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RREENBENMEXREZETRA © 1 mg/mL lysozyme(FAHES) in pH 4 sodium acetate (E&E&$A) buffer

Size Distribution by Intensity
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Optical Filter

Na filter -

No filter
Fluarescence filter

Bl % Horizontal polarizer

-~ \\ Vertical polarizer
\ NIBS closed

FILAERR M E A ERIEFIR R

aser - to sample

wIycENR MEZERSB: Q-dot705 40 nM

25+
6..
i 2 201
g5 g
& 4- & 157
ER £ 10-
c <
224 3
z £ 5
1..
0- 0- ~1
01 1 10 100 1e+03  le+04 01 1 10 100 1e+03  le+04

Size (d.nm) Size (d.nm)

Q-dot705 KIED#, KEAZIENA (B) MERTIEXA (H)
REARFEHAE, NFZMEHEEINMRE;

LERARCENAE, 74920 nm RRBRE, BREHRFHNENNE,
EIBEMAXR: £ ZETASIZER ADVANCE MERHHBF SR

fRiEFIEHRR WERH: HRBRNEESE

01 1 10 100 le+03 les04
Size (d.nm)

BRAFUESHRTHHRTOH TRk (BR) . EERK (BE) MKkTRE (de)

KR EERIRA BT LU TERAESHEST (DDLS) ME, IRFIKFAE RRRAAR TN FRIFIEo

IKFRIRNERRE, BNERBRELS FRAENENRE, XRA/NRTIERHTHFRPBIR
TR £ BT BUS A,

“BISENAXY: ERZAEMSIEET (MADLS) MBEARKRFRIRYT

WEFPHME: - BRENEREE - FEIUSCTE - KUUERE - EERBUESTESD



ﬁi* ’ZQE/JHIJE' *{X[R Zetasizer Ultra-Red

1RHE MADLS SRIGRIKLE D AN ERST B E T B HBALRE (particles/mL) o

EMADLSIHAEYIER, ZTEER, LOHREIR TN, EATFTEMMELR, REEENIRE,; RHEHZ 5NN
FRERE, MERREEHTRIRE,

EANEFREE: REEMH, PINEREFNRSYIN; REBEEMH, "8, SEARKTRINNKE

60 nm REZIHEILRIKNERG FeRixMERG: 5 PTA/NTA 75 ER9ELER
CbundPich omtten © ®
i ?{,‘. = 15, g 10
; o %10 % 10
H g 6.42%1074 #/mL
$ ; ¥ * Io )
1 10 100 A 1000 ‘n“i 10 100 1000
Hydrodynamic diameter (nm) Hydrodynamic diameter (nm)

NBAIEETRE, ME
S BEREIRE,

‘- Total Particle Concentration (particles/ml) Uncertainty (10) (particles/ml)
Calculated 6.74x10" 1.02x 10"
813x 10" 068x 10"

Total conc: 7.78*%10/8 #/mL

‘Goncentration (partiies / mi) s

B E:
EEBLERBN, KT RFHR R SRS
 EREEREREN (CQA) BAMIERIE - AT S AR

MADLS 5 Hfthis R IREX B R R <+ F KRS ELAR

B EMFNORESHMRE (TEM. SAXS. UV-Vis, PTA/NTA. E&7%) MERBITHR, TRERTEFN
HEER, IESHEE MADLSIRERBIFRL R T MIBHLRE S Eth iR 2 81777 RIFRIAEXME; MADLS 12 1FE &8, @ik
RE=ZNAEHITRENRBIFRSRNORERE S, THREITERL.

