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 This study aims to enhance knowledge of model Poly(A) critical quality

attribute impact on LNP formulation attributes, ultimately seeking to produce Fig.1 - An overview of analytical techniques and methodologies employed to evaluate CQAs of Poly(A) drug

better standardised controls for LNP bench to bedside translation. substances from three commercial vendors and assess their impact within an encapsulated SM102-LNP drug product
formulation.

Results

Poly(A) - Drug Substance

)
g
o

A 1xPBSpH?7.4 r 2 OmA V) B CitratepH 6 FLomAUY) - f i
+0.0 mA (UV +0.0 mA (UV L A 700+ 40 B 354
3t m:%zé;zss;ﬂ; - aamemm, [0 s ol ||| o
===4+00m | -===4+00m N - 260 . . . . . .
Cross-fiow e [1° Cross-flow P 800 Brand C- Wy | 35 0 ] Brand C Table.1 - EAF4 enhanced Direct Injection estimated chain lengths of Poly(A)
i 14 ¢ - 14 € o _Puri ' > ] . .
8o 1:% 8 ol 1:§ S 500 . Banas.puiy | E25- brands diluted in 1x PBS pH 7.4, n=3.
-7 S T2 g -7 Q2 = e Brand C-Purity | . 3 E
L6 Q k103 L6 Q 1oz  S400 S 20 1 - - . .
- Lo, e B g8 8 Est. Chain Est. Chain Est. Chain Est. Chain
- 5778 - 5[77 8 T 300 > ®15-
S 0T - - Brand Length Length D10 | Length D50 | Length D90
L r = 200 i
: L 0.4 - | 0.4 5 =
-2 2 o B
. . N 32 1 - (MWY/0.343) | (D10/0.343) | (D50/0.343) | (D90/0.343)
,,,,,,,,,,,,,,,,,,,,,,,, - 0 -o,o R s LM NN SEEMEESEENEEMESSSSESSS AU -----—— - 0 -o_o ] - - J - — N S Bran A 876 620 889 1073
0 4 8 12 16 20 24 28 32 36 40 44 48 0 4 8 12 16 20 24 28 32 36 40 44 48 0 . T ' . . T : lﬂ.&" - . ' 3.0 0 UL
8 10 12 14 16 18 20 22
Time (min) Time (min} 0 5 o 1? " 20 25 % e (i Brand B 921 605 1000 1219
° | |
C*11xPBSpH7.4 —omw [? 1 D™ |Citrate pH 6 ciomaoy 1220 - Brand C 1482 871 1540 1891
s ] P IRy AL S SE I P A e [18 Fig.3 — SEC-UV analysis of Branded Poly(A) drug substances A) 260 nm
’ 10 [ £ 125 ' 10 [ .
Crseton Lo ['° € el e absorbance and purity (260/280 FWHM), B) focussed UV detector
s 5[ '*EQ s 5["“€ separation profiles, n=2 + SD,).
'_7 §_12:|E“g) -_7 §_—1.2:|é
s 2los %0 -5 £ 108, 9 o B -0 Y o Y SR DI0! 0
: a2 85 AT - - -
iy I e Oé [, [ °© 8 ,1 8 -0.8 8 - - 0.8
S [, - 0.4 g \“ [ 5 -0.4 . | 7 ;07 7_- 0.7
. Loz 3 [ foz ! - ! |
|||||||| '\T:" |~h'h~|"' |- -0 -'0-0 —T S T T'T’I I |"¥|"|-~-ﬁ-|"h-"i T -0 -0.0 ‘f_g 6 E 6 - 0.6 gf__E 6 - - 0.6 g
0 4 8 12 16 20 24 28 32 36 40 44 48 0 4 8 12 16 20 24 28 32 36 40 44 48 5 % DSO E % . D50 E
. Time (min) g . Time (min) @ 5 E e 0.5 EE 5 B 05 g
E"11xPBSpH7.4 —:iomw 7 1™ F “Citrate pH 6 riomaoyf R 5 4- 5 - 0438 4- . 043
—_ 1 ----+00m - 1.8 E -=-=-=-+0.0m — 1.8 J 4 3 1 I
+ 1.0 mA (260/280)|[ I + m s .
oo™ [ E Triommomal, [ g \N ] ,. 03 3
Cross-flow -9 - Cross-flow 9 | : 1 / - 1
[ -14 - 14 2 - ! 2 - 0.2 24 H - 0.2
8 gt E -8 o | E . ] g . . . .
-7 § (2 7 § -1.2 4 14 N [\V\} 14 D10_ 0.1 VT IS - W SNSRI S D10_ 0.1
6 QL1033 6 §-—1.0§ ' 1 -
-_ g =c|) [ : =O 0 ' ! ! I' | L L B B | 0 ! ' ! ! | L L R o 00 0 ! ' ! ! | L L L L L L L L L L L LR o OO
j é.o'gg (% £ 08 g 2E+5 4E+5  BE+5 BE+5 1E+6 2E+5 UES5  OE+5 BE5 1E46 2E+5 UE+5  GE+5 BE45 1E+6
- o ~ -4 @[ O
"""" [ 5 060 ., 066 Molar Mass (g/mol) Molar Mass (g/mol) Molar Mass (g/mol)
I - 0.4 ', s o ° . . . . .
S 2 [ Fig.4 — Direct Injection (12.5 ug) Poly(A) molar mass evaluation of A) Brand A B) Brand B, C) Brand C in 1x PBS pH 7.4. Molar
] | . - 1 - O " I - 0.2 . . . . o .
R A - | mass distributions integrated at FWHM MALS-90° detector signal. n=3
0 4 8 12 16 20 24 28 32 36 40 44 48 0 4 8 12 16 20 24 28 32 35 40 44 48 e
Time (min) Ti i ° ° ° ° ° eg ® °
me (min)  EAF4 separation highlights a 3-fold UV detection enhancement when applying a positive current external field.

