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Dear Executive Director Cooke,

We are a group of chemistry and physics professors who submitted access-to-
documents requests in 2022 under Regulation (EC) No 1049/2001 together with other EU
citizens, including under the EMA reference numbers ASK-112272, ASK-112276, ASK-
112278, ASK-112280, ASK-112284, ASK-112288, ASK-112290, ASK-112292, ASK-112294,
ASK-112298, and ASK-112954. We appreciate that parts of these requests have since been
processed. However, the regulatory documents necessary for scientific verification have
either not yet been made available or have been disclosed only with extensive redactions,
preventing an independent assessment of the relevant Common Technical Dossier (CTD)
record.

This situation led, inter alia, to the launch of the Transparency4Safety (T4S) Initiative in
February 2025 to allow independent scientific re-evaluation in the interest of public health,
medicinal-product safety, transparency, and the precautionary principle of the mRNA'-LNP
vaccines and thus, some of our ASK numbers were directly referenced in the initial request.

The T4S initiative explicitly invoked an overriding public interest due to safety concerns and
the corresponding need for scientific re-assessment through transparency of the regulatory
CTD dossier. As of today, only re-releases of redacted CTD documents have been made
available as “exceptional transparency measures” without any procedural safeguards of the
requesters.

' Although it is a chemically modified RNA (modRNA), we use the common term mRNA.



Eventually, the EMA, Emer Cooke wrote to the GHRA that this is its final response and
proposed a dedicated meeting (EMA/36353/2026). We welcome such a meeting, provided
that it enables a substantive scientific and regulatory discussion with the competent EMA
committees, rapporteurs and product leads, and produces a documented outcome as well as
a concrete outcome.

At the same time, we respectfully disagree with any premise that the CTD files, including
control strategies, would not be useful for independent re-evaluation. On the contrary, the
unredacted CTD files and related regulatory documents are the necessary evidence for
assessing whether the specifications, analytical methods, control strategies and regulatory
thresholds applied to mMRNA/LNP products are scientifically adequate.

In light of the unresolved safety questions concerning mRNA/LNP technology, the
exceptional regulatory assessment of these products outside the ATMP framework, the
extensive redactions of the relevant CTD files, and the need to verify whether the applied
regulatory thresholds and control strategies are adequate for the product’s actual biological
mode of action, we respectfully submit that there is a concrete and scientifically substantiated
overriding public interest in disclosure under Regulation (EC) No 1049/2001. The expertise of
the undersigned chemistry and physics professors is directly relevant to this assessment,
because the issues at stake concern the chemical, analytical and physicochemical
foundations of product quality, dose definition, batch consistency and safety-relevant critical
quality attributes.

We, therefore, respectfully request that the scientific and regulatory issues set out below be
included in the agenda of the dedicated EMA meeting or, where appropriate, addressed in a
separate technical meeting. In either case, we ask that these issues be brought to the
attention of the competent EMA bodies, including CHMP, PRAC and, where relevant,
CAT/ATMP expertise, together with the responsible chairs, rapporteurs and product leads.

In our view, the meeting should also clarify whether EMA has applied, or will apply, gene-
therapy-relevant or ATMP-analogous evidentiary and control requirements for the relevant
CTD and pharmacovigilance elements, or whether it continues to rely on conventional
vaccine-framework requirements with lower safety thresholds, and what CHMP, PRAC and
CAT regulatory actions follow from that position.

The following aspects should therefore be included in the agenda and submitted to
independent scientific and regulatory reassessment. At the relevant points below, we also
formulate specific additional access-to-documents requests under Regulation (EC) No
1049/2001:

1. Dose Variations in Comirnaty

A quantitative definition of the administered dose is a fundamental requirement in
pharmaceutical development, quality control, and regulatory assessment. The first scientific
question is therefore of an analytical: what amount of biologically competent material is
actually present in the finished product, within the permitted release specifications and
across batches?

According to the available information, the total RNA concentration in the BioNTech drug
product may range from 0.37 to 0.67 mg/mL. Within this range, only 80% of the RNA is
required to be encapsulated and only 50% is required to be intact. On that basis, the
concentration of intact and encapsulated mMRNA may range from approximately 0.15 to 0.63
mg/mL. This corresponds to a factor of 4.2, i.e. up to 420% deviation from nominal value
(Appendix 1).

The permitted pH range constitutes a second independent source of variation. A specification
window from pH 6.9 to pH 7.9 spans one full logarithmic unit and therefore corresponds
chemically to a ten-fold difference in hydrogen ion activity (Appendix 2). Such a range
concerns a parameter that is central to ionization equilibria, buffer capacity, colloidal stability,
lipid packing, RNA-lipid interaction, and the physicochemical state of a lipid nanoparticle
formulation. The reported measurements by Unruh et al. (2024), indicating that batch
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FW1374 may have fallen below even this broad parameter window, are therefore directly
relevant scientific findings for the assessment of specification compliance, release control,
and stability control.

A third level of variation concerns the concentrations of the essential formulation
components. According to the available information, the concentrations of all essential
components may vary by more than 100% (Appendix 3). This includes the constituents that
define the lipid nanoparticle system itself. The absolute and relative concentrations of
ionizable lipid, helper phospholipid, cholesterol, PEG-lipid, buffer components, and RNA
determine the stoichiometry, supramolecular architecture, interface properties, colloidal
stability, particle-size distribution, polydispersity, encapsulation efficiency, leakage behavior,
aggregation tendency, and analytical identity of the product. Variation exceeding 100% in
essential components therefore affects the compositional definition of the medicinal product
and the comparability of batches released within specification.

A fourth dimension concerns the quantitative comparison between spike-protein exposure
during natural infection and after administration of a mRNA/LNP product. According to the
estimates referred to in Appendix 4, the number of spike proteins associated with infection
may be in the range of approximately 3 x 10" to 3 x 10'2. By contrast, if the value of 65.7 mg
spike protein reported by Cognetti & Miller is used and a molecular mass of approximately
140 kDa is assumed, this corresponds to approximately 4.7 x 10" spike-protein molecules.
Even allowing for uncertainty in these estimates, the potential difference would be several
orders of magnitude and could approach a factor of 10°. Such a discrepancy requires
disclosure of the underlying quantitative exposure assessments, measurement methods,
matrices analyzed, time points, biodistribution data, spike-expression kinetics, and safety-
margin analyzes.

Taken together, these four specification- and exposure-related dimensions — intact and
encapsulated mRNA, pH, essential formulation-component concentrations, and spike-protein
exposure — show that the administered product cannot be scientifically characterized by the
nominal RNA dose alone. The relevant analytical question is whether the product released
within specification is sufficiently defined, reproducible, comparable across batches, and
capable of supporting a reliable dose-response, potency, stability, and safety assessment. If
acceptance criteria, analytical ranges, validation data, process controls, batch-release
results, and batch-specific distributions remain redacted, this question cannot be answered
independently.

