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Instructions for Using

Simultaneous < Windows | macOS | Web app Android | iOS >

Translation

i 1. In your meeting/webinar controls, click Interpretation @
(c9) . .
Recond Show 2. Click the language that you would like to hear.
captions
k ’ 3. (Optional) To hear the interpreted language only, click Mute Original Audio.
(D =
Interpretatiog Breakout Notes‘
O o ¢ You must join the meeting audio through your computer audio/VolP. You cannot listen

e e | to language interpretation if you use the dial-in or call me phone audio features.

( * As a participant joining a language channel, you can broadcast back into the main

© > audio channel if you unmute your audio and speak.

Meeting info Transfer to
room
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SESSION 2 - MODULE 1 - 10 MINUTES

Opening & Recap of Session 1

A CEPI-led workshop for NRA regulators of the Americas C E P I



SESSION 2 - AGENDA

What Day 2 covers

Four modules build the answer to today's framing question — starting with this recap, then moving into emergency development, reliance, and
inspection.

Opening & Recap Recap of Session 1 and the framing question that runs through today.

Development under emergency How development and review compress when time is short.
Reliance in the Americas Regional experience using others' decisions to move faster.
° Product-specific GMP inspection Inspecting RNA and LNP manufacture against the right expectations.
@ Session 2 - Opening & Recap CEPI - Regulatory Pathways in the Development of RNA Vaccines
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RECAP

What we established in Session 1

The molecule The manufacture
MRNA elements — 5" cap, UTRs, antigen ORF, poly(A) tail — each Cell-free IVT and LNP formulation; sequence-agnostic and faster to
annotated and justified. adapt.
The RNA family The platform question
Standard mRNA, self-amplifying RNA, and circular RNA — one RNA, LNP, or both — the boundary shapes data-sharing and change
diversifying platform. management.

a Readiness & roles Six-domain self-assessment, product classification, and the two NRA roles.

@ Session 2 - Opening & Recap
Sensitivity: Official

CEPI - Regulatory Pathways in the Development of RNA Vaccines



PRIMER - mRNA, IN PLAIN TERMS

What mRNA is — and what it does in the body

MRNA is a short-lived instruction, not a drug that lingers. The vaccine delivers the message; your own cells make the antigen.

Deliver Translate Display Clear
The lipid nanoparticle carries the Ribosomes read the mRNA and The antigen is shown to the The mRNA is broken down within
MRNA into the cytoplasm of your build the target antigen, exactly immune system, which learns to days. It does not enter the
cells — it stays outside the as they read the cell's own recognise it. No live virus is genome and does not change
nucleus. messages. involved. your DNA.

Never enters the nucleus Never alters DNA Cleared within days

@ Session 2 - Opening & Recap CEPI - Regulatory Pathways in the Development of RNA Vaccines

Sensitivity: Official



PRIMER - WHY IT MATTERS

Why this makes a fast, adaptable platform

The same mechanism that keeps mRNA transient also makes it a versatile platform — the process barely changes when the target does.

Plug-and-play Sequence-agnostic Transient & non-integrating
Swap the coding sequence, keep the No cell culture and no eggs. The same cell- Expression is temporary and the genome is
process. A new antigen does not mean a free chemistry makes any construct, so untouched, giving a well-characterised

new manufacturing method. scale-up is faster. safety profile.

‘ For an NRA: platform knowledge carries across products — the review of the process can be largely reused when only the sequence

changes.

@ Session 2 - Opening & Recap

Sensitivity: Official

CEPI - Regulatory Pathways in the Development of RNA Vaccines



SESSION 1 - THE MOLECULE

Anatomy of the mRNA construct

Read 5" to 3, every element is deliberate. Only the coding region changes from one product to the next.

5 cap

Lets the ribosome recognize
the message and shields it
from rapid degradation.

@ Session 2 - Opening & Recap
Sensitivity: Official

antigen ORF

poly(A) tail

5 UTR

Tunes how efficiently the
message is translated into
protein.

antigen ORF

The coding region — the only
part that changes between
products.

PLATFORM VARIABLE

3"UTR poly(A) tail
Stabilises the message and A length-controlled tail that
helps sustain expression. further stabilizes and boosts
translation.

CEPI - Regulatory Pathways in the Development of RNA Vaccines



SESSION 1 - THE MANUFACTURE

Cell-free synthesis, then formulation

The mRNA is made in a tank with no living cells, then wrapped for delivery. The chemistry does not change when the sequence does.

DNA template , In-vitro transcription , Purification , LNP encapsulation , Fill & finish
A linearised plasmid encodes Enzymes synthesise the Template, enzymes, and The mRNA is wrapped in a Formulate, fill, and release
the construct to be MmRNA — a cell-free reaction, reaction by-products are lipid nanoparticle for delivery the finished product.
transcribed. no cell culture. removed. and stability.

the same platform process makes any construct.

@ Session 2 - Opening & Recap CEPI - Regulatory Pathways in the Development of RNA Vaccines

Sensitivity: Official



SESSION 1 - THE RNA FAMILY

One platform, three RNA formats

The molecule can take several forms. The differences change dose and durability — but the regulatory questions rhyme across all three.

Standard mRNA Self-amplifying RNA
Encodes the antigen directly. The most Carries a replicase, so each molecule
mature format and the basis of the first makes more copies inside the cell —
licensed products. potentially much lower doses.

Circular RNA

A closed loop with no free ends, aiming for
greater stability and longer-lasting
expression.

— the review builds on shared foundations.

@ Session 2 - Opening & Recap
Sensitivity: Official

CEPI - Regulatory Pathways in the Development of RNA Vaccines



SESSION 1 - THE PLATFORM QUESTION

Where do you draw the ‘platform’ line?

‘Platform’ can mean the RNA, the delivery system, or both together. The boundary is a regulatory choice with real consequences.

RNA only LNP only RNA + LNP together
The message is the platform; the LNP is The delivery system is the platform; each The whole system is treated as a single
assessed per product. new RNA rides on it. platform.

‘ Why it matters: the boundary you choose shapes what data can be shared across products and how post-approval changes are managed.

@ Session 2 - Opening & Recap CEPI - Regulatory Pathways in the Development of RNA Vaccines

Sensitivity: Official



SESSION 1 - READINESS & ROLES

Assessing readiness, and knowing your role

A self-assessment across six regulatory domains, a product classification, and the two roles an NRA can play — the set-up for Session 2.

Six-domain self-assessment
Scientific expertise
Analytical infrastructure
Legal & regulatory authority
Operational systems

Collaboration mechanisms

RNA GMP inspection readiness

@ Session 2 - Opening & Recap
Sensitivity: Official

Product classification — vaccine, biological, or gene therapy? The

‘ category sets the pathway, dossier, and inspectorate.

Manufacturing-country NRA

Oversees development and
production at source — the full
dossier, GMP, and release.

Importing-country NRA

Relies on the work of others where
possible, focusing effort on local
decisions.

CEPI - Regulatory Pathways in the Development of RNA Vaccines
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The mRNA Vaccine
Revolution

Core principles, safety, and regulatory pathways
of platform technologies

PLATFORM SCIENCE CLINICAL SAFETY REGULATORY PATHWAYS




VACCINE PLATFORMS lmmunoscﬁpt”

Four Generations of Vaccine Technology

Whole-organism either Recombinant subunit Adenoviral non replicating Synthetic in nature,
live and weakened, or vaccines, consisting of DNA and plasmid DNA carries the cells' message
killed forms specific protein antigens « VSV-Ebola vaccine to make the antigen for a
* Polio, hepatitis A, rabies, or protein components « COVID19 particular infection
influenza, yellow fever, * Seasonal influenza, * COVID19
measles, mumps, rubella, hepatitis B, HPV
typhoid

Process Economics

Time to manufacture




mRNA-LNP VACCINES: MECHANISMS OF ACTION AND PATHWAYS TO NEXT-GENERATION IMMUNITY

Powerful, Coordinated Immunity, Millions of Lives Saved. Continued Innovation for a Healthier Future.

nature

Nucleoside-modified mRNA-lipid-nanoparticle (mMRNA-LNP) vaccines confer a high level of protection against severe COVID-19 and, since their first authorization
for human use in 2020, have saved millions of lives. Their efficacy relies ort the induction of powerful and coordinated innate and adaptive immune responses.

