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Editorial
Reconstruction of Regulatory Science in the Age of Genetic Technologies:
Restoring Biologically Grounded Safety Assessment and Ethics

dJun Ueda
Associate Professor,
Asahikawa Medical University
Masanori Fukushima
Representative,
Learning Health Society Institute

1. Introduction: Historical turning point and regulatory void

During the coronavirus disease 2019 (COVID-19) pandemic, modified mRNA (modRNA)
products and related genetic therapeutics encapsulated in lipid nanoparticles (LNPs) were rapidly
and widely administered to billions of healthy individuals worldwide. This is an extremely critical
historical turning point in the medical application of synthetic biology and genetic technology. The
ethical foundation established by the 1975 Asilomar Conference, stating that “when scientific
progress overtakes safety management, scientists must lead the precautionary principle prior to

deployment” V), is currently in a grave crisis.

The collection of papers included in this issue, “Regulatory Science on Gene Vaccines for the
Prevention of Infectious Diseases,” serves as an ex post facto academic systematization of the
detailed scientific and jurisprudential bases underlying the demands for correction (Part 2,
Materials 1-3 of this collection) previously submitted to administrative agencies (such as the
Ministry of Health, Labour and Welfare). Specifically, we placed at the beginning, as the latest
proposal papers of Part 1, the “Proposal for the Amendment of the Cartagena Act” 2, which urges
the correction of the legal system from the perspective of environmental and ecosystem
conservation, and the “Proposal for the Amendment of Non-clinical Study Guidelines for Infectious
Disease Preventive Vaccines” 3, which corrects the contradictions of examinations that diverted
the framework of conventional vaccines. Following this, Japanese translations of English paper
from an international perspective and their commentaries (Part 2) are included 4 %. The
restoration of medical ethics and the presentation of a new regulatory framework based on facts

are the purposes of this issue.

2. Institutional category error and the “paradox of classification”

The core structural defect in vaccine review, pointed out throughout this collection of papers,
lies in the paradox of classification that “the purpose (intent) of preventing infectious diseases is

treated as a legitimate reason to exempt strict safety evaluation based on biological mechanisms.”

— _ A
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modRNA-LNP products and self-amplifying mRNA (saRNA)-LNP products are “gene transfer
products” that introduce exogenous nucleic acids into cells and utilize the host’s cellular machinery
to translate non-self proteins. Despite having a risk profile equivalent to that of gene therapy
products from the perspective of the mechanism of action, they were defined as “infectious disease
preventive vaccines” in administrative classification. Driven by the fact that this “administrative
label” overwrote the “biological mechanism,” strict non-clinical studies regarding
pharmacokinetics, biodistribution, long-term persistence, genotoxicity, and carcinogenicity, which
are mandatory for gene therapy products, were institutionally exempted. Safety must be defined

not by bureaucratic procedures (Bureaucracy), but by strict biological functions (Biology).

3. Facts demonstrated by real-world data and the inevitability of market withdrawal

As a result of this category error, extremely serious public health damage has become a reality.
As detailed by the translated papers in this collection, uncertainties inherent to the platform, such
as immune tolerance associated with IgG4 class switching, persistent expression of spike proteins
in various organs, and furthermore, residual plasmid DNA originating from the manufacturing

process, have manifested.

In addition, real-world data objectively demonstrate a lack of efficacy and an increase in risks,
such as the loss of infection prevention effects due to multiple inoculations and an increase in
excess mortality. Despite the fact that numerous safety signals have been confirmed, the current
situation in which revocation of approval and market withdrawal based on the Pharmaceuticals
and Medical Devices Act (Article 74-2, etc.) ® have not been implemented is an administrative

inaction, and a serious deviation from the principle of evidence-based policymaking.

4. Humans as hosts and prevention of diffusion into the environment (Limits of the Cartagena
Act)

Furthermore, the deployment of genetic technology is expanding beyond individual health
damage to the dimension of biosafety. After synthetic nucleic acids with persistent expression
mechanisms, including saRNA, are administered to the human body, a risk exists that they are

discharged (shedding) into the environment via extracellular vesicles such as exosomes.