The particularity of the active principle makes this issue substantially more serious.
Comirnaty is not a conventional medicinal product in which the administered molecule itself
is the final pharmacologically active substance. It is a mMRNA/LNP product in which the
administered material initiates a biological production process in the recipient. Intact and
encapsulated mRNA is delivered by a lipid nanoparticle system, enters cells, undergoes
endosomal escape, and is translated into spike protein. The pharmacologically and
immunologically relevant exposure therefore depends on multiple interdependent steps: RNA
integrity, encapsulation, LNP composition, particle size and polydispersity, cellular uptake,
tissue distribution, cellular tropism, translation efficiency, duration of expression, and
interindividual biological variability.

For this reason, variation in upstream quality attributes may have downstream biological
consequences. A four-fold difference in intact and encapsulated mRNA may plausibly result
in materially different amounts and durations of spike-protein expression. A ten-fold
difference in hydrogen ion activity may affect the protonation state of the ionizable lipid,
particle structure, RNA retention, aggregation behavior, degradation pathways, cellular
uptake, endosomal behavior, and biological performance. A greater-than-100% variation in
essential LNP components may alter pharmacokinetics, biodistribution, cellular uptake,
endosomal escape, innate immune activation, reactogenicity, and the level and duration of
antigen expression. In a prophylactic vaccine administered to very large populations,
including healthy individuals, such variability is directly relevant to vaccine safety, adverse-
event evaluation, pharmacovigilance signal interpretation, dose-response assessment, batch
comparability, and the validity of any asserted safety margin.



It would therefore be scientifically inadequate to rely on the nominal amount of the modified
RNA per dose while withholding the specification criteria that determine how much
biologically competent mRNA is actually delivered and how consistently the delivery system
performs. It would likewise be scientifically inadequate to assume equivalence between
natural infection and vaccine-induced spike-protein exposure without transparent quantitative
data on route of administration, tissue distribution, systemic availability, duration of
expression, and cellular compartments of antigen production. Natural infection and
intramuscular administration of an mMRNA/LNP product are fundamentally different exposure
scenarios and must be evaluated as such.

Pursuant to Regulation (EC) No 1049/2001, and within the T4S Initiative, we therefore
request access to the unredacted regulatory record necessary to assess dose definition,
product consistency, batch comparability, exposure assessment and vaccine safety for all
centrally authorized mRNA/LNP vaccines, including Comirnaty and Spikevax, and any
subsequently authorized mRNA/LNP products for infectious-disease prophylaxis. The
requested information directly relates to the safety profile and thus constitutes a concrete,
specific and scientifically substantiated overriding public interest in disclosure under
Regulation (EC) No 1049/2001. Without access to these unredacted materials, independent
scientific verification of dose definition, product consistency, batch comparability, exposure
assessment and vaccine safety is not possible.

This request includes the following documents and data for each relevant product:

e the unredacted CTD sections on drug-product description and composition,
manufacturing process, control of the drug product, controls of critical steps and
intermediates, control of excipients, reference standards, container closure, and
stability, including CTD 2.3.P, 3.2.P.3, 3.2.P.4, 3.2.P.5 and 3.2.P.8§;

o all specification criteria, acceptance limits, analytical ranges, analytical methods,
validation data, process controls, in-process limits, batch-release results, batch-
specific distributions, comparability reports, stability data, potency data and
justification-of-specification documents relevant to the mRNA content, integrity and
encapsulation, pH, LNP size, polydispersity, lipid composition, residual nucleic-acid
material and in vitro expression;

e all quantitative exposure assessments, biodistribution data, spike-expression kinetics,
pharmacokinetic or pharmacodynamic modelling, safety-margin analyses and risk
assessments used to evaluate the consequences of specification-permitted product
variability;

e all CTD annexes, variation dossiers, comparability reports, batch-analysis reports,
quality-defect assessments, risk-management documents, pharmacovigilance
assessments and regulatory correspondence relevant to dose variability, batch
consistency or safety-relevant critical quality attributes.

2. Toxicity and Chirality of ALC-0315

The toxicological assessment of ALC-0315 raises a separate and scientifically specific
transparency issue under Regulation (EC) No 1049/2001. In the disclosed non-clinical
overview, the absence of genotoxicity testing is justified by the statement that no genotoxicity
studies are planned because the vaccine components are “lipids and RNA” and are therefore
“not expected to have genotoxic potential” (Appendix 5). This statement is scientifically
insufficient as a regulatory conclusion unless the underlying reasoning, data, and committee
assessment are disclosed.

ALC-0315 is not an inert conventional excipient. It is a novel ionizable lipid forming a
functional component of the LNP delivery system, designed to complex, protect, transport,
and intracellularly deliver nucleic acid material. The conclusion that genotoxicity is “not
expected” therefore requires a transparent scientific justification addressing structure-activity
considerations, impurity profile, degradation products, biodistribution, persistence, cellular
uptake, endosomal escape, interaction with nucleic acids, and exposure of relevant tissues.

The issue is sharpened by the stereochemical nature of ALC-0315. Recent peer-reviewed
work specifically addressing this lipid confirms that ALC-0315 (ALC-0315 is the ionizable lipid
used in the Pfizer/BioNTech LNP formulation) was used as a mixture of three stereoisomers
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and that the individual stereoisomers can be accessed and investigated separately (De et al.,
“The Overlooked Stereoisomers of the lonizable Lipid ALC315,” Journal of the American
Chemical Society 2025, 147, 28595-28600, DOI: 10.1021/jacs.5c08345). This publication is
directly material to the present request because it shows that the stereocisomeric composition
of ALC-0315 is an experimentally identifiable property of the lipid component itself.

Where a lipid contains stereogenic centers or is manufactured and used as a defined
stereochemical form or as a mixture of stereoisomeric species, stereochemistry is not a
secondary chemical detail. It may determine molecular conformation, membrane interaction,
ionization behavior, protein and lipid binding, metabolism, distribution, toxicity, and biological
performance. Regulatory science has long recognized that enantiomers and diastereomers
can differ materially in pharmacology, toxicology, metabolism, and safety. Accordingly, for a
novel ionizable lipid excipient used in a prophylactic medicinal product administered to large
populations, including healthy individuals, the stereochemical specification, analytical control
of stereoisomeric composition, impurity profile, batch-to-batch consistency, and toxicological
qualification of the relevant stereochemical species are indispensable elements of a
scientifically valid safety assessment.

