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Resumen

El avance técnico-cientifico en terapias médicas avanzadas (TMA) contra
el cancer ha superado el ritmo del avance regulatorio de estas en Colombia,
dificultando la implementacion oportuna de tratamientos innovadores
para tumores refractarios. En este trabajo se reviso la normativa nacional
e internacional sobre TMA, con énfasis en vacunas personalizadas contra
el cancer. En Colombia, la regulacion de medicamentos biologicos recae
en el Ministerio de Salud y el Invima, pero no existe una reglamentacion
especifica ni un ente especializado que supervise las TMA, lo que representa
un vacio normativo significativo. Esta ausencia de marco regulatorio limita
el acceso a terapias potencialmente beneficiosas. Derivado de la revision
realizada en este articulo, se propone que, en lugar de buscar una regulacion
uniforme, dada la complejidad de las TMA, se conformen comités interdiscipli-
narios que orienten su analisis y promuevan el desarrollo de normativas para
su implementacion efectiva en el sistema de salud colombiano.

Palabras clave: inmunoterapia; terapias médicas avanzadas (TMA); antigenos
de neoplasias; vacunas contra el cancer; regulacion y fiscalizacion en salud.

Abstract

Technical and scientific progress in advanced medical therapies (AMTs)
for cancer has outpaced their regulatory development in Colombia,
hindering the timely adoption of innovative treatments for refractory tumors.
This paper reviews national and international regulations on AMTSs,
with a focus on personalized cancer vaccines. In Colombia, biological
medicines are regulated by the Ministry of Health and Invima, but there
is no specific regulation or specialized body to oversee AMTs, which
creates a significant regulatory gap. This lack of a regulatory framework
restricts access to potentilly beneficial therapies. Based on the review
presented in this article, it is recommended that, given the complexity
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of AMTs, rather than seeking uniform regulation, interdisciplinary commit-
tees be established to guide analysis and promote the development
of regulations to support the effective implementation of these therapies
within the Colombian healthcare system.

Keywords: immunotherapy; advanced medical therapies (AMTs); antigens,
neoplasm; cancer vaccines; health care coordination and monitoring

Introduction

Cancer is a major public health issue worldwide. In 2022,
an estimated 117,620 new cases and 56,719 deaths from
cancer were reported in Colombia (1). Typically, cancer
treatments focus on three pillars: radiotherapy, chemo-
therapy, and surgery. In recent decades, various advanced
medical therapies (AMTs) for immunotherapy have been
explored, using immune cells (2-3), antibodies (4-5),
and personalized vaccines (6). These therapies aim
to activate the cancer patient’'s immune system against
the tumor, achieving a favorable clinical response with
high specificity and reduced toxicity to healthy tissues.
Advances in this field have established immunotherapy
as the fourth pillar of cancer treatment. Furthermore,
immunotherapy generates long-term immunity, provides
patients with partial or complete tumor remission, and offers
a good quality of life with minimal adverse effects (7).

There are different types of immunotherapies: (i) cellular
immunotherapy, (i) use of protein/peptide-based
vaccines, (iii) DNA/RNA/viral vectors, and (iv) passive
immunotherapy (7-8). Several of these options have
been evaluated and approved in countries such as
the United States (USA) and various European Union (EU)
member states, offering new treatment alternatives for
individuals with tumors refractory to chemotherapy or
radiotherapy, or with inoperable tumors. However, although
the use of new immunotherapy modalities—such as
dendritic cell-based therapeutic vaccines (9), adoptive T-cell
transfer (3), and, more recently, the use of 100% perso-
nalized vaccines based on tumor neoantigens (10-11)—
has been implemented in these countries for cancer
treatment for approximately 20 years, in Colombia,
the implementation of advanced therapies presents
a real challenge, partly due to the lack of regulations
governing their use (10). In this context, it is essential
to differentiate these technologies from conventional
medicines. Advanced therapies are innovative medicines
and clinical interventions characterized by manufacturing,

distribution, use, and regulatory control processes
that differ from those of traditional chemical or biological
drugs (12).

The research for this article revealed that implementing
personalized vaccines, even in developed countries, remains
a major public policy challenge, to the point that most
current regulatory guidelines for AMTs in the EU and
the US are limited to the use of monoclonal antibodies (13).
Therefore, establishing regulatory guidelines for AMTs is
crucial to address the need to ensure the quality and safety
of these new treatments and to assess their effectiveness
before they are authorized for marketing (14).

This article focuses on the regulatory aspects of research
and development (R&D) for personalized cancer vaccines,
covering preclinical phases and early clinical trials,
rather than industrial production processes or marketing
authorization. This distinction is important because,
as noted by the European Medicines Agency (EMA) and
the Food and Drug Administration (FDA), advanced thera-
pies need flexible regulatory frameworks in the early stages
of research due to their innovative and complex nature,
while manufacturing and registration guidelines are esta-
blished in later phases (15-17). Therefore, it is necessary
to review the current state of regulation and the con-
siderations that researchers working on advanced
therapies and decision-makers need to account for
when implementing them in Colombia. Additionally,
this document explores the regulatory landscape
of AMTs, with a focus on personalized cancer vaccines.

Methods

Preliminary search: A search was conducted for specific
definitions of personalized cancer vaccines in the following
regional reference agencies: the National Administration
of Drugs, Food, and Medical Technology (Anmat, for its
Spanish acronym: Administracion Nacional de Medicamentos,
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Alimentos y Tecnologia Médica, Argentina), the National
Health Surveillance Agency (Anvisa, for its Portuguese
acronym: Agéncia Nacional de Vigildncia Sanitaria, Brazil),
and the Center for State Control of Medicines, Equip-
ment, and Medical Devices (Cecmed, for its Spanish acronym:
Centro para el Control Estatal de Medicamentos, Equipos
y Dispositivos Médicos, Cuba), as well as international
agencies: FDA (USA) and EMA (EU).

Search for related terms: A preliminary review of existing
regulations governing personalized cancer vaccines re-
vealed significant variability in how these products are
defined and classified. Therefore, a second search was
limited to the following terms: “gene therapy and cell
therapy,” “tissue bank,” and “anatomical components.”
In addition to the previously mentioned agencies,
the National Institute for Food and Drug Surveillance
(Invima, for its Spanish acronym: Instituto Nacional
de Vigilancia de Medicamentos y Alimentos, Colombia) was
also included.

