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Folgende in der wissenschaftlichen Literatur generell bekannte Problembereiche der Lipidnanotechnologie waren im Januar

2020 noch nicht gelost:

Cationic Lipids
Macrophsgs uptas |312-34)

Cytotomicity (ROS production) [33.34, 86-80]

IL-6 and TNF a production [32. 75, 153
ARernatrve complement actvabon (75, 129, 130]

Cholesterol
Cytolune and igG modulation [123, 125, 126]
Complement activation [126-130, 161)

Ehospholipids

Macrophags polarizaton [107-100, 111)
Hypersonsitivity reactions [161-170]

Cytoking prodction [143-146, 148, 149]

Decréassd macrophage phagocytoses [0, 101-103, 105, 108]

Iherapeutic Payload
Mononuciear phagocyte system (MPS) depleton [31, 193, 201]
Decreased macrophage phagocyloss [331, 104, 183, 201)

https://www.mdpi.com/2079-4991/10/2/190

|, Anignic Lipids

7 Thrombogenis poténtal [68-70)

| Th cytokine production [143]

| Classical complement activation [130,157)

Bolyethylene Glycol (PEG)
| AnB-PEG IgM [36, 138, 181-185)
= 7 “"ABC" of repeated doses [138, 192.204, 207)
Classical complement activation [138, 199)

Unsaturated Phospholipids
Complement activabion (27, 195]



1.
Das kationische Lipid ALC-0315 ist
toxisch
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Seclion 1: IDENTIFICATION OF THE SUBSTARCEMIXTURE AND OF THE

=== Containment Classification
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Pfizer Oocupational Exposure
Band (OEB):

Tromethamine
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PF-0T305885
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PF-0T302048
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ALC-0159
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8.2. Exposure controls

(JEE 3 - Contact Hazards Unknown (control exposure to the range of 10ug/m? to <
100ug/m?)

QEB 1 (control exposure to the range of 1000ug/m? to 3000uwg'm?)

V-OEB

V-OEB

OEE 3 - Contact Hazards Unknown (control exposure to the range of 10ug/'m? to <
100ug/m?)



ALC-0315 keiner separaten Studie zur Toxizitat unterzogen, obwohl es der Sicherheitsstufe OEB3 zugeordnet wurde.

Novel excipients

The toxicity of LNP formulation or the novel excipients alone was not specifically studied. In the
repeat dose toxicity studies with the clinical candldate vaccine (BNT162b2 V9) and BNT162b2 V8,
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of DLin-MC3-DMA. PEG2000-C-DMG, DSPC, and cholesterol. ND nunclimcal sa["et}r CONCerns regarding
emplents impurines. or :legradatmn pmdutts were identified in the FDA and EMA evaluations. The

primary toxicity observed in both rats and monkeys was an elevation in liver enzymes, wit
hepatocyte vacuolation. Therefore, the Sponsor argued that ALC-0315 and ALC-0159 would




Nonclinical Evaluation of BNT162b2 [mRNA] COVID-19 vaccine (COMIRNATY) Submission No. PM-2020-05461-1-2

similar toxicity profile to the lipids DLin-MC3-DMA and PEG2000-C DMG, respectively, as they were
structurally and functionally similar (See Section 1.4). However, while the pegylated lipids (ALC-0159
and PEG2000-C DMG) are structurally similar, the structures of ALC-0315 and DLin-MC3-DMA are
not similar Nonetheless, given that both the novel excipients are amino or amino/PEG lipids and the
potential lifetime exposure is expected to be low (see discussion below), the Sponsor's justification
for not conducting repeat dose toxicity studies with the novel excipients in a second animal species is
acceptable.

https://www.tga.gov.au/sites/default/files/foi-2389-06.pdf



Figure 2.6.4-1. Plasma and Liver Concentrations of ALC-0315 and ALC-0159 in Wistar
Han Rats After IV Administration of LNPs Containing Surrogate
Luciferase RNA at 1 mg/kg
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https://www.judicialwatch.org/wp-content/uploads/2022/03/JW-v-HHS-prod-3-02418.pdf S. 16
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Figure 14.3-1. [Proposed Bistransfermation Peibway of ALC-035 in Various Species
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Sgtahalivm of ALC-DR1S occus via P ssguesizl ester hydleol yaas seactnons, Ticsl ysghding
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Subuoguont mesabolism of the doubly deestonfied metabolite recalfied in a gheosromde
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DLin-MC3-DMA (MC3), SM-102 und ALC-0315, ionisierbare
kationische Lipide, die von der US-amerikanischen Food and
Drug Administration (FDA) fiir den RNA-Transport zugelassen
sind, sind Monoaminolipide. [...] Keines dieser drei
ionisierbaren kationischen Lipide ist jedoch biologisch
abbaubar und ihre Anreicherung im Kérper ist potenziell
zytotoxisch.

https://pubmed.ncbi.nlm.nih.gov/39067162/

https://www.judicialwatch.org/wp-content/uploads/2022/03/JW-v-HHS-prod-3-02418.pdf S. 21




Der pks-Wert (Englisch pka), des kationischen Lipids ALC-0315 ist ungeeignet fir eine intramuskulare Injektion.
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tion efficiencies and LNP sizes ranged from 69% to 100% and from
50 to 142 nm, respectively. While there was no relationship between
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ABSCHMITT 1: Bezeichnung des S5toffs beziehungsweise des Gemischs und des
Unternehmeans

1.1 Produktidentifikatoren

Produktname © ALC-0315

Produkktnummer 1 BO0S000

Marke i Avanti

REACH Nr. 1 Eine Registriernummer fir diesen Stoff ist nicht varhanden, da

der Stoff eder selne Verwendung von der Registrierung
ausgenommen sind, die jdhrliche Tonnage keine Registrierung
erfordert oder die Registrierung fir einen spateren

Zeltpunkt vorgesehen ist.

1.2 Relevante identifizierte Verwendungen des Stoffs oder Gemischs und
Verwendungen, von denen abgeraten wird

Identifizierte :  Laborchemikalien, Herstellung von Stoffen
Verwendungen

ABSCHMITT 11: Tonihelsgimche Angaben
.1 Angabe-en 2 tomikodepischen Wirkunpen

Akufe Touizitsd

Oral: Keine Daten verfipbar
Einariuny: Seine Daten verlsibar
Haut: Eeire Daben verfiobas
Arpeflelewiiung auf die Haut
Kine Daben verfugbar

SeFwere Augendchbdigus) -reltehg
Erine Datrn wertuglar

Gengibllgstran] der &lemrmege Hanil
wene Daten verfugias

Kl el |- Mulapenils
fine Dabsn werfuskEar

Kareinogeninge
Eeine Daten verfugbar

Reprodubitsnstoxlzitin

Erine Daten vertuglar

Sparilische Eselargan-ToxigAal - einmalge Exposition
Erine Daten wertughar

Sparilisihe Belergah-ToxlBASL - wisderholte Exposithed
Erine Daten wertugbar

Adpirationsgefahr
Exing Oabsn werfughar



ABSCHNITT 12: Umweltbezogene Angaben

12.1 Toxizitat
Keine Daten verflgbar

12.2 Persistenz und Abbaubarkeit
Eeine Daten verflgbar

12.3 Bloakkumulationspotenzial
Eelne Daten verflUgbar

12.4 Mebilitht im Boden
Kaine Daten verflgbar

12.5 Ergebnisse der PET- und vPvB-Beurtellung
Dieser Stofffdiese Mischung enthalt keine Komponenten in Konzentratbonen von 0,1 % oder
haher, die entweder als persistent, bioakkumulierbar und toxisch (PBT) oder sehr persistent
und sehr bipakkumulierbar (¥PvB) eingestuft sind.

12.6 Endokrinschadllche Eigenschaften

Produkt;

Bewertung ¢ Der Stofffdieses Gemisch enthalt keine Bestandiaile,
die gernal REACH Artikel 57(f) oder der deleglerten
Verordmung (EUY 20172100 der Kommission oder der
delegierten Verardnung (EU) 2018/605 der
Kommission in Mengen von 0,1 % ader mehr
endokrinschadliche Eigenschaften aufweisan,

12.7 Andere schidliche Wirkungen
Keine Daten verfigbar

11.2 Fusitziiche Informationen
Endokrinschidliche Eigenschaften

Erodukts
Bewertung Deer Stoffidieses Gemisch enthalt keine
Bestandigile, die gemas REACH Akl ST
odoer der delsgieen Varordnung {ELF)
2002100 der Kommission oder der
delegiarten Verendnung (EUY 20185605 der
Eormmissson in Mengen won 0,1 % oder mehr
endokrinschadiiche Eigenschaften aufwelisen.
Gemass ursenen Kenntnissen sind die chemischen, physikalischen und taxikalogischen
Eigenschaften moht umilassand wntersucht worden,
Gemass unseron Kenntnissen sind die chemischen, physikalischen und toxikoologischaen
Eigenachaften micht umfassend untersucht worden,

M ST St 5 wm F

https://www.sigmaaldrich.com/DE/de/sds/avanti/8909000?userType=anonymous




Table 3.2.P.1-1.

Composition of BNT162b2 Drug Product, multi-dose vial

https://www.whatdotheyknow.com/r

equest/naoh and hcl excipients in

pfize/response/2313527/attach/3/de

scription%20and%20composition.pdf

(225 pg/vial)
Mame of Ingredients Reference to Function Concentration | Amount | Amount per
Standard {mg/mL.} per vial dose
BMNTI162b2 drug In-house Active ingredient 0.5 225 ug 30 pg
substance specification
ALC-0315 In-hpuse Functional lipid 717 323img 043 mg
specification
ALC-0159 In-house Functional lipid .59 0.4 mg 0.05 mg
specification
DSPC In-house Structural lipid 1.56 0.7 mg 0.0% mg
specification
Chaolesterol Ph. Eur. Structural lipid .1 .4 mg 0.2 mg
Sucrose Ph. Eur. Cryoprotectant 103 46 mg 6 mg
Sodium chlonde Ph. Eur. Buffer component f 2.7 mg 036 mg |
Potassium chlonde Ph. Eur. Buffer component 0.15 0.07 mg 00l mg |
Dibasic soedium Ph. Eur. Buffer compoenent .08 .49 mg 007 mg
phosphate, dibyvdrate®
Monohasic potassium | Ph. Eur. Buffer component 0.15 0.07 mg 0.01 mg
phosphate®
Water for Injection | Ph. Eur. Solvent/vehicle q.5. q.5. {.5.
Processing Alds/Residues’
Ethanaol Ph. Eur. Processing aid MSA
Citric acid Ph. Eur. Processing aid
monohydrate
Sodium citrate Ph. Eur. Processing aid
Sodium hydroxide Ph. Eur. Processing aid
HEPES In-house Drug substance
specification buffer component
EDTA Ph. Eur., USP-MNF | Drug substance
buffer component
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2.
Das PEGylierte Lipid ALC-0159
ist toxisch
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Batch-dependent safety of the BNT162b2 mRNA COVID-19 Dije H YP othese

vaccine

Max Schmeling' | Vibeke Manniche® | Peter Riis Hansen ©

'Innometric, Skarping, Denmark
‘LIVA, Copenhagen, Denmark
'Department of Candiology, Kobenhavns Universitel, Copenhagen, Denmark
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Peter Rils Hansen. Depanment of Cardiology,. Kobenhavris Universivet, Copenhagen. Denmuark

Email: privag@sund. ku.di

https://onlinelibrary.wiley.com/doi/10.1111/eci.13998
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; : REVIEW H3 : ..
The Biomolecular Corona of Lipid Nanoparticles for Gene Therapy e Chemisiry

Valenting Francia®, Raymond M. Schiffelers, Pieter B Cullis, and Dominek Witzigmann®

S Cite this; Boconjugate Chemn. 3030, 37,9, 0482085

Publication [at T 2020
Illl.pll'-:ldn:uq.:ﬂ":lll';i;lﬂn:s blooonjohenm Do s E:'EI 5 E} B 6’ -'w-:: Sk | RS

Cagyright & zﬂ:nmmm
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Bioconugale Chemstng
Read Online EE PDF (4 MB) sriicles. Pentides and oot ST

https://pubs.acs.org/doi/10.1021/acs.bioconjchem.0c00366

DE: Nicht nur das Vorhandensein von PEG, sondern auch seine Ldnge und Oberfléichendichte sind fiir die Erreichung
seiner (der Coronas) Funktion entscheidend.
EN: 4 Not only the presence of PEG but also its length and surface density are essential to achieving its function.