The documents currently visible from the CTD releases make this problem more, not less,
relevant. The Quality Overall Summary identifies ALC-0315 as a non-compendial, novel
excipient used in the manufacture of the LNP drug product and lists only limited
manufacturer-side acceptance testing in the accessible text, while referring for assay,
impurities, residual solvents, and supplier specifications to Section 3.2.A.3.4 Control of
Excipients [ALC-0315]. The visible release also contains redactions in the specification
tables for non-compendial excipients. This indicates that precisely the information needed to
assess the quality, purity, impurity limits, and potentially stereochemical control of ALC-0315
is not fully accessible. A targeted review of the available releases did not identify an
unredacted discussion of ALC-0315 chirality, stereoisomeric composition, enantiomeric or
diastereomeric purity, stereospecific analytical methods, or stereoisomer-specific toxicology.
This prevents independent verification of whether the regulatory assessment considered
chirality at all, or whether it was treated as irrelevant without a documented scientific basis.

Pursuant to Regulation (EC) No 1049/2001, and within the Transparency4Safety Initiative,
we therefore request access to the unredacted regulatory record concerning chirality,
stereochemistry and stereoisomer-specific safety assessment for all centrally authorized
MRNA/LNP vaccines, including Comirnaty and Spikevax, and any subsequently authorized
MRNA/LNP products for infectious-disease prophylaxis. The request is not limited to ALC-
0315, but extends to all ionizable lipids, helper lipids, PEG-lipids, lipid impurities, degradation
products, and other LNP components for which stereochemical configuration, stereocisomeric
composition or chiral impurity profile may be relevant to quality, biodistribution, metabolism,
toxicology, genotoxicity or vaccine safety.

The requested information directly concerns a core vaccine-safety question: whether novel
functional LNP excipients were adequately specified, analytically controlled and
toxicologically qualified in the stereochemical form in which they were administered to
humans.

This constitutes a concrete, specific and scientifically substantiated overriding public interest
in disclosure under Regulation (EC) No 1049/2001. Without access to the unredacted
scientific and regulatory basis for any conclusion that genotoxicity testing, stereoisomer-
specific toxicology or explicit stereochemical control was unnecessary, independent
verification of the safety assessment of Comirnaty, Spikevax and other mMRNA/LNP products
is not possible.

This request includes, in particular, the following documents and data for each relevant
product and lipid component:
e all CTD sections, annexes and supporting files in which chirality, stereochemical
specification, stereoisomeric composition, enantiomeric or diastereomeric purity,
stereochemical impurities, degradation products, impurity qualification, analytical
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control, batch consistency, toxicology, genotoxicity, biodistribution, metabolism,
persistence or safety assessment were discussed or assessed;

o for Comirnaty, all documents concerning ALC-0315, including CTD 2.3.P, CTD
3.2.A.3.4 Control of Excipients [ALC-0315], CTD 3.2.P.4, CTD 3.2.P.5, CTD 2.4, CTD
2.6, Module 4 toxicology reports, quality-overall-summary documents, impurity and
specification justifications, analytical validation reports, and any supplier
specifications or certificates of analysis relevant to stereochemical control;

o for Spikevax and any other mRNA/LNP vaccines, the corresponding CTD sections,
excipient-control files, lipid-specification documents, analytical validation reports,
impurity justifications, toxicology reports, non-clinical summaries, assessment reports,
supplier specifications, certificates of analysis and batch-analysis records addressing
whether their ionizable lipids or other LNP components are chiral, stereochemical
defined, stereoisomeric mixtures, or subject to stereochemical impurities;

o all CHMP, PRAC, CAT, rapporteur and co-rapporteur assessments, lists of questions,
responses to questions, variation dossiers, comparability assessments, quality-defect
assessments, risk-management documents, pharmacovigilance assessments, and
internal or external regulatory correspondence addressing whether stereochemistry,
stereoisomer-specific toxicology, genotoxicity testing, biodistribution, metabolism or
persistence were considered necessary for ALC-0315 or analogous LNP lipid
components;

e all documents explaining whether EMA assessed the relevance of the peer-reviewed
evidence that ALC-315/ALC-0315 was used as a mixture of three sterecisomers, and
whether this evidence led, or should lead, to any reassessment of the original quality,
toxicology or safety conclusions.

3. Product Analysis

The chemical-analytical control of the finished vaccine product by the Paul-Ehrlich-Institut
(PEI) raises a further and distinct issue under Regulation (EC) No 1049/2001. The central
question is whether the regulatory batch-release testing performed or relied upon by the PEI
constitutes an independent, scientifically adequate, and product-specific control of the quality
of an mRNA/LNP medicinal product, or whether the control system substantially depends on
manufacturer-selected samples, manufacturer-generated data, and analytical procedures
insufficiently adapted to the specific risks of this novel technology.

3.1 Sampling and independence of control

According to the PEI's own public description, the manufacturer submits the samples used
for official testing (Appendix 6). For a product in which batch-to-batch variability, LNP
composition, RNA integrity, encapsulation, residual DNA, and potency may be safety-
relevant, such a sampling model is scientifically inadequate unless accompanied by a
documented and independently auditable sampling procedure. Independent quality control
requires traceable sample selection, chain-of-custody documentation, batch
representativeness criteria, predefined sampling plans, and safeguards against selection
bias. If the competent authority merely analyses samples transmitted by the manufacturer
without independent sampling or without verifiable documentation demonstrating
representativeness, the resulting test cannot be regarded as a robust independent control of
market-released product quality.

We therefore request under Regulation (EC) No 1049/2001 disclosure of all PElI and EMA
documents concerning the sampling procedure for Comirnaty batches, including sampling
plans, representativeness criteria, chain-of-custody records, internal instructions,
correspondence with the manufacturer, batch-selection criteria, deviations, and any
assessment of whether manufacturer-submitted samples are sufficient for independent
official control.

3.2 Scope of PEI testing compared with manufacturer controls

The PEI appears to perform only a limited number of tests itself, whereas the manufacturer is
required to document a substantially broader set of approximately twenty controls. This
discrepancy is scientifically significant. If the official authority does not independently verify
the critical quality attributes most relevant for an mRNA/LNP product, including RNA content,
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RNA integrity, RNA encapsulation, lipid composition, LNP size, polydispersity, residual DNA,
impurities, endotoxin, sterility, potency, and stability-related parameters, then official batch
release may not constitute an independent confirmation of product quality but rather a partial
verification of selected manufacturer data.

This raises a concrete regulatory concern: the official control system may be insufficiently
designed for the specific quality and safety risks of mMRNA/LNP technology. A competent
regulatory assessment would require a reasoned justification for every critical quality attribute
not independently tested by the official control laboratory, especially where those attributes
are directly linked to dose definition, biological activity, biodistribution, reactogenicity, and
vaccine safety.

We therefore request disclosure of all documents identifying which Comirnaty quality
attributes were tested by the PEI, which were not tested, why specific tests were omitted,
how reliance on manufacturer data was justified, and whether EMA or PEI assessed the
adequacy of this limited official testing strategy for an mRNA/LNP product.