Definition of the regulatory points to be registered
by agency: Because health regulations for pharmaceu-
tical products apply throughout the production chain,
the search included standards and guidelines for the re-
search and development, and preclinical and clinical
trial stages. Information found regarding “tissue banks”
and “anatomical components” was recorded as pertaining
to the procurement of raw materials.

Results

Definitions

Biological and biotechnology medicines. Biological drugs
comprise a wide variety of medicines derived from living
organisms or their tissues. Sources and production methods
include cell or microorganism cultures, or extraction
from tissues or biological fluids such as blood (2-).
Biotechnology medicines are a subset of biological drugs;
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whereas biological drugs are produced without the use
of genetic information, biotechnology medicines use cells
and genetic information to convert them into medicines (18).

Common types of biotechnology drugs:

¢ Monoclonal antibodies: modified proteins designed
to act on a specific target (4-5).

* Recombinant proteins: proteins that are produced
using recombinant DNA technology that can serve as hor-
mones, enzymes, or growth factors (2).

¢ Vaccines: some vaccines use biotechnology for their
production (6-7).

¢ Advanced therapies: other innovative treatments that
use biotechnology to address various diseases (2).

AMTs. AMT products aim to restore, regenerate, or modify
altered biological functions that are difficult to address
with conventional therapies (2, 7-9). These therapies have
the potential to produce improvements in a wide range
of diseases and include:

» Gene therapies, which eliminate, introduce, or modify
genetic material.

«  Somatic cell therapies, in which manipulated or selected
cells are infused into the patient to generate a thera-
peutic or preventive effect.

e Tissue-engineered products, which use cells to repair
or replace damaged tissues.

The clinical application of somatic cell therapies and
tissue-engineered products is commonly known as regen-
erative medicine. In cancer, various AMT modalities have
reached a significant level of development, resulting in
diverse immunotherapy strategies, ranging from biotech-
nology products to gene therapies. Figure 1 and Table 1
summarize the immunological principles underlying these
advances.
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Advanced medical therapy modalities

Immunotherapy

Immunological principle Tissue engineering/regenerative medicine

«  Cell therapy
«  Gene therapy and tissue engineering
«  CART* CAR NK-cell therapy

«  Tumor-targeted monoclonal antibodies *

«  Adoptive cell transfer

«  Oncolytic viruses*

+ Immunostimulatory cytokines*

« Immunomodulatory monoclonal antibodies*

« Immunosuppressive metabolism inhibitors

«  Pattern recognition receptor (PRR) agonists*

« Immunogenic cell death (ICD) inducers*

+  Use of dendritic cells*

«  Vaccines based on tumor-associated antigen peptides*

Tumor neoantigens (personalized vaccines)

«  Peptides
. DNA
. RNA

DNA: deoxyribonucleic acid; RNA: ribonucleic acid; CAR T: chimeric antigen receptor T-cells; CAR NK: chimeric antigen receptor natural
killer cells.

*. Immunotherapy modalities approved for use in cancer patients by the US FDA or an equivalent regulatory agency worldwide.
Source: (19-56).

Figure 1. The immunological principle underlying AMT modalities is fundamental to cancer immunotherapy. Because they promote
antitumor activity of the immune system, tumor-directed monoclonal antibodies (mAb) and adoptive T-cell transfer, including CAR cells
with intrinsic antitumor activity, are forms of passive immunotherapy. All other immunotherapy modalities are considered examples
of active immunotherapy. An alternative classification of immunotherapy regimens is based on antigen specificity. While vaccines and
monoclonal antibodies against tumor antigens are considered specific, immunostimulatory cytokines or checkpoint blockers activate
broad, nonspecific immune responses.

Table 1. Immunological principles of advanced medical therapies

Advanced medical therapies

Immunotherapy

Modality Immunological principle

Tumor-targeted monoclonal These are the most widely used immunotherapy agents in clinical practice (19). They alter the signaling
antibodies functions of receptors on the surface of malignant cells, neutralize trophic signals from the tumor
microenvironment (20) and selectively recognize tumor-associated antigens (21).

Oncolytic viruses Non-pathogenic viral strains are used in healthy cells that efficiently infect and destroy tumor cells (22).
The antineoplastic effect of these viruses is due to their cytopathic effect, resulting from a productive viral
infection. These viruses can be used as vectors to induce oncolytic activity in tumor cells by introducing
exogenous gene products into the viral genetic material.

Dendritic cell-based Dendritic cells (DCs) are antigen-presenting cells (APCs) that are deficient in cancer patients. Primary DCs or DCs

intervention derived from autologous monocytes of the cancer patient are reinfused into the patient after ex vivo exposure
to tumor antigens (autologous or heterologous tumor lysate, peptides, total tumor mRNA, etc.) (23), or can be
transduced with recombinant vectors encoding them. The restored pulsed DCs activate antitumor T-cell immune
responses in the patient (2).
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Advanced medical therapies

Immunotherapy
Modality

Immunostimulatory
cytokines

Immunomodulatory
monoclonal antibodies
(immune checkpoint
inhibitors)

Immunosuppressive
metabolism inhibitors

Pattern recognition
receptor (PRR) agonists

Immunogenic cell death

(IcD) inducers

Peptide-based vaccines

DNA-based vaccines (viral
vectors)

RNA-based vaccines

Personalized vaccines
based on tumor
neoantigens

Adoptive cell transfer
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Immunological principle

The ability of cytokines should impact a wide variety of biological functions. Type | and type Il interferons,
cytokines such as granulocyte-macrophage colony-stimulating factor (GM-CSF), granulocyte-colony-stimulating
factor (G-CSF), tumor necrosis factor-alpha (TNF-alpha), and transforming growth factor-beta (TGF-beta)
are not used to revitalize pre-existing immune responses in cancer patients. IL-2, IFN-02a, and IFN-a23 have
received FDA and EMA approval for the management of some tumors s (25).

Activation of CTLA-4, PD-1, and PD-L1 inhibits the lymphocyte antitumor response. The use of antibodies
that inhibit these immune checkpoints in cancer management represents one of the most significant
advances in cancer immunotherapy (26). Activation of T-cell receptor agonists, including TNFRSF4,
TNFRSF9 (CD137 or 4-1BB) (27) and TNFRSF18 (GITR) (28), and neutralization of immunosuppressive factors,
such as transforming growth factor B1 (TGFB1), are being widely used in cancer immunotherapy (29).