Materials Nominal diameter Hydrodynamic diameter Reference partlcle concentration Particle concentration
(nm) by MADLS® (nm) (mL?) by MADLS (mL")

0.3x10" 16+ 03x10"

UV-Vis o
76.0 + 4.0 82.0 = 3.0 11+ 02x10" 1.8+ 02x10

460 + 2.0 63.0 * 1.7 47+ 09x10" SAXS 3.0+ 3.0x10 "

Si0> SAXS . Y
105.0 * 5.0 113.0 =+ 3.0 33+ 05x10 PTA/NTA 12+ 01 x10

59.0 + 3.0 62.4+ 1.2 40 + 08x10" 49+ 03x10"

14 14
790 + 4.0 82.0 + 17 11+ 02x10 s 12+ 01 x10

PSL TEM - g8 5
169.0 * 9.0 162.0 * 2.0 15+ 03x10 1.9+ 01 x10

2430 + 12.0 215.0 + 3.0 70 + 1.4%x10" 56+ 0.2x10"

YR FRRIERER 53 471X NanoSight Pro
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MWE, RIALERSE D IHRBTHRIALE
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MADLS 5 PTA /NTA 7 X 447
* BRENE—->MADLS
* RKRE TREBE>PTA/NTA
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- FFR BOIRER BIE T 0B RSN THRRTEE s
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THED T, 2K < SHBREE RN
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I N N N
Time (s)
e ERET PALS FiR ERZFERGBIKTRBE
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° BT RURE T LB AL ENZ RS
o FERRY YR IOEIS R
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Zeta Potential Voltage And Current

&R Neoarnahadada
AAAAAAAAAAF
- EEBRSENEF, BFaRERAETEMERVBR -
#IT8EN, SEEBRRL Z
- BRI SBENEE TR, BT, HNFHNEREZ E
FHkEE >
- BRIV R I N ot R in AY FR R SR AERF 1B E RV R IR “T Hydgdygdydt
CETHRTURA T BV EIERE, NEREMENMG o)
Tirne (s)

M Voltage (Example Constant Current Mode) M Current (Exemple Canstant Curre

. TMEREER S ZENERES
Y-8 RriEE (DBM) MP 7/

REmBS BRI E, HEEf)Bokn FRAEYN
20-100pl) HEANFFEEAEFMET, MEAEFMEFTEES
BE5HEFRERNESNR. FmSBRZEE—EERS, Sl
THmSERE “VIERE" o N BEI BN BRI EITT
AT NEXFHFEETE, BT FRAERSBIREM, Rt
R mETTEE, FHRAEEMRD BARRFEE,

I RS
D7 I EY RS
~750ul ~20-100pl

WEBSE >5mS/cmBYE R (EERERE)

FFELS BN BAEDBM T EE
¥, AR LR R NS
1gG In PBS - Size Followed by Zeta {BFIDBMEY, (EFIRHIRESK LI RN R
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Zetasizer Advance RFIBIZS Xplorerfif, LBEFARAHFOLHIIERZIZIT, APNEERAFRER, EENELH
REET, ARPETEASTUAIREREREREIENER,

HmiES MR B17

OC00O  rowne s

Name - LN Test
Test Measurement o 94 = .
Parameters Temperature (<C) 7, 08 [0[0[0]

© Add parameter 250

cel Material Dispersant Return to default temperature

DT51070 | polystyrene.. -~ water - Yor Test
Manual
prjc D
Equilbration time (5 o=@
sTD +) 120

g Method builder @)
Vi Data processing [

Size a |
: = B R
ok B [lemwowen ]
size o- V) @)

Size display limit mode 500 20
4 R Duplicate ‘

Post analysis settings YO,

Count Rate (keps)
(

Auto size average

T S 100 S

Advanced settings [ YO 0 05 1 15 2 01 1 10 100 1e403 Te+04
Time (s) Size (d.nm)

[15:58:17.4] Star
[15:58:19.8] Star

[15:58:27.4] Found tc
(15:58:27.6] Batch 2
15:58:27.6] End of b
115:58:29.6] Starting

2/3) - Back scatter ollecting batch 1 data - run 1 of Count rate Zetasizer Ultra-Blue |
273 Backscater. > Collcing batch | data - 1 f 5. o — e
Averoger 000 keps a: v

I R BIEIER BRI

Data Quality Guidance ¥

BERIR

%
&
5

Lot 4707
No data quality issues detected.