3.3 Visual inspection under Eur. Ph. 2.2.2

The use of visual inspection according to Eur. Ph. 2.2.2 as an official control test is
scientifically questionable for a lipid nanoparticle formulation. LNPs are colloidal, light-
scattering, submicron systems. Their critical quality attributes cannot be assessed by
macroscopic visual inspection. Visual inspection may detect gross particulate contamination
or obvious appearance defects, but it cannot reliably determine LNP size distribution,
polydispersity, aggregation state at the nanoscale, RNA encapsulation, lipid composition, pH-
dependent instability, or subvisible particle populations relevant to product quality and safety.

If visual inspection is presented as one of the few official PEI tests, this does not
demonstrate robust analytical control of the product. On the contrary, it illustrates a mismatch
between the analytical method and the scientific nature of the product. For an mRNA/LNP
medicinal product, reliance on such a non-specific test as an official control parameter
requires a clear scientific and regulatory justification.

We therefore request disclosure of all EMA and PEI documents justifying the use of Eur. Ph.
2.2.2 visual inspection for Comirnaty, including method suitability assessments, limitations
analyses, internal scientific discussions, and any evaluations of whether visual inspection is
capable of detecting quality defects relevant to LNP-based products. We further request
disclosure of all documents explaining why the more appropriate and scientifically specific
regulatory standards applicable to advanced therapy medicinal products, or at least ATMP-
analogous quality-control principles for nucleic-acid-based, cell-delivery-dependent products,
were not applied to Comirnaty. This includes any assessment of whether an mRNA/LNP
product whose biological activity depends on intracellular delivery and expression should
have been subjected to control requirements more comparable to ATMP standards than to
conventional vaccine-release testing.

3.4 Identity testing by PCR and the failure to address impurities

The PEI's identity test reportedly relies on a PCR-based method. Such a method may
confirm the presence of the intended nucleic acid sequence or a sequence-specific target. It
does not, by itself, constitute a comprehensive assessment of nucleic acid quality, sequence
integrity, truncated RNA species, off-target RNA fragments, template-derived DNA, process-
related nucleic acid impurities, or encapsulated fragments with potential biological activity. A
test that merely confirms that the expected sequence is detectable cannot exclude the
presence of unwanted nucleic acid species.

For an mRNA/LNP product, this distinction is essential. Lipid encapsulation may protect not
only full-length mRNA but also RNA fragments, aberrant transcripts, residual DNA, or other
nucleic acid impurities. If such materials are encapsulated and delivered intracellularly, their
biological relevance cannot be excluded by an identity PCR. A scientifically adequate control
strategy should therefore address both identity and impurity, ideally using sequencing-based
and quantitative methods capable of detecting truncated species, sequence variants,
residual DNA, and unexpected nucleic acid populations.



We therefore request disclosure of all documents concerning the PEI identity assay,
including method validation, specificity, sensitivity, limitations, justification for not using next-
generation sequencing or equivalent methods, and any assessment of nucleic acid impurities
not detectable by the PCR identity test.

3.5 RNA integrity and the biological relevance of fragments

The reported RNA integrity criterion is of particular concern if only approximately half of the
RNA is required to be of correct length. In an mRNA/LNP product, RNA fragments are not
necessarily biologically irrelevant. If fragments are encapsulated, protected from degradation,
and delivered into cells, they may contribute to innate immune activation, altered translation
products, truncated peptides, unintended immunological stimulation, or other biological
effects. The mere measurement of a proportion of full-length RNA does not answer the
safety-relevant question of what the remaining RNA species are, whether they are
encapsulated, whether they are delivered intracellularly, and whether they have biological
activity.

A scientifically competent regulatory control strategy would require characterization of RNA
fragment size distribution, sequence identity, encapsulation status, stability, translation
potential, innate immune activation potential, and batch-to-batch variability. Without such
characterization, RNA integrity testing remains incomplete from both a pharmaceutical-
quality and vaccine-safety perspective.

We therefore request disclosure of all documents concerning RNA integrity specifications,
fragment characterization, acceptance criteria, electropherogram or chromatogram data,
sequencing data, batch-release results, stability-related degradation profiles, and risk
assessments addressing the biological relevance of encapsulated RNA fragments.

3.6 Potency testing and the limits of in vitro expression assays

The so-called potency test appears to measure in vitro expression of spike protein. Such a
test may provide information on translational capability under defined experimental
conditions, but it does not measure clinical efficacy, dose-response in humans, tissue
distribution, duration of antigen expression, systemic exposure, or safety-related potency in
vivo. The term “potency” should therefore not obscure the fact that this is a limited surrogate
assay.

For an mRNA/LNP product, potency is not a single-dimensional property. It depends on RNA
integrity, encapsulation, LNP composition, particle characteristics, cellular uptake,
endosomal escape, translation efficiency, and the biological context of the target cells. An in
vitro expression assay cannot substitute for a transparent assessment of how batch
variability in critical quality attributes relates to in vivo antigen expression and vaccine safety.
We therefore request disclosure of all documents concerning the potency assay, including
cell systems used, assay validation, acceptance criteria, batch results, variability, correlation
with RNA content and LNP attributes, correlation with in vivo expression or immunogenicity
data, and any assessment of the limitations of the assay as a surrogate for product
performance.

3.7 Residual DNA contamination

The absence of official PEI testing for DNA contamination would be scientifically and
regulatorily difficult to justify. Residual DNA is a process-related impurity of direct relevance
to product quality and safety, especially where nucleic acid material may be associated with
or encapsulated in lipid nanoparticles. A control strategy that does not independently assess
residual DNA content, size distribution, encapsulation status, sequence composition, and
batch variability cannot exclude safety-relevant nucleic acid contamination.

We therefore request disclosure of all documents concerning residual DNA specifications,
analytical methods, validation data, batch-release results, size-distribution analyses,
encapsulation assessments, nuclease-resistance data, risk assessments, and the scientific
justification for any decision by EMA or PEI not to perform independent residual DNA testing
as part of official batch control.



3.8 Regulatory significance and overriding public interest in disclosure

Taken together, these points indicate serious deficiencies in the apparent official control
strategy for Comirnaty. The problem is not a single omitted test. The problem is the apparent
reliance on a limited, partially non-specific, and manufacturer-dependent testing framework
for a product whose safety depends on complex and interdependent quality attributes. If the
official authority did not independently verify the most relevant parameters of the mRNA/LNP
product, did not independently sample batches, did not comprehensively assess nucleic acid
impurities, did not test residual DNA, and relied on visual inspection and limited identity or
expression assays, then the regulatory control system may have failed to provide the level of
independent scientific scrutiny required for a prophylactic medicinal product administered to
large populations, including healthy individuals.

This is not merely a technical disagreement about analytical preferences. It goes to the
competence, adequacy, and scientific validity of the regulatory quality-control system applied
by the PEI and accepted or overseen by the EMA. The apparent gaps raise the question
whether the responsible authorities applied methods commensurate with the novelty and risk
profile of mMRNA/LNP technology, or whether they treated the product with analytical tools
and regulatory assumptions insufficiently adapted to its mechanism of action, delivery
system, and potential safety-relevant variability.