THE mRNA-LNP VACCINE PLATFORM

MECHANISMS OF ACTION: FROM INJECTION TO IMMUNITY

2. Delivery & Cellular Uptake

1. Injection

5. Immune Activation

(Innate & Adaptive)

3. mRNA Release
& Translation

4. Antigen Processing
& Presentation

g Nucleoside-modified
mAMNA (wrapped on /—-q y =
i Y ..
surface) Jk % ) 2 - _. A S—
? lonizable lipid ey | MHCI
A
@ Phospholipid
mRNA-LNP LNPs drain to lymph MHC Il
¥ Cholesterol vaccine is nodes and are taken up mRMNA released into 9 Innate sensing and
S : Antigen presented on i ;
administered by various cells cytoplasm and MHC | and MHC Il cytokine induction
g PEG-lipid (IM or ID) (DCs, macrophages, translated into h an activate and shape
monocytes, others) antigen protein patirays adaptive immunity
- INNATE IMMUNE RESPONSE ADAPTIVE IMMUNE RESPONSE
./ \\
() Protects mRNA :
A - e . =
Jo o ,. o —
(/| Enables efficient cellular delivery — P @ —p a ? —p : =
E ° : gt CD8+ T cell Cytotoxic T cells
e 000. e s @ J"} activation kill infected
!\J}l Provides intrinsic adjuvant activity cells
= Pattern recognition Induction of Activationand  Upregulation of —
e receptors (2.0, TLR3,  type | IFMs and maturation of eo-stimulatory \@ Y"J‘ —r
\¥ ) Scalable and adaptable platform TLR7/8,RIG-|, MDAS)  pro-inflammatory  dendriticeells  molecules and Potent and durable
E sanse mRNA/LNP cytokines and other myeloid chemaokines CDa+ T cell B oell activation protective immunity
components cells activation and antibody against infection
production and severe disease
ADVANCING NEXT-GENERATION mRNA VACCINES
Enhance Immunogenicity @  mprove Tolerability Broaden Protection Optimize Delivery Expand Access Build Trust
Stronger, broader and Reduce reactogenicity Design for variant- / Refine LMNPs and Scalable, stable and @ @ Tansparent science,
more durable immunity while maintaining or resistant and O routes to target affordable vaccines "‘ pharmacovigilance
(including mucesal and enhancing protective **  pan-pathogen relevant cells and for global health and public
cellular responses) efficacy responses tissues equity engagement

KEY KNOWLEDGE GAPS

How are LNPs sensed by the
immune system and how do
they exert adjuvant activity?

What are the specific signals
and cellular pathways critical
for protective immunity?

Is it feasible to uncouple
vaccine immunogenicity
from reactogenicity?

How do different compenents
influence the quality, magnitude
and durability of responses?

®®® G

PLATFORM COMPONENTS
THAT CAN BE MODIFIED

mRMA sequence and structure
{antigen, UTRs, modifications)
Lipid compesition and ratios
(ionizable lipids, helper lipids,
cholesterol, PEG-lipid)
Particle size, charge and
surface properties

Dose and route of
administration

By ©@ ¥ 0O

Fermulation and sterage
conditions

THE IMPACT

Deepening our understanding of
® ® [ RNA-LNP vaccine mechanisms

will accelerate the development of

next-generation vaccines to tackle

emerging and challenging pathogens NATURE

for which effective vaccines do not

exist or need improvement. Nature, vol. 654, pp. 892-901
(2026)

mRNA-LNP vaccines represent a platform with extraordinary potential—driven by science, guided by immunology, and focused on

saving lives today while preparing for the health challenges of tomorrow.



The Regulatory Journey

Phased clinical
trials

Strict progression
through Phase |, Il and Il
human testing before
any licensure decision is
taken.

SO WHAT?

o2,

Expedited
transition

Emergency Use
Authorisation bridged
early rollout ahead of full
Biologics License
Application approval.

o3,

The platform
advantage

Seasonal strain updates
use a streamlined, flu-
shot style variation
pathway rather than a
fresh dossier.

[MMuno

LIFE SCIENCE

Continuous
pharmacovigilan
ce

Active post-market
surveillance tracks real-
world outcomes across
every authorised
population.

Because the platform itself is what gets licensed, a strain change is handled as a variation rather than a fresh dossier. That
single regulatory fact is why mRNA can move at outbreak speed.




Clinical Safety & Metrics

Expected
reactogenicity

Mild, temporary effects
— fatigue, a sore arm,
short-lived fever —
consistent with a
working immune
response.

SO WHAT?

o2,

Modified
nucleosides

Chemical modification of
the mRNA minimises
unintended innate
inflammation without
blunting
immunogenicity.

o3,

Exceptional
efficacy

Over 90% protection
against the initial
strains, with a sustained
reduction in
hospitalisation and ICU
admission.

[MMuno

LIFE SCIENCE

Rare event
tracking

Low-risk, manageable
instances of transient
myocarditis identified
early and mitigated
through label and dosing
guidance.

Reactogenicity is expected and self-limiting; the rare events are known, tracked and manageable. Regulators licensed the
platform on exactly that distinction.
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India's Regulatory Success Story

2022

DCGI emergency use
authorisation

GEMCOVAC®-19 became the
world's first thermostable mRNA
COVID-19 vaccine to reach
authorisation — and the first

developed wholly outside the
US or EU.

Sources: DCGI / CDSCO authorisation
records; Gennova

GEMCOVAC®-19

Thermostability

Regulatory

adaptation

Conditional
approval

Strategic impact

India's first indigenously developed mRNA vaccine. DCGI
emergency use authorisation, June 2022; GEMCOVAC®-
OM, the Omicron-specific booster, followed in 2023.
Stable at 2-8 °C, enabling rural distribution without the
ultra-cold chain that Pfizer and Moderna require.

DCGI mirrored global EUA frameworks while weighting
local feasibility and manufacturing readiness.

Granted against a commitment to ongoing
pharmacovigilance and real-world safety data.

Validated India's biotech ecosystem and set the
precedent for oncology and infectious-disease mRNA
therapies.



The Outlook

Expanding targets

Programmes now extend to rabies,
influenza, Nipah and Ebola alongside
COVID-19, at stages from preclinical
through clinical development.

SO WHAT?

o2,

Active pipeline

Clinical trials underway in
personalised oncology, where the
platform's speed of iteration matters
most.

[MMuno

LIFE SCIENCE

o3,

Agile defence

New target sequences can be
synthesised and scaled within days
of a genome being published.

The asset is the speed of iteration, not any one target. Days from sequence to candidate means the target list keeps growing
while the manufacturing platform stays unchanged.

Pipeline stages as of July 2026. Rabies, influenza, Nipah and Ebola programmes are in development, not authorised.