However, under the current Cartagena Act ? and related ministerial ordinances, artificially
synthesized nucleic acids with self-replicating ability are not clearly positioned as “living modified
organisms, etc.,” and genetic information that requires strict containment (BSL3, etc.) at the
research stage has become institutionally unregulated at the clinical stage. In order to close this
institutional void, it is necessary to clearly stipulate synthetic nucleic acids as subjects of
regulation, incorporate humans into the definition of “host,” and legally obligate public health

measures to prevent diffusion, including the ensuring of traceability.

EPN
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5. Toward the construction of a new governance system

We propose a fundamental shift in the paradigm of regulatory science from the current reactive
system of “Permission after harm” to “Precaution before deployment.” This philosophy is
completely aligned with the “Asilomar 2027” initiative (establishment of a global summit and a
new security system to govern the era of genetic technology) advocated by an international team
of scientists and legal scholars, including ourselves 8. In order to govern the coming era of genetic
technology, it is essential to establish the following principles and amendments to guidelines as

an international framework.

Classification based on biological mechanisms: Regulate all platforms utilizing exogenous
nucleic acids as substantial gene transfer products, regardless of their preventive intent.

Amendment of non-clinical study guidelines (Mandating of prior verification): Even for
infectious disease preventive vaccines, the implementation of the following non-clinical

studies shall be mandated in principle for gene transfer products:
1. Pharmacokinetics and biodistribution studies
2. Long-term persistence studies
3. Reproductive and developmental toxicity studies
4. Genotoxicity and carcinogenicity studies

Abolition of evaluation exemptions based on platform commonality: Even if the platform
technology (LNP, etc.) is common, if the expressed antigen is different, the omission of non-
clinical studies on the grounds of equivalence shall not be permitted, and strict evaluation for
each individual product shall be required.

Stepwise and strict prior verification: Institutionalize independent and mandatory prior non-
clinical evaluation panels according to the persistence of genes and the possibility of
interactions.

Evaluation by independent monitoring institutions: A third-party institution, completely
independent from conflicts of interest and possessing the right of direct access to raw data,

shall lead the approval review and long-term post-marketing surveys.

6. Conclusion

The current crisis in public health and regulatory science is fundamentally rooted in the fact
that the “administrative label” has overwritten the “biological mechanism.” Each paper included
in this collection is the result of analyzing phenomena based solely on pure facts, jurisprudence,
and logical structure, while thoroughly eliminating existing authority and majority biases.

Scientific trust is maintained not by administratively concealing uncertainties, but only by

EPN
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continuously producing verifiable evidence. Toward the restoration of medical ethics and the
securing of true safety for the public, we are confident that this collection of papers will serve as
a firm foundation for structural reform within regulatory authorities, the scientific community,

and society as a whole.
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Abstract

0 O The clinical translation of lipid nanoparticle (LNP) vaccines based on synthetic modified mRNA
(modRNA) and self-amplifying mRNA (saRNA) during the COVID-19 pandemic has exposed regulatory
gaps in Japan’s Cartagena Act and its associated ministerial ordinance. These regulatory frameworks were
not originally designed to address synthetic genetic platforms with potential self-replicating properties. As
a result, serious concerns regarding biosafety and governance of these vaccines have been raised. In
particular, concerns have emerged regarding the duration and controllability of i vivo antigen expression,
the potential biological effects associated with spike protein expression, and the theoretical possibility of
reverse transcription suggested by certain iz vitro studies. This paper proposes two principal legal reforms.
First, it recommends revising the definition of “Living Modified Organisms” (LMOs) to encompass
synthetic nucleic acids capable of sustained iz vivo protein expression, thereby covering both self-
amplifying and non-amplifying platforms. Second, it proposes explicitly recognizing humans as “hosts”
within the framework of biosafety containment regulations, thereby clarifying the regulatory scope for
emerging genetic technologies. In addition, this paper advocates the mandatory implementation of
comprehensive preclinical assessments, including pharmacokinetic, carcinogenicity, and genotoxicity
testing, as well as the establishment of independent third-party review mechanisms. By integrating legal
analysis with recent biological insights, this paper argues that timely legislative reform is necessary to
ensure coherent risk management across both research and clinical applications, safeguard public health,
and reinforce the robustness of Japan's biotechnology regulatory framework.