Corona = Grenzflacheneffekt / Boundary layer effect

'-';
B

Lipid o Biomolecular
Nanoparticle Corona
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Je langer der PEG- Schwanz,
PEG in Comirnaty (BioNTech/Pfizer) desto geringer die Nebenwirkung
The longer the PEG-Tail the less the
SAE
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Figure 7: From the mass specira of samples from different batches of Comirnaty vaccine (BioNTech/Pfizer),
the maximum chain lengths were compared with the number of reported vaccination complications. A clear
correlotion con be seen. The blue dofs ore ossocioted with the BioMNTech/Pfizer batch numbers onolysed.

(https://expertcouncil.one/wp-content/uploads/2023/03/AG-Impfstoffe-erste-Ergebnisse-Juli-2022_expertcouncil _one.pdf)



REVIEW niguances *

Immunogenicity of Polyethylene Glycol Based
Nanomedicines: Mechanisms, Clinical Implications and
Systematic Approach

Micola d'Avanze, Christion Celia, Antonells Barone, Marra Carafle, Leisa DV Marzio,
Heélder A. Santos,® and Massimo Fresta®

peated administrations.****! In particular, it was demonstrated
that the second administration of PEGylated nanocarriers was
rapidly cleared from the blood circulation, when administered at
a specific time course after the injection of the first dose "™
This unexpected pharmacokinetic modification, or accelerated

blood clearance (ABC)*>** phenomenon, faused a large accu-

mulation of PEGylated nanocarriers in the liver hnd it was widely
studied by Dams et al. and Ishida and Kiwada using PEGylated

hpusnmes 3 Thls phenomenon is true for PEGylated nanocar-

fi ] 4 1] b [ % ] g i b ] ]

tibody titer has significantly increased, and recently Yang et al.
reported an incidence of fNl-PEG antibodies of 7276 on no

healthy patients that never inte Wi The
meta-analysis of this data demonstrated that the distribution of
anti-PEG antibodies in the selected cohort of healthy patients
was: 18% responsiveness to IgG, 25% responsiveness to IgM,
and 30% responsiveness to both anti-PEG antibodies.'*! In this

study, Yang and co-workers highlighted that there was an increase
in haalthy naotente that are nneibive nf antPEC antihadise in

Je langer der PEG Schwanz — desto mehr Platz fiir
anti-PEG Antikorper?

The longer the PEG-tail — the more space for
antibodies to bind?

A
iavayf

.
PA A

Figure 1. Schematic representation of different anti-PEG antibodies. The
blue immunoglobulin is directed versus the backbone of the polymer,
while the green antibodies are specific for the end-group. The picture
shows that the immunogenicity of PEG is directly related to the hydropho-
bicity of the end-chain.

https://onlinelibrary.wiley.com/doi/abs/10.1002/adtp.2019
00170



Molekulare Abwehrkrifte: Studie
zeigt Antikorper gegen Issue 10, 2023 Previous Article  Next Articls
Polyethylenglykol bei 83 Prozent der e

deutschen Bevolkerung

N Froum b jorml
r

. MNanoscale Horizons

Anti-PEG antibodies enriched in the ) Check for updates
protein corona of PEGylated
nanocarriers impact the cell uptake +

Mareike E. 5. Deuker ® Violker Mailinder & Svenia Morsbach *3 and Katharina
Landieste
) Author affiliations

https://nachrichten.idw-
online.de/2023/10/20/molekulare- Deuker MFS, Mailander V, Morsbach S, Landfester K. Anti-PEG
abwehrkraefte-studie-zeigt-antikoerper- antibodies enriched in the protein corona of PEGylated
gegen-polyethylenglykol-bei-83-prozent-der- nanocarriers impact the cell uptake. Nanoscale Horiz. 2023 Sep
deutschen-bevoelkerung 26;8(10):1377-1385. doi: 10.1039/d3nh00198a. PMID:

37591816. https://pubmed.ncbi.nlm.nih.gov/37591816/



4 Seven of Nine, MD ... https://twitter.com/53v3n0fn1n3/status/1713
@53v3nefnin3 446963536965738

Thats why its so interesting, that the first autopsy of a breakthrough
case had exactly the predicted liver changes, but no positive PCR.
pubmed.ncbi.nim.nih.gov/33872783/

Arne did find liver pathology but not always spike expression.

LIVER is major "immune” organ. Acute phase metabolism.

Post libarsatzen

' Seven of Nine, MD &53v3n@fnind - 15td.
In2021-2022 | have treated some liver tox myself. Skin not so much.

Even the care home death report in the corona comittee was full of major
liver symptoms: dizziness up to coma, itchy skin up to yvellowish colouring.
Stomach pain only if organ swollen. Decolouring of poo.
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sn-glycero-3-phosphoethanolamine-Poly(eghylene glycol) (PEG-DSPE) with Tween 20 con-
taining short (C11) PEG alkyl chain [155]. [The authors found that the usage of the short
PEG alkyl chain led to a significantly improved lymph node targeting after intramuscular
administration in mice| [155]. Few studies focused on actively targeting of lymphocytes.

Ramishetti et al. functionalized the LNP surface by anti-CD4 monoclonal antibody to target

LILLLS l[llPI'U‘H’lllE. e EllEEll‘h"ll}" U1 LANI =5IT £ Lll'.'L-lB |DU]. LIS l"ilLlU}’ 15 111 ﬂBfEEIllElll WILIL
the previous study by Judge et al. wher\eihe authors found less formed anti-PEG anti-
bodies and a substantial reduction of side effects upon repetitive dosing in mice when
PEGylated liposomes containing a shorter alkyl chain (C14) PEG-lipid versus a longer alkyl
chain C16 PEG-lipid were used|[151]. Studies directly examining the effects of anti-PEG
antibodies on the efficacy and“safety of LNP-mRNA drugs containing PEG lipids are

Vlatkovic I. Non-Immunotherapy Application of LNP-mRNA: Maximizing Efficacy and Safety. Biomedicines. 2021 May
10;9(5):530. doi: 10.3390/biomedicines9050530. PMID: 34068715; PMCID: PMC8151051.
https://pubmed.ncbi.nlm.nih.gov/34068715/



=== Zulieferer fir Nanolipide ===
1. Croda = Avanti (haben Avanti aus “Project Lightspeed” 2020 gekauft)
2.  Merck ab Februar 2021 zusatzlich ab 2022 mit seiner im Februar 2022 fiir 750-780 Millionen

USD gekauften Firma Exelead Phasmacetical -
. = E =
CRODA ; I = ;
Merck and BioNTech to boost 'l
Aocitis Durmehst  forisesblly Foricons Pesaom Cewey Wsa  Conisc Iipid supp Iy fﬂr Cﬂu id_..1g- ua‘:cine : ;
Coia Perre - Bl L ¢ x5 Lyt M deritac DONAT N prﬂductiﬂn o "‘
. Mk e Biioh Tech have asmounced & further expansion of their e -.-: : -
Croda supports Pfizer-BioNTech oo e gt o i o
COVID-19 vaccine e
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https://drbine.substack.com/p/liste-der-biontech-zulieferer-work
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Convid-19 has hiad a significant iImpact throughout the Deophamaceutical industng, ot least on the inbound Suppdy
chain, which has been hit by Boues such &9 restricted supplies, the need for new Sourcing strategies and how Lo

design and build new facilities.

Specific comments said that delays in supply change notifications are often too late to plan for, that suppliers
and biomanufacturers may have different standards in quality systems, and there is a need for proactive
communication about changes. “Interactions are unlikely to ever be classed as optimal and so will be an
ongoing need,” said Bob Brooks, BioPhorum Supply Partner Leader. “But the survey shows the strength
of feeling at the current time and that people understand that more work needs to be done in this

space.”

https://www.biophorum.com/reflections-on-covid-19-inbound-supply-chain-issues/



Chromatographie?
Massenspektrometrie?
Warum nur? Da hatte man ja Verunreinigungen sehen konnen.

= Table-P.4-3.-Specification-for-ALC-0315".7

Craality Aftribate Analvtical Proceduare Acceplance Criteria

Appearance Visual examination Colorless to pale vellow oil which contains no
foreign matter

Identity Infrared spectroscopy IR spectrum of the sample corresponds to that of the
reference spectrum

Microbinl Contamination Ph. Eur. 2.6.12 TAMC NMT 106 CFU'g or INMT 100 CFU/mL

a. In order to release a batch for use in the mamafacture of LNF drug product, results from the supplier are also
required for the following tests. For details regarding the specification and methods for these tests performed at
the supplier, refer to Section 3.2.A4.3.4 Control of Excipients [ALC-0315]. The drug product manufacturer
infends to implement these lests a5 pant of incoming materials westing following qualification of the methods,

1. Assay
2. Imipurities
3 Residual solvents
Abbreviations: IR = infrared; NMT = not more than; LNP = lipid nanoparticle; TAMC = Total aerobic
microbial count; Ph. Eur. = European Pharmacopeia T

ALC-0159-(2-[{ polyethylene-glycol)-2000]-N, N-ditetradecylacetamide ). --non-compendial, -novel-
excipient§

Rapporteur Rolling Review critical assessment report, Quality aspects, S. 159



4. The Participating Member State acknowl 3 that the Vaccine and materials related . .
to the ‘u"mﬂiﬂn, and their components aﬁt constituent materials are being rapidly Wie konnte das passieren?
developed due to the emergency circumstances of the COVID-19 pandemic and will
continue to be stucdhed after provision ﬂfllﬁ?ﬂﬁiﬂﬁiﬂthﬁ?ﬂﬁﬂipﬂﬁﬂgh‘[ﬂﬂhﬂﬂtﬂﬁ Das sind die Folgen’ wenn man nicht
under the PA. The Participating Member State further acknowledges that the long-term ialisi
effects and efficacy of the Vaccine are not currently known and that there may be serialisiert.
adverse effects of the Vaccine that are not currently known. Further, to the extent

pplicable, the Participating Member Siate acknowledges that the Vaccine shal‘ not be

LT TR BT 00T LT D 2300 | Fage 2 of 7

,Der teilnehmende Mitgliedsstaat erkennt an, dass der Impfstoff und die mit dem Impfstoff zusammenhdéngenden
Materialien sowie ihre Komponenten und Bestandteile aufgrund der Notsituation der COVID-19-Pandemie rasch
entwickelt und nach der Bereitstellung des Impfstoffs an die teilnehmenden Mitgliedstaaten im Rahmen des APA
weiter untersucht werden. Der teilnehmende Mitgliedsstaat erkennt ferner an, dass die langfristigen Auswirkungen
und die Wirksamkeit des Impfstoffs derzeit nicht bekannt sind und dass der Impfstoff unerwiinschte Wirkungen haben

kann, die derzeit nicht bekannt sind. Weiterhin, soweit anwendbar, erkennt der Teilnehmerstaat an, dass der Impfstoff
nicht in Serie produziert werden wird.”

https://d7694293-ffb8-4ed0-a014-3581d49070e4.usrfiles.com/ugd/d76942_5af19ff7389d405585ae0c9db50eb306.pdf
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Das komplette Lipidnanopartikel
BNT162B2 ist toxischer als seine
Einzelkomponenten