The indoleamine 2,3-dioxygenase (IDO) enzyme catalyzes the degradation of tryptophan, promoting
the accumulation of kynurenine, which exerts cytotoxic effects on immune cells and promotes Treg cell
differentiation (30). Inhibitors of IDO1 and IDO2 elicit anticancer immune responses (30). mAb, targeting
the CD39 or CD79 enzymes, which block the production of adenosine from adenosine triphosphate (ATP)
(an immunosuppressive molecule), enhance the efficacy of other anticancer agents (31).

Stimulation of RRP activates inflammation via NF-kB and the secretion of type | IFN and TNFa, and anticancer
immune responses. Monophosphoryl lipid A (MPL) in Cervarix® (31); imiquimod, a TLR7 agonist (32); CpG-7909,
Promune®, a non-methylated DNA TLR9 agonist (33); polyinosinic-polycytidylic acid (PolyIC) (Ampligen™,
rintatolimod), a synthetic double-stranded RNA (3%); and Hiltonol™, TLR3 agonists (35), are widely used in
immunostimulation in cancer.

Some conventional chemotherapeutic agents induce ICD and immunological memory against tumors (36).
Anthracyclines, oxaliplatin (37), cyclophosphamide (38), Ispecific forms of radiotherapy (39), photodynamic
therapy (40) and bortezomib (a proteasomal inhibitor used to treat multiple myeloma) (41) sare FDA-approved
antitumor therapies that induce ICD.

Synthetic peptides of 9 to 30 amino acids representing epitopes derived from tumor-associated antigens
(TAAs), administered with an adjuvant, are a valuable cancer vaccine option. Resident DCs (or other APCs)
present these epitopes to CD4+ or CD8+ T-lymphocytes, which respond to tumor cells expressing TAAs (42).
While peptides of 8 to 12 amino acids can bind directly to HLA molecules on the surface of APCs, peptides
of 25 to 30 residues must be processed and presented by APCs to induce protective antitumor T-lymphocyte
responses in human cancers (43).

Recombinant plasmids with minigenes encoding TAAs or tumor-specific antigens (TSAs) are expressed
on DCs or other APCs, and tumor antigens loaded onto HLA molecules are presented to T-lymphocytes.
These lymphocytes are expected to destroy the tumor cells. This type of vaccine is safe, well-tolerated, stable,
easy to mass-produce, cost-effective, and easy to store and transport. This type of vaccine is under
investigation and has not yet been approved for human use (44).

The development of mRNA vaccines during the COVID-19 pandemic has enabled their exploration for
cancer treatment, and numerous clinical trials are currently investigating these vaccines for treating cancer
patients. Although not yet approved, the results of clinical trials of mRNA vaccines alone or in combination
with checkpoint inhibitors are encouraging (45).

Advances in sequencing techniques and the development of bioinformatics algorithms allow the identi-
fication of all mutations in a tumor, known as tumor neoantigens, which are immunogenic and form
the basis of personalized cancer vaccines (46). EThese vaccines can be administered as synthetic peptides
(47-48) and as DNA (49) or RNA (50). vaccines. Furthermore, adoptive transfer of T-cells that express
TCRs capable of recognizing these neoantigens has shown therapeutic potential. Finally, the expansion
of T-lymphocytes directed against tumor neoantigens is enhanced by immune checkpoint inhibitor
antibodies. A recent review on the use of neoantigens for cancer immunotherapy can be found in (51).

It consists of transferring autologous antitumor lymphocytes to the patient, which circulate or infiltrate
the tumors, after being expanded and activated ex vivo (52). A variant of this type of immunotherapy
is the infusion of hematopoietic stem cells from a healthy individual into patients with hematological
cancers, which reconstitutes the patient's immune system with a healthy, allogeneic immune system,
aiming to eradicate neoplastic cells (53).
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Advanced medical therapies

Immunotherapy
Modality Immunological principle
CAR T-cells LCAR T-cells are T-cells that express a hybrid molecule composed of two domains on their surface:

an external domain of an antibody that binds a surface antigen on tumor cells (54) and an internal
domain derived from T-cell signaling and activation modules (55). The clinical efficacy of the application
of CAR T-cells in patients with hematological malignancies, such as leukemia and lymphomas, represents
the most important success of personalized cell immunotherapy (56).

TAAs: tumor-associated antigens; TSAs: tumor-specific antigens; mRNA: messenger RNA; DCs: dendritic cells; APCs: antigen-
presenting cells; CpG-7909: cytosine-guanine dinucleotide-7909; CTLA-4: cytotoxic T-lymphocyte antigen-4; HLA: human leukocyte
antigen; IDO: indoleamine 2,3-dioxygenase; Type | IFN: type | interferon; IFN-a2a: interferon alpha-2a; IFN-a2b: interferon alpha-2b;
IL-2: interleukin-2; mAb: monoclonal antibodies; NF-kB: nuclear factor kappa-B; PD-1: programmed cell death protein-1;
PD-L1: programmed cell death ligand-1; TCRs: T-cell receptors; TGFBR1: transforming growth factor-B1; TNFRSF4: tumor necrosis
factor, tumor necrosis factor receptor superfamily member 4; TNFRSF9: tumor necrosis factor, tumor necrosis factor receptor
superfamily member 9, also known as CD137 or 4-1BB; TNFRSF18: tumor necrosis factor receptor superfamily member 18,
also known as GITR: protein related to the glucocorticoid-induced TNF receptor; TNFa: tumor necrosis factor alpha; TLR3, TLR7,

and TLR9: toll-like receptors 3, 7, and 9.

Personalized tumor neoantigen-based
vaccines for imnmunotherapy in cancer
patients

These vaccines represent a prime example of precision
medicine in oncology (46-47, 57). Their design is based on
somatic mutations expressed exclusively by tumor cells,
ensuring a highly specific immune response against malig-
nant cells without affecting healthy tissues.

Figure 2 illustrates the main stages of developing a per-
sonalized neoantigen-based vaccine. The process begins
with obtaining a sample of the tumor and healthy tissue
(usually a peripheral blood sample). Using next-genera-
tion nucleic acid sequencing, tumor transcriptome (RNA)
and tumor and healthy tissue exome (DNA) sequences are
generated and compared. This comparison allows the iden-
tification of the set of mutations unique to the tumor cells
and the creation of a list of variants (mutations). Tumor tran-
scriptome sequencing allows quantification of transcripts
encoding mutations (neoantigens), expressed in Fragments
Per Kilobase of transcript per Million mapped reads (FPKM)
units (58).

