bk I — I 140 4 4 40 S B R
325 30 52 2 4 R A7 R 4 1) 3 95 4

o 2

#BBHIER
BAESREN

#ZRenoSorb™ % iiFE 2% 2 &
EEIZMEEaZTEN - B2
BRELEIREBEAIAE
WEBEHERDE -

o

=KEM
SEVFIHR

EERSEMBETKAN - b
E—RERENEREL AN
SEIRWEERE - EXHE
BUREER A -

RenoSorb™ transforms plant polyphenols into high bioavailable forms via biotransformation
integrated with a prodrug delivery strategy. Clinically and real-world validated, Hughes delivers
innovative ingredients for precision nutrition—bringing science closer to everyday wellness.
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Clinically proven | Precision health | US FDA New Dietary Ingredient

WNDF TERBE
1557 EEREIRUN

BIEBRFROBZRIRUALS - /)
DFH RS EEERFHALR
IBERE  WERRKBRRRE
R EREA -

EMEIE
MM EERER

Eit - HRERTESE - FER
ZIRESRE SN ERERE RS
WIRW ~ FEAEIREY - EEET|
EEMRRRSS -
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Biotechnology
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RenoFlavone™

Fermented soy extract

-y N ED )]
(EREE)

Fermented citrus bioflavonoids

REMHESH
(R )

RiERE 100 I 5 fi2 R EEiR M & 1 54t

RenoCidin™

RETE SEREERES < RAZA K

BB SR

RenoSage ™
Fermented chrysanthemum extract
BREICZE
(REER)

RenoVital ™

Fermented chamomile extract

BRFHRZEH

(FRR)

@D @e

NAD*

sES (R #FERETER

PEERfRAEf2ERE  PREGIEM

v Women health & heart health
v 100,000 X Aqueous solubility

v 3.7 X Superior bioavailability

v Global patents

v Clinical proven efficacy

v US New Dietary Ingredient

v International innovation award
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RIEEE RenoFlavone® HRROVXKEEBREEH

hH BRI E

SRR MUK AR S BiR/ DA ER
WEBREBRRSBRENNBREZ A

S%EHN  No.7029172
HAZEF|  No. 756495
BEEF  No.10-2376603
EREEEF]  No. US 10881634 B2
EBH=EAN  No. EP3494973A2

+513% HEE +146% HIEHE
Wang et al., 2019 RenoFlavone™ RenoFlavone ™

Next Generation Polyphenols
- Water Soluble = Readily Absorbed -

RenoCidin”

A natural approach to precisely
manage complete healthy-ageing

v Circulation & metabolic health
v/ 10,000 X Agueous solubility

v 6 X Superior bioavailability

v Clinical proven efficacy

v US New Dietary Ingredient

Vv International innovation award

¥ Acute Toxucun? 50 iOOO’ng/kg
™ GenotOX|C|ty jative

M 28-Day 0|'| toxmty%tudy.*OAEL 1600 mg/kg bw/day
[ ]
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g RenoCidin® ARV EIR R B3 RS ME
FHE g o EE AN I ST AL I T i MR A

B .

[ Food & Nutrition Research 2024, 68: 10682 ]

ey EEMIE RenoCidin®/UBEHRIANIBE
mIARRRE EmABREBRR N TRESESNEEYNSE

[z 1) B K Bk i 173 a EIRAL A BEANE - Placebo
Counter Movement Jump (CMJ) Isometric Mid-Thigh Pull (IMTP) Wingate (WANT) & RenoCidin

& o
1 1

N
o
1

RFD (% Change)

‘®EN

-20 T T T -15 T T T
Pre 24h 48h Pre 24h 48h

Relative peak power (% Change)

o
1

b*

&
1

N
5]
1
*

HEEE HEEE AP 3

Relative peak force (% Change)

-8 T

1 I
Pre 24h 48h

KN
(%2

T T T -15 T T T
Pre 24h 48h Pre 24h 48h

' )
Relative mean power (% Change)
1 T

Relative peak force (% Change)

Randomized, double-blind, placebo-control Clinical Study. 32 healthy subjects (18-40 years old) were tested for the effect of an 8-week RenoCidin™ (200 mg) trial
on biomechanical changes after EIMD. Results are Mean + SEM (n = 16). Different superscript letters and * indicate significant differences (p < 0.05).
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Next Generation Polyphenols
- Water Soluble = Readily Absorbed -

RenoSage”

A Natural Approach to Promoting
Cognitive Wellness and Stress Relief

Acute Toxicity: UD50 25000mg/kg
Genotoxicity; Negative
28-Day or&l toxicity®’study:/NOAEL 800 mg/kg bw/day

v Cognitive & motional health
v 84,000X Aqueous solubility

v 8.5X Superior bioavailability

v Scientific-based health benefits
v Completed GLP safety studies

Vv International innovation award
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(4
Efficacy - Efficiency
Exciting New Levels
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—AR S F B3B8 AOAC (040801)

AOAC

[V]Researcr
CERTIFICATION

AOAC Research Institute
Performance Tested Methods"

Certificate No.