Key words
modified mRNA vaccine, self-amplifying mRNA, genetic modification, Cartagena Act, humans as hosts,
containment measures
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Table 10 Classification of Hosts or Nucleic Acid Donors
under the Type 2 Use Ministerial Ordinance
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Table 20 Toxicity and Concerns Regarding the SARS-CoV-2 Spike Protein
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Fig. 20 Structure of Self-Amplifying mRNA
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Table 30 Development status of Self-Amplifying mRNA Therapeutics
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Abstract

0 O This paper highlights structural deficiencies and critical challenges within the current “Guidelines for
Nonclinical Studies of Vaccines for Infectious Disease Prevention,” issued by the Ministry of Health,
Labour and Welfare (MHLW) of Japan, as applied to novel gene-transfer products such as modified mRNA
lipid nanoparticle (modRNA-LNP) and self-amplifying mRNA-LNP (saRNA-LNP) formulations. We argue
that these formulations are functionally equivalent to gene therapies due to their iz situ translation
mechanism. Accordingly, treating them under the same framework as conventional vaccines constitutes a
categorical error. Consequently, essential nonclinical elements- including pharmacokinetic profiles, long-
term safety, genotoxicity, carcinogenicity, and rigorous shedding studies (including quantification of LNP
carriers and translated antigens shed via bodily fluids and exosomes)- remain insufficiently addressed in
recently approved modRNA-LNP and saRNA-LNP formulations. Furthermore, critical gaps exist in the
evaluation of multivalent vaccines and IgG subclass distribution, particularly IgG4 class switching. To
properly address these complexities, it is necessary to employ diverse animal models that reflect varied
genetic backgrounds and comorbidities. Given the uncertainties regarding the persistence and long-term
effects of these mRNA-LNP platforms, this paper proposes the following: (1) the establishment of
independent, rigorous standards aligned with gene therapy guidelines; (2) the creation of an impartial third-
party evaluation body; and (3) the mandating of nationwide active surveillance as an indispensable fail-safe
when long-term nonclinical trials are waived during public health emergencies. We therefore call for the
implementation of these structural reforms to uphold scientific integrity and ensure public safety.

Key words
Nonclinical trials, Guidelines, mRNA vaccines, Gene therapeutics

Rinsho HyokaO Clinical Evaluation(1120260 58 1[1] 29053.

0300 A
BR



oogog

000000000000 000D00Do0o0o
O0[MJaneway0 0000000 900201900
Murphy KOWeaver CO OO0 O000000OO
000000000000 0000Dnooooo
oooooooooo'o
0000000000000 o0o00oooon
0000000000 000000D000000
000000000000000000000o
0000000000000000oooogo
0000000000 000000D000000
000000000000000000000o
J000d0000000000ooOooooooon
000000000000 000000000
007230 [0
0000000000SARS-Cov-200000
00000000000% 00000 mRNADO
00000000 00modRNA-LNPO O O00O0O
00000000000000000o0ooogo
0000000000000 000D000000
goooooooooooooo®*™moooo
00000000000000000o0oogo
0000000000000 000D000000
000000000000000000000o0
O0OmodRNA-LNPO D OO O0DOO0ODOO0OOOO
000000000000 0000000000
000000000000000000000o0
00000000000000000o0oogo
00000000000000000000 %™
0000000000000000000000
0000000020210 0000000000
0000000000000 000D000000
000000000000000000000o
00000%0202503031000000 2,295
0000000000000 000D000000
UD00000D00O0modRNA-LNPO OO OO
000000002021020000000 9,406
0000000000000 00000000 X0