Information derived from exome sequencing also enables
high-resolution haplotyping of the major histocompatibility
complex class I and 1l (MHC class 1/11) molecules. Using this
data, bioinformatics analysis predicts the neoantigens that
can bind to each MHC class I/1l molecule in the patient.

This prediction relies on in silico tools that assess the pro-
teasomal processing of a neoantigen and the probability
of its presentation, based on the affinity and stability of
the complex formed between this neoantigen and MHC
class I/1l molecules (59-61). These tools use artificial
intelligence methods and neural networks to evaluate all
possible paired combinations of neoantigens that could be
generated around each mutation and their ability to bind
to the patient’s MHC class I/1l molecules.

The transcribed mutations are subjected to bioinfor-
matics analysis to predict their potential interactions with
the patient’'s MHC molecules. After comparing these muta-
tions with databases, detailed information is obtained for
each one, including the affected gene, associated tran-
scripts, and the type of genetic alteration (62). Finally,
based on selection criteria such as experimental binding
affinity values (IC50), FPKM expression levels, the ratio of
change between the IC50 of the neoantigen-MHC complex
and the native antigen-MHC complex, and comparison
of the half-life of the complexes formed by both native
sequence and mutated neoantigen sequence with the MHC
molecule to which it binds, a small number of neoanti-
gens are prioritized to be part of the vaccine, whose ability
to activate T lymphocytes (T-cells) isolated from the tumor
or from the patient’s blood is evidenced in vitro and ex vivo
by different immunological tests such as flow cytometry and
IFNy-ELISPOT, before and after vaccination.

Revista Colombiana de Cancerologia

160




Patient vaccination

vy - Evidence of T lymphocyte
\-J /-
[ < ] activation by neoantigens

9 T lymphocyte TCR Diversity

An epitope i recognized
by different TCRs

&
;LQZ@QQ e

One TCR recognizes
different epitopes

e MR L eee A
1.9 R
@ @ Tumor cell -
Tumor cell Cells infected

by a pathogen IFNy-ELISPOT
RNA DNA o it B

Samples of tumor
and healthy tissue [

Co-cultures of T-cells and
APCs/Neoantigens

Exome and transcriptome
sequencing

@ Ex vivo and in vitro functional essays

A
©O) ~ (o) (e

Bioinformatic prediction and Peptides  ADN ARN
identification of neoantigens
@ Neoantigen production

RENDER

B2M: beta-2-microglobulin; MHC: major histocompatibility complex; TCR: T-cell receptor.

Source: Created in BioRender. Florez Suarez, J. B. (2026). https://BioRender.com/a8zuyhj. Adapted using artificial intelligence-assisted
editing with ChatGPT (OpenAl).

Statement of Al-assisted figure adaptation: The original figure was created in BioRender. The inset panel was modified using Al-assisted
editing with ChatGPT (OpenAl).

Figure 2. Design of personalized tumor neoantigen-based vaccines. (1) From tumor and healthy tissue samples of the patient,
RNA (2) and DNA (3) are extracted, followed by (4) exome and transcriptome sequencing of these tissues. (5) Using a bioinformat-
ics pipeline, the universe of tumor mutations (neoantigens) is established, and the high-resolution typing of the patient’'s major
histocompatibility complex (MHC) class I/1l molecules is performed, necessary to select tumor neoantigens that bind to these molecules.
(6) Once the selected mutations are obtained, neoantigens can be synthesized in different presentation types (peptides, DNA, RNA),
which are used in (7) ex vivo and in vitro functional assays in which the patient’s T lymphocytes (T-cells) are co-cultured with antigen-
presenting cells pulsed with the neoantigens (APCs/neoantigen), in order to demonstrate, through immunological tests such as
flow cytometry and IFNy-ELISPOT, whether the neoantigens activate the patient’s T-cells. Once the process is complete, a personalized
tumor neoantigen-based vaccine is administered to the patient.
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Regulatory aspects of the definition of personalized cancer vaccines

Of the agencies consulted, only Cecmed, EMA, and FDA provided specific definitions (Table 2).

Table 2. Summary of definitions associated with therapeutic cancer vaccines in regulatory entities

Country or

. .- .
Agencies region Category Definition Reference
Anmat Argentina Not found NA (63)
Anvisa Brazil Not found NA (64)
Cecmed Cuba Therapeutic vaccine Active immunotherapy that induces a specific response (65)
and has an advantage over existing therapies against
cancer and HIV.
EMA EU Immunomodulatory Therapies that aim to induce specific innate and adaptive (66)
compounds, including immunity against an existing cancerous disease.
tumor vaccines
FDA USA Therapeutic cancer Vaccines that aim to generate an immune response (16)
vaccines to a tumor antigen for the treatment of patients with
a prior diagnosis.
Invima Colombia Not found NA (67)

Anmat: National Administration of Drugs, Food, and Medical Technology (Administracién Nacional de Medicamentos, Alimentos y
Tecnologia Médica); Anvisa: National Health Surveillance Agency (Agéncia Nacional de Vigildncia Sanitaria); Cecmed: Center for
State Control of Medicines, Equipment, and Medical Devices (Centro para el Control Estatal de Medicamentos, Equipos y Dispositivos
Médicos); EMA: European Medicines Agency; USA: United States of America; FDA: Food and Drug Administration; Invima: National Institute
for Drug and Food Surveillance (Instituto Nacional de Vigilancia de Medicamentos y Alimentos); NA: not available; EU: European Union;

HIV: human immunodeficiency virus.

*The websites of the regulatory agencies were consulted on September 23, 2025.

EMA: No definition was found in the agency’s general rules;
however, the guide for the evaluation of medicinal products
in cancer identified the category “ilmmunomodulatory com-
pounds, including tumor vaccines,” which refers to therapies
that aim to induce specific innate and adaptive immunity
against an existing cancer. Different types of products
within this category were identified, such as: (i) synthetic
peptides, (ii) recombinant proteins, (iii) virus-like particles,
(iv) immunomodulatory antibodies, (v) gene therapy, and
(vi) cell-based products. Given the variability of products
in this category, the guide leaves open the possibility
of classifying them as gene therapy or cell therapy, both of
which are considered AMTs (15).

FDA: As with the EMA, a definition of a personalized vaccine
was not found in the general guidelines. However, the technical
guidance on “Considerations for Therapeutic Cancer Vaccines,’
developed by the Division of Human Tissues, Office of Cellular,

Tissue, and Gene Therapies (OCTGT), limits the category
of “therapeutic cancer vaccines” to vaccines that aim
to generate an immune response to a tumor antigen for
the treatment of patients with a prior cancer diagnosis (16).