PLATFORM DEMOCRATISATION

Challenges in Democratising the Platform

mmurlorlp”

Differentiating Technology Overcoming Challenges

e Stableat2 -8 °C

* Uses adsorption chemistry for ease of Tech transfer -
manufacturing, minimizing losses and readily Regional Hub

scalable
/Supply of raw
* Uses the self amplifying mRNA platform, which / materials g

gives the advantage of a low dosing regimen

Scalability

 Backward Integration Ease of
Manufacturing

Ultra-low

temperature
logistics



Disease Agnostic Platform SRON e

SINQON Change
SN | the

. Ez:a::zgs' Antigenic Plasmid
O o Nuc¥eotiées, DNA
Cofactors, Our mRNA Vaccines
Nucleotides &
Lipids « GEMCOVAC®- 19

* GEMCOVAC®- OM

have been granted
Emergency Use
Authorization

In-Vitro

NATIONAL STOCKPILE

complex



mRNA VACCINES: SAFE, EFFECTIVE, ADAPTABLE THE LANCET

A Transformative Advance in Vaccinology with Enduring Impact for Public Health and Beyond

A TRANSFORMATIVE PLATFORM HOW mRNA VACCINES WORK SAFETY BY DESIGN & REGULATION

i = @
R?apucjl divaicpmient @ Defined vaccine components (mRNA, LNP,
timelines 2 t s ;
L, * é 5 excipients) with rigorous quality controls
Scalable manufacturing Bt AN ) ,*_
Lipid nenopartisle \k—_—'/‘ : Robust manufacturing standards
Strong immunogenicity (LNP) delivers mRNA released 2 \ Antigen presented and lot-to-lot consistency
with favourable mRNA int cytoplasm Ribosome translates to immune system
safety profile mRNA into antigen activates strong P -
immune response TN Regulatory oversight by global authorities
- - —— (e.g. FDA, EMA, CDSCO)
Bnllfons g ciggedgainigsts tigichay >X  Transient cytoplasmic No genomic -‘t*.-': ¢ . Rapid clearance
OV DS unpiEcedented 5¢  expression integration 'y from the bod ‘— i itori
real-world evaluation across diverse = i €9 g y “—| Continuous safety monitoring and
“— 1 pharmacovigilance systems

fopalstions: Distinct from other gene therapies

CLINICAL EVIDENCE REAL-WORLD EFFECTIVENESS PUBLIC HEALTH IMPACT PUBLIC PERCEPTION & CONFIDENCE

: E e .
® ® @ Randomised cor_-ltr'olled trials Effectiveness across Savad illions of lves e
www demonstrated high efficacy and all age groups, d d Transparent communication
acceptable safety including older adults and prevented severe
outcomes

and adolescents

I High efficacy against ;.‘ Engagement with communities

v
@
I I symptomatic disease % Protects during © . I Reduced burden on
- severe disease and ks Ll 2 1““ n i | I healthcare systems

hospitalisation

Vaccine
Confidence

Beneficial i g Addressing misinformation
neficial in

e oy Strengthened pandemic

Consistent safety profile lati : o preparedness and health

; populations Reduces transmission = B ki Snd Sistiing ket

across trials and age groups : 1 system resilience uilding and sustaining tru
S80IOUR and supports community protection

NEXT-GENERATION mRNA VACCINES: THE ROAD AHEAD

THE LANCET
l‘ l Reduce reactogenicity d Broader and more Enhanced global access @ .. Sustainable public trust Expanding to cancer
and improve tolerability durable immunity and equity ..‘ and confidence b and autoimmunity P The Lancet, vol. 408,
- /" issue 10551, pp. 275-288
g (18 July 2026)
10

The accumulated evidence affirms mRNA vaccines as a safe, effective, and adaptable platform with enduring relevance for

future infectious disease prevention and public health preparedness, and for the treatment of cancer and autoimmunity.
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LIFE SCIENCE

Thank you

Pioneering the future of precision therapeutics.

-r|

GET IN TOUCH OFFICE

info@immunoscript.bio
BTS-2 Building, Chrysalis Enclave, Block 2

International Biotech Park, Phase Il

MIDC Hinjawadi, Pune 411057
Maharashtra, India immunoscript.bio

SCAN TO VISIT

ImmunoScript Life Science Private Limited
CIN U72100PN2026PTC255053




FIOCRUZ RNA Platform

Patricia Neves

Head of RNA Products Development/ ESPDT/VDINV
Bio-Manguinhos/ FIOCRUZ
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BRAZILIAN CONQUEST

Selected by WHO to be part of RNA Program

The Oswaldo Cruz Foundation has
been selected by the World Health
Organization (WHO)/Pan American
Health Organization as one of the
partner institutions in the RNA
Program.

The selection is the result of a
global call aimed at increasing the
capacity for development and
production and expanding access
to RNA vaccines in low- and
middle-income countries.

W

"Ja era esperado”, diz Dalcolmo sobre escolha da
OMS para Fiocruz fabricar vacina

Fundagao val desenvolver e produzir novo Imunizante contra Covid-19 com tecnologla de RNA mensagelro
(mRNA), na América Latina

Beatriz Puente e Thayana Aradje. da CNN, no Rio de Janeiro

CNN 29 jun 2021

exame.

Fiocruz é escolhida pela OMS para desenvolver
vacina com técnica inovadora

Instituto Bio-Manguinhos sera centro para desenvolvimento e produgéo de imunizantes com essa
tecnologia na América Latina

Exame 21 set 2021

O GLOBO

Fiocruz é selecionada pela
OMS para desenvolver vacina
de RNA mensageiro

Instituto Bio-Manguinhos sera centro para desenvolvimento e produgao de
imunizantes com essa tecnologia na América Latina

0 Globo
21/09/2021 - 17:30 / Awializado em 21/09/2021 - 18:42

Jornal O Globo 21 set 2021

agen .EiBrasilo 5-5

Salde

OMS escolhe Fiocruz para produgao de vacinas

contra covid-19

‘Wacinas de RNA mensageiro sd0 um novo tipo de imunizante em estudo

Agéncia Brasil 21 set 2021
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IONIZABLE LIPIDS

Cationic lonizable Lipid

Cholesterol

MORE THAN 20
COMBINATIONS

of ionizable lipids x

Nucleic Acid Payload

constructs have been fully

developed at Bio-

Helper Lipid

Manguinhos

Stabilizer




High titers of
neutralizing antibodies

Robust T cell

responses

Reduced Viral Load



" BRAZILIAN RNA PLATFORM

“Platform for the Expression of Non-Replicating (Conventional)
Messenger RNA (mRNA) for the Development of Vaccines and
Therapies: Nucleic Acid Sequence, Composition, Use, Method of

Treatment and/or Prevention of Diseases and Method of Preparation of
the Composition”

PCT_BR_2025_050533
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\
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Denis Barbosa Award for Intellectual Property
and Public Interest




_ Brazilian RNA Vaccines- Manufacturing

First GMP area for RNA products in
Latin America




Brazilian RNA Vaccines- Manufacturing

To achleve large-scale productinn usmg GMP mputs. Blo-Mangumhos uses

System Functions Installation:

Quantem ivided i
. (Divided into Two Parts) Calibration:

B | P 1 = VA Performs mRNA
I LR | - production using

IVT technique

= . 1 reactor 4 reactors
| | A :
s I i ; Performs mRNA mRNA purified mRNA purified
=l N purification using : ;
: : ~aroun ~arounc 4 B
Ay . magnetic beads doses of vaccine J| doses of vaccije a




ENCAPSULATION

(formation of mRNA-LNPs)
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mixed with the solvent phase (lipids), leading to the self-assembly

In a microfluidic mixer, the aqueous phase (mRNA) is rapidly
of lipids around the mRNA to form LNPs.

"
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Brazilian RNA Vaccines- Manufacturing

TFF (TANGENTIAL FLOW FILTRATION)

(Purification and Concentration)

o ° ° »® N TFF uses tangential
. ?'-._“.* ®oo :“ o 9 owtokeep
#e, 0 L% ° W, ® o 7 4 particles inthe
..... ° A FEPITIN D D retentate while

allowing buffer and
small maolecules to
*  passthrough the
. membrane
* . (permeate).