Q REMBIER RS el e

Issues Identified

Q R A, (B LIRS S B TR Vil e s poputrs e st he sl

How can | use this data?

Blan: Z5H—oDHHMBNERE RN, Z-average  LURRE i poolations e e 2. veageand ol shnkd bt o005

less reliable descriptors of the sample, but can be used for comparison between
replicates.

Q BIRRERE, ERZMIEN, MiZEEHMEZIN v ponirs we oy e MAD —

resolution. For a more accurate measure of one population, remove the other
by filtration, centrifugation, or other means.

Quality Indicator T | Measure T |Sample N T || Z-Average (1

Q Size PEG40SHSLC | 513.9
ng'ﬁa@]mfﬁ Q Size PEG40SHSLC | 8184
Q Size PEG40SHSLC | 1734
° H%‘qu‘m Q Size PEG40SHSLC | 60.73

B EF, RIS E

* SOP Architect Z2#fi—5| SR (ERIZ
Bop#iEoEE, BREBIMANG EZFR

- Data Quality Guidance ¥iERERE—ERIESHARMEEE
ZS XplorerP IR 215 SINAERI LIS BEHIZAEM T RAIR, TREN RIGHIERELR

* Size Sure FhIHIE
BAXDHRNSRY, ReERIERE

NFREERORNAFMOTIFRERNAA KN, EBEAPRIEERINER,



21 CFR Part 11

grxmaiiE IR B IRt xisTa OmniTrustiiid&a

- A U REE B SN RS UGN M TIEREHRAREMRE SRR ENHE
- QBB M EIHE G A B RABAITREMINE TSR EE

OMNIACCESS OMNITRAIL

OmniAccess OmniTrail

* RSACE s HITEREZ
s AEMNREIE - HItiEREIR
cBIUBFEREHE

TANHRME1Q/0Q (RERIETTHIIA) , PM&PV (FABAIELEIA K MERERIE) M MEMBIBRER
SIRXAR AR ERARENRST R AL, NEFE, BEINEKAI .

EofF

S mith AT %R
RABRHSTE S QRN REAIE @t

1

(=S |

| 1

12 mm AR 12 mmBH e mEERpae | ansmns | ST OATE | s mee
BRZEHSH WIS (TO u“l_“)’ (BARINE12 pl) EMEHDH e ﬂﬁ; Zeta ER{ITH St

Hs DTS0012 PCS1115 ZEN0040 ZEN2112 DTS1070 ZEN1002 ZEN1010
W& B iR VRS hifE. DFE EES HifE. DFE ZetaBBfil. HIfE ZetaBBfil. HIfE ZetaRBfi. FIfE
BE 0-70°C 0-120°C 0-70°C 0-120°C 0-70°C 0-70°C 0-70°C

JRAFHY Zeta BRAIAREE

WS ZTS1240;

BT EREIEREEERRERES, FREDEROEMICRMNERIEE, FAINE
FEMEMME (FDA. EMA. EHRAZ) M—&9, HBER2HER,

RS TIMEARRR R ELL

12



AMFHNEEAEF @it
RS FRELSum, REREEREE

o (RETFMmEEST (Lab/Ultra) s MRER/3uL, BEIRLUEFHIAN
e FA 1 mmx1lmm EASEE o EMEAEN—KMER, BRERXTHR
o HIZEE (Imm) , BEREE/N o EMBEIRBEREEER, BRENEME

MPT-3BGhEEN
B INE RN ERN A T ZetaB (. RIERHBNE, LUBERRENpHE T MELIES K

8 K %
pHIt R~ 170 X260 X 390mm (W x H x D) & #EpHit
¢ | 5.3kg
- o 100~240V,50~60Hz
TEWE 30VA
FRAERNE RAETE #dm 20mL “EER10-15mL, EREEEKR25mL
Rk ZS Xplorer (FIDLSEAFER)
HAEEE pH: 1~13
Wi eee EE FAER FRUR A R SRt ZetaBB{UEMERMMDTS1070
%3 INBE. BRE Zeta BAIFESRMZEN 1010