Fig-2 - EAF4-UV traces using 0.0 mA and +1.0 mA currents to separate Brand A, qrthogonal aSEC-UV profiles confirm vendor-specific chain lengths (A<B<C), and polydispersity (A>B>C).
Poly(A) in A) PBS, B) Citrate pH 6. Brand B C) PBS, and D) Citrate pH 6. Brand C . . . . . . . . oy
in E) PBS, F) Citrate pH 6. 5 ug Poly(A). UV brofiles n=3, purity ratio (260/280) n=2. * MALS detector direct injection circumvents low separation detector signals for batch-based size profiling.

Poly(A)-LNP - Drug Product

A ™ —ser| "B ] s _-40 C™ — e[ Table.2 - Branded Poly(A)-LNP drug CQAs, z-average/PD| Correlation Strength
. "R 0. w A LS| (DLS), zeta potential (ELS), and RiboGreen™ Assa AF4 SF 90 1.000
A . u Y 4 AF4 SF 50 -
£ £ -_25@ o encapsulation efficiency (WEE) (n=3 + SD). AF4 SFE 10 -
£ 5% TR £ 7 AF;l\ |:R4HRS an 7
; v 89 o8 -avg. .
o NRl S ’); PDI ZP (mV) | % EE AF4 RH 80 | 06000
: 2 2 nm .
= = o= E AF4 RG Span
20 1 20 , 20
] ‘ -9 “ 5 A 65.7 i 7.1 0.12 i 0005 _3o1 i 1.9 99.4 i 0.8 ﬁllzﬁ gG 88 = 0.713 0.385 0.526
0_0 10 20 30 40 50 60 70 80 ’ 0 10 20 30 40 50 60 70 80O 0 10 20 3 40 50 60 70 80 B 65.9 i 6.9 0.12 i OoOS _308 i 2.9 99.1 i 1.0 AFIZ\FR4 RI\? ;O = 0. 85-0.296-0.39 [ 02000
Time (min) Time (min) Time (min) ode - B 167 0.146. 0.5
10, 10, C 68.5+6.6 {013+007| -34+23 | 989+1.3 AF4 Rec. -
D ___________ G@E AF4 Et — .257 0.272 0.657
1+ B : R NTA Soas =
4 CLNP 3 ' 5 e
e 3.50E+11 - E NTA 90 -_ 276 0.052 -0.093-0.748-0.49 B '02000
50.6- 50'6_ ‘g J §Q.UOE+10- N$ﬁ 8?8 — 0.525 .006 -0.447 -0.813-0.69!
(—:‘: L o e e = = o e e - - BGS_O (—; E 3 00E+11 ‘F; - :‘fi:‘ii‘io.oss-o.4ss-o.e75-o.sz1-o.325
g g = L= NTA MOde —_ 078-0.6270.713-0.722-0.495
© 947 0 04 g 1 5 1.80E+10 7 NTA Mean — 0.6 0.192-0.198-0.669 -0.48 -0.02
;250E+11— @ 0/ MB - ; ______ O
o ] E (o) 0.361 0.2870.326-0.4?10.323-0.2380.059-0.606-0.391 0.111 - _06000
0.2 4 % 10 0.2 g 2 00E+11 § 1.00E+10 ELO/SO EE -_— 8 -0.93 0.513 0.416 oi’:01318-0.323-0.747-0.927 -0.92 -0.6460.468 0.906 0.922 0.894/-0.342
e e e ol A e e e e e e e Em == = G_ c — 7-0.969 0.616 0.522 0072 0.47 -0.105-0.617-0.876-0.837-0.524 0.514 [} R[5 RO LA -0.2394
8 1 % N | DLS PDI — -0.753-0.624 0.023‘-07.5557 -0.56 -0.476-0.481-0.294 0.15 0.365 0.763 -0.48 -0.303‘\-0.466-0.246 0.284 0.637 0.56’3" 0.585 0. ‘1 148 -0.702-0.699 -0.63 ‘0.6