~ Brazilian RNA Vaccines- Manufacturing

1020 = TR i e — o . e ) y ) o ‘
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: 960 -- — IFA mRNA Concentration
é 940 O j g Statistical Summary
= | T & | Mean+sD:229:+0.12 p/pL
= 900 (coefficient of variation (CV): 5.24%)
£ 880 9
g8 ———— T ~{  IFA mRNA Integrity Analysis

ggg Q | 78 + 4% integrity (AC > 70%)

205 21 215 22 225 23 235 24 245 25 255
IFA mRNA Concentration - (ug/pL) i 5 Process Performance

& Quality




\ € PHYSICAL

<. PROPERTIES

]

1.1 AVERAGE DIAMETER (nm)
74.56 + 2.42 nm
(AC: 70-110 nm | CV: 3.25%)
1T PDI
i (POLYDIVERSITY INDEX)
N\ o.14
: (AC<0.3)
" s S L-POTENTIAL (mV)
-€LNP Y+ +16.03 mV
. (AC: =30 to +30 mV)

ENCAPSULATION
EFFICIENCY

Average EE%:

Product Formulation

< Brazilian RNA Vaccines- Manufacturing

—

OVERALL

less PROCESS YIELD

Combined
Encapsulation + TFF Yield

% High Reproducibility .ol Scalable Process ) Product Quality Assured
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<] Brazilian RNA Vaccines- Manufaturing Capacity

Naked RNA (DS) Encapsulation Fill and Finish (DP) Housing




TOX Studies

BBIONEEDS No. : SPR004/25
Date: 09/05/2025
A Veeda Lifesciences Company
STUDY PROGRESS REPORT
Treatment: The respective group animals received test item at specified dose as indicated under
‘Study Design’, whereas the animals of G1/GIR received control (saline) and G2/G2R. received
vehicle control (LNP) alone through intramuscular route.

Clinical signs of toxicity/mortality: No treatment related clinical signs of toxicity or mortality
were noted in all the tested group animals. However, injection site thickening was observed in all
animals except control (saline) group.

Refer Table 1.

Body Weight: Slight decrease in body weight was observed in treated males (G2/G2R, G3/G3R
& G4/G4R) when compare to saline control group males (GL/G1R).

Refer Table 2.

Feed Consumption: Slight decrease in feed consumption was observed in treated males (G2/G2R,
G3/G3R & G4/G4R) when compare to saline control group males (G1/GIR).

Refer Table 3.

Assessment of Local Reaction: No local skin reactions like erythema and edema at injection site
were observed in any of the treated group animals till today.

Refer Table 4.

Physiological Observation (Body Temperature):

After first administration, vaccine and LNP related increase in rectal temperature of =38°C up to
day 3 was noted in G2/G2R., G3/G3R & G4/G4R group animals and returned to normal from day
4. After second dose administration, vaccine and LNP related increase in rectal temperature >38°C
was noted on day 18 in G2/G2R, G3/G3R & G4/G4R group animals. After third dose
administration, vaccine and LNP related increase in rectal temperature >38°C was noted on day
32 in G2R. G3R & G4R group animals. ((main group animals (G2, G3 & G4) shown rectal
temperature >38°C on day 30 and day 31)).

) da Saude

_ o Oswaldo Cruz

G

Instituto de Tecnologia
em Imunobioldgicos

Bio-Manguinhos
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CONFIDENTIAL

Analytical Control Strategy

Phase-appropriate maturation of analytical evidence

Cross-cutting controls: ATP-defined performance | system suitability | sample/reference controls | trending | change triggers

Method maturity is driven by intended use and risk; clinical phase is a planning horizen, not a substitute for scientific justification.

Ministério da Saude
Instituto de Tecnologia
FIOCRUZ A em Imunobioldgicos
Fundagdo Oswaldo Cruz j Bio-Manguinhos




CONFIDENTIAL

Quality Control Status- DP controls
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Methods

Ministério da Saude

Instituto de Tecnologia
FIOCRUZ A em.Imunoblologlcos i
Fundagéio Oswaldo Cruz Bio-Manguinhos




Documentation Status

@ Untraceable documents ¢ SOPs Records @ Control Strategies @ Study Plan @ Product Specification @ Raw Material Specification
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BPx records, formalized,
with traceability,
printed and bound

Unit Resp.; DEDP LATIM | Number: RLT2613_000MAN

Tabie 3. instruments used for mAhA extraction from lipid nancparticies

2025 to date

P‘_j; (':3 s - REPORT

ANALYSIS OF INTEGRITY OF RNA SAMPLES FROM LIPID NANOPARTICLE
EXTRA MESSENGER (mRNA) OF 0125 TRANS CONSTRUCTION (280126VTBO0ILT)

DF Visuaitaation -
Conlidential

1, OBJECTIVE

Describe the results of intogrity and sampile size of MANA samples from the construction

0125 irans exiracled pid nanoportickes (Baich: 260126VTBO0ILT).

2. REPORT

The procedures for the samples were performed according fo PEPATIS - CAPILLARY
ELECTROPHORE SIS FOR THE ANALYSIS OF SIZE. QUANTIFICATION AND QUALITY OF
mANA MESSENGER OSTANED BY IN VITRO (OVT) The dala balcw were analyzed
according to PEP1E0S, COMMON REPORT ON mHNA MESSENGER OBTAINED BY
TRANSCRIFTION IN VITRO (IVT) USING THE  PROSIZE SOFTWARE (AGILENT).

1.1 Information about the assay request
Table 1, information about the assay request

505 Roquest Humber ~ zem0 ]
 Fequestor Raysa Séva (HUB RNA ESPDT) |

Ut ' LATM |

Samgle Lot 260128VTBOCILT |

F— Samgla Type | ANA Vacoine - Tuborculoss |

2.2. Extraction of mRMA from lipid nanoparticles

The RNA exiraciion was performed acoonding to PEP4180 — EXTRACTION OF RNA MESSENGER

OF LIFID NAMOPARTICLES.

Table 2. Operator responsible for mRANA extraction from lipid nanoparticles

Opavator Unét Date
doyen Parsea AT ceosraces

1

I. -
Inatruenant |' Wanut acturer Lot Validation

Highly detailed
analysis records



ical methods, reports

Jias 143 |

Informal protocols,

without traceability,
printed version

2022

WORK INSTRUCTION

Dl No.: LATI02
TITLE: IN VITRD RNA TRANSCRIPTION
REVISION: 00
1. CHANGES
Revision | Date Change
0 0211172022 | msue
2. OBJECTIVES

Describe the procedunes for in vitnd RNA transcriplion using the MEGAscrpt T7 kit.

3. SCOPE OF APPLICATION

Applies 1o the Immunology Technology Laboratory — LATIM, at the
Technology Development Vice-Prasidency - VDTEC.

Protocols with DI number,
formalized, with traceability,
printed

2023 and 2024

Ministry ol Hoslth
FIOCALZ

Bio-Manguinhes institute

OBTAINING IN VITRO TRANSCRIBED RNA

2025 to date

reacry ol Pipwih
!" "r\ o (\ REPORT
B Shangairhon inidhule ;’

G | STANDARD OPERATING PROCEDURE (SOF)

REPORT ON THE EVALUATION OF THE ELECTROPHORESIS METHOD FOR DETERMINING
THE SIZE AND INTEGRITY OF mRNA ENCAPSULATED IN LIPID NANOPARTICLES

| POF Visualization:
| Documant No.: PPATTI_000MAN . s
Conlidantis

RESP. UNIT: DEDEP LATIM

1. OBJECTIVE

Describe the procedures for obtaining planned DNA from bacterial strains
transformed with plasmids for transcriplion in vitro,

2. SCOPE

Applias to the Immunology Technology Laboratory — LATIM, at the Experimental
Departmant and Pre-clinical - DEDEP, of the Innovation Vice-Presidancy - VDIn.

