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What are Lipid Nanoparticles?

Lipid nanoparticles (LNPs) are self-assembling structures of natural

or synthetic lipids in an aqueous environment.

Aqueous Phase Nanoparticles

Microfluidic Mixing
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https://www.nature.com/natrevmats

/" Conventional Methods
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¢ Established method
* Versatile method
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* Simple and fast
* Scaling-up possibility

1

e Controllable

* Established method
* Uniform and homogenous
formulation

N " Microfluidic Mixing

Aqueous phase:
DNA, mRNA, protein

X& 4

Nanomaterials, Volume 11, 2021, 344oj k

Organic Phase:
Lipids

* Low PDI

* Fast & Scalable
* Reproducibility
* Controllable

* Low cost
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Flex-S: 0.1 —2 ml
Flex-S Plus: High-
throughput discovery
& screening

FLEX-M

Flex-M:1—-12 ml

PRO

J L J L

* Pro:2-200 ml Clinical development Custom design and OEM solutions
GMP certified manufacturing GMP certified manufacturing
*  MAX:50ml-1L e >400 L throughput

MAX (40L/h): >20L
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DISCOVERY & SCREEN
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NanoGenerator® MAX — Intro

The NanoGenerator® Max is designed for clinical and

commercial production. Two versions are available:
* RUO: Preclinical applications
* cGMP: Clinical and commercial production

e Two flow kits are available with different supported

throughput:

e 4.8L/hflowkit: 50mL—-11L

* 40 L/h flow kit: >20 L
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NanoGenerator® MAX — Spec

cGMP compliance

Software (21 CFR Part 11
compliant)

Throughput

Total flow rate

Flow rate ratio

Inline dilution

Size range
PDI
Encapsulation efficiency
Payload

Dimension (L x W x H)

Weight

PreciGenome

NanoGenerator® MAX
RUO flow kit GMP flow kit 4.8 RUO flow kit GMP flow kit
4.8 L/h L/h 40 L/h 40 L/h
N/A Yes N/A Yes

Yes Optional Yes
50ml-1L >20L
1.2-4.8L/h Up to 40 L/h
1:1-9:1 1:1-5:1
1:1-5:1
40 -200 nm
0.05-0.2
Up to 99%
DNA, mRNA, siRNA, protein, small molecules, etc.
620 x 380 x 430 mm
50 Kg 65 Kg
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Consumable Kit:

(Sterilized, Nuclease free, pre-assembled)

Instrument:

*  Pneumatic system
* Valves

* Flow rate sensors
* Consumable kit

* Monitor (optional)

*  Pumps (optional)

PreciGenome (Confidential)

Sample bottle (agueous)
Sample bottle (solvent)
Sample bottle (dilution)
Waste bottle

Bioprocessing bag
(collection)

Tubing & connectors

Mixing chip



NanoGenerator® MAX — Software

Software (21 CFR Part 11) Features: o

* Experimental parameter setting -
* Experimental recipe save/load | ' - )
* Real-time pressure/flow rate chart

* Historic experimental parameter tracking i o

* Historic pressure/flow rate tracking ; *
» System self-diagnostic system —_—

* Real-time flow rate diagnostic system

« Warning system o — -
* Manual & automatic emergency stop system
e User management

e Audit trail

e Zero flow calibration

* Flow sensor maintenance & re-calibration (Service)
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NanoGenerator® MAX — Software

LNP™ System
Ham detaull recips Flawrate: mirin
Tark Size Water 250mi. Emance 240mi. H
80
Fiow rae rate

Aqueous3.0mi Solvent1.0 mi

Estimated Total Time 40 s.