Zetasizer Sample Assistant EHEEHFEIF
RAEERLVERERFIFRINNE, RERAFBEE,

hEHEEA (Co-bot)
RIEEEFIRER, BRRANE
b e

A EH S BN S

HIEACEs A
BEETANTAZR

EIE FIREEHRFFE A E (LA
gHAAYZetasizer Advance&%!
PRARIFE ALY

TR EIRY T & R
SR MF AR

i, =M RREZKE



53

e SIE APD EEEAE_IRE (£633nm4ik, QE>50%) (Lab, Pro, Ultra)
633 nm He-Ne SABLER, SRANNETE:E, REMRET, KFMEKPRE
Bt Blue: R AWHINEA mW, (FEEIXTEAIRIEMSHEENE, THIEBLOIMAFR)
Red : R AMIHIIEIO mW (I F5EEEIFR, RRDXIERES
BhiEERtaTE FlR=|MWERE
RERSEE 0°C-120°C (M
mE AL — X miEot, EN 60825-1:2014 #1 CDRH, LVD, EMC, RoHS
R~ 322 mm x 565 mm x 245 mm (W x D x H)
5= 19 kg
HEE R AC 100-240 V, 50-60 Hz, 4.0 A
In#E A 100 W, 145 W
TEIFEE +10 °C ~ +35 °C, 35%~80%#HX EE (T4 %)
HENED USB2.0L E
NS SRS SIS (AFE AN E BST-NIBS)
MEFA LB IEET (90°) FHEARE #RET-NIBS) SHAS BT (90° . 13°)
SEHES (173°.13)  SREMEHES (MADLS)

MERE W 90°, 13° 173°, 13° 173°, 13°, 90°
RIESEE (HR) 0.3nm-15um @ 0.3nm-10 um 0.3nm-15um @
=/AVEERETR: 3L 12 uL 3uL
RNEMREC AR 1.0 mg/mL #AR: 0.2 mg/mL AR 0.2 mg/mL

£14%: 0.3 mg/mL £I4%: 0.1 mg/mL £I4%: 0.1 mg/mL

MADLS: 0.1 mg/mL

BRI RIRE W 40% w/v
MERAR BERIUNE, BOAOMHEEET (M3-PALS), 1E7ER
EENENNETE (BR) 3.8nm-100 um
Zeta BBALEE B R
THETE TB R
BNV RIER 20 uL®
RAFMRBSE 260 mS/cm
BEXIEE + 10%
& R . R &
TR éII?T; J-,;TDTSWMie Eip
FHLRESEE REHA 1x108-1x10 2§ /mL

MiE: LAKEAERDEG; 2. CATMFENEEMEH LMY BRE DA LUK E X FL0 pm; BURTFH R REIE;
3.EA15kDaZEAME; 4.BURTHM; 5. R MEEX 6. EAERARNE, T RTERFEEETRATNSALEE; 8.BE
fBE: 25°C 4 0.1°C, 0°C T/ 0.2°C, 90°C 7 0.5°C

14
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MERG: A DLS/MADLS MIE I f B REE (CMT)

ENASFEEEY (DLS/MADLS) fEARRFIETAR ZNATFEIMMAF, BTFHERRNIEFKRE (CMC) ,
ImSUERE (CMT) DURBRBIA/NIRE M. AKRERADLSNES EMR T HPEOMPPOAMBI = BRERHER