Accordingly, there is a concrete, specific, and scientifically substantiated overriding public
interest in disclosure under Regulation (EC) No 1049/2001. EMA is requested to identify,
disclose, and unredact all documents concerning the PEI batch-release testing strategy,
official control protocols, sampling procedures, method validation, test limitations, reliance on
manufacturer data, omitted tests, residual DNA assessments, RNA integrity assessments,
potency assays, quality-defect evaluations, batch test reports, OMCL documentation, CHMP
or EMA assessments, rapporteur discussions, internal correspondence, and any
communications between EMA, PEI, OMCLs, BioNTech, Pfizer, or other competent
authorities concerning the analytical control of Comirnaty.

Without disclosure of these documents, it is impossible to determine whether official product
analysis provided an effective independent control of product quality, whether critical
vaccine-safety parameters were adequately tested, and whether the regulatory system
fulfilled its mandate to ensure the highest attainable standard of public-health protection and
medicinal-product safety. The relevant redactions and withheld batch-control documents
therefore obstruct independent scientific verification of a core public-health question and
must be lifted for the purpose of a comprehensive, independent, and scientifically rigorous
re-evaluation.

4. Already disclosed, re-disclosed, redacted, or withheld CTD files material to this
request

Currently, no scientific re-evaluation is possible with the available CTD-Comirnaty releases.
This reinforces, the overriding public interest in disclosure under Regulation (EC) No
1049/2001.

The following document categories are directly material to the three scientific themes of this
request and should be identified, disclosed, and unredacted in full:

4.1 Dose definition, product composition, and dose variation
The following CTD files are directly relevant to the permitted variability of intact and
encapsulated mRNA, pH, LNP composition, particle characteristics, potency, stability, and
batch-to-batch comparability:
e CTD 2.3.P.1 Description and Composition of Drug Product;
e CTD 2.3.P Quality Overall Summary — Drug Product, including the sections on
composition, control of drug product, specifications, potency, RNA content, RNA
integrity, RNA encapsulation, pH, LNP size, polydispersity, lipid content, and stability;



e CTD 3.2.P.2.3 Manufacturing Process Development, including Development History,
Process Development and Characterization, comparability assessments, and process
changes;

e CTD 3.2.P.3.3 Description of Manufacturing Process and Process Controls for LNP
production, bulk drug product formulation, fill-and-finish, and pre-filled syringe
presentations;

e CTD 3.2.P.3.4 Controls of Critical Steps and Intermediates, including in-process
monitoring and control, hold times, concentration adjustment, buffer exchange, LNP
production, and bulk drug product formulation;
CTD 3.2.P.6 Reference Standards or Materials;
CTD 3.2.P.7 Container Closure System;
CTD 3.2.P.8.1 Stability Summary and Conclusion;
CTD 3.2.P.8.2 Post-Approval Stability Protocol and Stability Commitment;
CTD 3.2.P.8.3 Stability Data, including photostability, thermal stress, thermal cycling,
and additional storage conditions.
These files contain, or must contain, the specification limits and validation evidence
necessary to determine whether a more-than-four-fold variation in intact and encapsulated
mRNA, a full logarithmic pH range, and greater-than-100% variation in essential formulation
components are scientifically justified and compatible with vaccine safety. To the extent that
acceptance criteria, batch data, validation reports, in-process limits, or stability trends are
redacted, the redactions target precisely the information required to verify dose consistency.

4.2 Drug substance, RNA quality, analytical procedures, and residual-template DNA
The following CTD files are directly relevant to RNA identity, RNA integrity, Poly(A) tail
integrity, residual DNA, sequence-related quality attributes, analytical method suitability, and
manufacturing comparability:

e CTD 2.3.S.1 General Information;

CTD 2.3.S.3 Characterization;

CTD 2.3.S.4 Control of Drug Substance;

CTD 2.3.S.5 Reference Standards or Materials;

CTD 2.3.S.7 Stability;

CTD 3.2.S.2.2 Description of Manufacturing Process and Process Controls;

CTD 3.2.S.2.3 Control of Materials, including Source, History and Generation of
Plasmids;

CTD 3.2.S.2.4 Controls of Critical Steps and Intermediates;

e CTD 3.2.S.2.5 Process Validation and/or Evaluation, including removal of impurities,
filter qualification and validation, hold times, and manufacturing process evaluation;

e CTD 3.2.5.2.6 Manufacturing Process Development, including Control Strategy,
Development History, Comparability Assessment, Analytical Method Evolution, and
the DS Comparability Assessment Report INX100451011;

e CTD 3.2.5.4.1 Specification;

e CTD 3.2.5.4.2 Analytical Procedures, including Potentiometry, IP-RP-HPLC, RP-
HPLC, ddPCR, gPCR, Immunoblot, Endotoxin, Capillary Gel Electrophoresis,
Bioburden, and Appearance;

e CTD 3.2.5.4.3 Validation of Analytical Procedures, including gqPCR, ddPCR, IP-RP-
HPLC, RP-HPLC, Capillary Gel Electrophoresis, Immunoblot, Endotoxin, Bioburden,
and Poly(A) tail integrity validation;

e CTD 3.2.S.4.4 Batch Analyses;

e CTD 3.2.5.4.5 Justification of Specification.

These documents are indispensable to determine whether the analytical methods relied upon
by EMA, PEI, and the manufacturer are capable of detecting safety-relevant variability in
RNA quality, residual-template DNA, nucleic-acid fragments, sequence-related impurities,
and batch-dependent quality deviations. Redactions in these files obstruct independent
verification of whether the specifications and methods are fit for purpose in an LNP-
associated nucleic-acid product.

4.3 Residual DNA Characterization Report and originally requested T4S documents
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The document titled “INX100594280: PF-07302048 (Comirnaty) Residual DNA
Characterization Report’, also published by EMA as “Comirnaty Residual DNA
Characterization Report”, is of particular importance. This report was within the scope of the
original Transparency4Safety request and is directly material to the unresolved questions
concerning residual-template DNA, drug-substance versus drug-product testing, LNP-
associated nucleic-acid material, matrix effects, extraction efficiency, batch variability, and
safety relevance.

The publicly available version of this report shows that Pfizer analyzed commercial drug-
substance batches manufactured between 2020 and 2023 at three commercial
manufacturing sites and across four variants, and states a release specification of < 330 ng
DNA/mg RNA. However, the numerical batch-analysis results and substantial parts of the
drug-product assessment are redacted as confidential commercial information. The report
further states that purified drug substance is processed into drug product by combining
mRNA drug substance with lipids to form lipid nanoparticles, and that residual DNA present
in drug substance is expected to be present in drug product because no further purification
steps remove residual DNA during drug-product manufacture. Therefore, the redacted drug-
product data are scientifically of highest relevance.