040801

The ADAC Research Institute hereby certifies the method known as:

DOX 60F/30F TVC

manufactured by
Bio-Theta, Ltd.
lizuka Research Park 172-18, Koubukuro
lizuka-shi, Fukuoka
Japan, 820-0066

This method has been evaluated and certified according to the policies and procedures of the AOAC Performance Tested Methods®™ Program. This certificate indicates an
AOAC Research Institute Certification Mark License Agreement has been executed which authorizes the manufacturer to display the AOAC Research Institute

Performance Tested Methods *M certification mark on the above-mentioned methad for the period below. Renewal may be granted by the Expiration Date under the
rules stated in the licensing agreement.

o Ll

Issue Date December 05, 2024

Bradley A. Stawick, Senior Director Expiration Date December 31, 2025

Signature for AOAC Research Institute

2275 Research Blwd., Ste. 300, Rockville, Maryland, USA Telephone: #1-301-924-7077 www.303C.0rg
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2E8¥383B AOAC (120801)

AOAC

RESEARCH
INSTITUTE

CERTIFICATION

AOAC Research Institute
Performance Tested Methods™"

Certificate No.
120801

The AOAC Research Institute hereby certifies the method known as:

DOX 60F/30F Coliforms and E. coli

manufactured by
Bio-Theta, Ltd.
lizuka Research Park 172-18, Koubukuro
lizuka-shi, Fukuoka
Japan, 820-0066

This method has been evaluated and certified according to the policies and procedures of the AOAC Performance Tested Methods™ Program. This certificate indicates an
AOAC Research Institute Certification Mark License Agreement has been executed which authorizes the manufacturer to display the AOAC Research Institute

Performance Tested Methads * certification mark on the ahove-mentioned method for the period below. Renewal may be granted by the Expiration Date under the
rules stated in the licensing agreement.

Issue Date December 05, 2024

Bradley A. Stawick, Senior Director Expiration Date December 31, 2025

Signature for AOAC Research Institute

2275 Research Blvd., Ste. 300, Rockville, Maryland, USA Telephone: #1-301-924-7077 www.agac.org
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A-T 202 YES- NOJ YES- NO
A8 11028 00X10°0 YES+ NOJ YES- NO
A-S BAKI02 YES- NOJ YES- NO
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B3 00X10°0 YES+ NOJ YES- NO
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3,000+ 500+
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ﬁ:?goﬁﬁliﬁbﬂgha 3 TEL: (03)658-0508
i OFP. 4 adh TEL: (04)2355-2008

ZHREAE o (02) 2600-0611 » S8 TEL: (05)277-2262
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FAX: (03)658-0509
FAX: (04) 2355-2006
FAX: (05)277-2263

2027 FIQEE  HERSHEMEERETE

DSIIR PR RBUERR . M. BMAEYEH EIRYFR

* 5@ TEL: (06)249-5488 FAX: (06) 249-5499
+« Si# TEL: (07)374-8686 FAX: (07)374-8585
o {E3 TEL: (03)836-0065 FAX: (03)836-0075
www.uni-onward.com.tw

EMIER 55 BERBH. i itami i i . REEE.E
ELBEBRS *l_%l‘ll:,El %n BE S8, Creatine ./ Vitamin C ~ Berberine .~ CoQ10 ./ Astaxanthin potency . i RELE. &
BT AR AR
HRRRE YR AR REZMER, BE VOC, BRAME, #ifls PFAS
KERE BIETHEK, BEHITREETH Listeria FHER

£E PT HEEM:RTHARAEE, AERFEHR FRESHEFRBNBEIER.