Cecmed: In the context of cancer and AIDS treatment,
the term “therapeutic vaccine” was found to be used to refer
to active immunotherapy that induces a specific immune
response and offers advantages over existing therapies,
such as the induction of specific humoral and cellular
immunological memory (68). Furthermore, it is established
that this is a type of vaccine for treating an existing
disease, and the following classes are listed: (i) whole-
cell vaccines (autologous and allogeneic), (ii) antigen/
adjuvant vaccines (protein or peptide fragments and tumor
cell antigens), (iii) dendritic cell vaccines, (iv) DNA vaccines
and viral vectors, and (v) idiotypic vaccines (69).
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Normative regulation by agency

Anmat: AMT products are considered biological products
and, therefore, the referred regulations apply; however,
the agency developed specific complementary guidelines
(Provision 179/2018) that focus on regulating products with
substantial manipulation. No specific body within Anmat is
identified for the evaluation of these products (70-71).

Anvisa: In 2012, the Chamber for Advanced Cell Therapy was
established with participation from members of the Ministry
of Health, scientific societies, the National Ethics Committee
for Research (CONEP, for its Portuguese acronym: Comissdo
Nacional de Etica em Pesquisa), and patient groups.
This body was authorized to establish regulations for
advanced cell and gene therapies, including clinical trials
(72).

In direct relation to AMTs, the following regulations remain
relevant in Brazil: (i) extraction of components of human origin
for transplantation (Law 9434/1997 (73); (ii) ccell technology
centers for treatment and clinical research purposes;
(iii) ogenetically modified organisms (74); (iv) clinical
research in general (72); clinical research in the area of cell
and genetic therapy; and, recently, (vi) the adoption of good
practices in the use of human cells for therapeutic purposes
and clinical research (75).

Cecmed: Under Cuban regulations, product authorization
and certification of good practices for establishments in
cell therapy or tissue engineering are the responsibility
of the Technical Council of the Department of Medicines
and Biologicals of Cecmed (Resolution 94 of 2016) (76).

EMA: Within the general regulatory framework for advanced
therapies developed by the EMA, Directive 2001/83/EC (77)
and Regulation (EC) No 1394/2007 are included, under which
AMTs are considered medicinal products for human use
(78). The need for specially adapted technical regulations
for AMTs is established due to their novelty, complexity,
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and technical specificity. The creation of the Committee for
Advanced Therapies (CAT) is also defined, given that their
evaluation requires knowledge and experience that extend
beyond the traditional pharmaceutical field. Among its
functions is issuing opinions to the Committee for Medic-
inal Products for Human Use (CHMP) on the authorization
of AMTs.

FDA: AMT products are regulated by the FDA through
the Center for Biologics Evaluation and Research (CBER)
and the Office of Tissues and Advanced Therapies
(OTAT) (79), as well as by the Center for Drug Evaluation and
Research (CDER), the Office of Hematology and Oncology
Products (OHOP), and the Office of Biotechnology Products
(OBP). Specifically, CDER and OTAT are responsible for
reviewing vaccines and cell-based products (80).

Invima: The Commission for the Review of Medicines,
Cosmetics, Food Products, Household Pesticides, and
other products that affect individual or collective health is
the technical-scientific advisory body of Invima that issues
technical opinions on the various products under
the agency’s surveillance. Although the commission
comprises six specialized chambers, none is responsible
for evaluating AMTs.

Procurement of raw materials

The procurement of raw materials for AMTs is regulated
by the guidelines for cell and tissue donation and trans-
plantation. Furthermore, all tests and screenings necessary
to determine the suitability of cells for use are required for
cell procurement, as well as certification of good practices
for the laboratories or entities where they are obtained;
these procedures must be performed by a physician
or healthcare professional certified for this task. In the
case of Invima, the decree regulating organ and tissue
donation/transplantation excludes blood and blood
products (Table 3).
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Table 3. Resoluciones o decretos que regulan la donacion de organos o tejidos en las diferentes agencias consultadas

Agency

Resolution or decree

Reference*

Anvisa Law 9434/1997 (73, 75, 81)
Updated by:
- Decre 9175 of 2017
- RDC 338/2020
Anmat Provision 179/2018 and Law 27447 (70-71)
Cecmed No regulations were found ND
EMA Directives 2004/23/EC and 2002/98/EC (78, 82)
FDA Regulation 21 CFR, Part 1271 and “Recommendations for Determining Eligibility of Donors of (83-84)
Human Cells, Tissues, and Cellular and Tissue-Based Products”
Invima Decree 2493 of 2004 and Resolution 5108 of 2005 (85-86)

Anmat: National Administration of Drugs, Food, and Medical Technology (Administracién Nacional de Medicamentos, Alimentos y
Tecnologia Médica); Anvisa: National Health Surveillance Agency (Agéncia Nacional de Vigildncia Sanitaria); Cecmed: Center for State
Control of Medicines, Equipment, and Medical Devices (Centro para el Control Estatal de Medicamentos, Equipos y Dispositivos Médicos);
CFR: Code of Federal Regulation; EC: European Community; EMA: European Medicines Agency; FDA: Food and Drug Administration;
Invima: Instituto Nacional de Vigilancia de Medicamentos y Alimentos; NA: not available; RDC: Collegiate Board Resolution, Anvisa

(Resolucdo da Diretoria Colegiada).

*The websites of the regulatory agencies were consulted on September 23, 2025.

In Colombia, regulations governing anatomical components
and tissue banks (85) constitute the closest regulatory
framework for procuring raw materials for personalized
vaccines. These regulations set requirements for screening,
donor selection, traceability, and bank certification,
ensuring minimum quality and safety standards for
the initial handling of human cells and tissues. However,
in the case of personalized vaccines, the patient’s
biological material serves as both the raw material and
the final research product, posing new regulatory
challenges: (i) ensuring complete traceability from
procurement to administration; (ii) defining the respon-
sibilities of tissue banks, manufacturing laboratories,
and healthcare facilities; and (iii) establishing additional
standards for handling and manufacturing processes.
Thus, the regulation of anatomical components is an initial
pillar, but it needs to be complemented by specific frame-
works for advanced therapies and personalized vaccines.