Matriumchiorid, Technkch
Pfiger - Arbailaplalzgrenteer-

QEBT (Wanirolienen def Exposian im Berech von 1000ug™" b J000ug'm *)

=== Containment Classification

6 extreme Iy hazardous

vary highly hazardous

Espargich (DEB

ALCH315
Pizer - Arbeilsplalagrensaer]- A - Konlakigetahren imbekannd | ru obenwachender Expoditionsbeseich 10 ug'm? bis
Bisiiich (DEB)K o 10 ug'mT)

Kallumehlorid
Ptizor - Arbaitsplatzgrenzaert- DEBT [Kontrolienen der Expositicn im Boreich von 1000ug/m® bis 3000ug'm ¥)
basedch (EB)

Pharmaceysicsd Sciences
@ Worldwide Research & Development
Retererde Standard Cemilcals

& TR pad Celpiaa, | iy

Compand PR LTIl

Arderence Sancard Lo PR OPCH0dE. OF R

https://twitter.com/a nineties/status/172978222
8782117036
https://phmpt.org/wp-

=0 T s o e IR

Py CONGET
e s content/uploads/2023/11/125742 S11 M3 32r
— n-Fenaozs pf-07302048-dp-rm-coa.pdf
| TESTS AMD RESULTS Produkicods BFOBOTE
™ Farm Banoionm .
Synonyme Comimaty: PF-07302048 containing PF-07 J058A5 (BNT 16202} CarVAT Canlaining
R e fl"‘!'!"""- PF-07 305885 (BMT 16202} - CaVWAC Conlaining PF-07TI05885 (BNT 16202 COWVID
Waccine Contaning PF-0T 05885 (BNT 16262} COVID-19 Vaccne Conlaining
FOOTNOTLS PF-O7 305885 (BT 16202}
Handelsname: Micht putreffend
Pl drw oot MR Verbindungszahl PF-07 302048
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£1. Persononbozogens Vorsichismalinahmen, Schutzavsristungen und in Notfillen anzuwendende Yerfahren

Personenbesogens Reinigungepesonal muss geegnele Personenschultraisnistong tngen |siehe Abscheill &)
Varsiehismad nahmm Expasilian minsvsanen,

Einsatekrafie Ifi Absckealt B esmplohlens peribhlche SchwlEsuirlshing vemwenden

&2, Umveellschutemalnabmen

M “HWHMMW““W.
Es isi doraul mu achien, dass der Siofl nichl roipesetst wird,

£.3, Mothoden und Material fir Rickhattung und Reinkgung

Mathoden fir Ruckhaliang Weseie Leckagen odes Verschilen vermaiden, wenn gilahrics masghich.
Vartahram pur Rednlgung

&4, Versuks auf anders Abschnitis

Varwals aul andere Abschniiia ‘Witis i Indcemationan Snden S in Abschnid 8, Woelee Informationan Snden Sie in

Ahschnill 13

Wbschnitt 4: ERSTE-HILFE-MASSNAHMEN

Einatman An die frische Lufl bringen. Soliort Arzifiche Hille hinguzishan.

Augankontaki Mil reichlich Wasser mindestens 15 Minuten lang grimdlich spllen, dabei das obere urnd
unibere Adgenkd anheben Arztliche Hille henhzursehen.

Hautkoniakt Kontaminsarta Kleldung antfeman, Baereich mit groflen Mengen Wassar splilan.  Saite
warwanden. Madizinischa Versorgung veranlassen,

Vorschiucken 'ihﬁldﬂuﬂ_'dmlhi

Wichtigste Symptome und
Wirkungen

Mund mit Wasser auswaschen.

wenn dee Parson nicht kel Bewussisein st
rirechen hesbaifilhren, aufler unier Ankaitung

von medizinischam Personad.  Salior mmha‘ﬂmuw weranlessan,

Lu Informationan dber polentiela Anzeichen und Symplome der Expesition siehe Abschnit

2 = Gafahrenfestsielung und'odar Abschnitl 11 - Toxikologische Information.



8.2. Begrenzung und Uberwachung der Exposition

Technische
Steuerungseinrichtungen

Begrenzung und Uberwachung der
Umweltexposition

Perstnliche Schutzausriistung

Augen-/Gesichtsschutz

Handschutz

Haut- und Korperschutz

Atemschutz

Fir alle Tatigkeiten, bei denen dieses Matenal verwendet wird, missen Malnahmen zur
Varhinderung von memmﬂmsmmmmmmm Diesa
Malnahmen werden durch eine Risikobewertung ermittelt, die mit geeigneten Instrumenten
zur Risikobewertung in der Arbeitshygiene durchgefihrt wird, Die fir die Tatigkeit
erforderiche Containment-Stufe solite auf den Ergebnissen der Risikobewertung baruhen.
Bei Bedarf sollten technische Kontrollen, wie z. B. Biosicherheitskabinen, als primares
Mittel zur Expositionskontrolle eingesatzt werden.

Es liegen keine Informationen vor,

Wenden Sie sich bei der Auswahl der richtigen Schutzbekleidung / Ausriistung, die auf
einer Bewertung der Arbeitsbedingungen, anderer am Arbeitsplatz und am Arbeitsplatz
vorhandener Chemikalien sowie spezifischer Betriebsabliufe beruht, mit lhrem
Sicherheitsfachmann oder Sicherheitsausrister in Verbindung. Die Auswahl und
Verwendung von perstnlicher Schutzausristung (PPE) hat sich nach den maligeblichen
nationalen Standards und Vorschriften zu richten.

Tragen Sie Schutzbrille als Mindestschutzbrille (Schutzbrille empfohlen). (Der Augenschutz
muss den Normen gemall EN166, ANSI Z87.1 oder internationalem Aguivalant

enisprechen).

Tragen Sie undurchldssige Handschuhe (z. B. Nitril usw.), um Hautkontakt zu vermeiden.
Schutzhandschuha milssen die Normen gemal EN374, ASTM F1001 oder internationales
F‘.qu'h'alanl arfillan).

Undurchidssige wegwerfbare Schutzkleidung beim Umgang mit dieser Verbindung tragen.
Vollstindiger Kérperschutz empfohlen (je nach AusmaR). (Schutzkleidung muss die
Anforderungen nach EN 13882, ANSI 103 oder internationales Aquivalent erfillen).

Wenn die Betriebs- und Handhabungsbedingungen zu einer Freisetzung in die Luft fihren,
ist @in geeignetes Atemschutzgerat mit einem Schutzfaktor zu tragen, der ausreicht, um die
Exposition zu kontrollieren (z. B. Partikelpatrone mit Vollgasichtsmaske, P3-Filter).
(Atemschutzgerdte miissen die Normen gemall EN136, EN143, ASTM F2704-10 oder
intermnationalem Aguivalent erfillen.).



4. Der Inhalt des
Lipidnanopartikels (therapeutic
payload) ist toxisch



4.1 Die modRNA selbst ist durch die
Verwendung von N1-
Metyhlpseudouridine toxischcher
als seine Einzelkomponenten



H/“ “RNA wird durch zelluléire RNasen abgebaut und
u j\ d dem Nukleinsdurestoffwechsel unterworfen. Der
f:. K\- ,{i:/ ”", o ,5,{, Nukleotidstoffwechsel findet in der Zelle
K c/l‘c: kontinuierlich statt, wobei das Nukleosid zu
j Abfallprodukten abgebaut und
D\H H 0 ausgeschieden oder fiir die Nukleotidsynthese
|y rrossoogis o O S : o wiederverwendet wird. Daher werden keine
Uridine Pseudouridine N1-methyl-Pseudouridine Studien zum RNA- oder Proteinstoffwechsel
L) ™ (IAmay oder zur Ausscheidung durchgefiihrt.”

https://pubmed.ncbi.nlm.nih.gov/34805188/

The protein encoded by the RNA 1n BNT162b2 1s expected to be proteolytically degraded
like other endogenous proteins. RNA 1s degraded by cellular RNases and subjected to nucleic

acid metabolism. Nucleotide metabolism occurs continuously within the cell, with the
nucleoside being degraded to waste products and excreted or recycled for nucleotide
synthesis. Therefore, no RNA or protein metabolism or excretion studies will be conducted.

https://phmpt.org/wp-content/uploads/2022/03/125742 S1 M2 26 pharmkin-written-summary.pdf#page=9




Ein N1-modifiziertes W-Derivat handelt ist N1-Methyl-Y, eine natlirlich vorkommende Modifikation in der 185 rRNA (N1-
modified W-derivative is N1-methyl-W, a naturally occurring modification found in 185 rRNA)
https://pubmed.ncbi.nlm.nih.gov/34805188/

,diese Anderungen werden typischerweise in einer posttranskriptionellen Posttranskriptionsreaktion eingefiihrt, wobei nur
wenige Beispiele fiir cotranskriptionellen Modifikation bekannt sind.” https://pubmed.ncbi.nlm.nih.gov/21823225/

,Mit der Gleichen schlechten Qualitédt von 285/18S oder 235/16S Werten als unter dem Standard evaluiert.”
https://www.fortunejournals.com/articles/huaier-effects-on-functional-compensation-with-destructive-ribosomal-rna-

structure-after-antisarscov2-mrna-vaccination.html

Eukaryot  rRNA | Prokaryot rRNA Mitochondrium rRNA
Ribosom 805 705 555
Kleine 405 185 305 165 285 125
Untereinheit
Grofke BO5s 285 205 305 295 165
Untereinheit 5,85 55
55




Bilduryg din nititiomompleses durch Versinfgung von der ersben tRIA
ihErt), mRNA, kleiner fibosomaler Untereinhin und abachbeiend der gro-
Ben Uneoresehieit. Dot Wt-cRie, vt dabei in der P-Snple oiadsien

mhmmmmmmmwmmmﬂml

i Reakbionschritten

1, Amincacyl-tAMA-Bindung in der ASelle durch Codan-dnticodon-Paa- E
rung Paischen mANA und Amenoacy-RNA. |

£, Peptidyltrarafer, o.h., wnter Sufbau eirer Peptidbindung wird die Ami- |
rirdeure bave. bel folgendes Zyklen der Pepbidyl-Rest auf den Amineiu- |
renest in der A-Stefe Gheriragen.

3 Teandlchation, die Pepticyl-TRNA rickn min dir mABA um ein Tripletl in
die PSbedle watiter, Die entlsdens SAMA ricke in die E-Stells o wind
dort abgegeben. Dig frel gewordene &-5telle Rann erneur Deszt wer- |
en wnd ein weibener Elomgatasmeyvidu beginnt.

Wiaie fach erfalghin Trarpiobaiion enie der deal Termingbonsopdone

s, LAG, UGAY in der A-Belle sufiritt, wird die Protieingmibeie abgebro- | I
chen. Wach Fretatrurg dis Polypeptids kommi e auch por Disosistion des
Traralationskompleses {Rikovoms),

An ginem mANA-Molek Gl werden glechreitig mehnsde Polypeptide -
thetislert, da nach Verdassen der Initisticmeegion sofort wedtarn Ribens-
men bnden. [e Bbosomengruppen werden als Polysomen bezeichnet.
Schson wor Beendigung der Peptidanit-e begineen sich die Ketten rur
Sekuncir und Tertilestonakle mu falten. S0 entaiehsn Protpinmaletile
it spezifischer baologiecher Funkitian,

Eukaryot  rRMNA | Prokaryot rRNA Mitochondrium rRNA

Ribosom

805 705 555

Kleine
Untereinheit

405 188 305 165 285 125

GroRe
Untereinheit

603 285 508 305 295 165
5,85 25
55

Molecular structure of the Eus | MDIE’GU!ET structure of the 3'.']5 =

subunit from Thermus
thermophilus.['®] Proteins are
shown in blue and the single RNA
chain in brown.

subunit from Thermus
ihannuph:'.l'us.[iﬁ] Proteins are
shown in blue and the single RNA
chain in brown.

https://en.wikipedia.org/wiki/Ribosome




4.2 das durch die modRNA
kodierte Spike-Protein ist
toxisch



Was wusste das PEI?