YIF-68H9CMT,

60
ERENFE, CMTEDS THE, XHEIA
% HNRBAFERBRE T KESERRESH
& T 5 REYHD FERSBE FHKMEEIMN.
2 o0 IBEIES2CER < %
< (ST 3RER EFHRIBRRFHATA: CMT) g
5 T o °
E 4000 1 o
g g 52
8 3000 1 =
o 4
g 2000 %
g 1000 4 °
0 T T T T T 48 T T
40 45 50 55 60 65 70 0 5 15 20 25
Temperature (°C) Concentration (mg/mL)
&8 F-68 (10.0 mg/mL) BYBET S8 5 RERIX R T &h F-68 B9 CMT SRE i
mEE%
[EST Pluronics F-68(poloxamer 188. Sigma)
RE 10.0 mg/mL
RESEE 40-70°C #EEH 1°C
M B E A
RE RN
e Pluronics F-68(poloxamer 188. Sigma)
RE 1.25-20.0 mg/mL
RESEE 40-70°C HEEH 1°C
e % R (MADLS)
Ny 45-52°C HRERAFFEEE CMT (52 °C) BY, MREINRIZMERIIE, HIESE T R
? E5REEX, HEBERENAS, ERLLAIEM, MADLS eBEillesn

PR, #EEHIEETEHNE 100 nm U FEIIE.

Tewot

=S

55°C

20 (aam)

F-68 (10.0 mg/mL) ERERE T

eteesty Poreent)

H MADLS NIE45R

57°C

15



WERB: £ DLS/ELS ¥k LNP
ATERSFmGT. RUFIETZURKBESYEERS (DDS) NREMMBERISYE, FSEEXAIEMNEMN

LA KB4

Intensity (%)

o TRAMEAHMERNKIN (REHE. BBRE. LNPE) BIEE
(D7) MEREBEASFFEFER, ANEIRADLS/ELSTEXIERH AR LKL #

ZAGKFHIA DLS/MADLS NELER

£, BlnkIE. Ba%
TNEMITE,

Intensity (%)

Size Diameter (nm)

1000 ©

0 1000
Size Diameter (nm)

LNP# @AIDLSHIMADLSKIE 2 % &l

10000

MRNA-LNPEIDLS/ELSTNELR (HENE)

Sample: (Repeat Z-Average Peak 1 mean Peak 2 Mean Peak 1 Mean Peak 2 Mean
Measurements (Cumulants (NNLS analysis,  (NNLS Analysis, (MADLS (MADLS
per Aliquot) Analysis, nm) nm) nm) Analysis, nm) Analysis, nm)
LNP 1 (5) 87.1+5.5(6.3%) 81.7 4 2.9 (3.5%) 19:(’)39%0}322 75.0 & 6.8 (9.1%) 246 £ 179 (73%)
104.3 £2.3 116.4 £8.7 o 1059 £ 6.3 o
LNP 2 (5) o) 75%) 5021 + 5 (0.01%) 5.9%) 420 + 88.0 (21%)
. 100.1 £ 3.6 105.5 + 4.0 N N
Liposomes (5) (3.6%) (3.8%) - 98.8 & 3.5 (3.5%) 452 4+ 6 (1.3%)
Modified
Vaccinia Ankara 250 £ 3.0 (1.2%) 323 4 15.0 (4.6%) 4877 + 42 (0.9%) 178 £ 11 (6.2%) 428 £ 11 (2.6%)
(MVA) (5)
rAAVS full 1 (5) 25.4 4 0.1 (0.3%) 26.7 + 0.2 (0.9%) - 25.4 4 0.1 (0.3%) -
rAAV5 empty 29.5+0.2 30.7 £ 0.4
16) (0.5%) 33.2 £ 0.4 (1.3%) - (1.3%) -
.
(a) MRNA-LNP 1 (¢) liposome |: mu] i
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Zeta Potential (mV)

z-Average Diameters (nm)

Measurement
mRNA-LNP1 mRNA-LNP2 mRNA-LNP1 mRNA-LNP2
1 —20.0 —5.35 68.9 99.9
2 —18.0 —6.30 69.7 102.6
3 —20.5 —8.23 70.0 102.8
4 - - 69.9 102.3
5 - - 70.2 103.1
Mean -195 —6.63 69.7 102.1
Standard 1.32 147 0.50 1.29
Deviation

16

—&— mRNA-LNP1
—=— mRNA-LNP2

Zeta Potential (mV)
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