SOPs in BPx, formalized,
with traceability, printed
and digital (StarDoc)

RESP, UNIT: DEDEP LATIM Report No.: RLT2544_00DOMAN i i
i g = = Confidential
Weevalry of Haalh
Pr \ i (\ ANALYTICAL METHOD
e
i AR 7

INTEGRITY ANALY SIS METHOD OBTAINED FROM mRNA BY IN VITRO TRANSCRIPTION (IVT)
OF THE COVID-19 VACCINE BY CAPILLARY ELECTROPHORESIS

POF Viauslization:

Document No.: MTADEE_001MAN z
Caonfidential

RESP, UNIT: DEDEP LATIM

My of Hadlh
‘ E ROCRUT G REPORT

B anguinhon matnte

ANALYSIS OF THE INTEGRITY AND SIZE OF EXTRACELLULAR mRNA SAMPLES OF
LIPID NANOPARTICLES - TUBERCULOSISIO125 TRANS (260128VTBOOILT)

PDF Visualization:

RESP. UNIT: DEDEP LATIM
Confidental

‘ Report No.: RLT2613_00OMAN |

In addition to SOPs,
we now have QC and stability
analysis reports available in real time




Dialogue with ANVISA

Timeline of Regulatory Meetings

Key topics discussed over time

&,

Q QO

N HED

Meeting 48313
02 Jun 2022

Technical preclinical and
clinical discussion on the
self-amplifying mRNA vaccine
for DDCM submission,
covering the technology and
the Phase 1 clinical trial plan.

Meeting 55509
11 Oct 2023

Continuation of prior
discussions, including
presentation of results,
preclinical/toxicology study
designs, and the Clinical
Development Plan design.

Meeting 63145
04 Jun 2025

Presentation of the national
mRNA expression platform,
immunogenicity and toxicity
results, and a proposed
Phase 1 clinical study for
vaccine boosting.

Meeting 7879
08 Jan 2026

Technical and regulatory
alignment for DDCM
submission, discussion of
nonclinical safety data, and
detailed design of the dose-
escalation clinical study.

o de Tecnologia
unobioldgicos

-Manguinhos
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IND submission- Phase | request

Comprovante de Protocolizacdo Page 1 of 1

d_—- ——
\ x. Unidade de Atendimento e Protocolo - UNIAP
I o = Impresso em: 13/02/2026 21:47:10

I L

AGENCIA NACIONAL DE VIGILANCIA SANITARIA
.,r

ANV ISA

Requirements answered
in July 1st 2026 :

COMPROVANTE DE PROTOCOLIZAGCAO ON-LINE

Protocolo:
20260000000138243
Expediente:
0153513267

Ntimero de Transacdo:
2089342026

Tipo de Documento:
Processo

Ntumero do Processo:
25351029069202611
Favorecido:

33.781.055/0001-35 - FUNDACAO OSWALDO CRUZ

Assunto:
10754 - ENSAIOS CLINICOS - Anuéncia em processo do Dossié de Desenvolvimento
Clinico de Medicamento (DDCM) - Produtos Bioldgicos

Protocolizado On-Line via Peticionamento Eletrénico por:
136.231.107-36 - CELINA VIEIRA DA CUNHA GUEDES ALVARENGA em 13/02/2026 21:47:10

Ministério da Saude
Instituto de Tecnologia
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BRAZILIAN RNA PLATFORM

Early
Development

« Antigen * Pilot scale e Scaling up * Clinical
design production studies batches
* RNAmM * Non-clinical lots * Process production
backbone * Animal tests improvement
* Formulation S

development
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PORTFOLIO - RNA
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Discovery Hypotesis Proof of Concept Validation Lab. Scaling up l Clinical Trials / Register
RNA-Covid
RNAi - synthetic
Tuberculosis
Leishmanisis e RNA Network
Oropouche Vaccine ¢ Thermostability

Yellow Fever Vaccine
Mpox Vaccine
Therapeutic Vaccines
anti-PD1 RNA

In vivo CART
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RNA PLATFORM: REGULATORY QUALIFICATION FRAMEWORK

International references and convergent evidence requirements | Status: July 2026

REGULATORY LANDSCAPE
cH FRAMEWORK

Formal designation mRNA/saRNA-LNP vaccine Human mRNA quality and Nonclinical platform-based Fixed/variable model for Q8, Q9, Q10, Q11 and Q12 Formal certification —
program for human drugs platform approach prior-knowledge approach safety bridging individualised mRNA veterinary vaccines only
and biologics

CONVERGENT REQUIREMENTS TO QUALIFY AS AN RNA PLATFORM

Defined Platform Boundary Anchor Product & Standardised and QTPP, CQAs, CPPs &
Cross-Product Evidence Reproducible Specifications

Manufacturing

Clearly distinguish the fixed technological Use an approved or qualified reference Define product targets, critical attributes,

Apply the same core process, equipment

core from the variable RNA payload. product and relevant data across more than strategy and validated operating ranges. process parameters and a robust control
one product. strategy.
Comparable Formulation & Comparable Impurities, Risk-Based Bridging + Lifecycle Governance &
Delivery Stability & Performance Product-Specific Tests Change Management
Maintain the delivery system and Show that payload changes do not Leverage platform knowledge while Use comparability protocols, knowledge
formulation, or demonstrate scientifically materially alter quality, impurity clearance retaining identity, potency and on-target management, decision gates and controlled
justified comparability. or stability. safety assessments. platform evolution.

PLATFORM-READY FOR REGULATORY DATA LEVERAGING

Formal designation depends on jurisdiction: FDA — human drugs and biologics; EU vPTMF — veterinary vaccines.

WHO, EMA, PMDA and MHRA use platform or prior-knowledge approaches, A shared facility or commeon IVT equipment alone is not a regulatory platform.



FIOCRUZ: HUB FOR LATIN AMERICAN RNA INNOVATION
ECOSYSTEM
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“The current emergency environment: how the regulatory landscape has
evolved since COVID-19, and what is expected for the next emergency”

Strengthening Regulatory Preparedness in the

Americas: Lessons from COVID-19 and Emerging Expectations
for

Future Vaccine Authorization

Maria Teresa Ibarz M.
International consultant to the Quality and Regulation Unit of
Medicines and Health Technologies (QR), Department of
Innovation, Access to Medicines and Health Technologies (IMT)
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Lessons learned from the H1IN1 pandemic and gaps identified in readiness

for the introduction of COVID-19 vaccines

Mapping 2020

v

Absence of regulatory
requirements and
procedures based on
risk criteria.

Application of
exception pathways
without considering
the type of medical
product, origin and
regulatory
impact.

Lack of clarity in roles
and responsibilities
of the staff in charge.

Existence of regulatory
frameworks with
a traditional
approach.

Recommendations on Regulatory Processes and Aspects related to
the Introduction of Vaccines during the COVID-19 Pandemic and
Other Emergencies

and to propose the regulatory procedures needed to manage and reduce these gaps, which were detected
through nalysis of the emergency regulatory p nted by national regulatory
regarding existing regulatory

itie the Americas anc d based on the avail
frameworks inthe Region.

"
use at the national level (1), During emergency situations, the World Health Organization (WHO) recommends
that NRAs adopt agile and efficient regulatory pathways to evaluate the quality, safety, and efficacy of new
vaccines, which should be based on risk-benefit assessments. It also recommends that, for each authorized

and response plans that incude streamiined regultory pathways that allow new vaccines to be introduced

does not obstruct or delay the availablty of vaccins.

Results of regulatory preparedness for the ntroduction of COVID-19 vaccines n the Reglon of the Americas

In response to the COVID-19 pandemic, WHO recommends that vaccines be introduced subject to_the

iplementaton of approprate and steaniined regulatory mechanisms to facitate timely acces to vaccines
ety

In April 2020, the P th ) formed a network of NRA focal to identify

), this.

in the Region. oge
A

20,3 December i
particpating countries, was used to characterze and analyze the current regulatory systems for emergency
stuations across te Region.

CCONGCELO. PREPARATE. ACTUA.