Messen, was verbindet — Gewebeschéiden
durch Zellfusion in COVID-19 und die Rolle

des Spikeproteins

03 s 2021

Das Coronavirus SARS-CaV-2 gelangt durch Membranfusion nach Kontakt seines

Spikeproteins mit dem ACE2-Rezepior in menschliche Zellen Neve Studien belegen
glne rwelte Rolle des Proteins in COVID-194das Verschmelzen won Karperzellen. Fin

Farschungsteam des Paul-Ehrlich-Instituts hat vielwversprechende Assays entwickelt,

mit denen sich diese Membranfusionen messen lassen. Schon geringste Mengen des
Splikeproteins reichen in Zellkbultur aus, Infizlerte und nicht infizierte Zellen

verschmelzen und absterben zu lassen, Viruspartikel mit Spikeprotein aul ihrer

Oberfliche kinnen sogar nur durch Kontakt Zellen weranlassen, mit ibren Nachbam zu

fusionieren, Uber die Ergebnisse berichiel iScience in seiner Onlineausgabe vom

09,02 2021,

Pesitanen

PEl-Fweijahnesherichie

PilRchbenic hbe

Cocial Media

Verarstaliungen

Verditentchunpen eu Arzme|medieln
Videos, Audics und infografiken

WHO-CC-Jahresharichie
dentrale fulassungen
Coronayvinus wnd COVD-19
Brawil

HIW Sl bsktests

sz
& Fachkreite

https://www.pei.de/DE/newsroom/pm/jahr/2021/03-gewebeschaeden-zellfusion-covid-19-rolle-spikeprotein.html



n RESSOATS EROOT BOELE WETTER VIDEG AUTIDG T PR

Forscher: Covid-19 ist eine GefaBerkrankung

P
k

Dass das Splke-Profeln des Coronavirus etwas Besonderes ki, welfl mam schan
|Bmger. Dflembas 40 o6 pedoch schan e akeh batrachtst Bufervt wedhingnisvall, Das

https://www.n-tv.de/wissen/Forscher-Covid-
19-ist-eine-Gefaesserkrankung-
article22529342.html

e Karl Lauterbach &

(1) Diese wichtige Studie aus Kalifornien belegt, was
lange vermutet wurde. gine
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https://pubmed.ncbi.nlm.nih.sov/35408447/

Ang 11
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Die berihmte Folie 17 der FDA vom 22.10.2020

FDA Safety Surveillance of COVID-19 Vaccines :
DRAFT Working list of possible adverse event outcomes
***Subject to change***

Guillain-Barré syndrome
Acute disseminated encephalomyelitis
Transverse myelitis

Encephalitis/myelitis/encephalomyelitis/
meningoencephalitis/meningitis/
encepholapathy

Convulsionsfseizures
Stroke

Marcolepsy and cataplexy
Anaphylaxis

Acute myocardial infarction
Myocarditis/pericarditis

Autoimmune disease

Deaths

Pregnancy and birth outcomes

Other acute demyelinating diseases
Non-anaphylactic allergic reactions
Thrombocytopenia

Disseminated intravascular coagulation
Venous thromboembolism

Arthritis and arthralgia/joint pain
Kawasakidisease

Multisystem Inflammatory Syndrome
in Children

Vaccine enhanced disease

https://www.fda.gov/media/143
557/download

Vaccines and Related Biological
Products Advisory Committee -
10/22/2020
https://www.youtube.com/watc
h?v=1XTiL9rUpkg&t=9220s



SARS-CoV2 spike protein pathogenicity research collection:
https://zenodo.org/records/14269255

Consensus: Al-powered Academic Search Engine
https://react19.org/1250-covid-vaccine-reports/

Studienbibliothek zur COVID-19-Pandemie - Gesundheit fiir Osterreich
https://www.gesundheit-oesterreich.at/studienbibliothek/

Scientific Studies on Vaccine Injuries - KC's COVID Facts
https://ladycasey.substack.com/p/scientific-studies-on-vaccine-injuries




5. DNA Verunreinigungen



COMMENT |
: disiton of residadl Pfizer: Im Herstellungsprozess wird kein anderes

DNA-Material verwendet oder eingefiihrt als das
anfdngliche DNA-Plasmid. Die Qualitdt, Sicherheit

Prrovide additromal dato and'or information charactenzing the
ERA frapments amd resedun] indact circular plasmnd by

RESPONSE und Wirksamkeit von DS und DP wurden in den
In support of the commitment, the following response provides additional information of : : : 11
['1'-|1||'r|'|:|'.:-.' (BNTI62B2) Omicron XBR. 1.5 vanant Linear DNA Iq|1'||1l:|l:|.' slartimg materal letZten dre’ 'Iahren be’ mehr als einer Mllllarde

_;snd the corresponding residual DNA within the Drug Substance. verabreichter Dosen an Personen weltweit
The starting material in BNT162b2 DS manufacture includes nachgewiesen.

Ein entscheidendes Ausgangsmaterial fiir die

Mo DNA matenal & wsed or imtroduecd i the manulaciunng prooess

other than the mitial use of the DMA plasmid. DS and DP quality, safety and efTicacy h.|w% Herstellung von mRNA ist die DNA-VOI’IGQG, die

been demonstrated for meore than | |;II||I|rI'|'I doses admimistered 1o indivieduals worldwide over
the last 3 years. #AC Sz l:,-’lﬁ_f- o

das Antigen kodiert. Bei Pfizer haben wir auf die
B i Expertise des Pfizer-Gentherapieprogramms im

Y ; Bereich der Herstellung von Plasmid-DNA (pDNA)
zurtickgegriffen

However, the above-mentoned p-l;,l-lrlp,l [t A storting mafg riil ks |;|,1|'|I;|:|nw.'_ . . .
https://drbine.substack.com/p/pfizer-gibt-dna-

S¥te verunreinigungen
Fowele > https://pubmed.ncbi.nlm.nih.gov/36162187/
]

Drata on the origindsource, locaion and hypoathenical function of
those elements are provided in Table 3.2.5.2.3-2 in the 3.2.5.2.3 Control of Matenals
source, History and Generation of Flasmods [Umicron (X B, 151 Varant| Feafbet inchaded

this submission.



Pfizer:

,Bei der Risikobewertung wurden mehrere Schliisselaspekte berticksichtigt, und es besteht Einigkeit dariiber, dass die
Wahrscheinlichkeit, dass Rest-DNA in das menschliche Genom integriert wird, als vernachldssigbar angesehen wird.”

“Die von SV40 abgeleiteten Sequenzen machen nur einen kleinen Teil der gesamten Rest-DNA von Comirnaty aus.”

“Der aktuelle wissenschaftliche Die aktuellen wissenschaftlichen Erkenntnisse, die in der Risikobewertung gepriift wurden,
bestdtigen, dass keines dieser Elemente die chromosomale Integration erleichtert und auch nicht zur Persistenz oder
Replikation des Plasmids im menschlichen Kérper beitrigt. Keine SV40-Proteine sind im Impfstoff kodiert oder vorhanden.
Aufierdem sind die SV40-Sequenzelemente keine Onkogene und lésen keinen Krebs aus.”

,Daher besteht allgemein Einigkeit dartiber, dass das Vorhandensein von DNA-Resten in Comirnaty, die unterhalb der

zugelassenen Grenzwerte liegen, und das mégliche Vorhandensein der nicht verwendeten SV40-Sequenzelemente in den
DNA-Resten das allgemeine Sicherheitsprofil des Impfstoffs nicht verdndern und kein Risiko flir die Impflinge darstellen.”

https://drbine.substack.com/p/pfizer-gibt-den-sv40-promotor-in




Sieht Moderna anders als BioNTech/Pfizer

Zum Beispiel kann sich die eingefiihrte DNA mit einer gewissen Héufigkeit in die genomische DNA der Wirtszelle integrieren,
was zu Verdnderungen und/oder Schdden an der genomischen DNA der Wirtszelle fiihrt. Alternativ kann die in eine Zelle
eingeflihrte heterologe Desoxyribonukleinsdure (DNA) von Tochterzellen (unabhdéngig davon, ob die heterologe DNA in das
Chromosom integriert wurde oder nicht) oder von Nachkommen vererbt werden.
https://patents.google.com/patent/US20130259924A1/en

Die im mRNA-Herstellungsprozess verwendete DNA-Vorlage muss entfernt werden, um die Wirksamkeit der Therapeutika
und die Sicherheit zu gewdhrleisten, da DNA-Reste in Arzneimitteln die Aktivierung der angeborenen Immunantwort
auslésen kénnen und das Potenzial haben, in Patientengruppen onkogen zu wirken.
https://patents.google.com/patent/US20210230578A1/en

Hier ein paar Paper zum SV40 Problem:

1997: Import of plasmid DNA into the nucleus is sequence specific - PubMed

1999: Cell-specific nuclear import of plasmid DNA - PubMed

2007: Enhancement of DNA vaccine-induced immune responses by a 72-bp element from SV40 enhancer - PubMed

2015: Nuclear entry of nonviral vectors - PMC

2016: p53 elevation in human cells halt SV40 infection by inhibiting T-ag expression - PubMed

2024: The SV40 virus enhancer functions as a somatic hypermutation-targeting element with potential tumorigenic activity
— PubMed
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BioNTech RNA-Based COVID-19 Injections Contain Large

Amounts Of Residual DNA Including An SV40 Promoter/Enhancer
Sequence

& ULRIKE BAMMERER (3 VEREWA SCHULZ (5 MLALS STEGER "

PEER REVIEWED, CLINICAL RESEARCH 1

https://publichealthpolicyjournal.com/biontech-rna-based-covid-19-injections-contain-large-amounts-of-residual-dna-
including-an-sv40-promoter-enhancer-sequence/




Ergebnisse: Wir konnten eine erfolgreiche Transfektion von nukleosidmodifizierter mRNA (modRNA) in HEK293-Zellen
nachweisen und zeigen robuste Konzentrationen von Spike-Proteinen (iber mehrere Tage der Zellkultur. Die Sekretion in den
Zelliiberstand erfolgte iiberwiegend iiber extrazelluliire Vesikel, die mit Exosomenmarkern angereichert sind. Wir haben den
RNA- und DNA-Gehalt dieser Fldischchen weiter analysiert und nach dem RNase-A-Verdau in allen Chargen grofse DNA-
Mengen mit Konzentrationen zwischen 32,7 ng und 43,4 ng pro klinischer Dosis festgestellt. Dies iibersteigt bei weitem die
maximal zuldssige Konzentration von 10 ng pro klinischer Dosis, die von internationalen Aufsichtsbehérden festgelegt
wurde. Genanalysen mit ausgewdhlten PCR-Primerpaaren zeigten, dass die Rest-DNA nicht nur Fragmente der DNA-
Matrizen darstellt, die fiir das Spike-Gen kodieren, sondern von allen Genen des Plasmids, einschliefSlich des SV40-
Promotors/Enhancers und des Antibiotikaresistenz-Gens.

Schlussfolgerung: Unsere Ergebnisse geben Anlass zu ernsten Bedenken hinsichtlich der Sicherheit des BNT162b2-Impfstoffs
und fordern einen sofortigen Stopp aller RNA-Biologika, solange diese Bedenken nicht ausgerdumt werden kénnen.
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ModRNA kann
a) Exosomen mit modRNA Uber die
Leber shedden
b) Exosomen mit Spike aus dem Golgi-
Apparat shedden



ModRNA kann
a) Exosomen mit modRNA Uber die
Leber shedden



pH 7.4

Blood Compartment Space of Disse ', Hepatocyte

Vorgeschlagener Mechanismus der Leberaufnahme von
Onpattro/Patisiran LNP und der Freisetzung aus der Leber nach
intravenoser Verabreichung.