0310

Clin Eval 541 112026

gooooooooooooooooobon
godoobobbbooooooobobbboogoo
ggoobobobbbooooooobobbboooo
gdobooooooooboboooooboon
O0safety marginD 0D OO0 D0O00OOO0DOOOO
ggoobobobbbooooooobobbboooo
gdobooooooooboboooooboon
00 post-marketing surveillance00 0000000
ggoobobobbbooooooobobbboooo
goooooooomoooooooooboon
goobobobobobooobooboobo
ggoobobobbbooooooobobbboogoo
gdoboooooooobooooooboon
goMmoooobboooobbooogoboooo
ggoobobobbbooooooobobbboogoo
gdoboooooooobooooooboon
00000®00000000000000000
ggogoobobbbooooooobobobbooga
gdoboooooouoobooooooboon
godoobobooooooobobbooooo
ggoobobobboooooobbbboooo

gooooooboobooooooouoobon
godoobobbbooooooobobbboogoo
gboobobobobobooouobobobo
0o0ooooobooooooooobooooo
godoobobbbooooooobobbboogoo
ggooobobbbooooooobobbboogoa
O00000OmodRNA-LNPO OO OOOOOOO
godoobobbbooooooobobbboogoo
ggooobobbbooooooobobbboogoa
0ooopoooboooooooobooooooo
gooooooobobobboboouogooao
0 European Medicines Agencydd EMADO OO OO0
JOodOoKbCADODODDOooODooooooooo
goooobbobooooooboboboboooo
o0 o00000000000000000
godobooooooooboooooobon
goooobobobbooooooobobbboogoo
gdgad

goooooooobooooooooobon

BR



00000540100 2026

00000000000o0o0oooo0oonon
000000000000000000000o
00o00000000000000oooogo
0000000000000 000D000000
000000000000000000000o
00o00000000000000oooogo
0000000000oooooooo™™g
00000000000 0000000ooOo
oooo*®oo0o0o0000000ooooog
oooooo™®oooo0o0o0o0o0ooooo
0000000000000 0000O0o0g
mRNA-LNPO OO0 DODOO0OO00O0O0O0O0O0OOO
000000000000000000 02024
gi1000000000000000000000
0000000000000000o0oo®ao
0000000000000 000D000000
000000000000000000000o0
000000000000 00000o0ooogo
modRNA-LNPO O 000000000000
000000000000000000000o0
O00O0OmodRNA-LNPO OO OO OOO0OOOOO
0000000000000 000D000000
000000000000000000000o0
0000000000000000oooogo
0000000000000000000000
000000000000000000000o0
0000000000000 000 Pharmaceuticals
and Medical Devices Agencydd PMDADD O modRNA-
LNPODOODOODODOODOOODOODOODOO
000000000000 000000000o
000000000000 DDO0 modRNA-LNP
00000000000D0O0oooooooao
000000000000000000000o
O000D00Table 10%°* 000000000
000000000000000000000o0
00033330 0000000000000000
0000004030370 000000000000
000000000264 00000000000
1.000000000000000000000
0000000000000000D000000

0U000000O0OWHODO20050 0000000
0U000000000000D0MIBNT162b20
OLNPOOOOOODODOPKOOOOODOO
000000000000 0oO0oooooo
000000000000 0000000o00o
000o0000000000000o0oooogo
O0OmodRNA-LNPO OO0 D O0DO0ODODODOO
000000000000 0000000o00o
000000000000 000000000o
000000000000000000000D0
000000000000 0000000o00o
oooooog
00000000D0000000000000
0000000000 o0O00oooooooao
000000000000 000000000n
0000000000000000000000
00000000000 0dTable 20% %7 %
000000000000 0000o0oo0ogo
0000000000000 o0OO0oO0DDOo
modRNA-LNPO O D0 000000 DODOO
000000000000 0000o0oo0ogo
000000000000 Do000000ooon
WHO O 20200 0 modRNADO D OO 0D OO0
000000000000 0000o0oo0ogo
0000000000000000000000
Oo00DOooo*02021000000000
00o00000000000000o0o0o0ogo
000000000000 0000D000000
0o0o0o00o00oooooo®noooooo
O0O0OO0OmodRNAO D DODOODOOODOOOOO0O
000000000 0000o00o0on
00000000000 0000000o00o
000000000000 modRNA-LNPO O O
0000000000000000D000000
000000000000 0000000000
0000000000000000o0oo0go
0000000000000000000000
000000000000 0000000000
0000000000000000o0oo0go
ooo