We therefore expressly request that EMA disclose the Residual DNA Characterization
Report in full and unredacted form, including all tables, numerical batch results, drug-product
extraction data, sample identifiers, analytical methods, extraction protocols, matrix-effect
controls, LNP interference assessments, LOD/LOQ, specificity, accuracy, precision,
reference materials, acceptance criteria, raw data, calculations, deviations, OOS/OOT
assessments, conclusions, appendices, and all related correspondence between EMA, PEI,
BioNTech, Pfizer, OMCLs, rapporteurs, PRAC, CHMP, and CAT.

We further request unredacted disclosure of the gPCR assay and all validation or transfer
reports referenced in the CTD for residual DNA template quantification, including
VAL100146017, TM100010388, MVR-20-0007-gPCR, MVR-21-0006-V01-qPCR, RPT-
140496, and any related protocols, study plans, acceptance criteria, raw data outputs,
calculations, deviation investigations, method-transfer packages, and change-control
documentation. Without these materials, independent reproducibility and validation of the
residual-DNA assessment is impossible.

4.4 ALC-0315, excipients, chirality, impurities, and toxicological qualification
The following files are directly relevant to the toxicological and stereochemical assessment of
ALC-0315 and other LNP components:

e CTD 3.2.A.2 Adventitious Agents Safety Evaluation;
CTD 3.2.A.2 TSE/BSE statement for ALC-0315;
CTD 3.2.A.3 Excipients;
CTD 3.2.P.4 Control of Excipients;
CTD 2.3.P and CTD 3.2.P.5 sections addressing non-compendial excipients, supplier
specifications, assay, impurities, residual solvents, and acceptance criteria;

e CTD 2.4 Non-Clinical Overview;

e CTD 2.6 Non-Clinical Written and Tabulated Summaries;

e Module 4.2 repeat-dose toxicity studies and fertility/developmental studies.
These documents are necessary to determine whether ALC-0315 was assessed as a novel
functional excipient with potential stereochemical, impurity-related, biodistribution,
persistence, genotoxicity, and toxicological questions. Any redaction of stereochemical
specifications, impurity profiles, assay criteria, residual-solvent limits, degradation-product
limits, toxicological bridging, or committee reasoning prevents independent verification of the
conclusion that genotoxicity testing or stereoisomer-specific toxicological assessment was
not required.

4.5 PEI/OMCL batch release, official control, and product-analysis adequacy
The following categories are directly relevant to the question whether the PEI and EMA
applied an adequate official control strategy:
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e OMCL/OCABR batch-release protocols for Comirnaty batches distributed in
Germany;
e PEIl batch test reports;
o certificates of analysis for excipients, intermediates, drug substance, and finished
product;
e PEI sampling records, representativeness criteria, chain-of-custody documents, and
manufacturer correspondence;
e PEI analytical protocols for visual inspection, PCR identity, RNA integrity, potency,
and any residual-DNA-related testing;
e EMA/PEI assessments explaining why only selected parameters were independently
tested and why other critical quality attributes were not;
e CHMP, PRAC, CAT, rapporteur, co-rapporteur, OMCL, and EMA internal
correspondence concerning official batch control and product-analysis strategy.
These documents are necessary to determine whether official control was independent,
product-specific, scientifically adequate, and adapted to the risks of an mRNA/LNP product.
If these files remain withheld or redacted, independent assessment of PEI/EMA competence,
method suitability, and regulatory adequacy is impossible.

4.6 Pharmacovigilance, batch/lot variability, biodistribution, spike persistence, and
risk governance

In addition to the CTD quality files, the following document categories are necessary
because dose variation and quality variability are meaningful only when linked to safety
outcomes:

e batch/lot-stratified EudraVigilance/EVDAS outputs and query configurations;

e analyses across manufacturing sites and post-authorization change-history windows;

e quality-defect and rapid-alert records;

e PRAC/CHMP/CAT deliberations and resulting regulatory actions concerning batch-
related safety concerns;

e RMP updates, PASS/PAES obligations, variations, DHPCs, and product-information
changes;

o assessments of residual-DNA quantitative limits, including whether drug-substance
testing is adequate where exposure occurs through formulated drug product;

o assessments of LNP-associated DNA, nuclease resistance, fragment size, sequence
composition, and potential cellular delivery;

e assessments of malignancy/cancer signals, myocarditis/pericarditis, in-vivo spike
antigen expression and persistence, biodistribution including pregnancy-relevant
compartments, fertility, menstrual irregularities, and reproductive outcomes.

These documents are necessary because the safety relevance of dose variation, residual
nucleic-acid material, LNP composition, and spike-expression variability cannot be assessed
in isolation from pharmacovigilance signals and post-authorization risk governance.

5. Request for Article 20 procedure under Regulation (EC) No 726/2004

In light of the foregoing unresolved chemical, analytical, pharmaceutical, and toxicological
safety deficits, EMA and its competent scientific committees should not treat this matter
merely as an access-to-documents dispute. The scientific concerns directly impact the
integrity of the regulatory assessment and control strategy for a centrally authorized
prophylactic medicinal product administered to large populations.

We therefore request that EMA, CHMP, PRAC and, where relevant, CAT examine the
present concerns for the purpose of initiating, or advising the European Commission to
initiate, an Article 20 procedure under Regulation (EC) No 726/2004. Such a procedure is
warranted where serious concerns arise regarding the quality, safety, or benefit-risk balance
of a centrally authorized medicinal product. The issues set out in this letter—dose variability,
broad pH and formulation-component specification ranges, residual DNA, LNP-associated
nucleic-acid material, insufficiently justified control strategy, absence of transparent
stereochemical and toxicological assessment of ALC-0315, and potentially inadequate
application of conventional vaccine rules rather than ATMP-analogous control principles—
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constitute precisely the type of unresolved scientific safety issues that require formal
committee-level regulatory action.

EMA should therefore bring this request to the attention of the CHMP, PRAC, CAT, the
relevant rapporteurs and product leads, and the competent chairs of those committees. EMA
should prepare the necessary Agency and committee documents for an Article 20
assessment, including a reasoned evaluation of whether temporary measures, suspension,
revocation, variation, additional RMP/PASS/PAES obligations, further batch testing,
independent OMCL re-testing, or product-information changes are required in accordance
with the precautionary principle and the Union obligation to ensure a high level of human
health protection.

The requested unredactions under Regulation (EC) No 1049/2001 and the requested Article
20 assessment are legally and scientifically connected. Without unredacted access to the
relevant CTD, residual-DNA, batch-release, analytical-validation, pharmacovigilance, and
committee documents, independent experts cannot verify whether EMA'’s current benefit-risk
conclusions remain scientifically justified. Conversely, the existence of unresolved,
chemically specific, and safety-relevant questions creates an overriding public interest in
disclosure and requires EMA to use the available regulatory procedures to resolve them.
EMA is therefore requested both to unredact the relevant documents, to disclose further
documents and to initiate the appropriate committee process for a comprehensive,
independent, and scientifically rigorous reassessment.

