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Advanced Microfluidic and Flow
Control Technology

Microfluidic Mixing System

)

Microfluidic is an emerging technology that leverages precise manip-
ulation of fluids at the microscale in the nanoparticle synthesis. Mi-
crofluidics offer superior control over LNP characteristics, such as
size, surface charge, and drug loading, with low sample consumption,
high reproducibility, and low-risk scalability.

Controllable particle size

Low PDI

High encapsulation efficiency

High reproducibility
NanoGenerator® platform applies microfluidic approaches to synthe-
size varieties of nanoparticles in a continuous mode, from the small
scale discovery & screening phase to the large scale GMP manufac-

turing.
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System Specifications

J

Multi-sample per run 1-4 (1-12) x 4 per run
Up to 96 samples per hour

Ful automation N/A Yes
Library preparation N/A Optional
Throughput 0.1-0.5 ml per sample 0.1-0.5 ml per sample
Total flow rate 3 ml/min, 4 ml/min 3 ml/min,
Flow rate ratio 3:1 3:1
Custom design flow rate Yes Yes
Size range 40 — 200 nm 40 — 200 nm
PDI 0.05-0.2 0.05-0.2
Encapsulation efficiency Up to 99% Up to 99%
Payload DNA, mRNA, siRNA, Protein, small mo DNA, mRNA, siRNA, Protein, small m

lecules, etc. olecules, etc.

Email: USSales@precigenome.com Tel: +1-408-708-4602



PreciGenome

NanoGenerator® Flex-S

NanoGenerator® Flex-S

Nanoparticle Synthesis System

The NanoGenerator® Flex-S is designed for small scale produc-

tion. It may run 1 to 4 samples at once, each sample from 0.1 to

0.5 ml. The throughput volume is therefore 0.1 to 2 ml per run,

saving over 80% in reagent cost versus larger volumes and perfect

for formulation screening and early discovery.

Even smaller output volumes (<0.1 ml per run), custom total flow

rate, and custom flow rate ratio are attainable at special request by

recipe optimization.

Model NanoGenerator® Flex-S

Mixing Cartridge CHP-MIX-4

Throughput 1 to 4 samples per run.
Total Flow Rate 3 ml/min, 4 ml/min

Flow Rate Ratio (W:0) 3:1

Size Range 40 to 200 nm

PDI 0.05t0 0.2
Encapsulation Efficien- 85-95%
cy
Payloads DNA, mRNA, siRNA, protein,

0.1 to 2 ml per run.

small molecules

Example of Formulation Screening by Flex-S

eGFP mRNA LNP Delivery to Jurkat Cells

Jurkat Cells transfected with Formulation #9. Green fluores-
cence image at 48 hours post transfection.

Screening Panel LNP Characterization Cell Study
Formulation Ionizable Lipid lgl /tli)o Size (nm) PDI EE% GFP expression

#1 40% 3.57 56.6 0.19 86% +

#2 40% 5.35 79.9 0.246 84% +

#3 40% 8 75.2 0.214 85% ++
#4 60% 5.35 128.5 0.13 81% NA
#5 40% 5.35 62.8 0.186 90% ++
#6 40% 8 54.3 0.184 93% ++
#7 50% 8 79 0.155 88% +

#8 50% 11 82.2 0.126 90% NA
#9 50% 8 87.5 0.12 91% ++

Email: USSales@precigenome.com
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Flexible Parameters of Flex-S
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Multi-sample Synthesis by NanoGenerator® Flex-
S:

e 10 seconds, 4 samples! Users can enable multi-
sample synthesis mode to conduct formulation
screening. The screening time is as low as 10 sec-

onds

e Reliable screening results. Using PreciGenome’s
advanced air-flow control technology, users can
obtain reliable LNP results on both single- and
multi-sample synthesis modes.

Nucleic Acid LNP Screening by Flex-S
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New features of NanoGenerator® Flex-S:
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More total flow rate settings. Users can choose
3 or 4 ml/min to conduct LNP synthesis. Higher
total flow rate generates smaller LNPs. Other
total flow rate and flow rate ratio are attainable
at special request. LNP size and PDI also de-
pend on other factors such as the payload and

Jformulation choice.
QOutput volume as low as 100 pl is attainable

by loading 75 pl aqueous samples (e.g. mRNA
samples) and 25 pl lipid formulation.

