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INTRODUCTION METHODS AND MATERIALS

The overall aim of this project is the development of an 1. Preparation of naked mRNA solution with a N o @

iInhalable dry powder platform for mRNA vaccines. concentration of 0.002 pg/pl. ,\f/\\/\/\/\

283 rileZtrg; VltrZ:c;nfeaCr?ogs ﬁcr:];fiz)r:h%f bon?l%/Nt,vaue?chcir:gz 2. Preparation of mRNA-lipoplex dispersion: Luiii:‘zfr]gse \/  DoTAP:DOPE-
piratory ’ PP a. Formation of DOTAP:DOPE  (DD) mRNA Liposomes

directly into the lungs might lead to more effective

orotection, Iposomes via lipid fiim method and

(RiboPro) (Avanti Polar Lipids)
Liquid vaccines face the risk of chemical degradation ’1om.o_gen|sat|c_)n with a§on|cator _
b. Addition of Firefly Luciferase mRNA In a

and physical instability!, a solid formulation might secure _ _ .
weight ratio of 5:1 (DD:mRNA)

stability without challenging storage conditions. ,\4’\:’;,\/* .
DOTAP:DOPE Is a safe transfection agent for human 3. Addition of mannitol as matrix material to a ,\,’\\,’\V\ .

administration? and was used as lipoplex builder. The concentration of 20 ug/ul. Firefly Luciferase
lipoplex - composition  and tr?nsfection efficacy was 4. Pumping and spraying of naked mRNA and RboPe) Lipoplexes
determined in a previous study®. | e of lipoplexes, respectively, using 3 tubing |
In the first spray drylng experiments decreased transfection capabillities of the materials. Samples were collected with a +( xﬁgml
processed mRNA-lipoplexes compared to control were observed. falcon tube positioned underneath the two- |
» We focused on each individual step of the process: pumping, spraying, drying fluid nozzle.
5. Addition of DOTAP:DOPE (DD) liposomes to |
processed naked mRNA solution in a weight /
RESULTS ratio of 5:1 (DD:mRNA).

6. Transfection of mRNA-lipoplexes into Spraying
CALU-3 cells, measuring of luciferase
expression using a luminescence
assay. For normalisation to protein
content per well, a Bradford-Assay

was performed. @ @
©)

+ DOTAP:DOPE-
;L Liposomes
;L (Avanti Polar Lipids) pumped or

pumped and <——

The transfection efficiency of naked
MRNA to which DOTAP:DOPE was
added after pumping was still above
/5% of the transfection efficiency of
untreated lipoplexes (Figure 1). This
iIndicates that mRNA Integrity as such
was not affected by the pumping
process.

In contrast, the sprayed naked mRNA

. _ sprayed mRNA/
solution showed very low transfection mannitol solution
effictiency. The reason for this

observation could be that the naked

CALU-3 cells -
: : 4+—
MRNA did not survive the stress of the (ATCC) pumped or T
% e — pumpedand _ |
sprayed mRNA/
=

O ¥

relative untis

spraying process or the impact on the - sprayed +(Iégigi:gli2 .

surface of the sampling vessel. _ lipoplex/ i
p g . naked mRNA L|p0p|exes Promega) Lipoplexes mannltﬂ'l 1
However, the preformed lipoplexes dispersion |

could not be transfected to a sufficient

. . .. '\’ c

extent after either pumping or spraying. 'gure 1 - Era”SfeC?'O” efﬁ'.c'encytagte'_r y : m 3
The pumping process disrupted the pumping and spraying (silicone tu e): Bra %r—Assa_y ko
_ _ _ _ Luminescence in RLU/mg protein of (%'g“nfuggre“;fﬁg SC:J
functional integrity of the lipoplexes. sample  normalised to  untreated Transfection S
lipoplexes. A value of 1 relative unit l efficiency =

. . . ;

p053|b|e .reasor?_ r?]lgr_esentsf a?h equal ; transfectlog Brotein | uminescence | :
adsorption of lipoplexes [N AL Ay quantification Mini Spray Dryer B290 (Biichi) 5

samples and the untreated Ilipoplexes. o

to the silicone tube Error bars show SD, n = 3.

CONCLUSION

2. Pumping of naked mRNA and Lipoplexes using two alternative tubes

aked MRNA Three tubes were tested with =» Liquid handling and processing complex mRNA-formulations Is

1.5 Bl Lipoplexes naked mRNA and lipoplexes challenging.
1 (Figure 2): =) Adsorption of lipid formulation components to equipment, especially
. . s  Tygon® F-4040-A (TPE) o o X o obstacl b " ded
3 % . Tygon® 2375 NSF-51 (TPO) tubing material, can be a major obstacle and has to be avoided.
o 10 g + silicone tube =)» |n contrast, using the investigated tubing materials adsorption of
= ?? ] . % The transfection efficiency of MRNA itself was not a problem.
9 g ;2 % naked mMRNA was not reduced | | 5 | |
15 / g g by any tubing. In contrast, the =) |n this study, we identified Tygon® 2375 NSF-51 as a suitable tubing
2 05 / 7 / transfection  efficiency  of material for the handling of DOTAP:DOPE lipoplexes.
1BTH
g é é lipoplexes was decreased to
% % % 39% when given through the
g g g Tygon® F-4040-A tube and to FUTURE WORK
é é g 64% when the silicone tube
0.0 ‘4"?3 “?ed- ® 9375 NSF.51 » As a next step, we are going to analyse and optimise the entire
+@‘° %> % Oo‘” © ygon . ) spray drying process. In order to spray dry a formulation containing
& 6<< X R tube showed the highest and : : .. -
S Q & N the Tygon® F-4040-A tube the fully functional mRNA-lipoplexes, the addition of stabilising
@@Q qig\% N lowest transfection efficiency excipients such as leucine, PEG or trehalose, might be necessary.
& N > f th DOTAP:DOPE- .
&\Q’ /\@0 S Ii(;)roplexese. Once we have produced a stable formulation, the development of a
> The Tygon® formulation with suitable aerodynamic characteristics can begin.
Figure 2 - Transfection efficiency of naked mRNA and 2375 NSF-51

lipoplexes after flowing through the tubes:
Luminescence in RLU/mg protein of sample

normalised to untreated lipoplexes. A value of 1 ‘ the lowest
relative unit represents an equal transfection adsorption of

efficiency for the pumped or sprayed samples and the Tiofe
untreated lipoplexes. Error bars show SD, n = 4. IPIGS.

tube showed contact

REFERENCES

1. Hasija, M et al, Vaccine Dev. Ther. 2013, 3, 11.
2. Li, Yue et al, Int. J. Cardiol., 2013, 168, 4, 3659-3664
3. Schembera J, ScherlieR R: Presented at: 13" World Meeting PBP 2022, Rotterdam, NL

Drug Delivery to the Lungs, Edinburgh, Scotland 2022
7th — 9th December 2022