0.02| : 22 2.3 : 2.4 : 2.5 : 2.6 . 2.7 . 2.8 0.0 ;6 N o - - - - - o g 1.50E+11 4 % 5.00E+09 DLS S'Ze - 0.901|-0.924-0.866-0.192-0.5220.744-0.656 -0.699-0.484 0.103 0.308 [!1:/14.0.556 -0.333 -0.55 -0.2450.351 10.764 125 28 -0.878-0.885 -0.84 ﬂ
Radlus Of Gyrat|0n (nm) Hydl‘OdynamIC RadIUS (nm) Shape FaCtOr (RG/RH) O b L - DLS Z—AV. [15:1:720.88 1-0.926 -0.901-0.177 -0.528-0.746-0.671-0.712-0.488 0.114 0.265 |1}\:1:1-0.497 -0.324-0.547-0.234 0.38 79 0.746 83 -0.89 -0.896-0.848/0.493 -1 OOO
_ 40 - T 1.00E+11 0.00E+00 - T T T T T T 17711 T T T 11 | I . .
G *1Emreto0 H I RH10 | 0.90 y === % 0 25 50 75 100 125 150 175 200 225 250 275 300 V=0 LMC VOO0 CO* ; DVOOOCOOOCOOO C
| | ERis0 £ “ Size (nm) NOS SO0 G EH FOr0®O Gr0d TS ©
10 IR RG90 I RH90 = 5.00E+10 | | NE N o=220000 2Rty Oy ETTT S &
T Ew- u 14 NNANRZ= << PO Errr Prrr Lons?
£75 v | T EO% 0.00E+00 1L -_— el <E<':I_|_|_I<EI<E mg¢¢¢@¢¢¢§¢vv(“5
s 1 ™ 5 3 0 200 400 600 800 1000 - EEZ2Z2Z20°0 <Cpupu o
520 & < Size (nm) ZZ ¥ <L Ty
6 ] g 20 4 g 0.80 1IZe (nNm < < < <
% 15 G s . . . . .
2 | 5 3 2.6 - acking Analysi article siz . : .
3 10- 8 2 F{g 6 , Nanop grt/c/e Tracking ysis p cle size Fig.7 - Pearson Correlation heatmap of Poly(A)-LNP drug product correlation strength
| E ? 0751 distribution profiles of Branded Poly(A)-LNP s using raw . L . :
V 4
_ combining all measurable LNP CQAs for deeper insights parameter relationship.
5 4 4
_ data exports, (n=3, + SD).
0 RG10 |RGso RG90 | RG10 |Rr_;50 RG90 | RG10 |R(;50 RG90 0 RH10 [RH50 RH90 | RH10 [RH50| RH90 | RH10 [RH50 RH90 070 5e10 [sFso] sFao | sF10 [sFso] sFeo | sF10 [sFso] sFoeo o o0 . OO ° °
* No significant differences were noted between vendor-specific LNP drug products across low-high resolution
Fig.5 - FI-AF4-MD of Poly(A) LNP formulations. MALS-90° elution profiles for orthogonal techniques. AF4 highlights enhanced analytical insights into vendor specific LNP formulations.

A) A-LNPs, B) B-LNPs, and C) C-LNPs. (n=3 £ 5D). Cumulative distributions for —,  correlated CQAs demonstrate formulation parameter relationships which can be built into LNP design for enhanced
D) radius of gyration (Rg), E) hydrodynamic radius (Rh), and F) shape factor (SF) . . . . . . . e
(n=3), with respective distributions for G) Rg, H) Rh, and I) SF (n=3 # SD). formulation optimisation within early therapeutic discovery and development.
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