Multi-sample Synthesis Mode of Flex-S

0 1.0

0 0.8

0 0.6
a
o

0 0.4

0 0.2

0 0.0

#1 #2 #1 #2 #3 #4

Single-sample Quadruple-sample

W Z-Average(nm) @ PDI

Affordable formulation screening. With the Nan-
oGenerator® Flex-S, users can conduct formulation
screening with minimal reagent consumption and
reduced reagent cost.

Excellent batch-to-batch consistency. Ease of
operation and reliable components ensure con-

sistent performance.

Address: 2176 Ringwood Ave., San Jose, CA, USA
Visit us at www.precigenome.com/nanoparticle-synthesis
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NanoGenerator® Flex-S Plus

PreciGenome

Nanoparticle Synthesis System

The Flex-S Plus System facilitates the rapid screening of nano-
particle formulations and early-stage mRNA candidates, offering
a substantial increase in project efficiency.

With a max throughput of 48 samples per run, 96 samples per

hour, the Flex-S Plus greatly streamlines screening processes. It
offers comprehensive automation of complex protocols, enabling
users to concentrate on other laboratory duties.

The system also permits experimentation with as little as 75 pl of
NanoGenerator® Flex-S Plus payload reagent (e.g. mRNA) while providing control over col-
lection volumes. This allows users to optimize the use of valua-

ble materials.

Automated Screening Workflow
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Screening reagents including:

- Payload Library preparation LNP synthesis Cell studies with up to 32
e Helper lipid formulations per run, 96 samples
* lonizable/cationic lipid 000000000000 per hour
. ibi 000000000000

PEGylate lipid ojolsjsjolelslslelele}s,
e SoRsdncs
 Lipid combination folelolelelelelelelelele) ¢ Q
*  Etc 000000000000
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Payload library
* Payloads

* Payload Concentrations

Carrier library

* Lipid combination

* Lipid ratio

* Lipid Concentration

Email: USSales@precigenome.com

Tel: +1-408-708-4602

Mixing condition
* Totdl flow rate
*  Flow rate ratio

* NP ratio

Address: 2176 Ringwood Ave., San Jose, CA, USA
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Formulation Screening & Discovery
MBI cnome with High-throughput
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Model NanoGenerator™ Flex-S Plus Multi-sample Screening by NanoGenerator® Flex-S
Mixing Cartridge CHP-MIX-4 Plus:
Throughput 0.1 to 0.5 ml per sample.
Sample per run (1-12) x 4 per run Example screening factors with the Flex-S Plus include
Up to 96 samples per hour . .
payloads, carrier formulation, total flow rate, flow rate
Library Preparation Optional ratio, N:P ratio, Lipid concentration, and payload con-
Total Flow Rate 3 ml/min, 4 ml/min centration. Precise control of parameters ensures con-
Flow Rate Ratio (W:0) 3:1 sistent CQAs, guaranteeing speed, cost-effectiveness,
Size Range 40 to 200 nm and reliability at every stage of the experiment.
PDI 0.05t00.2
Encapsulation Efficiency 85-95%
Screening factors Lipids, Payloads, N:P ratio, etc.
Flex-S Plus consistency Lipid formulation screening
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Formulation Screening & Discovery
MBI cnome with High-throughput

Application — 32 sample Screening by NanoGenerator® Flex-S Plus:

The following shows an application study of 32 sample screening by NanoGenerator® Flex-S Plus with total flow
rate of 3ml/min and flow rate ratio of 3:1. Each cell in the heatmap indicates a unique LNP sample with a specific
lipid formulation or a specific N:P ratio. The following heatmap offers an insight of the physical properties (size &
PDI) of 32 kinds of different LNPs

32 sample screening — Size (nm) 32 sample screening — PDI

54.9 45.4 45.5 55.5 0.216 0.13 0.126 -

54.4 47.6 45 46.2 0.175 0.107 0.092 0.08

54.7 46.5 47.4 62.3 0.185 0.09 0.104 0.113

54.4 48.2 51.9 57.3 0.16 0.1 0.137 0.107

42,6 | 47.8 44.8 51.2 0.306 0.121 0.101 0.403
m 50 46.9 482 0.063 0.129 0.128 0.124

62.8 485 w7 74 0.118 0.066 0.148 0.109

56.6 50.7 21 592 0.041 0.099 0.163 0.113

40 B0 0.02 0.50

System Benefits

High Throughput Automation

& Efficiency High Yield
® Multiple sample (1/4/32) per run. ® Automated workflow ® Small reagent volume (minimum
® Runtime <5 min for 4 samples, ® Real-time data monitoring & 100 pl) for each sample.
48/96 samples per hour. recording ® Save up to 80% of RNA/lipid cost
® Electronic batch records
Email: USSales@precigenome.com Address: 2176 Ringwood Ave., San Jose, CA, USA
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Cost-effective, Scalable, and Reproducible

PreciGenome

Formulation Screening

PreciGenome NanoGenerator® platform's precise control of parameters ensures consistent critical qual-
ity attributes, such as particle size, throughout the entire development and manufacturing process. This
guarantees speed, cost-effectiveness, and reliability at every stage.