- B-

Easy-to-use Ul to set parameters including:

* Total flow rate

* Flow rate ratio

* Production volume
* Inline dilution factor

e Waste volume
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Easy-to-use real-time flow rate /pressure chart including:

*  Flow rate
* Pressure

e Air flow rate

All parameters are tracked for aqueous, solvent, and inline

dilution lines
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Nanoparticle Size vs. Total Flow Rate
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* Nanoparticle size decreases as total flow rate

increases

* Size decrease experiences diminishing returns
when the flow rate reaches 48 ml/min

Aqueous
phase

Sodium acetate buffer
(100mM, pH5.2)

—8— Z-Average

Solvent
phase

LipidFlex, 15mM in
ethanol

PreciGenome

Nanoparticle Size uniformity (50 ml/fraction)

* Throughout the entire production run, there is

no significant difference in the nanoparticle size

and PDI
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Aqueous phase Phosphate-Buffered Saline
(1X, pH7.4)

Solvent phase LipidDemo, 15mM in ethanol
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NanoGenerator® — Scale Up

Z-Average (nm)
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NanoGenerator® — Scale Up

100 0.5 93%

80 0.4 92%
)
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4ml/min 4ml/min 60ml/min 4ml/min 4ml/min 60ml/min
FlexS FlexM Max FlexS FlexM Max
M size(nm) @ PDI W EE%
Aqueous phase Sodium acetate buffer
(100mM, pH5.2)
Payload RNA (~600 nt)
Solvent phase LipidFlex RNA-LNP kit
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Case Study: mMRNA LNPs for T cell TransfectiQn
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Figure 2. GFP(+) positive population of control (non-treat) and EGFP mRNA LNP treated primary T cells
at 16, 40 and 64 hours. Cells were stained (1:50) using Biolegend 7-AAD Viability Staining for 10
minutes. Gating: First select for individual cells (excluding doublets). Then select for the healthy cell
population. Then select for viable cells by excluding cells which are positive for 7-AAD. Gate for FitC-A
channel (GFP)

Figure 1. mRNA(eGFP)-LNP Synthesized by
NanoGenerator. Average diameter is 67.3 nm. PDl is
0.106. Encapsulation efficiency is 94.5% (Ribo Green
RNA Quantification Kit).
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Why PreciGenome?

, Scalable
High Perjfc?rmance Open Platform Throughput
& Efficiency
A e

. Tunable size (40-200 nm) . Upgradable system - Low volume for screening (Flex-S)
. Low PDI (0.05-0.2) . Transferable microfluidic chips « Medium volume production (Flex-M)
« High encapsulation efficiency « High volume production (Pro, MAX-GMP)

Simple Operation Cost Effective Custom Support

&, &

« Demo, Training and Support
« Extended Warranty

« Hot swap option

. Local US company

« Simple setup . Affordable configuration
« Compact size « Lower cost per run
« Intuitive Ul w/ touchscreen
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Appendix |

* Manual
» Standard Operation Procedure (SOP)
* Warranty (1 year)

* Documentation related to cGMP compliance (cGMP version)
v’ Installation qualification, operational qualification, performance qualification
Report of consumable items
Chemical compatibility report of consumable items
Report of endotoxin test
Report of RNase/DNase free test
Report of sterilization test
Report of ethylene oxide residue test
21 CFR Part 11 report
Electromagnetic compatibility report