Research and development

Cecmed: Although there are no general guidelines for
AMTs, Resolution 27 of 2000 (66), updated by Resolution

59 of 2010 (69), establishes criteria for evaluating phase 1
and 2 clinical trials of investigational products for
cancer and human immunodeficiency virus (HIV).
The following technical guidelines were also identified
for consideration in cancer vaccine research and develop-
ment: (i) characterization of the cell bank used and other
starting materials is required; (ii) certificates of analysis
for at least two batches of the active ingredient and
two batches of the finished product are required;
(i) a cell bank release certificate is required; (iv) other
certificates may be required depending on the active
ingredient; and (v) verification of product stability is
acceptable for one batch.

EMA: The CAT establishes guidelines for classifying
these therapies and issues opinions on specific cases at
the request of interested parties. In some cases,
this committee also provides scientific advice for
the formulation of the product development plan based
on advances and specific questions from developers
(87-88). Regarding the product manufacturing process,
AMT manufacturersare urged to adopt a risk-based
approach. These risks are associated with the charac-
teristics and origin of the cells, the characteristics
of the vectors and transgenes, protein expression,
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and the properties of the adjuvant materials, among other
factors (82, 89).

FDA: For the manufacture of biologics, there is a guide on
somatic cell therapy and gene therapy for manufacturers
and evaluators (90), that establishes the need to verify
batch-to-batch reproducibility of both the final product
and critical materials. Additionally, the manufacturer may
determine whether the proposed assays are appropriate and,
if not, submit justified alternative techniques or consult with
the CBER.

As an essential aspect, information on the materials
and components of the starting cells is recommended:
the tissue and cell type should be indicated, as well as
how they are obtained from the donor, whether there is
in vivo mobilization or activation in the donor, and the trans-
port processes and institutions involved in manufacturing.
In addition to cells, information on the reagents used should
be provided, such as antibodies, cytokines, serum, proteins,
toxins, antibiotics, and others, with the understanding that
these materials can affect the safety, potency, and purity
of the finished product (90).

Regarding manufacturing processes, the complete manufac-
turing process must be outlined, including cell preparation,
processing time, intermediate storage, and final formulation
(83, 88). Furthermore, detailed information on cell collection,
processing, and culture must be provided, including process
controls; possible irradiation of autologous or allogeneic
cells; cell harvesting; and, if applicable, their preservation.
Product characterization requirements include: (i) cell
identity, (ii) potency, (iii) viability, (iv) adventitious agent
testing, (v) purity, and (vi) testing of frozen cell banks (90).

Preclinical trials and clinical trials

Cecmed: In the case of immunotherapy for cancer
treatment, it is important to present preclinical information
on (i) immunological activity, (ii) product potency,
(iii) antibody levels generated and cytotoxic capacity
against tumor cells, (iv) kinetics of antbody generation,
(v) justification of treatment regimens, (vi) single-dose
toxicity assessment in an animal model, (vii) repeated-
dose toxicity assessment to detect potential immunotoxic
effects, and (viii) local tolerance. Compliance with good
practices is required for laboratories and clinics conducting
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clinical trials, based on safety, immunogenicity, and pharma-
cological effects data collected in phase I (68).

EMA: The guidelines for the clinical evaluation of products
require the submission of in vitro or “proof-of-concept”
studies to provide information on the dosage and treat-
ment regimens to be used in phase | trials. The analysis
of these studies should be conducted using the Minimal
Anticipated Biological Effect Level (MABEL) approach and
should be accompanied by clinical or non-clinical data on
related compounds (17). It is proposed that animal studies
be conducted using homologous or transgenic antigens
for initial pharmacological and toxicological assays.
Information on target antigen expression in both
the human tumor and healthy tissue should also be
submitted. If this information cannot be obtained
from suitable animal models, in vitro assays should
be performed using human cells. Clinical trial designs
should consider patients with limited and measurable
disease who have exhausted prior cytotoxic treatments (17).

Additionally, the EMA is consulting on a proposed set
of Good Clinical Practice (GCP) guidelines for AMTs.
Possible modifications include extending the follow-up
period for trials after completion; reviewing the follow-
up scheme after marketing approval; and creating systems
that ensure traceability and personalize the selection
of the number of participants, based on disease prevalence
(91).

FDA: It proposes a “case-by-case” approach to assess
the safety of immunotherapy products and to design
preclinical studies based on the scientific data obtained.
The aim to gather sufficient information on the toxicological
and pharmacological characteristics to justify the safety
of the product under research for human use.

Preclinical trials should be conducted to: (i) identify cells or
tissues that may be potential targets for toxicity and revers-
ibility; (i) determine the appropriate starting dose level and
escalation scheme for studies conducted for the first time
in humans; and (iii) identify safety and activity parameters
to be monitored in humans.

Some specific safety considerations include local inflam-
matory reactions, systemic toxicity, adverse events in
the host, and autoimmune responses that may be caused by
impurities, contaminants, or other excipients in the vaccine
formulation (16, 80, 92).



Anmat: AMTs are subject to the same regulatory principles
as biotechnology-derived medicines and other medicines,
with respect to compliance with GCP (Resolution 1480/2011)
(93). Although the importance of establishing specific
technical requirements for preclinical and clinical aspects
is clarified, Provision 179/2018 does not mention them and
grants Anmat the authority to establish the specific regu-
lations or guidelines necessary for this purpose, based on
internationally recognized guidelines (70).

Anvisa: The approval of clinical trials is subject to review by
institutional ethics committees or, when necessary,
by the National Research Ethics Committee (CONEP). Chapter
Il of Resolution RDC 260/2018 (72), sets out the responsi-
bilities of the sponsor, the researcher, and the facility.
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(94-95). The former defines general principles, including
the informed consent process; ethical considerations;
and research involving communities, minors, or people with
disabilities and other vulnerable populations, applicable
to various types of research and to new therapeutic resources,
among which AMTs could be considered. Furthermore,
it establishes the general requirements for research with
pathogenic microorganisms or biological material that may
contain them (85-86).

Resolution 2378, for its part, defines the GCP standard for
conducting clinical trials with medicines and presents guide-
lines for research centers, researchers, sponsors, and ethics
committees. Additionally, it establishes that research
protocols must be developed with prior authorization

All clinical trials must implement and maintain GCP, which
includes regulations governing equipment, procedures,
personnel, and other aspects.

from Invima incenters that have GCP certification granted
by this same institution (95).

Table 4 summarizes, based on a review of the different entities,
the aspects to consider when planning clinical trials of cancer
vaccines.