Reagents Cost Comparison

NanoGenerator

Flex-S/Flex-S Plus

Tubing Connection Systems

Syringe Pump Systems

Dead volume per sample <20ul

Micro-channel in the mix-
ing Chip

Source of dead volume

100 uL — 0.5 mL per sam-
ple

Typical production volume

Minimum input volume Aqueous : 75ul

(Aqueous :Lipid = 3:1) Lipid: 25ul
Estimated mini- $50
mum mRNA cost
Scalable LNP Production
100
80
T
% 60
§ 40
<
0
200pL 2mL S5mL 20mL 50mL 200mL 200mL 1L
Flex-S Flex-M Flex-M Premium Max 48ml/min

3ml/min  3ml/min 13ml/min

W Z-Average (nm) e PDI

Email: USSales@precigenome.com
Tel: +1-408-708-4602

0.5 mL 0.5-1mL

Tubing, connector,
and mixing chip

Syringe, connector, and/
or mixing chip

1 -10mL 1 -10mL
Aqueous: 1 mL Aqueous: 1 mL
Lipid: 0.5 mL Lipid: 0.5 mL
$660 $660
High Encapsulation Efficiency
1
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038 90%
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20%
10%

SM102 MC3 DOTAP

Choice of cationic or ionizable lipid
X/LipidFlex = 40/60

Address: 2176 Ringwood Ave., San Jose, CA, USA
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Path from Discovery to Commercialization PreciGenome

( )
NanoGenerator® offers controllable and repro- Scalable LNP Production
ducible mixing conditions, ensuring the accurate 100 .
synthesis of LNPs through its scalable architec-
ture found in the entire NanoGenerator® product 80 08
line. Options are available for all production o 06

stages, allowing seamless transfer of crucial pro- = . =
cess parameters and guaranteeing consistent crit- 04
ical quality attributes (CQAs). LNPs produced 02
from NanoGenerator® may be used for a wide . ‘

range of applications, such as vaccine develop- 2000 | 2mi | Smi  2omL  SomL  200mL | 200m. 1L 0
ment, gene therapy, cell therapy, etc.
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Flex-S Flex-M Flex-M Premium Max 48ml/min
3ml/min  3ml/min 13ml/min
m Z-Average (nm) e PDI
& J
Discovery & Screenin .
Pre-Clinical .
Clinical

Commercial

Flex-S
0.1 - 2mL per run 1 - 12mL per run
1 - 4 samples per run
Flex-M Premium
1 -200 mL per run MAX ¢cGMP
50mL - IL per run

MAX cGMP (40L/h)
>20L per run

MAX (RUO) Custom design and

Flex-S Plus >
0.1 - 0.5mL per sample 50mL - 1L per run OEM solutions
48 samples per run
96 samples per hour >200 L throughput
Target Validation Formulation Development Clinical Development \
ificati & Optimization Approved Medicine )




PreciGenome is located in the heart of Silicon Valley, San Jose, California, USA. We have been focusing

PreciGenome

on developing nanoparticle synthesis systems and solutions for our customers. Our technology enables na-

noparticle synthesis with high quality and reliable performance for lipid nanoparticles, liposomes, PLGA,

etc.
HEADQUARTER TAIWAN DISTRIBUTOR
PreciGenome LLC Ding Fong Scientific Co., Ltd
Tel: 1-408-708-4602 Tel: 886-4-23595717
Email: USSales@precigenome.com Email: ding-fong@ding-fong.com.tw
Address: 2176 Ringwood Ave. San Jose, Califor-
nia, USA
CHINA DISTRIBUTOR KOREA DISTRIBUTOR
Suzhou Rainsure Biotech Co. Ltd InSung Chroma-Tech Co., Ltd.
Tel: 86-512-67503398 Tel: 82-226441991
Email: info@rainsurebio.com Email: KRSales@precigenome.com
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Some of Our NanoGenerator Customers
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