Report of safety regulations

AN N N N N U N N NN

Other reports by requesting
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Appendix Il
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e Underwriters Laboratories (UL LLC)
PurePower Medical Suzhou_Purepower Medical Technology Co.lLtd IECIEN Safety Repﬂrt Solution!
Sterility Test Report
No.. QT/QG/Q01-01 No. @) sor30] 4 - Model: PG-SYN-G
ProductName | eMD  Concumable  Bag Type Smple Lot No. fa-ple Device Descripti ™ Max icle Synthesis System
Sample ID. g% aois ol Gl < Steriization Lot No. | a>) o536/ 0] | TestOate | o' o7, »¢ Applicant: f
Inoculation CIMembrana-fiter - T 2176 Ringy
Mothod WDirect in San Jose 9513
3 Same li
FTMLetNO. | brm - 700]2¢ | 1 ﬁ‘iﬁ Maritaclurer o hopid Test Raport issued under the responsibility of:
3
TSBLotNo. | rep_ i) ¥ | o u Solutions
Staphylococcus PurePower Medical Suzhou Purepower Medical Technology Co.Ltd Manufacturing Suzhou Precige ) ol o
Positive Strain . Facility(ies): Unit 202, Buildir
EO Residual Test Report TEST REPORT
Test Result . Suzhou, 212157 IEC 61010-1
No.. QT/QG/Q04-02 No.. &>en ]3] -0/ ) . for electrical soul . "
- GIP  Corsamable [ Report No.: E526160-D100: Safety req for eq) for measurement,
weaum | S | Sample Name Tune S - : g;!no_n (Re)lssue  2023-1206 o
! == Lot No. e Base Standard(s):  EN61010-1:20 Report Number ... E
> = 1 it ; Date of issue........ 2 .
Additional Standards:  N/A
:oi:;v: 3 ) (PHcARTM'AJ Total number of pages.. 1 UL SOIUtlons
Positive: 4 + | 4 Sample No. . .
Report Types: This report cong Name of Testing Laboratory U
Negative adll - Informal preparing the Report..... N
= | Test UL-CCIC C Limited
Ts8 ' meDe 24 Extractables Test Report This roport cavers the Safely evaiation Applicant's nam, P No. 2. Chenguan Koad. Suzhou Industial Park, Suzhou 215122, China
> =19 T: +B6-512-6808 6400 : K
20~25C above, Address ....... 2 ho: 4790895205-2.1-51
3 =11 Fe +BG6-512-6808 4099 Issue Date:2023-08-26
Negative - | - Test Reference : Test specification: f c I .
JL-QG/Q04 EO Residual Tes Report title : Standard....... [
S — o The Extractables Study Report of Nanoparticle S | Statement of Compliance
) 3> N“-:n dard tost method N Project No.: 4790895205-2.1
i g on-standal L Applicant: PreciGenome LLC
T . o Synthesis System Consumables Kit TRF tomplato usod . [ Address of Applicant. 2176 Ringwood Ave, San Jose, CA, 95131, USA
24h J Test Report Form No. I Product Description: NanoGenerator ™ Max Nanoparticle Synthesis System
Model No.: PG-SYN-G
aeh 9 Sample1 Test Repart Form Originator. v Test Standard: EN IEC 61326-1:2021
Master TRF....... 2 Jumber(s): 4790895205-2.1-1
i Reportnumber  EL-REP-23-019.01-E wﬂ’mmm 55 Systom 1 Gomd TostReportumbert)
Sample2 Project No NA and Components (IECEE System). AI
Sonckisiory fcom i wﬁ.mm"ﬂ:’:ﬂ:"mnw eCEET
Remark. 1he reader's interpretation of the ‘matenia
< Sample3 This report is not valid as a CB Test Rej
Notice:Put the *V* in the “['*; in the "Re¢ and appended to a CB Test Certificate it
TestedbyDate: i, Yawen o] General disclaimer: m::;',:m%as%‘:::.m ot e s o i o
Conclusion The test results presented in this report rek ok speciic slar and D(ndm: WE huCEmntlashwm below can be wsed, almman .
This report shall not be reproduced, excepl Directives.
authenticity of this Test Report and its cont
Remark e . Report
Customer PreciGenome LLC
Tested by/Date:  fu Yawe Address 2176 Ringwood Ave. San Jose, CA, 95131, USA
Disciaimar This Socumant is controlied and has been ri
Orly the wersian on the IECEE Wabsite is the curment doo
— ; - ; Leon Wu
esting laboratory  Centre Testing International Pinchuang (Shanghai) Co., Ltd. Leon Wu
eon
Testing laboratory UL-GCIC Company Limited.
3 i . Capyign f s verfcaton 5 uned by ULLCCIC Gompory . nd may ol b eproduced e han il and i he
address 1351 Wanfang Road, Minhang District, Shanghai e approva o tho Cororal Marager o ke e of
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