1. WHO. Guidelines on regulatory preparedness for provision of marketing authorization of human pandemic influenza vaccines in non-vaccine-producing countries. TRS. 1004, 2017. https://apps.who.int/medicinedocs/documents/s23326en/s23326en.pdf

2. PAHO. Recommendations on Regulatory Processes and Aspects related to the Introduction of Vaccines during the COVID-19 Pandemic and Other Emergencies. 2021. https://iris.paho.org/handle/10665.2/54516
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Authorization of vaccines and other medical products in

emergency situations in the Region of the Americas

Mapping 2024

PAN AMERICAN JOURNAL
OF PUBLIC HEALTH

Informe especial

Autorizacidn de vacunas en situaciones de emergencia
en paises de las Américas, agosto 2024

Maria Luz Pombo', Maria Teresa Ibarz*, Alexandra Mata® y Danini Marin®

Forma de citar

Pombo ML, Ibarz MT, Mata A y Marin D. Aucrizacién de.
agasin 2024 Aev Panam Ssiud Publica. 2025:4%:2129, hilps:)

situciones de emergencia en paises de las Américas,
ro/10 2683AAPSP. 2025129

RESUMEN

Palabras clave

Obletivo. Evaluar la preparacion regulstaria pospandémica en patses de s Regiin de las Américas, para la
autorizacitn de vacunas en situaciones de emergencia de salud pablica hasta agosts 2024 y proponer rco-
mendacionss para fuluras situsciones de emergencia sanilaria
Métodos. Informe especial qus describe los mecanismos de autorizacisn de las vacunas en situaciones de
emergencia de sakuid plblica establecidcs en la regulacién de paises de Latincamérica y el Caribe angléfono.
Resulados. L mayora de Ios paises (64%) consideratos en este anlisis no electud cambios &n su regu-
lacién para situsciones de emergencia, pesterior a la pandemia de COVID-19. El mecanismo de autorizacion
més frecuente estahlecido son los permisos especiales de Importacion {82%). La sulorizacién por reconoci-
miento de las decisiones de inslitucionss reconocidas (reliance) se cheerv en una minoria de palses (325%),
asl como la autorizacion de usa de emergencia, fegistio sanitario provisional o abreviado (23%). La aplicacisn
de criterios de resgo de scuerdo con L fuente de adquisician, solo se pudo evidenciar para sutorizaciones
via reifance.
Concluslones. Este andlisis refleja L2 necesidad de fortalecer los sistamas requistorios de la Regisn para
hacer frente & futuras situacianes de emergencia de salud pdblica. y favorecer el @cceso a las vacunas reque-
ridas: ademss, se debe con sistemas reguistorios que adopten un anrcqua normato hasado en criterios de
riesgo. con procedimientos y requisios diferenciados, can otras
raguistonias nacionales (ARN) &n el smbito regional y globel, para ngrsr una mayor eficiencia regulatona.

Control de medicamentos y narcdlicos; emergencias en desasires; vacunas: vigiancia sanitaria: autoridades
de salud; América Lating

Afin de favorecer o acoese 8 vacunas y responder de manera
2 en situaciones de pandemias u ofras emergen-

Pubica 49, 2025 | hilps:/fjournalgehc.or | NEps./el /10 26633FPSP.2025.129 w'ba—m\-. 1

Pombo ML, Ibarz MT, Mata Ay Marin D. Autorizacién de vacunas en situaciones de emergencia en paises de las Américas, agosto
2024. Rev Panam Salud Publica. 2025;49:e129. https://doi.org/10.26633/RPSP.2025.129

Methodology

* Analysis of 22 countries in
Latin America and the English-
speaking Caribbean

 Evaluation period: August 2023
- August 2024
 Variables analyzed:
0 Regulation publication year

0 Established authorization
mechanisms

0 Applied risk criteria

0 Availability of information on
websites

maintained pre-2021
regulations (pre-COVID-19)

Wodd Health
' Organization

Results
1. Emergency Regulations

0 64% of countries did not introduce
changes their regulations for
emergency situations.

0 32% of countries submitted new
regulations

Year of issuance of the emergency
regulations reviewed

updated their regulations
after 2021

J

B <202

2021 - 2024




Authorization of vaccines and other medical products in

emergency situations in the Region of the Americas

PAN AMERICAN JOURNAL
OF PUBLIC HEALTH

Results
2. Authorization Mechanisms

¥

Autorizacién de vacunas en situaciones de emergencia
en paises de las Américas, agosto 2024

Informe especial

Maria Luz Pombo', Maria Teresa Ibarz’, Alexandra Mata' y Danini Marin®

Authorization mechanisms for medical products in emergency situations

Formadecitar  Prrnbo ML, Ibarz MT. Mata A y Marin D Autorizacite de vacunas en siusciones de emergencia en paises de las Amércas,

agasin 3124, Rev Pansm Ssiud Publica 2005:42:2129, hitps:jidoi ang/1 0 26633APSP.2025 129
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RESUMEN Obletivo. Evaluar la preparacién regulatoria pospandémica en paises de la Region de las Américas, para la
autorizacin de vacunas en situaciones de emergencia de salud pablica hasta agosto 2024 y proponer rece-
mendaciones para futures situacionss de emergencia sanitaria
Informe especial que describe los mecanismos de autorizacion d les vacunas en situaciones de
emergencia de sshid pblica establecidos en la raguiacitn de palses de Latinoamérica y &l Caribe anglfana.
Resultados. La mayoria de os paises (64%) considerados en este andlisis no efectud cambios en su regu-
lacitn para situaciones te emergencia, posterior & |a pandemia de COVID-19. E| mecanisma de autorizacitn
més frecuente establecido son kos permisos especiales de Impartacion (82%). La auiorizacisn por recanodi-
miento de las decisiones de insfituciones reconocidas (reliance) se observs en una minara de palses (32%), 16
asi como ka autorizacion de uso de emergencia, registro sanitario provisional o abreviado (23%). La aplicacion N
de criterios de riesgo de acuerde con ka fuente de adquisicién, solo se pudo evidenciar para autarizaciones
14

82%

18
The exceptional route (import permits)
is the main authorization route 82%.

vla reifance.

Conclusiones. Este andlisis refleja i necesidad de fonalecer los sistamas reguiatorios de la Region para
hacer frente a fuluras situacienes de emergencia de sakud poblica, y favorecer el soceso a las vacunas reque-
ridas: ademss, se debe con sislemas freguialoros que adopten un enfoque nomMative basado en criterios de
riesge, con ¥ requisiios la con olras
reguiatorias nacionales (ARN) en el ambio regional y global, para lograr una mayor eficiencia regulatoria,

12 The reliance is applied in 32% of

countries.

Palabras clave  Conrol de medicamentos y narcoticos; emergencias en desasires; vacunas; viglancia sanitaria; autoridades.

de salud; América Latina.

10

N2 countries

Afin de favorecer o acceso a vacunas y responder de manera

ripida y eficaz en situaciones de pandermiss u otras emergen-

cias de sahud publica, e necrsario que los paises cuenten con

megulacianes actualizadas y adaptadas 2 estos escenarios. Las
; - ARN) deben

megulatorias expeditas, de acuerdo con criterios de riesgo, que
den lugar a procesos legales, ordenados y eficientes para L auto-

rizaciéin de ks vacunas y otros products

‘mancra anticipada, comsiderando las lecciones apmendidas, parti-
cularmente en la pandemia de influenza HINI en el afio 208, y
en la reciente pandemia de COVID-I9 en 2020 (1.2).

La Organizacién Panamericana de la Salud (OFS) en 2021 rea-
lizis y publics un mapeo de los marcos normatives en la Regidn
para identificar kas brechas existentes en la preparacidn par la
introduccidn de las vacunas contra la COVID-19, y establecer

una emergencia, favorecendo su disponibilidad (1-3) La prepa-

P

las propuestas pera su abordaje y superaciin {3)
Los resultadns de ese mapes sefalanm que bos paies de la
Regidn cuentan con diferentes mecanismos contemplados en

* Organizaciin Panssmericarst dela Salud, Washingion D.C. EE UL MariaLuz
[npmr———rr—

T Duoenis Jubilida, Universadad Contral de Verwauela, Caraas, Venensla.
arubtors Eluguenilionty, Bulemogin, Buice

=

Fée Panam Salud Pubica 19, 2025 | hipajournalgane.ory | hipe:idel or/10 26633 APSP.2025.120

A O ©

EUA, provisional/abbreviated
registration in emergency situations, is
applied in 23% of countries.