Sincerely,
On behalf of the signatories

ol

Prof. Dr. Jorg Matysik, Analytische Chemie, Universitat Leipzig (contact);

Prof. Dr. Gerald Dyker, Organische Chemie, Ruhr-Universitat Bochum;

Prof. Dr. Andreas Schnepf, Anorganische Chemie, Universitat Tubingen;

Prof. Dr. Tobias Unruh, Physik, FAU Erlangen-Nurnberg;

Prof. Dr. Martin Winkler, Materials and Process Engineering, Zircher Hochschule fir
Angewandte Wissenschaften

APPENDIX 1

Amount of active mRNA in the BioNTech drug product

The total concentration of mMRNA is allowed to be between 0.37 and 0.67 mg/mL. From this
amount solely 80% needs to be encapsulated and 50% needs to be intact. Therefore, the
concentration of intact and encapsulated mRNA might vary between 0.63 and 0.15 mg/mL.
That is a factor of 4.2.

APPENDIX 2

Variance in pH value

The allowed tolerance of the pH value is between 6.9 and 7.9 which is a full logarithmic unit
(i.e. a factor of 10).

Experiments by Unruh et al. (2024) show that even for the same batch (FW1374) of the
BioNTech preparation the pH is below the allowed parameter window.

Ref.: T. Unruh et al (2024) ACS Nano 18, 9746-9764.

APPENDIX 3

Concentrations of all essential components
The concentrations of all essential components are allowed to vary more than 100%.
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APPENDIX 4

Comparing the number of spike proteins caused by infection (top) and by vaccination (below)
Following the work by Sender et al. (2021), one can estimate the amount of spike proteins
caused by infection of about 310710 to 310412 spike proteins.

Cognetti & Miller find that in the blood of a vaccinated human 65.7 mg spike protein are
induced. Assuming a molecular mass of 140 kDa, a number of 4.7-10*17 spike proteins will
be appearing. That implies that 100.000 more spike proteins occur upon vaccination
compared to a natural infection.

APPENDIX 5

Genotoxicity of ALC-315

Without providing scientific reasons, the EMA declares that genotoxic potential is not to be
expected.

APPENDIX 6

Representative samples obtained at the Paul-Ehrlich-Institut

On its internet page, The Paul-Ehrlich-Institut declares that the manufacturer sends the
samples for the analytical investigation. It is claimed that these samples are “representative.”
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APPENDIX 1

Amount of active mRNA in the BioNTech drug product
The total concentration of mRNA is allowed to be between 0.37 and 0.67 mg/mL. From this
amount solely 80% needs to be encapsulated and 50% needs to be intact. Therefore, the
concentration of intact and encapsulated mRNA might vary between 0.63 and 0.15 mg/mL.

That is a factor of 4.2.

T Table~P;5-1. ‘BNT1 62b2-drug~product'spécifications. 7

Quality Attribute | Analytical Procedure® | Acceptance Criteria
Composition and Strength
Appearance Appearance (Visual) White to off-white suspension
Appearance (Visible Appearance (Particles)® Essentially free from visible particulates
Particulates)
A Subvisible Particles Subvisible Particulate Matter > < Particles =10 um: <6000 per container>*
0.7 =—— Particles = 25 um: <600 per container>*
pH Potentiometry® 69-79
— 0 63 Osmol;lirv Osmomgtrv_ bde . 425 - 625 mOsmol’kg
. LNP Size Dynamic Light Scattering (DLS) 40 to 180 nm
0.6 — LNP Polydispersity Dynamic Light Scattering (DLS) <03
— RNA Encapsulation Fluorescence assay > 80%
RNA content Fluorescence assay 0.50=0.13 mg/mL
0.5 =—+— (0.50 ALC-0315 content HPLC-CAD 4.50 t0 9.25 mg/mL
ALC-0159 content HPLC-CAD 0.55 to 1.20 mg/mL
I DSPC content HPLC-CAD 0.90 to 2.05 mg/mL
0.4 —— Cholesterol content HPLC-CAD 1.80 to 3.90 mg/mL
. e O 37 Container content for Volume of mjections in containers®? | Not less than the sum of the nominal
—_— : injections volumes of 5 doses
Identity
03 ——— 0 . 3 0 Lipid identities HPLC-CAD* Retention times consistent with references
(ALC-0315, ALC-0159, Cholesterol.
- DSPC)
0.2 — Identity of encoded RNA | RT-PCR*® Identity confirmed
sequence
—_—t (.15 Potency
In Vitro Expression | Cell-based flow cytometry | =30% Cells Positive
0.1 — Purity
RNA Integrity | Capillary Gel Electrophoresis | > 50% intact RNA
Adventitious Agents
0.0 Bacterial Endotoxin Endotoxin (LAL) ® <12.5EU/mL
: Sterility Sterility® No Growth Detected
Container Closure Dye incursion® Pass
0.15x4.2=0.63  lueemn
Konzentration
intakte & verkapselte
mRNA [mg/mL]
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APPENDIX 2
Variance in pH value

The allowed tolerance of the pH value is between 6.9 and 7.9 which is a full logarithmic unit
(i.e. a factor of 10).

— . . , . . -
= Table-P.5-1.-BNT162b2-drug-product-specifications.

Quality Attribute ] Analytical Procedure® l Acceptance Criteria
Composition and Strength
|. Appearance Appearance (Visual) White to off-white suspension

Appearance (Visible Appearance (Particles)® Essentially free from visible particulates

Particulates)

Subvisible Particles Subvisible Particulate Matter > ¢ Particles >10 um: <6000 per container™<
Particles > 25 um: <600 per container™

pH Potentiometry” 69-79

Experiments by Unruh et al. (2024) show that even for the same batch (FW1374) of the
BioNTech preparation the pH is below the allowed parameter window.

Table 1. Labels (Sample Names), Cap Color of Comirnaty
Vials, Batch Numbers, and pH Values (Average of 3
Independent Measurements) of the Studied LNP

Dispersions
sample name cap color batch no. pH

EF89_1 - 8901 6.7-7.0
EF89_2 - 8902 7.0
EF89_4 - 8904 7.0-7.3
EF46 - 0046 7.0-7.3
EF6S - 0065 7.0
BNT2 violet 1F1029A 7.0-7.3
BNT3 violet 1F1029A 7.3
BNT8 violet 1F1029A 7.0-7.3
BNT10 violet 1F1029A 7.0
BNT24 gray FW1374 6.7
BNT2S5 gray FW1374 -
BNT412 gray FW1374 6.4—6.7
BNT413 gray FW1374 6.7
BNT414 gray FW1374 6.7
BNT415 gray FW1374 7.0
BNT416 gray FW1374 6.7-7.0
BNT417 gray FW1374 7.0
BNT6.5-8 gray GD6678 6.7-7.0

Ref.: T. Unruh et al (2024) ACS Nano 18, 9746-9764.
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APPENDIX 3
Concentrations of all essential components
The concentrations of all essential components are allowed to vary more than 100%.