BR



Clin Eval 541 112026

Table 10 Evaluation of Comirnaty’s compliance with nonclinical testing guidelines in Japan
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Table 10 Evaluation of Comirnaty’s compliance with nonclinical testing guidelines in Japari] cont’d(]
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Table 20 Differences in nonclinical testing evaluation items between general pharmaceuticals
and vaccines for infectious disease prevention

obobooooooooooooOoOoooOoOoooooooo

gooooooooooooooooooOoooooboboobooooDOooboooo

goooooD2s0000Mm

goooooad goooooooo
gooo
gooo ([ICHMIR2MDOO0OO0OO0OO0OO0OO0O0OO0OO0OODOOOOOOO0DOO0O0O0O0ODOO0DODOODODOODODOOOOOOODOD
0000 (0000000000000 0 4000 |0oooooooooooooboooobooo
000000oooooooooooooooooooo
000D DO0O0D0D0O0O00O0OD0O0OOONOAELD No
Observed Adverse Effect Level DO OO OO0 2000
O000O0O0o0oOooobooooooboboooooooo
gooooooo
J000 (000000000000 000000000000O0 |oC000000000000000O0OC0OO0OOOODOOD
o000 (0D00o0b0o0o0o0oobOo0o0od0oooboo0ooobOoO0 |oob0o0oo0oooob0i10bDoo0bOO0oOoboUooooon
p0000100000000000000000O00D0 |D00000000O0O000000O0OOOOODODODOD
pooo10004™ J000000000o0o0o0oU0U00oo0o00UUUmg/kg
jgooooooooo7o0O0OO O0Om/kg0 00 000000mg/kg0 0 mL/kgD OO
0000030000000 000000000000 |0DOo0o0obOo0oooo
0000000000000 oooooooooooo
JOo0oboooooooooooooboboooooooboa
joooo0O0ooo0ooooUoOooooOoooooog
gO000oooOooobobo0oooooboooooobooo
Jo0o0oo00o0oooooooooooooooooo
oooo
Jodo0 |200000001000000010D0000D0O00O0ODO (0000000000000 00d0O0DO0OooOoOD100
Jo0o0 |Doooooooo 0000000ooooooooooooooooooo
oo gooooooooa
O gooooil1000o0oo0oooooooooooo goooo
Jo000 |0Doooooooooooooo goooooooooooooo
gooooo
J000 (00000000 00000O00000000000O0 (0000000000000 0D0O0OO0OOO0OO0O0100
Ogoo0o (0Dobooooooooooa gO00oooboooooooboooooboooooooboo
oo gooooooooo
J000 |000o0ooooooooooooo goooo
gooo
0000 |0o0o0ooooO0ooooooooooooo goooooooooooooo
ooo AlD0O0OO0O0O0O0O0O0OOOO0OO0DO0O0DOOOOOOO 00000000oooooooooooooooooo
Jl1o0ddooooooooooo gooooao
jJ0000000o0oo000
03000000oo0pooOoonDoon
J400000000000000
gs50000000oooa
jJeJ0000OO0OOoOOOOOOOO
O70000000O0OOOooa
BOAOOOOOODOODODDODOODODDODODODODOOOOGO
Jljoooooooooooo
J2000000000000
g30o00oooouoooooooooo
0400 000000000000
gs00000oooooo
pgedoooooo