23

The only risk criterion applied was

EUA, provisional registrationreliance
abbreviated registration

Exceptional Reliance

way

Pombo ML, Ibarz MT, Mata Ay Marin D. Autorizacién de vacunas en situaciones de emergencia en paises de las Américas, agosto 2024. Rev Panam Salud Publica. 2025;49:e129. https://doi.org/10.26633/RPSP.2025.129
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Authorization of vaccines and other medical products In

emergency situations in the Region of the Americas

Results

N g Year of issuance of the emergency
regulations reviewed

Informe especial

Autorizacién de vacunas en situaciones de emergencia
en paises de las Américas, agosto 2024

Maria Luz Pombo', Maria Teresa Ibarz®, Alexandra Mata' y Danini Marin®

Formade citar  Pombo ML, Ibarz MT, Mata A y Marin D. Aulorizacion de vacunas en SBSines e emergencia en paises de las Améncas,
agosin H134. Rev Panerm Ssiud Publica 202548 0129, hitps:iidoi oo 0 26633/APSP 2025 129

updated their regulations
after 2021

RESUMEN Obletivo. Evaluar la prepaszcion legu\amna pospandémica en paises de ia Region de ka5 Américas, para la
de vacunas en il e salud piblica hastz agosto 2024 y proponer rece-
mendaciones para futuras situaciones de emergencia sanitaria
Métodos. Informe especial gue describe los mecanismos de autorizacién de las vacunas en situaciones de
emergencia de sakuid pdblica establecidos en la reguiacion de paises de Latinoamérica y el Caribe angléfono.
itados. La mayorla de |os paises (64%) considerados en este andlisis no efectud cambics en su ragu-
lacién para situaciones de emergencia. posterior & la pandemia de COVID-19. El mecanismo de autorizacion
més frecuente establecidn son kos permisos especiales de iImportacion (B2%). La sulorizacion por reconodi-
mienio de las decisiones de insiitucionss reconocidas (reliance) se cbeerv en una minaria de palses (32%),
sl coma la sutorizacion de uso de emergencia, registr sanitario provisional o sbreviada (23%). Ls aplicacitn
de crilerios de riesgo de acuerdo con ks fuente de adquisicion, solo se pudo evidenciar para sulcrizaciones.
wla reflance
onclusiones. Este andlisss reflejs | necesidad de forlalecer ios sistemas regulatorios de la Regicn para
hacer frente & futuras stuaciones de emergencia de salud poblica. y favoracer &l acceso a las vacunas reque-
ridas: ademss, s debe con sislemas regulslorics que adopten un enfoque nommative basado en criterios de
riesgo. con procedimientos v requisiios diferenciadcs, la con otras
raguiatorias nacionales (ARN) en &l ambio regional y global, para lograr una mayor sficiencia regulatoria

Palabras clsve  Caonirol de medicamentos y narcticos; emergencias en desastres; vacunas; viglancia sanitaria; autoridades.
de salud; América Lating.

Afin de favarecer e acceso a vacunas y responder de manera
ripida y eficaz en siftuaciones de pandemias u ofras emerger-
clas de salud publica, ex necesario que los paises cuenten con
megulacianes actualizadas y adaptads a estos escenarios. Las

ARN) debe con vias
regulatorias expeditas, de acuerdo con criterios de riesgo, que
den lugar a procesos legales, ondenados y eficentes para la avto-
rizaciim de las vacunas ¥ otros productos médicos requenidos en
una emergencia, frvoredendo su disponibilidad (1-3) La prepa-
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Authorization of vaccines and other medical products in
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Results
3. Other findings
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Informe especial

Different acquisition pathways
Autorizacidn de vacunas en situaciones de emergencia

en paises de las Américas, agosto 2024

Maria Luz Pombo', Maria Teresa Ibarz’, Alexandra Mata® y Danini Marin® Ac q u i S i t i o n Pat h Ways

Formadecitar  Pombo ML, Ibarz MT. Mata & y Marin D. ALtcrizacion de vacunas en situcianes de amargancia en paises de las Américas,
agastn 2024, Aev Panam Ssiud Publica. 2025:40:e129, hiipe:doi.org/1 0 26633APSP 2025, 129

* Different acquisition routes involve Donations

different levels of risk, but the most
commonly used authorization

mechanism is the exceptional route.

RESUMEN Obletivo. Evaluar |a preparsciin rEgulaluﬂa pospandémica en paises de la Regién de las Américas, para la
vacunas en sit de salud pdbiica hasta agosto 2024 y proponer reco-
mendaciones para fuluras situsciones aa emergencia sanilaria
Métodos. Informe especial que describe los mecanismos de autorizacisn de kas vacunas en situaciones de
emergencia de sakud piblica establecidos en la raguiaciin de palses de Latnoameérica y & Caribe anglbtono
Resulados. L mayoria de Ios paises (64%) considerados en este andlisis no efectud cambios en su fegu-
lacién para situaciones te emermencia, posterior & la pandemia de COVID-19. El mecanisma de autorizacisn
més frecuente establecido son los permisos especiales de imponacion (82%). La auorizacisn por reconaci-
miento de las decisiones de insfitucionss reconocidas reliance) se cbserv en una minora de palses (32%),
asi como ka autorizacion de usa de emergencia, fegistio sanitario provisional o abreviado (23%). La aplicacion
de criterios de resgo de scuerdo con L fuente de adquisician, solo se pudo evidenciar para sutorizaciones
via reifance.
Concluslones. Este andlisis refiga t necesidad de fortalecer kos sistemas regulatorios de la Regién para
hacer frente a futuras situacienes de emergencia de sakud piblica, y favorecer el acceso a las vacunas reque-
ridas: aaemes 52 debe con sexemas neg uistarios que adopien un anfcque noMmatvo nassde en criterios de
riesy
regmenss hacianales (ARK en el amMn regional y globel, para v:.grar una m«yc(e‘hcuencla regu\amr»a

Palabras clave  Control de medicamentos y narcdticos; emergencias en desasires; vacunas; vigiancia sanitaria: autoridades
de salud; América Lating

Afin de favorecer o acceso a vacunas y responder de manera
ripida y eficaz en situaciones de pandermias u otras emergen-
cias de salud piblica, e necesario que los paises cuenten con
regulaciones actualizadas y adaptadss 2 estes eenarios. L

ARN) debe convias
regulatorias expeditas, de acuerdo con criterios de riesgo, que
den lugar a procesos legales, ordenados y efnunlr( plu u auto-
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Authorization of vaccines and other medical products in

emergency situations in the Region of the Americas

Key recommendations:

Risk and probability criteria according to the source of
acquisition

> Review regulatory frameworks to include
differentiated mechanisms based on risk criteria

Irrigartacian d'epars cony ARM e
reconocida fabricante conocido

> Establish simplified regulatory pathways for quality-
assured products reliance

Cronacksn de pais con ARK no
reconocida fabricante conocico

> Reduce the use of import authorizations without risk _
criterio

MMOMITORED MITICAR

> Improve information on NRA websites

Proposed risk matrix

Pombo ML, Ibarz MT, Mata Ay Marin D. Autorizacién de vacunas en situaciones de emergencia en paises de las Américas, agosto 2024. Rev Panam
Salud Publica. 2025;49:e129. https://doi.org/10.26633/RPSP.2025.129




Strengthening Regulatory Preparedness in the Americas: Lessons from

COVID-19 and Emerging Expectations for Future Vaccine Authorization

Takeaways

Reg U Iation v'Prioritize regulatory preparedness for emergency situations.

v'Producing countries: prioritize emergency use authorization evaluations (EUA)

v Importing countries:
oRely on quality-assured procurement pathways (Reliance).