= Table-P.5-1.-BNT162b2-drug-product-specifications.

Quality Attribute I Analvtical Procedure® I Acceptance Criteria
Composition and Strength
Appearance Appearance (Visual) White to off-white suspension
Appearance (Visible Appearance (Particles)® Essentially free from visible particulates
Particulates)
Subvisible Particles Subvisible Particulate Matter > ¢ Particles =10 um: <6000 per container®*
Particles > 25 um: <600 per container®*
pH Potentiometry” 69-79
Osmolality Osmometry®<¢ 425 - 625 mOsmol’kg
LNP Size Dynamic Light Scattering (DLS) 40 to 180 nm
LNP Polydispersity Dynamic Light Scattering (DLS) <03
RNA Encapsulation Fluorescence assay @ > 80%
| RNA content Fluorescence assay l 0.50£0.13 mg/mL 4
ALC-0315 content HPLC-CAD 4.50 t0 9.25 mg/mL
L ALC-0159 content HPLC-CAD 0.55 to 1.20 mg/mL i
DSPC content HPLC-CAD 0.90 to 2.05 mg/mL 1]
&C‘holesterol content HPLC-CAD q : 1.80 to 3.90 mg/mL J,]
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APPENDIX 4
Comparing the number of spike proteins caused by infection (top) and by vaccination
(below)

Following the work by Sender et al. (2021), one can estimate the amount of spike proteins
caused by infection of about 3¢10'° to 3+10'2 spike proteins.

The total number and mass of SARS-CoV-2 virions

Ron Sender™'®, Yinon M. Bar-On®'®, Shmuel Gleizer®®, Biana Bernshtein®2, Avi Flamholz‘®, Rob Phillips©%*®

and Ron Milo®?

®Department of Plant and Environmental Sciences, Weizmann Institute of Science, Rehovot 7610001, Israel; "Department of Molecular Genetics, Weizmann
Institute of Science, Rehovot 7610001, Israel; “Division of Biology and Biological Engineering, California Institute of Technology, Pasadena, CA 91125;
9Department of Physics, California Institute of Technology, Pasadena, CA 91125; and *Chan Zuckerberg Biohub, San Francisco, CA 94158

Edited by Ken A. Dill, Stony Brook University, Stony Brook, NY, and approved May 10, 2021 (received for review December 13, 2020)

Quantitatively describing the time course of the severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) infection within an in-
fected individual is important for understanding the current global
pandemic and possible ways to combat it. Here we integrate the best
current knowledge about the typical viral load of SARS-CoV-2 in
bodily fluids and host tissues to estimate the total number and mass
of SARS-CoV-2 virions in an infected person. We estimate that each
infected person carries 10° to 10" virions during peak infection, with
a total mass in the range of 1 ug to 100 pg, which curiously implies
that all SARS-CoV-2 virions currently circulating within human hosts
have a collective mass of only 0.1 kg to 10 kg. We combine our esti-
mates with the available literature on host immune response and

the closest organism to humans where such comprehensive data
are available. Using these measurements, we estimate the total
number of virions by multiplying the concentration of viral ge-
nomes in each tissue by the total tissue mass (11, 12). We assume
that each genome is associated with a virion (i.e., the ratio of
virions to genome copies Flisions o RNA copies = 1). In case where a
large fraction of the viral RNA copies are present as “naked” RNA
(not encapsulated inside viral particles), using viral RNA copies as a
proxy for the number of viral particles could lead to an overestimate.
We expand on this source of uncertainty in the discussion. As seen in
Fig. 1, the lungs are the largest of these tissues on a mass basis
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Cognetti & Miller find that in the blood of a vaccinated human 65.7 mg spike protein are

induced. Assuming a molecular mass of 140 kDa, a number of 4.7¢10!7 spike proteins will be
appearing. That implies that 100.000 more spike proteins occur upon vaccination compared to

a natural infection.
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Article
Monitoring Serum Spike Protein with Disposable Photonic
Biosensors Following SARS-CoV-2 Vaccination

John S. Cognetti ! and Benjamin L. Miller 1:23:4*

Departments of 1Biomedical Engineering, University of Rochester, Rochester, NY 14627, USA;
john.cognetti@rochester.edu

Biochemistry and Biophysics, University of Rochester, Rochester, NY 14627, USA

Optics, University of Rochester, Rochester, NY 14627, USA

Dermatology, University of Rochester, Rochester, NY 14627, USA

Correspondence: Benjamin_miller@urmc.rochester.edu
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Abstract: While mRNA vaccines have been well-studied in vitro and in animals prior to their use in
the human population during the Covid-19 pandemic, their exact mechanisms of inducing immunity
are still being elucidated. The large-scale collection of data necessary to fully understand these
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APPENDIX 5
Gentoxicity of ALC-0315

Without providing scientific reasons, the EMA declares that genotoxic potential is not to be

expected.

O

EUROPEAN MEDICINES AGENCY
SCIENCE M

EDICINES HEALTH

19 February 2021
EMA/707383/2020 Corr.1*!
Committee for Medicinal Products for Human Use (CHMP)

Assessment report

Comirnaty

) L
Two novel excipients are included in the finished product, the cationic lipid ALC-0315 and the
PEGylated lipid ALC-0159. Limited information regarding the novel excipients are provided.
ALC-0315 (cationic lipid)

The ALC-0315 novel excipient is a cationic lipid containing a tertiary amine and two ester moieties, ((4-
hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate).

With regards to the vaccine components, only the whole formulation (modified RNA in LNPs) were used,
so there is no toxicological data on the LNP alone or its specific novel excipients. The novel LNP
components, these are not considered primarily as adjuvant substances.

No genotoxicity nor carcinogenicity studies have been provided. i’he components of the vaccine
formulation are]lipids and RNA that are not expected to have genotoxic potentiall
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APPENDIX 6
Representative samples obtained at the Paul-Ehrlich Institute

On its internet page, The Paul-Ehrlich Institute declares that the manufacturer sends the
samples for the analytical investigation. It is claimed that these samples are “representative.

bR A [N [i https://www.pei.de/DE/service/fag/fag-coronavirus-inhalt2.htmi

Q Institut  Arzneimittel Arzneimittelsicherheit Regulation F

—

Wie erfolgt die Auswahl der Probe fiir die Chargenpriifung: Per Zufall oder
werden groflere Impfstoffmengen fiir die Testung ins Paul-Ehrlich-Institut =
geschickt?

Nein, der Hersteller schickt Proben der entsprechenden Chargen an das Paul-

Ehrlich-Institut, die reprasentativ fir die gesamte Charge sind.
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