(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7187331/)

(6) Ein Teil der internalisierten LNPs wird durch
Exozytose aus den spaten
Endosomen/Lysosomen wieder in den
Blutkreislauf abgegeben.

Die Onpattro (Patisiran) Exosomen
haben eine Halbwertszeit von 60-80
Tagen
(https://pubmed.ncbi.nlm.nih.gov/317

77097/).

e U0 Mgy, S04 T H-000 FRACIDY: Paac Tnra
Probsbnhad onling 2000 Mow 7T, doi- 15, 1008 coh 15 PRib: 117

Pharmacokinetics of Patisiran, the First Approved RNA Interference Therapy in
Patients With Hereditary Tr..1r|:.'||1!.-'r-|,'l:in-Hml:i:iluel Amylokdosis

iy, WD, PRDE Y e Oosl, PR, ' end Qaleied ) Retidss, PRO !



Baterial: 1x Meparin- oder Ciratblut (&mi] oder

1 Sevum |rrand. dmi)

M brwreis vor Imipl mAMA [PRieer, Moderna) in [xoromen 174, %0

(https://www.mmd-
labor.de/.cm4all/uproc.php/0/Auftrgasformulare/Auftragsformular%20X%20Post%20Covid%20
Post%20Vac 1.pdf?cdp=a& =18cb53d2708)




Exosomen beladen mit modRNA, die
uber die Leber shedden haben im Blut
eine Halbertszeit von 60-80 Tagen



ModRNA kann
b) Exosomen mit Spike aus dem Golgi-
Apparat shedden



8.3.5.1. Exposure During Pregnancy
An EDP occurs if:

¢ A female participant 1s found to be pregnant while receiving or after discontinuing study
intervention.

¢ A male participant who is receiving or has discontinued study intervention exposes a
female partner prior to or around the time of conception.

* A female is found to be pregnant while being exposed or having been exposed to study
intervention due to environmental exposure. Below are examples of environmental
exposure during pregnancy:

e A female family member or healthcare provider reports that she 1s pregnant after
having been exposed to the study intervention by inhalation or skin contact.

o A male family member or healthcare provider who has been exposed to the study
intervention by inhalation or skin contact then exposes his female partner prior to or
around the time of conception.

The investigator must report EDP to Pfizer Safety within 24 hours of the investigator’s
awareness, irrespective of whether an SAE has occurred. The initial information submitted

https://cdn.prod.www.manager-magazin.de/media/4cc0d9db-b895-4b7f-ba07-
42ef335634d8/BiontechPfizer_Clinical_Protocol.pdf



Postmetapher | Bearbeiten | Cuslitext bearbeiten |
D Golgi-Apparal funktionserd im Grunde wie die Pos!

Er empfangt Protesnpackchen aus dem Endoplasmatischen Ret&ulum.

Innerhalb des Golgl werden diese Probeine modifizien, indem ermonoment entfernt oder erselzt

Proteine sortient, indem identifikationssymbole wie Phosphatgruppen (&hnlich einer Postieitzahl) angehangt werden. Diese
JPostleitzahl” nennt den Zielort. Schiielich werden die Proteine in Transportvesikeln versendet 4]

@ i
&H@,.JH

Schematische Darstallung von Zallkemn, &7

Endoplasmatischam Ratikulum (ER) und Golgs-

Agpparat.

{1) Kernmambran,

{2) Kernpare,

{3) Rauos ER,

{4) Glattes ER,

{5) Ribosom aul dem rauen ER,

(&) Transportvesikel mit Proteinen,

{7) Transport-Vesikel,

(&) Golgi-Apparat,

(9 cis-Golgi-Nelzwerk,

{10) frans-Golgi-Natzwerk,

(11} Zisternen des Golgl-Apparates. https://de.wikipedia.org/wiki/Golgi-Apparat
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D Golgi-Apparal funktionser im Grunde wie die Posil Er empfangt Protesnpackchen aus dem Endoplasmatischen Retiulum.

Innerhalb des Golgl werden diese Proteine modifizien, indem Zuckermonomens entfernt oder erselzt werden, Zusatzich werden die

Proteine sorien, indem identifkationssymbole wie Phosphatgruppen (&hnlich einer Postieitzahl) angehéngt werden. Diese
_Postieitzahl” nennt den Zietort. Schiielich werden die Proteine in Transportvesikeln versendat 141

Document &
Nomclinical Evaluation of BNT 16202 [ mRNA] COVID- 19 vaccine [COMIRNATY) Submission No, PM-2020-05461-1-2

The expressed S protein co-localised with an endoplasmic reticulum (ER) marker, suggesting the 5
protein is synthesised and processed within the ER for surface expression or secretion. The
expressed P2 5 had high binding affinity to human ACE2 peptidase domain and an anti-RBD human
neutralising antibody (Kp ~1.2 nM) and also bound to antibodies from COVID-19 convalescent
patients. CryoEM analysis of the purified $2 protein expressed from DNA confirmed the prefusion

conformation of the P2 § similar to previously reported structures of P2 5 (Cai et al. 2020; Henderson
etal. 2020, Wrapp et al. 2020).

Schematische Darsteliung von Zellkem, & Immunofluorescence staining of HEK-293 cells transfected with BNT162b2-RNA [DS]) was used to investigate whether
Endoplasmatschem Ratikulum (ER) und Golge- the construct was processed within the endoplasmic reticulum (ER).

Anparat Major findings

(1) Kemmembran, +  Co-localisation of the S-protein antigen with an ER marker was detected, suggesting the § protein is processed
(2) Kemgpore, within the ER {Figure 2-19).

{3) Raues ER, ¢  The non-transfected cells did not express the 51 protein

{4) Glattes ER,

{5) Ribosom aul dem rauen ER,

https://www.tga.gov.au/sites/default/files/foi-2389-06.pdf

(&) Transportvesikel mit Proteinen,
{7) Transpori-Vesikel,

(&) Golgi-Apparal,

(9] cis-Golgi-Netzwerk,

{10} travrs-Golgi-Halrwerk,

(11} Zisternen des Golgl-Apparates. https://de.wikipedia.org/wiki/Golgi-Apparat




In vive expression and co-localization of the antigens with an endoplasmic reticulum
marker was shown using immunoflucrescence in HEK293T cells expressing BNT162b1
(modRMNA encoding V5) and BNT162¢2 (saRMNA encoding VW9), respectively (Figure T},
These resulls show that bath antigens are processed within the endoplasmic reticulum for
sacretion andior surface exprassion, which is a prerequisile for increased bicavailability
and improved induction of an immune response.

https://www.tga.gov.au/sites/default/files/foi-2389-03-1.pdf

Mon-iransfected
comirg

maodRMA V5

https://www.tga.gov.au/sites/default/files/foi-2389-06.pdf

BNT152b2-RMNA
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Figure 2-19. Immunsfluorescence staining of ransfected cells
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(https://www.mmd-
labor.de/.cm4all/uproc.php/0/Auftrgasformulare/Auftragsformular%20X%20Post%20Covid%20
Post%20Vac 1.pdf?cdp=a& =18cb53d2708)
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Vehlovember 2021 Cutting Edge: Circulating Exosomes with COVID Spike Protein Are
Induced by BNT162b2 (Pfizer-BioNTech) Vaccination prior to
Development of Antibodies: A Novel Mechanism for Immune
Activation by mRNA Vaccines

Sandhya Bansal & Sudhir Perincheri: Timothy Fleming ©'; Christin Poulsan ©; Brian Tiffany &' Rozs M. Bremner:
Thalachallour Mohanakumar & ©

rhe Journal
of Immunology 53
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https://journals.aai.org/jimmunol/article/207/10/2405/234284/Cutting-Edge-Circulating-Exosomes-with-COVID-Spike
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BioNTech RNA-Based COVID-19 Injections Contain Large
Amounts Of Residual DNA Including An SV40 Promoter/Enhancer

Sequence
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Conclusion

We demonstrated that cransfection of the human cell line HEK 293 with four different

BNT162b2 lots resules in the production of spike proteins over several days, which are

released into che cell supernatant via exosomes. ({UEESE IR BIHH TR R ET T R BTN P Y https://publichealthpolicyjournal.com/biont
all vials ar concentrations tar {‘xu*r:ding the allowed EMA limit of 0.33 ng dsIDNA per ech-rna-based-covid-19-injections-contain-
I mg RNA. We identified all plasmid genes as well as the two copies of the SV40 large-amounts-of-residual-dna-including-an-

|‘-'!'{.'II'I'I.LII:I.'-.‘T.I"1?I1|'|3I'IEET element. The DNA was shown to enter and persist in the cells. sv40-promoter-enhancer-sequence/
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derived extracellular vesicles
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Exhaled breath condensate contains extracellular
vesicles (EVs) that carry miRNA cargos of lung tissue
origin that can be selectively purified and analyzed
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Review > IntJ Mal Sci. 2022 Sep 24;23(19):11247. doi: 10.3390/ijms231911247.

Update on Extracellular Vesicle-Based Vaccines and
Therapeutics to Combat COVID-19

Tamanna Mustajab ' 2, Moriasi Sheba Kwamboka ' 2, Da Ae Choi ' 2, Dae Wook Kang ' 2,
Junho Kim ' 2, Kyu RiHan ' 2, Yujin Han ' 2, Sorim Lee 7 2, Dajung Song ' ¢,

Yong-Joon Chwae ! 2

Affiliations -+ expand

PMID: 36232549 PMCID: PMC9569487 DOIl: 10.3390/ijms231911247
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VORGEHEN HERKOMMLICHER IMPFSTOFF

Selbstausbreitende Impfstoffe: das Regelwerk fehit

Berves betont, dass es bislang schwieng emguschitzen sei, wie sich selche Impistotie in freier
Wildbalin verhalten. (Es bedarf mehr Plamang”®, sagt er. _Diese Arten von Impfstoffen sind
dafiir gemacht, sich o verteilen = sie erkennen keine Landesgrensen an.™ Aulkerdem kinme
man nicht sinschatzen, wie sich der Impistoff Gber eine lingere Zeit innechalb einer
Population entwickeln wande. Hier sei es wichlig, internationale Gesprsche iiher Gesetoe and

Regeln zu fikhren, bevor sin selbstmsbreitender Impistolf genutzt wiirde,

drEgesamt wiirden wir uns wiinschen, dass die Forschenden genaver erklaren, wie genan die
[mpfstoffe ihren vollen Mutsen entfulten kénnen. Wie genan kinnen wir diese Impfatoffe

berechenbar machen®, sogt Reoves,
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ModRNA kann
a) Exosomen mit modRNA Uber die
Leber shedden
b) Exosomen mit Spike aus dem Golgi-
Apparat shedden
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Review > Mat Rev Drug Discov. 2024 Apr;23(4):281-300. doi: 10.1038/541573-023-00859-3.

Epub 2024 Jan 23

Strategies to reduce the risks of mRNA drug and

vaccine toxic it‘_’f Toxicodynamics of extracellular LNP-mRNA

in vitro, only 1-2% of lipid nanoparticle (LNP}-mediated nucleic
Dimitrics Bitounis ' 2, Eric Jacquinet 2 Maximillian A Rogers 2 3 Mansoor M Amiji 4 EﬂlddE"UEﬂflEﬂdEtﬂﬁuﬂ}Eﬁﬁﬁjlﬂﬂﬂﬂﬂﬁﬁfﬂjﬁmm. However, the
pathogenic potential of the remaining 98% is understudied. On

Affiliations = collapse

Affiliations

I Department of Pharmaceutical Sciences, Mortheastern University, Boston, MA, USA,

: MOHEma, Inc., Cambridge, MA, USA,
i Intellia Therapeutics, Cambridge, MA, USA.