Invima: At the national level, the country has general
guidelines for conducting research involving human subjects,
set out in Resolutions 8430 of 1993 and 2378 of 2008

Table 4. Aspects to consider when planning clinical trials of cancer vaccines

Aspects Description

Population The selection of populations with a low disease burden must be carefully considered in relation to those
with metastatic disease, in which the likelihood of an immune response to the vaccine is much lower.
While heterogeneous populations can be used for early trials, this will not be acceptable for marketing

authorization applications, which require more precise information on vaccine efficacy.

In 2017, Ott et al. conducted a clinical study, which demonstrated that a therapeutic vaccine based on neoantigens
was more effective in patients with stage /iiB or IV melanoma with low tumor burden or in adjuvant settings (96).

Immune response
monitoring

In the early stages of studies, immune monitoring is exploratory, serving to establish proof of principle for
the proposed pharmacological effect and to demonstrate the immunogenicity of the administered antigen.
Furthermore, monitoring the immune response can also be useful for optimizing the vaccine dose and schedule,
verifying the expected immune induction, assessing immunotolerance, and documenting proof of concept.
For this purpose, it is recommended to implement a comprehensive biomarker program that integrates functional,
serological, and genomic techniques, as has been done in studies of personalized vaccines with neoantigens (97).

Outcome
measurement

It is recommended to consider specific guidelines regarding this aspect for cancer products and biologics
in general. For phase lii trials, the use of patient-perceived outcomes is permitted if adequately validated;
however, outcomes based on radiological assessments of the tumor are not recommended at this stage
of trials. There is evidence suggesting that vaccines may have a greater effect on overall survival than on other
outcomes, such as delay of progression or radiological tumor response (98).

Time to measure
progression or
recurrence after
administration

A period of time must be allowed for the vaccine-stimulated immune response to take effect before treatment
is withdrawn if progression occurs. For this purpose, parameters for continued treatment must be established,
such as no deterioration in the subject’s general condition, no observed toxicity, or rapid resolution of any
toxicity (98).

Use of concomitant
therapies

Appropriate selection criteria and stratification factors should be considered to minimize the impact of standard
therapies on the detection of vaccine activity (98).
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Discussion

An exhaustive search of existing regulations on AMTs
at the national, regional, and international levels found that
the respective agencies have begun issuing guidelines or
standards governing their implementation; however, given
the complexity and diversity inherent in AMTs, regulation
of their use is developing slowly. Similarly, it found that,
despite the increasing volume of scientific literature gener-
ated in many of these countries, the regulatory guidelines
have not been substantially updated. Therefore, it is
anticipated that in the coming years, it will be necessary
to revitalize dialogue between members of the scientific
community and state regulatory bodies to develop clear
standards that enable patients to access AMTs and their
benefits.

In this regard, many agencies have formed specialized
committees to regulate and evaluate the efficacy/perfor-
mance, safety, and quality of AMTs. Depending on the agency,
these committees’ roles vary. In the case of the EMA and
the FDA, the CAT and OCTGT, respectively, in addition
to establishing guidelines and conducting corresponding
evaluations for these therapies, provide prior consul-
tation mechanisms for manufacturers and researchers
to discuss critical aspects of development programs
and regulatory phases, as well as the appropriate
classification of these therapies. Unlike these bodies,
which are internal divisions, in Anvisa’s case, the Chamber
for Advanced Cell Therapy is intersectoral and allows
participation by citizens, scientific societies, the National
Ethics Committee, and the Ministry of Health.

In Colombia, there are established entities that regulate
the use of medicines, biological products, and medical
devices, both within the Ministry of Health (the Directorate
of Medicines and Health Technologies) and within Invima
(the Directorates of Medicines and Biological Products and
of Medical Devices). However, no specialized divisions
were identified that handle the evaluation of AMTs.
Regulations for cell therapy, gene therapy, and tissue
engineering products, which are classified as advanced
therapies or biological products, have been developed
by agencies such as Anmat, Anvisa, Cecmed, EMA, and
FDA. While these regulations vary in their develop-
ment and depth across countries, they cover aspects
to consider in the research, manufacturing, marketing
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authorization issuance, and post-marketing surveillance
of these therapies. In general, a management-based
approach is promoted to minimize risk, which seeks
to optimize aspects of quality, safety, and effectiveness
across all stages of the product chain, including
manufacturing, transportation, distribution, and medium-
and long-term use.

In the EU, compliance with Good Manufacturing Practices
(GMP) is required for advanced therapies, and the draft GCP
document for these products has not yet been adopted.
In the USA, GMP applies to biological and investigational
products. Brazil, on the other hand, has developed
specific guidelines for clinical trials of advanced therapies,
taking into account the classification by degree of
handling (Type | and II), and requiring those with a higher
degree of handling (Type 1) to provide more extensive
prior information on biological and toxicological effects.

In Colombia, there is no complementary regulation for
AMTs; instead, there are general provisions that focus on
the information requirements for the evaluation of efficacy,
safety, and quality, and for the registration of biological and
biotechnological medicines, as defined by Decree 1782
of 2014 (99); However, personalized cell therapies are not
regulated under these provisions.

The World Health Organization and the Pan American
Health Organization (WHO/PAHO) have recommended that
Latin American countries establish a regulatory framework
for medical products of human origin, adopting a risk-based
approach. This approach proposes considering the degree
of manipulation of starting cells or tissues in the manufac-
ture and research of these products, as well as the probability
of infection from contamination of biological inputs and
the consequences for those exposed to their use, including
health personnel and caregivers.

Currently, the EMA, the FDA, and Cecmed do not have specific
guidelines for personalized cancer vaccines beyond
those applicable to cell and gene therapies. Therefore,
recommendations focus on research, with an emphasis on
the preclinical phase, where it is suggested that immuno-
genicity be evaluated in human cells in vitro to demonstrate
that antigens elicit responses against tumor cells but
not against healthy cells. In studies of neoantigen
vaccines, researchers have used murine models with
xenotransplanted human tumors (100-101).



In the development of personalized vaccines, special
attention should be paid to (i) the identification and
validation of effective antigens; (ii) the in vitro evaluation
of immunogenicity using appropriate models; and (iii)
the clinical confirmation of therapeutic or adverse effects,
both in the short and long term.