0350

BR



00000540100 2026

Table 20 Differences in nonclinical testing evaluation items between general pharmaceuticals
and vaccines for infectious disease preventiori] cont’d]
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Table 40 Differences between conventional vaccines and genetic vaccines,
such as modRNA-LNP formulations
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Table 50 Comparison of testing items between gene therapeutics and vaccines
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Table 600 Toxicity and safety concerns regarding the SARS-CoV-2 spike protein
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Table 700 Characteristics of effective vaccines
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Age Group Unvaccinated Case Fatality Rate 1 Dose Case Fatality Rate 2 Doses Case Fatality Rate
90 years and older 8.45% (18/213) 3.39% (2/59) 1.03% (1/97)
8089 years 5.42% (39/719) 5.53% (12/217) 2.03% (6/296)
70-79 years 1.68% (23/1,366) 2.04% (11/538) 1.03% (4/387)
6569 years 1.31% (13/991) 0.60% (2/334) 0.49% (1/203)
6064 years 0.32% (10/3,098) 0% (0/715) 0.85% (1/117)
55-59 years 0.16% (9/5,728) 0.13% (1/787) 0% (0/117)
5054 years 0.18% (15/8,257) 0% (0/806) 0% (0/146)
45-49 years 0.083% (8/9,588) 0.14% (1/726) 0% (0/132)
40-44 years 0.030% (3/9,847) 0.18% (1/568) 0% (0/127)
30-39 years 0.018% (4/22,764) 0.09% (1/1,063) 0% (0/244)
19-29 years 0.002% (1/41,375) 0% (0/1,605) 0% (0/352)

18 years and younger 0% (0/16,394) 0% (0/101) 0% (0/11)

All Age Group 0.12% (143/120,340) 0.41% (31/7,519) 0.58% (13/2,229)
65 years and older 2.83% (93/3,289) 2.35% (27/1,148) 1.22% (12/983)
Under 65 years old 0.04% (50/117,051) 0.06% (4/6,371) 0.08% (1/1,246)
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Age Group Unvaccinated 2 Doses Only 3 Doses Completed Vaccination Status Unknown
(excluding 3rd dose recipients)
New Cases (July 1 — July 17, New Cases (July 1 — July 17, New Cases (July 1— July 17, 2022) New Cases (July 1 — July 17,
2022) / Unvaccinated Population | 2022) / 2 Dose Vaccinated | / 3 Dose Vaccinated Population (July | 2022)
(July 17, 2022) (New Cases per | Population (July 17, 2022) (New | 17, 2022) (New Cases per 100,000
100,000 Population) Cases per 100,000 Population) Population)
0-11 years 83,304 / 10,702,008
(778.4)
12-19 years 19,220/ 2,177,023 30,075 / 3,846,574 11,699/ 2,917,567 19,190
(882.9) (794.9) (401.0)
2029 years 15,855 / 2,403,781 31,268 / 4,306,081 31,015/ 6,012,155 19,497
(659.6) (726.0) (515.9)
30-39 years 13,648 / 2,811,723 26,493 / 4,202,769 33,461/7,281233 20,447
(485.4) (630.4) (459.6)
4049 years 9,882 /3,141,838 22,562 / 4,249,005 41,775/ 10,965,616 19,536
(314.5) (531.0) (381.0)
50-50 years 5.479 /1,251,177 10,391/ 2,591,318 35,955/ 12,922,885 12,128
(437.9) (401.0) (278.2)
6064 years 1,262/ 616,652 1,088 / 604,356 13,225/ 6,177,151 3,754
(204.7) (328.9) (214.1)
6560 years 687/1,033,530 953 /363,017 10,665 / 6,687,911 3,109
(66.5) (262.5) (159.5)
7079 years 1,179/ 865,189 1,342 / 595,475 17,222/ 14,734,058 4,954
(136.3) (225.4) (116.9)
8080 years 626/51,335 812/413,436 8,732 /8,562,739 3,081

(1219.4)

(196.4)

(102.0)

90 years and older

277/-
()

310/ 141,847
(218.5)

3,201 /2,249,696
(146.3)