4 Departments of Pharmaceutical Sciences and Chemical Engineering, Mortheastern University,
Boston, MA, USA. m.amiji@northeastern.edu.

PMID: 38263456 DOl 10.1038/s41573-023-00859-3

»In vitro fliihren nur 1-2 % der durch Lipidnanopartikel (LNP) vermittelten Nukleinsdurelibertragung zu einer erfolgreichen
Zelltransfektion. Das pathogene Potenzial der restlichen 98 % ist jedoch noch nicht ausreichend
erforscht.” (https://pubmed.ncbi.nlm.nih.gov/38263456/).




LNPs konnen
CARPA Reaktionen auslosen



CA R PA Re a ktl O n e n CARPA Reaktionen sind Komplement

aktivierte Pseudoallergien, die nicht
Table 4 vorhersagbar, nicht testbar, schnell oder
Features of C activation by liposomes and factors that influence it. langsam eintreten kénnen und mitunter

: , , todlich enden. 5% bis 45% der Menschen
All types of liposomes can activate C in human serum or plasma . o .
Sensitivity for C activation by different liposomes shows substantial individual reagieren mit einer CARPA Reaktion auf
Yy ¥ p ey .

TErSBon Nanolipide im Gegensatz zu weniger als
Individual sensitivity for C activation is liposome specific 2% auf Penicillin,
Activation may proceed via both the CP and AP
Activation can be triggered by the binding of: 1gG, IgM, C3, CRP and Clq
C activation by liposomes is enhanced by:

« Positive or negative surface charge

« Increasing the size of liposomes

« Inhomogeneity

« Endotoxin contamination

« Presence of aggregates

» Presence of doxorubicin or similar drugs in the extraliposome medium

« High percentage (>50%) of cholesterol in the membrane

« PEGylation of liposomes via negatively charged phospholipid anchors (e.g.,

DSPE)

» Polyamino-coating

Findings and conclusion based on previous studies and several reviews of the litera-
ture (Szebeni, 1998; Szebeni et al., 2003, 2006, 2007a, 2011; Szebeni and Barenholz,
2012).

https://linkinghub.elsevier.com/retrieve/pii/S0161589014001692




CARPA Reaktionen

https://linkinghub.elsevier.com/retrieve/pii/S0161589014001692

Table 1
Drugs causing pseudoalbergy.
Liposomal drags Micclbe-solubdlized drugs  Antibodics FECylated proteins Contrast media  Encymes/proteins/peptides Mizscellancous
Abalced Cyclosporine Avastin Adagen Diatrizaate Abbakinase ALCE inhibibors
AmBisome Elinec Campath Mealasta oddipamide ALCH AR blockers
AmphoteciAmphocyl  Eroposide Erbitux Oncaspar, Pegaspargas  hodikanod Acthmmiune Asplrin
DaunoXome Fastrec Heroeptin I hsesod Activase Cancidas
Daxil, Caslyx Taxod Infliximakb lopamidod Aldurazyme Copaxone
Blyocer Taxolere Murenamal lopromide Avonex Corticosie roids
Visudyme Vumean Mylotarg thalamate Fasiurme: Cyeiafinxacin
Remicade loversol Meulasta Elaxartin
Ritukamn baxaglate Medpogen Intralipid
Vectibix laxilanm Plenaxis Oplates
Xolair Magnevist pratamine Orencia
Metrizamide Urokinaze Lalicilates
Sonalise Zevalin Vancomycin

The manufacturers, exsct composstion, indication areas, incidence of H5Rs and reporied symptoms of HSRs of the dmigs in columns 1-4 were specified in a presveous review
[Seebeni, 2002 )

Table 2

Symptoms of pseudaalbergy.
Cardigvascular Broncho-pulmonary  Hematslogical Mucomutaneous  Gastro-intestinal - Neuro-peycho-somanc Systemic
Angloedema Apniea Granulopenka Cyanosis Bloaring Back pain Chills
Arrhythmia Broachespasm Leukopenia Erythema Cramping Chest pain Diaphoresis
Cardiogenic shock Coughing Lymphopenia Flushing [Harrhea Chest tightness Feeling of warmth
Edema Dyspinea Rebound leukooytosis Nasal congestion  Metallic tasoe Confushan Fever
Hypertension Hoarseness Rebound granulocytosis  Rash L ETALE Digziness Lo of conschousness
Hypotension Hyperventilation Thrombocytapenia Rhinitis Vamiting Feeling of imménent death  Rigors
Hypoxia Laryngos pasim Sweiling Fright Sweating
Myocardial infarction  Hespirafony distress Tearing Headache Wheezing
Tachycardiz Shortmess of baeath Urticania Papic
Ventricular fibrillation  Sneezing
Syncope Stridor

Thee most frequent symipeoams are shaded with gray, and those that are the maost dangerous on life, are bolded.
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Table 2 . . .
symptoms of preudoatiersy. (https://doi.org/10.1016/j.molimm.2014.06.038)
Cardiovascular Broncho-pulmonary  Hematological Mucocutaneous  Gastro-intestinal — Neuro-psycho-somatic Systemic
Apniea Cramilopenia Cyanosis Blaating Back pain
ATy Bronchos pasm Leukopenka Erythema Cramping Chest pain e515
Cardiogenic shock Coughing Lymphapenia Flushing I Chest tightness Feeling of warmth
Edema Dyrspinea Rebound leukocytosis Nasal congestio ol b
HypeTtension Hparsemess Rebound granubscytosis  Rash | DirFiness | ness
Hypuotension Hyperventilation Thrombocytopenia Rhinitis eeling of imminent death  Rigo
Hypouia Laryngospasm Swelling
Myocardial infarction  Respiratory distress Tearing WY DCCZINE
Tachycardia Shortness of breath Panic
Ventricular fibrillation Sneexing
Syncops Stridor

The most frequent symptoms ane shaded with gray, and those that ane the most dangerous on life, are bolded.
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Lipid Nanoparticles: A Novel Approach for Brain Targeting

Ravi Shankar', Monika Joshi® and Kamla Pathak™’

"Department of Pharmaceutics, Kashi Institute of Pharmacy, Varanasi, UP, India; *Department of Pharmaceuics,
Ashoka institnte of Tech & Managemen), Varanasi, UP, fadia; 'rﬂ-qur!-rrmrr of Pharmocewtics, Pharmacy College
Benifaai, Ulrrare Pradesh { .-'m'l.'c'r.ﬂ'{l.'ﬂ.l" Medical Sciences, Saifad, Eraweal, Llniar Pradesl 2000 30, India

Abstract: Bockgrowmd: Bran s a delicae organ, separated from general cinoulation amd i3 characler-
iwed by the presence of relatively impermeable Blood Bramn Barrier (BBB) The BBR mainmains ho-
menstasis in the bain thus restricting the entrance of forcign bodies and several molecules from
reaching the brain. As a result several promising mobecules do nod reach the arget sie and Fall 10 pro-
duce in vive response, Nevertheless, lipid napoparticles are tnken up readily by the bruin hecause of
iheir lipophilic nare, The bioacceptable and biodegradable nature of lipid nanopanicless makes them

ARTEICLE HESTORY Iess toaie and suised for brain largeting,

Recorvol Ny 87, J00T

Fvised: g 8, 2118 Mfective: In the present review the BBE, mechanism of tmaspon across the BRB, armiegies 0 by-
Acorpiod bee 07, 3018 ass the blood-bram barrier have beon presenied. The apiness of lipid nanoparticles for bram argeting
o has been highhighted. The proposed mechanesm of wptake of the lipad nanopartcles, methods of pros

A TR T R e e 1 T [ 8

longing the plasma retention and varssas methods of preparation for formulatien of effective delivery
syslens for brain @rgeting have been inclided and deall in this review. Conchisbon: Liphd based fos-
mulations can be designaied as the cumrent and foture generabion of drog delvery systems as these
posscss iremendous poiential to bypass BBB and reach the rget site due to their small size and shil-
ity 1o disdge the retcular endothelial system. However, these napostructuncs neod 1o be investigased
imbensively 1o sucocssfally reach the clinical tnnks stage.

Keywaords: Blood brain bamer, CNS delivery, NLCs, PLNs, solid lipid nanoparticles.

Shankar R, Joshi M, Pathak K. Lipid Nanoparticles: A Novel Approach for Brain Targeting. Pharm Nanotechnol. 2018;6(2):81-93.
doi: 10.2174/2211738506666180611100416. PMID: 29886842. https://pubmed.ncbi.nlm.nih.gov/29886842/
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Dhrewr Weeissman
Thee Mobe] Prize in Physiology or Medicine 2023

ko 7 Sepiember 1950, Lexangoom. M, USA

Allaliation at the e af the awand: Penn Institule for RNA
Innovations, University of Pennsylivania, Philadelplia. PA.
L HEY

Frrze mervnieon: “lor their dISCOvenies Comcermimng
piscleaside base modilicstion: tha enalsded s
development all effective mBERA vaceines against COVIE-
11}

Prize shane: i3

Work

A vaccre prevents diseases D stimilating the bodi's immmune sysfem o develop a delense
against e infections agent. One Lype of vaccine wses mBMNA, which translers genetic
inFormation Mmoo DNA b stinnelate protein prodoction, In 2004, Drew Weissman and Katalin
Karikd discovensd that certaln modifications of the budlding blocks of KMA prevemnted
iwwanted inflammmory reacibons and increased the prodction of destned prodcans The
disoovery lasd tee Ioumdation [of ellectmve mENA vacouses agmnst COVD=10 dairng the

pandemic that began in early 2020, https://www.nobelprize.org/prizes/medicine/2023/weissman/facts/
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Rachel S. Riley'*, Meghana V. Kashyap®*, Margaret M. Billingsley'*, Brandon White?, SARIES Eonmacrant

Mohamad-Gabriel Alameh®, Sourav K. Bose?, Philip W. Zoltick?, Hiaying Li%, Rui Zhang', i

Andrew Y. Chengz,. Drew Weissma "3' William H. Perantea u“r Michael J. Mitchell'*5571 under a Creative
Commaons Attribution

Clinical advances enable the prenatal diagnosis of genetic diseases that are candidates for gene and enzyme ther- NonCommercial

apies such as messenger RNA (mRNA)}-mediated protein replacement. Prenatal mRNA therapies can treat disease License 4.0 (CC BY-NC).
before the onset of irreversible pathology with high therapeutic efficacy and safety due to the small fetal size,

immature immune system, and abundance of progenitor cells. However, the development of nonviral platforms

for prenatal delivery is nascent. We developed a library of ionizable lipid nanoparticles (LNPs) for in utero mRNA

delivery to mouse fetuses. We screened LNPs for luciferase mRNA delivery and identified formulations that accu-

mulate within fetal livers, lungs, and intestines with higher efficiency and safety compared to benchmark delivery

systemns, DLin-MC3-DMA and jetPEl. We demonstrate that LNPs can deliver mRNAs to induce hepatic production

of therapeutic secreted proteins. These LNPs may provide a platform for in utero mRNA delivery for protein

replacement and gene editing.

