Here are the descriptions for both Covid-19 mRNA vaccines:

RRIZER

The Pfizer-BioNTech COVID-19 Vaccine is supplied as a frozen suspension in multiple dose vials; each vial
must be diluted with 1.8 mL of sterile 0.9% Sodium Chloride Injection, USP prior to use to form the vaccine.
Each dose of the Pfizer-BioNTech COVID-19 Vaccine contains 30 mcg of a nucleoside-modified messenger
RNA (modRNA) encoding the viral spike (S) glycoprotein of SARS-CoV-2.

Each dose of the Pfizer-BioNTech COVID-19 Vaccine also includes the following ingredients: lipids (0.43 mg
(4-hydroxybutyl)a zanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate), 0.05 mg 2[(polyethylene glycol)-2000]-
N.N-ditetradecylacetamide, 0.09 mg 1,2-distearoyl-sn-glycero-3-phosphocholne, and 0.2 mg cholesterol),

0.01 mg potassium chloride, 0.01 mg monobasic potassium phosphate, 0.36 mg sodium chloride, 0.07 mg
dibasic sodium phosphate dihydrate, and 6 mg sucrose. The diluent (0.9% Sodium Chloride Injection, USP)
contributes an additional 2.16 mg sodium chloride per dose.

https://www.fda.gov/media /144413 /download

MG DIEIRINIAS

Moderna COVID-19 Vaccine is provided as a white to off-white suspension for mtramuscular
injection. Each 0.5 mL dose of Moderna COVID-19 Vaccine contains 100 mcg of nucleoside-
modified messenger RNA (mRNA) encoding the pre-fusion stabilized Spike glycoprotemn (S) of
SARS-CoV-2 virus.

Each dose of the Moderna COVID-19 Vaccine contains the following mgredients: a total lipid
content of 1.93 mg (SM-102, polyethylene glycol [PEG] 2000 dimyristoyl glycerol [DMG],

cholesterol, and 1,2-distearoyl-sn-glycero-3-phosphocholine [DSPC]), 0.31 mg tromethamine,
1.18 mg tromethamine hydrochloride, 0.043 mg acetic acid, 0.12 mg sodium acetate,and 43.5

mg Sucrose.
https://www.fda.gov/media /144637 /download

Scroll to the bottom for Johnson & Johnson's description.

What ingredients were used in the manufacturing
process for the mRNA as the active ingredient?
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https://www.fda.gov/media/144413/download
https://www.fda.gov/media/144637/download
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Messenger RNA (mRNA) is a single-stranded RNA molecule that is complementary to one of the DNA strands of a gene. The
mMRNA is an RNA version of the gene that leaves the cell nucleus and moves to the cytoplasm where proteins are made.
During protein synthesis, an organelle called a ribosome moves along the mRNA, reads its base sequence, and uses the
genetic code to translate each three-base triplet, or codon, into its corresponding amino acid.

How did Pfizer and
Moderna make their
mRNA to be protected
by lipids, then injected
as a vaccine? This
active ingredient is
what may never be
disclosed due to
proprietary concerns.

A PERSPECTIVE TO PONDER



https://www.genome.gov/genetics-glossary/messenger-rna

Human embryonic kidney cells, specifically HEK293, were used
in the testing of both Pfizer and Moderna Covid vaccines.

REIZER

A prefusion SARS-CoV-2 spike RNA vaccine is highly immunogenic and
prevents lung infection in non-human primates

Results

BNT162b2 RNA in vitro transcribed by T7 polymerase from a plasmid DNA template has a

single, sharp-peak microfluidic capillary electrophoresis profile, consistent with its calculated
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length of 4,283 nucleotides, indicating purity and integrity (Fig. 1b). When F-| 'lilﬂ'? cells
were incubated with BNT162b2 (which is LNP-formulated) or with BNT162b2 RNA mixed with a
transfection reagent, robust expression of P2 S was detectable by flow cytometry (Extended

Data Fig. 1a).

https://www.biorxiv.org/content/10.1101/2020.09.08.280818v1.tull

M ©) D E|RINVA

SARS-CoV-2 mRNA vaccine design enabled by
prototype pathogen preparedness

In vitro mMRNA expression

I T cells were transiently transfected with mRNA encoding SARS-CoV-2 wild-type S or
S(2P) protein using a TranlT mRNA transfection kit (Mirus). After 24 h, the cells were
collected and resuspended in fluorescence-activated cell sorting (FACS) buffer (1x PBS, 3%
FBS, 0.05% sodium azide). To detect surface-protein expression, the cells were stained with
10 pg ml* ACE2-Flag (Sigma) or 10 pg ml * CR3022 in FACS buffer for 30 min on ice.
Thereafter, cells were washed twice in FACS buffer and incubated with FITC-anti-Flag
(Sigma) or Alexa Fluor 647-goat anti-human IgG (Southern Biotech) in FACS buffer for 30
min onice. Live/Dead aqua fixable stain (Invitrogen) were used to assess viability. Data
https://www.nature.com/articl acquisition was performed on a BD LSRII Fortessa instrument (BD Biosciences) and analysed
es/s41586-020-2622-0 by FlowJo software v.10 (Tree Star).

Excipient ¥ Amount per 0.5 mL Dose

Residual Medium Flublok Influenza =10ng

Residual Medium Flublok Quad Influenza sl0ng

Residual Medium Flucelvax Quad Influenza =10 ng MDCK cell

Residual Medium Ixiaro Japanese Encephalitis <200 pg/mL ('host cell DNA")

Residual Medium ProQuad MMRV Residual component of MRC-3 cells

Residual Medium RotaTeg Rotavirus Residual component of manufacturing process
Residual Medium Shingrix s2.1pg

Residual Medium Vagta <4 x 10-6 meg

Residual Medium Varivax Residual component of MRC-3 cells

Residual Medium Zostavax Residual component of MRC-3 cells

https://www.vaccinesafety.edu/components-Excipients.htm

A table listing vaccine excipients and media by excipient is published by the Institute for Vaccine Safety

at Johns Hopkins University, and can be found at http://www.vaccinesafety.edu/components-Excipients.htm.

https://www.cde.gov/vaccines/pubs/pinkbook/downloads/appendices /b /excipient-table-2.pdf

Per the manutfacturer, human embryonic retinal cells (PER.Cé
TetR) were used in production.

The Ad26 vector expressing the SARS-CoV-2 S protein is grown in PER.C6 TetR cells, in media
containing amino acids and no animal-derived proteins. After propagation, the vaccine is

processed through several purification steps, formulated with inactive ingredients and filled into
vials.

https://www.fda.gov/media /146304 /download



https://www.biorxiv.org/content/10.1101/2020.09.08.280818v1.full
https://www.nature.com/articles/s41586-020-2622-0
https://www.fda.gov/media/146304/download