Regarding the production of personalized vaccines, some
characteristics distinguish them from other therapeutic
cancer vaccines concerning the source of raw materials,
such as (i) donation of biological material from the patient;
(ii) participation of multiple institutions, including cell and
tissue banks, clinical and immunotherapy laboratories,
and hospitals or specialized centers for administration; and
(iii) small-scale production, since each vaccine is specifically
formulated for each patient. These vaccines must comply
with Good Production Practices (GPP), although they do
not require marketing authorization, as they are not mass-
produced products.

In the case of clinical studies, emphasis is placed on
documenting the definition of the dose based on toxicity,
the need to clearly define the population according
to disease stage, and monitoring efficacy (preferably
overall survival) and safety during application.

Policy brief: Need for a regulatory framework
for the use of personallzed vaccines in cancer
management in Colombia

The research group to which the authors of this
article belong has led two phase | clinical trials in per-
sonalized medicine for breast cancer patients. The first
study (NCT03450044), in which patients’ dendritic cells
were administered concomitantly with chemotherapy,
showed that, as a result of chemotherapy, tumors could
serve as a source of self-tumor antigens and function as
“cryptic vaccines.” (102). The second study, involving patients
with triple-negative breast cancer (TNBC) (NCT04105582),
demonstrated the safety and immunogenicity of fully
personalized vaccines made from each patient's own
tumor neoantigens, formulated in autologous dendritic
cells. Despite these results, a new phase | study with these
vaccines (NCT06195618) was not authorized by Invima,
which considered that the formulation of synthetic peptides
representative of tumor neoantigens of the patient’s tumor
in autologous dendritic cells did not comply with the drug
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production standards established in Resolution 2378 of 2008,
under which GPC were adopted for institutions that conduct
research with drugs in human beings (95).

Personalized cancer vaccines are a type of active immuno-
therapy based on antigens specific to each patient’s tumor.
As with other advanced therapies, their preclinical and
clinical research, as well as manufacturing processes,
require additional technical considerations beyond
those required for most medications and some biologicals.
In Colombia (Ministry of Health and Invima), as well
as in the agencies of Brazil (Anvisa) and Argentina (Anmat),
there are no specific regulations for personalized cancer
vaccines.

With the imminent arrival of CAR T-cell therapy and
personalized vaccines in the country, Colombia must
promote a thorough modernization of the regulatory
framework for the General Social Security System in
Health to enable the use and access to autologous
therapies for patients who need them. This will require
a review of Law 1438 of 2011, Chapter IV, “Medicines,
Supplies, and Medical Devices,” and the addition of a chapter
on AMTs, including autologous therapies (101, 103).
Furthermore, Decree 1782 of 2014, Chapters Il, I1l, and IV (99),
must be updated to establish requirements and procedures
for GMP-based production, pharmacological and pharma-
ceutical evaluation, the sanitary registration process,
quality control, and the safety of autologous therapies.
Given the individual nature of personalized vaccines
based on tumor neoantigens, they should be exempt
from the requirement to obtain sanitary registration for
their use. These modifications must be accompanied by
adjustments to the regulations governing compliance
with GPP and Good Laboratory Practices (GLP) (104-105),
to extend their coverage to AMTs and non-standard
personalized products, such as personalized vaccines and
other personalized or compounded biological or biotechno-
logical products. In the case of personalized vaccines,
oversight should focus on the manufacturing process and
on establishing quality controls that guarantee patient
safety. Regarding the evaluation of AMTs in patients, in
addition to adjustments to Resolutions 8430 of 1993 (94)
and 2378 of 2008(95), it is necessary to adapt the guide-
lines of Decrees 677 of 1995 (106) and 2078 of 2012 (107),
so that Invima can expedite Phase I clinical trials, with an
emphasis on limited-production personalized products
such as personalized vaccines.
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Since cells and tissues are the basis of the raw material
for some AMTSs, it will be necessary to expand the scope of
Resolution 5108 of 2005 (86), to establish good practices
for tissue and bone marrow banks, taking into account,
in general, AMTs whose foundation depends on cell banks
and, in particular, autologous cell therapies such as human
stem cells and dendritic cells, which are used as a natural
adjuvant to deliver tumor neoantigens as a personalized
vaccine to the patient.

For the adjustment of these national regulations, it is
recommended to use as a basis EU Regulation (EC)
No 1394/2007 (78) which establishes the legal framework
for AMT medicinal products, and US FDA 21 CFR Part
1271 (108), which sets requirements for human cells,
tissues, and cellular and tissue-based products (HCT/Ps).
Furthermore, regarding regulations, it is recommended
to consider the 2019 WHO document “Guidelines on
ATMPs — WHO TRS No. 1019” (109), which provides an interna-
tional regulatory framework for healthcare, biomedical
research, and biological products.

Conclusions

Basic and clinical research seeking to position AMTs as
an alternative for cancer management has advanced
significantly in recent decades and will continue to do so
in the coming years. Alongside the development of these
new therapies, necessary regulations and policies must be
established, with the interdisciplinary work of bioeth-
ics experts, scientists, healthcare professionals, patients,
industry, and government in their creation, thereby
transforming them into real treatment options for cancer
patients in countries like Colombia and, more generally,
in countries in the Global South, rather than a privilege
reserved for higher-income countries.

Our research group’s implementation of personalized
vaccine design in Colombia is underway (110). However,
new regulations and a review of existing regulations for
medications are required to govern: (i) the proper
handling of patients’ biological material; (ii) the suitability
of facilities, such as cell and tissue banks, clinical
laboratories, laboratories specializing in immunotherapy,
and hospitals or specialized centers involved in the manu-
facture of personalized vaccines; and (iii) the detailed
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protocols necessary for the development of individu-
alized vaccines for each patient. Among the identified
guidelines is the need to preserve tumors. Therefore, it is
necessary to propose activities and public policies aimed at
ensuring that tumors are properly preserved, since they
are a primary source of antigens for selection or of nucleic
acids that allow the identification of tumor neoantigens for
the design of personalized vaccines, beyond specific
regulations on the final product. In the initial stages of
personalized vaccine research, it is recommended that
Invima and the Ministry of Public Health and Social
Protection collaborate to establish a specialized AMT unit
that can be consulted during the research and develop-
ment of vaccines and other personalized treatments,
covering both the manufacturing process and the charac-
teristics of the facilities involved. In all cases, GCP standards
must be applied in centers where clinical trials with AMTs
are conducted, in accordance with international recom-
mendations, with the safety of subjects participating in
the clinical evaluation of these therapies as the priority.
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