Riley RS, Kashyap MV, Billingsley MM, White B, Alameh MG, Bose SK, Zoltick PW, Li H, Zhang R, Cheng AY, Weissman D, Peranteau
WH, Mitchell MJ. lonizable lipid nanoparticles for in utero mRNA delivery. Sci Adv. 2021 Jan 13;7(3):eabal1028. doi:
10.1126/sciadv.abal1028. PMID: 33523869; PMCID: PMC7806221. https://pubmed.ncbi.nlm.nih.gov/33523869/
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Ionizable Lipid Nanoparticles for In Vivo mRNA
Delivery to the Placenta during Pregnancy

Kelsey L Swingle ', Hannah C Safford ', Hannah C Geisler ', Alex G Hamilton ", Ajay § Thatte ',

Margaret M Billingsley ', Ryann A Joseph ', Kaitlin Mrksich ', Marshall 5 Padilla '
Aditi A Ghalsasi ', Mohamad-Gabriel Alameh ? ¥, Drew Welssman £ 2
bichael ) Mitchel " 2 3 8 7 3

Affiliations
BEMIC: 36789893 PMCID: PMCS992266 DOE 10,1021/ jacs 212893

Abstract

fonizable lipid nanoparticies (LMPs) are the most clinically advanced nomviral platform for mENA
delivery. While they have been explored for applications including vaccines and gene editing. LNPs
have not been investigated for placental insufficiency during pregnancy. Placental insufficiency is
caused by inadequate blood flow in the placenta, which results in increased matermal blood pressure
and restricted fetal growth. Therefore, improving vasodilation in the placenta can benefit bath
maternal and fetal health. Here, we engineered ionizable LNPs for mENA delivery to the placenta with
applications in mediating placental vasodilation. We designed a lbrary of ionizable lipids to formulate
LMPs for mRWNA delivery to placental cells and identified a lead LNP that enables in wivo mRNA
delivery to trophoblasts, endothelial cells, and immune cells in the placenta. Delvery of this top LMP
formulation encapsulated with VEGF-& mRNA engendered placental vasodilation, demaonstrating the
potential of mRNA LNPs for protein replacement therapy during pregnancy to treat placental
disorders

Swingle KL, Safford HC, Geisler HC, Hamilton AG,
Thatte AS, Billingsley MM, Joseph RA, Mrksich K,
Padilla MS, Ghalsasi AA, Alameh MG, Weissman D,
Mitchell MJ. lonizable Lipid Nanoparticles for In
Vivo mRNA Delivery to the Placenta during
Pregnancy. J Am Chem Soc. 2023 Mar
1;145(8):4691-4706. doi: 10.1021/jacs.2¢c12893.
Epub 2023 Feb 15. PMID: 36789893; PMCID:
PMC9992266.
https://pubmed.ncbi.nlm.nih.gov/36789893/




Transplacental transmission of the COVID-19
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vaccine messenger RNA: evidence from placental,
maternal, and cord blood analyses postvaccination

DBECTIWE  SARS-CoV-l mfsction presents  swbstantal
challmges B0 global health, neccsstating  offective -
perventions such as COVID-19 wewcination. The ikl
elindcal 1rials for the COVID-19 messenger BNA (miNA]
vaccines exchuded progrant women, keading 10 a knowledge
gap concerning (he polential hiodistribation of the waocine’s
mEMNA 1o the placemia andior the fetus after maternal
vaCCEnAtion.

The Pizer and Modermna Asssament Beports that were
previded o the Puropean Medicimes Agency'™ conchaded
tha in anienal medels, a fraccion of the admenistered mHERA
dose is distributed to distant tianses, mainly the liver, adnenal
plande, spleen. amnd ovaries. Another animal - study shoved
that lipid mamoparticle [LNP] mEMA injectons, smalar in
cansposithon o COVIIL 1% mlENA vaccmes, dediversd fune-
ol MEMNA o the placents and oher (aal organs, Our
reocntly publidhed sy demomtnated that the COVID-19
vaccine mBNA  administered 10 lactating  mothers can
spread systemically from the imjection site ta breast milk,
indicating that it could cross ithe blood-milk  barrier. ™'
Another sudy that evabussed be clicos of maternal
COVIE- 19 vaccimalion om the henuabopaiic stens progenitor
cells in the ambilical ¢ord blood supgested that the LNP
mEMA vaccines might reach the fetus following maternal
vaccnation.” This report presents £ wnique cases of pregnant
imdividuals wihso were vaccinated with the OOVID=19 mBERNA
vacoene shonly befiore delwery. This study aimed o sssess the
presenice af the COVIE-19 vaccine mENA inthe placema and
wmibilical cord blood llowieg matermal vaccination dusing
haimin prognancy,

P R RSN L L] ¥ |

Bawd on the patstive sogmiencs of the mENAIZT
iMaderna) and BNT1620E (PMheor) vaccines, 2 POR asiap
rasgcting 2 rogrons off the vaccing mBEMA weee designed.
Determiing vicchne miNA localisstban b the placental
witioms was donr by in sila hybesdization (I5H) using
RNAsope tageling of the BNT162b2 and mBENAIZT
vaccane sequences. Placental samiples from mothers withoat
COVID-1Y (confirmed by PCR) amd with no history of
vaocinaton were wsed as the negative controls. YWe psed
placeria  explamts sploed  with dduted BNT16Ib2 o0
mENALITY as positive conimole Placental expression af
spike prodein was evaluwabed using an ambomated capillary
western bbot svstem (WES). The stability of vaccine mENA
cam be variable and may degrade during distribution end
celluler emtry, Becaine the vacchnes efficncy I\ sctivating an
isnmuane fespease b closely associscd with the fally ineact
vaccane amound, we asscsacd the vaocine mbNA quality and
cxtent of degradation in the sample wsing o ddPCH
lnkage duplex assay.

RESULTS:  The vaccine miMA wai detected i the 2 pla-
cemtas cvaluated (Tabde] asing guantiatie ddPCR and 15H.
The lacalization of the vadcine mBENA wes mainly in the
villas stroma [Figure 16 and [¥) with a notably high signal
in the decidua of patient 1 (Figure 1A} when compared
with thai of paiest I (Figure 1C). Using WES, ibe spike
protein exprewion was detecred in the placemta of patient 2.
bart el b patiens | oas demonstrated inothe Fagpure 24
Furnthermore, the vagcine mBENA wa doegied o the
imihilical cord and matermal blood of petient 1 wsing
SIPCR  (Table), Undomunsicly, noe umbdbical cord s
T 1F 1 ¥ "nEY - i @

Lin X, Botros B, Hanna M, Gurzenda E, De Mejia CM,
Chavez M, Hanna N. Transplacental transmission of
the COVID-19 vaccine messenger RNA: evidence
from placental, maternal, and cord blood analyses
postvaccination. Am J Obstet Gynecol. 2024
Jun;230(6):e113-e116. doi:
10.1016/j.ajog.2024.01.022. Epub 2024 Feb 1. PMID:
38307473.
https://pubmed.ncbi.nlm.nih.gov/38307473/




FIGURE 1
COVID-19 vaccing mANA detection in the placenta
by in-situ hybridization

smbedided placontsl tisme wsing in ity Mybrideaton (RMAsoop). Parel
& pnd B reqprecent samples feom pabent 1 and demonsrsls posithe
signais in the decidua (4 end the vill (B) using RMRscope Probe- §-
sneiding-mAMA-1273-C1. Panal C and D repeesant samples from pa-
lisnd 2 and Wmammmummnwm
[0 esing RMAscope Probe- S-encoding-BNT-16202-C1,

Pim Trassplaral nesssses of fw OATL-IR sacinr savarsper BNA As | Do
Gyvwared JM.

with pregnant rats, LNPs successfully delivered various
mBRNAs, including one potentially wseful for ireating fetal
anemia,” Although introducing mENA w0 the fetus may
potentially pose plausible risks, it may abo have biologically
plansible  bemefits. The potential of mRNA-based in-
terventions to address maternal and fetal heabth ssoes i
profound. Such imsights could substantially asdvance the
crafting of safer and more effective mRNA-hased therapics

during pregnancy. [ |
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A Expression of 5 proban in (Esee heste of pacensl bofses fom pa-
tients 1 and 2, anadged by aulovaled capllary westen ol sysem
(WES). The ooniml was 3 pre-pandemic pients damgle. C and O
Circulsting vaccins mARA inlegrty was aSiayed in & duplex ddPCR sy
i sampless om patint 1 matermal biood §C, relatee Enkage 85%) and
cond biond (D, relatve Enkage 13%). B, représents 3 biood sample of @0
irnaccinaied subject showng no posiie Sigral. Droplets emilting 2-
dimansional sigrals wend separald info 4 grouns, namely gty indicating
douhls negalive fof MANATZTE-1 and mERAT 2732 Blue indicating
posthn for mEMAT2T -1 bud regatve for mANAT2T3-2 geeen indicaling
mesitve for mRMATITI-2 and negative dor mBNATZTI-1 and orange
rficaing dousbie posive lor both mANATITIT and mANATZTI-2 The
ok of ceoplets in each Sngio o doubile positve group was cakculalid
using X Manager Soltwire, and e péromtage linkage of cach sample
wars mapressad a5 a percentage of brknd molecules in nelabion 8 the okl
molacules detecked and normalized 10 the onigingl vaccine stock solaion
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Skewed fate and hematopoiesis
of CD34™ HSPCs in umbilical cord
blood amid the COVID-19 pandemic

Benjamin K. Estep,’ Charles J. Kuhlmann,' Satoru Osuka,’ Gajendra W. Suryavanshi,

Yoshiko Magacka-Kamata,” Ciearria M. Samuel,’ Madison T. Blucas,” Chloe E. Jepson,' Paul A. Goepfert,”

and Masakazu Kamata' "

SUMMARY

Umbilical cord blood (UCB) is an irreplaceable source for hematopoietic stem pro-
genitor cells (H5PCs). However, the effects of SAR5-CoV-2 infection and COVID-
19 vaccination on UCB phenotype, specifically the HSPCs therein, are currently
unknown. We thus evaluated any effects of SARS5-CoV¥-2 infection and/or
COVID-19 vaccination from the mother on the fate and functionalities of HSPCs
in the UCB. The numbers and frequencies of H5PCs in the UCB decreased signif-
icantly in donors with previous SARS-CoV-2 infection and more so with COVID-19
vaccination via the induction of apoptosis, likely mediated by IFN-v-dependent
pathways. Two independent hematopoiesis assays, a colony forming unit assay
and a mouse humanization assay, revealed skewed hematopoiesis of HSPCs ob-
tained from donors delivered from mothers with SARS-CoV-2 infection history.
These results indicate that SARS-CoV-2 infection and COVID-19 vaccination
impair the functionalities and survivability of HSPCs in the UCB, which would
make unprecedented concerns on the future of HSPC-based therapies.