Authorizations

oAvoid using import permits without risk criteria.
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SESSION 2 - MODULE 3

Product-Specific & GMP Inspections

What makes RNA-vaccine facilities different — and where existing biologicals inspection checklists fall short.

A CEPI-led workshop for NRA regulators of the Americas C E P I



THE PREMISE

Beyond the conventional biologicals checklist

RNA facilities introduce hazards and controls that traditional vaccine inspections
were never designed to catch.

JAN

Different hazards

Ubiquitous RNases, organic solvents, ultra-
cold storage — not the usual bioprocess risk
set.

@ Session 2 - Product-Specific & GMP Inspections

Sensitivity: Official

Different equipment

Microfluidic mixers and inline sizing instead
of bioreactors and chromatography skids
alone.

Different analytics

Nanoparticle sizing and RNA-integrity
assays that many QC labs have not run
before.

CEPI - Regulatory Pathways in the Development of RNA Vaccines



FACILITY ZONES

What makes an RNA facility different

What makes an RNA facility different

ao

RNase-controlled LNP encapsulation Ultra-cold
zones suite chain

Analytical
QC lab

® Dedicated, segregated equipment ® Microfluidic mixer qualification ® Storage validation to spec @ DLS / NTAsizing
® Environmental monitoring ® Inline particle-size monitoring ® Excursion monitoring @ Capillary electrophoresis
® Staff decontamination protocols ® Solvent (ethanol) control @ Lot release at both sites @ Potency bioassay standards

Existing biologicals inspection checklists do not fully cover these — inspectors need RNA-specific criteria.

@ Session 2 - Product-Specific & GMP Inspections CEPI - Regulatory Pathways in the Development of RNA Vaccines

Sensitivity: Official



RNASE CONTROL

Keeping the environment RNase-free

Why it dominates the design

RNases are everywhere — on skin, surfaces and equipment.
A single contamination event can degrade a batch and
destroy potency. RNase control is the organising principle of
the facility.

Inspectors should verify it is designed in —
not bolted on.

@ Session 2 - Product-Specific & GMP Inspections

Sensitivity: Official

Segregated, dedicated equipment

Prevent cross-contamination; validated RNase-decontamination of
surfaces and tools.

Environmental monitoring

Programme tuned to RNase and bioburden, not only classical
particulates.

Staff decontamination protocols

Gowning, glove discipline and workflow that treat the operator as
the main RNase source.

Material & water controls

RNase-free consumables and reagents; documented qualification
of suppliers.

CEPI - Regulatory Pathways in the Development of RNA Vaccines



COLD CHAIN

Ultra-cold storage and the release chain

Cold-chain: a defining constraint

-90 to —-60 °C
Ultra-cold -25to0-15°C
Freezer 2to 8°C

Refrigerated

long-term storage of many intermediate storage limited in-use period short, validated in-use
MRNA-LNP products window after thaw hold only

Validate storage, monitor excursions, and enforce lot-release rules at both manufacturer and receiving sites.

Inspection focus: validated storage across the whole chain, continuous excursion monitoring, and lot-release rules honoured at both the manufacturer and
every receiving site.

@ Session 2 - Product-Specific & GMP Inspections CEPI - Regulatory Pathways in the Development of RNA Vaccines

Sensitivity: Official



LNP ENCAPSULATION

Qualifying the encapsulation suite

Microfluidic mixer qualification

Flow rates, mixing ratio and shear are critical process parameters
— qualify the equipment and its operating ranges, not just the
output.

Solvent (ethanol) control

Ethanol is a process-related impurity of particular relevance for
LNPs — characterise and control its removal.

@ Session 2 - Product-Specific & GMP Inspections

Sensitivity: Official

Inline particle-size monitoring

Real-time size and polydispersity control during formulation, with
defined action limits.

Encapsulation efficiency

Un-encapsulated mRNA is unstable; percentage encapsulation is
a controlled critical quality attribute.

CEPI - Regulatory Pathways in the Development of RNA Vaccines



ANALYTICAL EQUIPMENT

Where existing checklists fall short

DLS / NTA Capillary electrophoresis Potency bioassays Impurity & adduct analysis
Dynamic light scattering & RNA integrity, fragment sizing and Cell-based or cell-free expression IP-RP-HPLC / mass spectrometry
nanoparticle tracking for LNP size, %-intact transcript — orthogonal to assays with qualified reference for dsRNA, residual DNA and RNA-
distribution and zeta potential. chromatography. standards. lipid adducts.
\, y \. J \ J

Reference-standard availability is often the binding constraint — potency and integrity assays are only as good as the standards behind

them.

@ Session 2 - Product-Specific & GMP Inspections CEPI - Regulatory Pathways in the Development of RNA Vaccines

Sensitivity: Official



INSPECTOR TAKEAWAYS

Mapping the gaps

Conventional checklist assumes... RNA facility also needs...

Cell-culture bioprocess controls RNase-free design, dedicated equipment and staff decontamination
Standard 2-8 °C cold storage Validated ultra-cold storage with continuous excursion monitoring
Chromatography-based purity Nanoparticle sizing (DLS/NTA) and RNA-integrity by capillary electrophoresis
Established potency reference standards New RNA potency/expression standards — often not yet available
Familiar impurity panel dsRNA, residual DNA template, and RNA-lipid adduct control

@ Session 2 - Product-Specific & GMP Inspections CEPI - Regulatory Pathways in the Development of RNA Vaccines

Sensitivity: Official



GMP INSPECTION FINDINGS - RNA FACILITIES

Findings at RNA facilities — the recurring themes

Across FDA and EMA inspections of mRNA-vaccine sites, the citable observations cluster into four themes.

00
00
Environmental & air control Cleaning & contamination Segregation & materials Cold chain & fill-finish
Cleanroom HVAC and differential- Validated equipment cleaning before Defined, separate areas; control of Ultra-cold storage and aseptic fill-finish;
pressure control in mRNA drug- MRNA runs; RNase and cross- expired or restricted materials used in contamination and mold control at
substance suites — e.g., inadequate contamination discipline. mMRNA production. drug-product sites.

Grade C air handling.

Cross-cutting: most public findings are conventional GMP issues at sites that also make mRNA — few are RNA-specific, and none are yet public for saRNA.
But reliance already works: FDA accepted a Spanish (AEMPS) inspection, and EMA and Health Canada have inspected jointly.

@ Session 2 - Product-Specific & GMP Inspections CEPI - Regulatory Pathways in the Development of RNA Vaccines

Sensitivity: Official



DOCUMENTED FINDINGS - SOURCES YOU CAN CITE

Findings you can cite, by facility

Facility (role) Agency - year What was cited

Moderna — Norwood, MA FDA Form 483 Equipment not cleaned before mRNA-1273 drug-substance runs; expired / restricted materials in DS; Grade C
MRNA drug substance Sep 2023 cleanroom air handling inadequate.

Catalent — Bloomington, IN FDA Form 483 Form 483 at Moderna bivalent fill-finish; site not initially added to the EUA pending FDA review.

fill-finish Sep 2022

Pfizer (ex-Hospira) — McPherson, KS FDA 483s Mold and microbial-contamination control, cleaning / disinfection — general aseptic issues, not RNA-specific.
fill-finish (repeat)

Spikevax pharmacovigilance system 2021 5 major / 5 minor findings; CAPA endorsed — a joint-inspection and reliance example.

EMA + Health Canada — joint

mNEXSPIKE — FDA Summary Basis for Regulatory 2025 FDA accepted a Spanish AEMPS facility inspection as = VAI — a reliance example.

Action

reliance record

A Form 483 records an inspector's observations, not a final GMP determination. Sources: FDA 483s / EIRs (fda.gov, ORA Electronic Reading Room); EMA EPAR assessment reports; FDA Summary Basis for Regulatory Action.

@ Session 2 - Product-Specific & GMP Inspections CEPI - Regulatory Pathways in the Development of RNA Vaccines

Sensitivity: Official
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