FH#HIR: 2027 Catalogue p.97, p.101

LGC AXIO 2027 £EEER(PT)
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PROFICIENCY TESTING

FE#IEEIE: LGC AXIO Proficiency Testing Schemes 2027
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About BenQ/Qisda Group
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BenQ Dialysis Technology
dialyzer manufa

2023 Taiwan
Excellence Award

2024 BIO Asia-Taiwan

National Biotechnology 2025 [ 2023 [ 2022
and Medical Care Quality Taiwan Sustainability Action Awards
Awards
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Manufactured with Excellence

From Cleanroom Production to In-House Laboratory Testing

Certified Quality Reliable Testing Patient Safety
QMS, ISO 13485 Class ISO 17025 Accredited Ensuring Quality, Safety
10,000 Clean room Laboratory and Reliability

Global Markets

KFDA
(Korea)

¥ 4

TFDA

ol (Taiwan)

(china)

L
b B
" ¥ 15+

Y Regions

Thailand  Philippines Malaysia
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Qflow

Integrated Tangential Flow Filtration (TFF)
Solutions for Research and Process Development

Precision Filter

Global Supplier

TFF System Network

Assembly

Tangential Flow Filtration (TFF)

Membrane fouling Reduces fouling and
clog easily improves filtration efficiency
5 5 N ] N 5 N 5 D 5 D I | 55 NN N N ) N 5 D 5 O

Hollow fiber was
firstused in dialysis
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Hollow Fiber Filter for Non-medical Applications

Value |

Added

Biotech & Pharmaceutical
Exosome, Protein,
Liposome, Perfusion...etc.

Food & Beverage
Wine, Beer,
Collagen..etc.

Drinking  Microelectronics
Water Degassing
Prefiltration
Industrial
Filtration
Municipal Household
Water Water
Treatment  Purification
» Price
Low Mid High
o (] o
Qflow for Bioprocess Applications
Shaker [ Chromatography
Incubator (as needed)

Bioreactor /
Fermenter

Qflow System

Clarification
Concentration
Buffer Exchange
Purification 0, 0

11

e

0

Qflow System

Preparing
Filling



How to Choose the Hollow Fiber Filter?

Clarification
Concentration
Buffer Exchange
Purification

Protein
Exosomes
Viruses
Liposome..etc.

Protein
concentration
Viscosity

Fouling tendency
Cell debris..etc.

BenQ Qflow Hollow Fiber Filter

112

Small (< 0.5 L)
Medium (0.5-5 L)
Large (>5L)
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)

Flow Rate

TMP

Sterility
Single-use..etc.
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Fast & Convenient for Exosome Isolation (Customized)

EVs
>90%

+ Ultracentrifugation: 5 hours

« Hollow Fiber Filter: <30 minutes

Flexible Hollow Fiber Solutions for Every Process Stage

N

Advanced Process

Automated

Price

Semi-Automated

Pump

Manual

v

Product Integration Strength
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Critical Process Parameters for TFF Operation

Qflow Neo Automated TFF System

Smart * Flexible « Reliable

114
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A GIREREETIRE
Q wEiETnE
FRA R BB AN
S aEfERE
RABEERN

FEESPEERTE
BNRFBUR BB S BT
FESREEE LEER
PDFKzExcelit
FEREERKREFE
HeHaHt

RiGIRMETEE

HiE sHEA

MEEAE AEERRCESETECKES > SHEEIMAE
i S R IEAR B B BN IIR E R R
TMPRE(E  FEBFlux-TMPRIARIK B EIRIERE S

: A HARIR NS F - REERIRE

FRNEN TEESERTENBERT  BEETERERER

Hze HE L SR EIIK 2 POl  TRBE
s SUTR R B A R B RS
e TSR ER I » 45 A TIR(EUREST
Qflow-Neo TFF
2241
TMPR{E{Crh4R

EBRFlux—TMPHAAR B 25832 (ETMP

: — BT 5% SR ~ IRIEE BB R
BETRREIEIE B AT FEEH: BB AL « B AR RBTIE
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BPBSESHE | BURiCER

FREART RiRE P BRARERBIRTS

Qflow Neo Automated TFF Solution

FE) R AL ) B Eh R BEEiEUET EEREBHFHT

ERERRAR
EERETE YiRACERELE
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BenQ Qflow
Your Partner in Bioprocessing

117
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BenQ Qflow

Integrated Tangential Flow Filtration (TFF)
Solutions for Bioprocessing

e Linear scale-up from laboratory to
production with reliable and
predictable performance.

e Modified polyethersulfone (mPES)
membrane with low protein binding
and reduced fouling for higher flux

and throughput.

Clarification

Concentration

Desalting

Buffer Exchange

Purification
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major science
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www.majorsci.com
info@majorsci.com