1,467
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DNA/R
B b First - NA
Researcher b I & .Of reporte | Methods Itz (Uit 1 ratio Concerns Source (Publication etc.)
Country Company | Vials d ng) (limit
1/3030)
Electrophoresi . | 18—
s(Agilensy | 220008~ 330me* |, Preprint [146]
Pfizer, 12 2023 Reported to and
Modemna Feb-23 presented at FDA
Fluo:r.umeter 312ng—843 ng * 1/47 - Presented at the World
(QP“bit) 0 :j 361 Council for Health
qPCR i 12ng 1/43 | Adverse K Fm.md.g:ne
.. 9 integration in OvCar3
McKernan | Medicinal 175ng - 618 ng Events, Ils transfected
K, etal Genomics, US Fluor_ometer (after Tritton-X/RNase Gene zancer cells trans
(Qubit) A) Integration yK'a'.mmerer
Pfizer, % Found SV40
Mo.(.ier.na, 2023 enhancer in tumeors of
Daiichi- | 5 Nov-23 vaccinated
Sankyo qPCR 88.8 ng (Phizer) (¥reported in
{Japan) Substack)
Pfizer, 2023
Moderna Some Tul-23 qPCR 06ng—187ng
Pfizer Z; ngS(SSV40=, PﬁzKer) Presented in South
2020, P-ﬁz_er). ng (Neo ? Adverse Carolina Senate [148]
Buckhaults Usc, Us Pfizer 1.5 - 2.0 ng (OR], Events, ) P Prr.?sented gene
PJ. 2023, 4 2024 PCR Pfizer) Gene integration to normal
Moderna Apr-24 E 25187 . Integration | human epithelial stem
.5 — 18.7 ng (Spike,
2020, cells
Modw Pfizer)
) 0;3 ma 0.002 - 0.004 ng
{ORI, Moderna 2023)
Konie B ﬁzid:rgg Adverse Reported to the German
Kl.rchgnr.r, Detoctions Pfizer, 7 2023 Fluorometer 3.600 ne — 5.340 1. 1/12 - | Events, Ministry of Health
1o G den, | Moderna Sep-23 | (Qubit) ATIRETTHE 1y Gene Published in Methods
- ¥ ndep- Integration | Protocol [147]
Germany
Fluorometer
Speicher University of (Qubit) 1,896 ng— 5,100 ng Adverse Preprint [145
DI, Guelph, Canada | Pfizer, 2023 Events, reprint [145]
e 27 0.22ng—243ng Presented at the World
McKernan | Medicinal Moderna Oct-23 . Gene .
. qPCR {Spike) 0.01 ng —4.27 . Council for Health
K., eral Genomics, US Integration
ng (ORI)
451 ng — 1,420 ng
f(llu (L“gn eter {after RNase A/DNase
Pfizer, ot Iy Adverse Reported to Therapeutic
Speicher University of Moderna B 2024 6.46 ng — 163.68 ng Events, Goods Administration
D.I. Guelph, Canada | (Australia Jun-2 {Spike) Gene (TGA, Australia)
) qPCR 0.54ng—12.97ng Integration | Under litigation
(ORI) 3.70 ng — 14.69
ng (SV40e, Pfizer)
Aix-Marseille 216 ng (Avg)
Raoult D. Univ (Former Pfizer Some ;024 94 F(llu (::mﬂﬂ 5,160 ng (Avg, after g:m: i Preprint [143]
Prof), France ov- (Qubit) Triton-X-100) cgration
s Univ. Hospital 2’712 3,683 ng (after Adverse Published in Science,
Kémmerer  Wiizh Phizer 4 2024 Fluorometer Triton-X-100) 32.71 — Events, ublic health policy and
U, eral 2& e Dec-24 | (Qubit) 42.09 ng (after Triton- Gene tP}l Taw [1 42]P o
crmany X-100/RNase A) Integration ©law
41.4-109.5 ng Published in Journal of
Wang TJ., Centreville High 2024 Fluorometer (emx_:tc:d by Monarch Gene High School _Sc:mcc
Kim A., School Pfizer 6 Dec-24 | (Qubit) Plasmid DNA Inteeration [144], Technically
Kim K. o0 ~ Miniprep, which g supported by the FDA
includes RNase A) researchers
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