Estep BK, Kuhlmann CJ, Osuka S, Suryavanshi GW,
Nagaoka-Kamata Y, Samuel CN, Blucas MT, Jepson
CE, Goepfert PA, Kamata M. Skewed fate and
hematopoiesis of CD34* HSPCs in umbilical cord
blood amid the COVID-19 pandemic. iScience.
2022 Dec 22;25(12):105544. doi:
10.1016/j.isci.2022.105544. Epub 2022 Nov 11.
PMID: 36406860; PMCID: PMC9650991.
https://pubmed.ncbi.nim.nih.gov/36406860/
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FERIIDMC SAFETY UPDATE REPORT #3
far
ACTIVE SUBSTANCE: COVID 19 mRENA vaccine (nucleoside modifled) (BNT EII:-I}'

ATC CODE: JOTEXM
AUTHORISATION PROCEDURE in the EU; Coniralised
INTERNATIONAL BIRTH DATE (IBD)': 19 DECEMBER 2020
EUVRODFEAN UNION REFERENCE DATE (EURD)]: 19 DECEMBER 2820
INTERVAL COVERED BY THIS REFORT:

# Three hundred twenty-two (322) baby/foetal cases, 283 serious and 39 non-serious. Cases

are classified according to pregnancy outcome, RN DNCEMEEILINE firvugh 18- NP 2811

DATE OF THIS REFORT: 18 AUGUST 2022

o Pregnancy cutcome: Live birth with congenital anomaly: Thirty-nine (39) of these
cases reported 72 congenital anomalies that were coded to the PTs Foetal it —-—“'": R

malformation (4), Atrial septal defect, Congenital anomaly, Ventricular septal defect
(3 each), Congenital cystic lung, Congenital hydronephrosis, Congenital skin dimples,
Exomphalos, Foetal cardiac disorder, Foetal chromosome abnormality, Foetal growth
restriction, Kidney malformation, Pulmonary valve stenosis congenital (2 each), Anal
atresia, Ankyloglossia congenital, Amold-Chiari malformation, Cleft lip, Cleft palate,
Cloacal exstrophy, Congenital amputation, Congenital foot malformation, Congenital
haematological disorder, Congenital hand malformation, Congenital heart valve
disorder, Congenital musculoskeletal disorder, Congenital musculoskeletal disorder of
limbs, Congenital musculoskeletal disorder of spine, Congenital oral mallormation,
Cryptorchism, Double outlet right ventricle, Dysmorphism, Enlarged loetal cisterna
magna, Fallot's tetralogy, Foetal arrhythmia, Foetal growth abnormality, Growth
retardation, Heart disease congenital, Heart valve incompetence, Hepatic cytolysis,

https://tkp.at/wp-content/uploads/2023/03/3.PSUR-1.pdf S. 336




Study Identification
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CA59015
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Die Studie wurde genau an dem Punkt abgebrochen, an
dem dieses Ergebnis *signifikant* werden sollte (bei
p<0,05). Ein weiterer Fall in der geimpften Gruppe hditte
ausgereicht, um in die Schlagzeilen zu geraten. Also wurde
die Studie abgebrochen.

https://clinicaltrials.gov/study/NCT04754594?tab=history
&a=26




,Die Aufnahme in die Studie wurde mit unvollstandigen Zahlen
gestoppt, weil die Rekrutierung langsam war und es
unvernlinftig/unangemessen wurde, schwangere Frauen nach dem
Zufallsprinzip auf Placebo zu setzen, angesichts der Menge an
Beobachtungsdaten, die belegen, dass der Impfstoff sicher und
wirksam ist, und angesichts der zunehmenden Zahl von
Fachausschussen, die die Immunisierung schwangerer Frauen
unterstutzen®, schrieb Jelena Vojicic, medizinische Leiterin fur
Impfstoffe bei Pfizer Canada, in der E-Mail von 2022

https://www.theepochtimes.com/health/pfizer-says-it-ended-covid-19-vaccine-pregnancy-trial-
early 5088375.html?utm_source=partner&utm_campaign=ZeroHedge&src_src=partner&src_cmp=ZeroHedge
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Dass die Einnahme von ACE-Hemmem wie Enalapril (XANEF u.a.) im 2.
und 3. Schwangerschaftsdrittel ein fetales Syndrom mit vermindertem
Fruchtwasser, intrauteriner Wachstumsverzogerung, schwerer Hypoplasie
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3. RESULTS

Of the 673 case reports identified in the search, 458 involved BNT162b2 exposure during
pregnancy (mother/fetus) and 215 involved exposure during breast-feeding.

e In 210 out of the 458 cases, maternal exposure (PTs Maternal exposure timing
unspecified, Maternal exposure during pregnancy, Maternal exposure before pregnancy,
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Page 2
FDA-CBER-2021-5683-07 79746

BNT162b2
Cumulative Review from Pharmacovigilance Database

® There were 53 reports of spontaneous abortion (51)/ abortion (1)/ abortion missed (1)
following BNT162b2 vaccination. Of these reports, 4 cases were COVID-19 positive
(including suspected), and 13 cases had relevant medical history of endometriosis (1),
abortion spontaneous (10), polycystic ovaries (1), menstruation irregular (1). These
cases were therefore excluded from the review. One patient had a medical history of
COVID-19 (unknown if ongoing) and was excluded from the review. The remaining
39 cases are summarized in Table 1.



BHTI&Ib2
Cumalative Reveew from Phnma:m-i_!;ilm:z Diatshaze

Exposure during prégnancy) was reported either with no associated AEs or with AE
ofi-label use/product use issue for either the mother or the baby.

Among the remaining 248 cazes, the most commonly reported AEs were product use
issue (83), off-label use (1), pain {including but not limited to vaccination site

pain/pain/pain in extremity) 101 ), headache (57), abonion spontansous (51), fatigue (43},

pyrexia (26), chills (24), myvalgia (23), nausea (22), arthralgia (16}, dizziness (15),
malaise (12), lymphadenopathy (11) and asthenia (11).

There were & cases reporting AE(3) related 1o premature deliveries,

= AER 202] 166927 Baby report of fetal tachycardia noted | week after the
neonate’s mother received the second dose of the vaccine. The baby was
delivered at 35 weeks and 3 davs of gestation due 1o non-reassuring status during
monitoring post vaccination. The baby was hospitalized for 5 davs. The clinical
oulcome of fetal tachycardia was unknown,

« AER 2021015910 Maternal report of a 29-year old female who was pregnant
when receiving BNTI62B2, She had spontanecus rapiure of membranes at 36
weeks of gestation, one day after her 2* dose of vaccine. Unspecified
iherapeutic measures were taken as a result of premature rupture of membranes
and the mother was recovening.

# AER 2021191403 Baby case of a fetus of unspecified gender who received
BNT162B2 transplacentally. The patient’s mother received vaccination during
the second irimester (13-28 weeks) and experienced premamie labor, A live
infant was delivered but passed away a day later. Cause of death was cited as
extreme prematurity with severe respiratory distress and pneumothorax.

o AER 2021182609 Maternal report (AER 2021193635 associated Baby report) of
a 32-vear-old female patient received BNT162B2 during the second-trimester
(13-28 weeks) and experienced preterm premature rupture of membranes,
premature baby/Premature delivery, Outcome of preterm premature rupture of
membranes and premature delivery was recovered with sequelae. Concomitant
medications included acetylsalicylic acid and dalteparin sodiom.

o AER 2021135967 Baby repori: A neonate patient’s mother (mother was reporiad
as 37-year-old) received BNT162B2 during 13-28 weeks of gestation and
experienced foetal exposure during pregnancy, premature baby less than 26
weeks, respiratory distress and pneumothorax. Cause of death for the neonate
was premature baby less than 26 weeks and severe respiratory distress and

Orax.

+ AER 2021203938 Baby report: Patient’s 33-year old mother had preterm delivery
at 24 weeks and 2 days via emergency caesarean section. The fetus experienced

maternal exposure during pregnancy via transplacental route on an unspecified
date.
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Table 1. Summary of Patients with Outcoms of Pregnancy - Abartion

Aot Anenms
Agr Medical Hivtory Outcome of Pregnancy
0 yeany Mot provsded The patient was wmaware of her pregnancy at the tume of
vacomation Suspected sborton coouered o 8 weels of
EERELY
37 yeary Hot provaded Patient recerved vaccine dioring forad trmmeater (112 weeks)

53 yeans Mot provided
12 yeary Mot proveded

35 yeany Asibena | Bosmophali

araphapitn

41 weary ot proveded

34 years Auithania |
Giastroeesophageal
pefhex duseans

5% yeary Pregnancy

Hyean Fregnancy

Unlnewm Mot provaded

H yeany Contmmon postne
KPWIY PEERLEE [
Creeramght | Sleep
ol Wadioene

Tndmovm ot prossded

¥7 years Mot proveded

31 yean Mot proveded

13 yeary Mot provsded

an 19 Jan 2021 and vaffered spoevinnecen aboenon oa 3 Feb
21

Pateent received fGirvt deve of vaccee dusieg Grat rimester
{1-12 meelcs). Abstion ooourmed a1 3 weeks of

Papenr was vaccmated during fimse mumester (1- I‘wﬂ:]u
28 D 2000 aned saffered a spontaseous abortson on 068 fan
b ) |

Panent recerved vaccizaion af pesianon of § weelrs 2z
spontanecus shortion soomred 11 divs poit vaccimatumn
Panent _muwﬂdm _mmmaﬁndw
meceiving 2nd vaccme at & pregEant

Patuent expenenced mased sbogtaon i the T week of
pregnancy o an unspecified date with outcome of unknonn

The patent vas wwane of her pregnancy at the tiume of
vacemation. whech eccurmed st pestanonal age of
approxemately ¥ weeks Spontaneous abortson otcurred at
gestational age of 6 neels.

Panent was 3 weeks pregnant af the ame of the firsi

ol il weand pregeenr ot week after the vacemanion She
then had 2 spontaneom abortion m week 6 of pregrancy.

Pi:lu:l:rq:n'lﬂ!ﬂ:.i:h:m Pregmant upon
COVTD-19 vaccise dowe | Spontsneous shontion
occurred at 4 weels of pregnancy

Pateent recerved vaccme dunng frad bumesber of preguancy.
Spoutameotin abortyon occurred at 5 weeks of gestation
Pateent recerved vaccme dineg fot trinsester of pregroncy
abortson ocourred at & weeks of pregrancy.
Panpenr pecerved vaccise dusieg o irumester of pregeancy,
Spontameous aboriven occurred at § weels of pestation
Patent pecerved her Brl vaccine dose i 3 weeks of

thtu:ﬂ- -
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Potentielles Risiko in der Schwangerschaft?
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Gibt es irgendwelche Grenzwerte?



Die WHO hat Moderna, BioNTech und CureVac vorgeladen, um Grenzwerte zu erstellen. Die Firmen haben sich geweigert
Grenzwerte festzulegen, da

,die Art der Verunreinigungen von Charge zu Charge stark variieren, insbesondere wenn sie in unterschiedlichen
GréfSenordnungen und nach unterschiedlichen Verfahren hergestellt werden.”
https://pubmed.ncbi.nlm.nih.gov/36351479/

Es gibt keine verdffentlichten behdérdlichen Leitlinien zu den potenziellen Auswirkungen einer geringen Anzahl von VPs
auf die Patientensicherheit. Daher ist die Sicherheitsbewertung von VPs in DPs eine Praxis der Selbstregulierung und -
bewertung in der pharmazeutischen Industrie.

https://pubmed.ncbi.nlm.nih.gov/38975062/




7.5 f?dx- European Directorate for the Quality of Medicines & HealthCare

LCTR L )

European Pharmacopoeia updates testing for particulate
contamination in pharmaceutical preparations

2DRZ00
Strasbourg, France

A its 165ch session in Movember 2019, the European Phammacoposia

Commussion adopted Do E‘I‘"'-l‘"-i] chaplers related 1o pesing Tor paaticulate
conlamination in pharmaceutical preparations.

Thee revisions 1o general chapter 2.9, 19, Pavticulare contamination: sub-wisible
mﬂ.m S pH et the Phasmaiaposial DEsoussn Growup {FDG) harmonsed
Lext vaith alternative local reguirements apphicable 1o biological parenteral
preparations. Such preparations are provided n low volumes and the local
requiresmsents = marked in the text wath white diamonds - allow testing of thess
ardd athir preparacions 1o be parformead using wolsmsed srhaller than 5 ml wisers
duiitable mdtrumentslicon i3 available. The PODG remaing commitbed bo fumiber
revising the chapter in order to integrate these changes into the harmonised teat

The mlﬂlﬂlt chapter 5172, Recommendations an festing
of particwlate contamination: visible partiches provides Indoemation an visual
inspection and control ol visible partscles in liguid preparations far which testing
actording to the general chapter 2 920 Porticodale contominebon: visible povticies
applies. The teat highlights the different sowces of foreign particle contamination
of liguid preparacions and the faor chat &y #ffar should be made oo aoid thir
presence, Consuderation is gansn 10 the difensnt inSpEcnion (ages dismng

https://www.edgm.eu/en/w/european-pharmacopoeia-updates-testing-

for-particulate-contamination-in-pharmaceutical-preparations
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