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La Agencia Espanola de Medicamentos y Productos Sanitarios:
nuevas formas de comunicar y divulgar sobre ciencia en la
administracion publica 41

Caballero-Garrido, Ernest&?; Cafete Campos, LauraMartin Blanco Nadia M!; Gracia Moneva, Belét®
lArea de Evaluacion Farmaco-Toxicoldgica (Departamde Medicamentos de Uso Humano, AEMP3Becaria del Area de Comunicacion (AEMP38Responsable del Area de Evaluacion
Farmaco-Toxicologica (Departamento de Medicamentddsb Humano, AEMPS¥contacto ecaballero@aemps.es

La Agencia Espanola de Medicamentos y Productos SanitdA&MPS) es responsable de garantizar la calidad, seguredmacia y correcta informacion de los medicamentos y pctas
sanitarios, en coordinacion con Baropean Medicines Agenc¢iEMA). Este proceso requiere el trabajo de expertos evahgad que estudian sobre la materia y gestionan nueva iatodm
publicada en revistas de alta calidad (alto factor de ingpeiemntifico). El acceso a estos articulos da a la Agencigoenspectiva Unica como organismo regulador y cientificoval europeo,
comunicando y divulgando las investigaciones publicadas vanguardistas. Por su parte, la sociedad demanda ssaptawvh en el desarrollo y difusion del conocimiento, comalasprende
del Anuario de Estadisticas Culturales 2018 de MinisteedlturaY Deporte. Para trabajar para y por la sociedad, desde la AEMFamos a cabo dos tipos de comunicacion cientifica:jla
divulgacion a la sociedad en su conjunto y una divulgaciomltee nivel, especifica para investigadores y orientadamucaocar y explicar la legislacion cientifica necesariaapaesarrollar
nuevos medicamentos, un hecho que ademas permite potehejaradministracion-academia-industria. Es en estaaltipo de comunicacion donde hemos querido dar un paso haaseside

el Area de Evaluacion Farmaco-Toxicoldgica del Departamea Medicamentos de Uso Humano y donde se sustenta la mayede nuestra labor divulgativa.

COMUNICACION CIENTIFICA NO ESPECIALIZADA
Popularizacion del concepto ‘nanomedicamentos’

COMUNICACION CIENTIFICA ESPECIALIZADA
Comunicando la regulacidon del medicamento

La comunicacion cientifica especializada, que implica edadrollo de una labor conjunta
tanto de expertos en regulacion cientifica que manejarrm#oion especializada y pocc
accesible, como de los comunicadores cientificos, capbrasaptar el discurso a este tipo d
audiencia altamente cualificada. Estos profesionalesigoan trasladar a un publico tambié
experto e interesado en la materia todo el conocimientomade en la legislacion
Internacional. Para ello nos basamos en documentos comoejpoplo las guias ICH
(International Council for HarmonisatigrConsejo Internacional para la Armonizacion) o de
propia EMA, junto con directivas de la Union Europea. Pagadl a cabo este proceso se ha
presentado estos documentos de manera asequible y amgabt®ngresos cientificos
Internacionales.

Trabajamos en el ambito de la ‘popularizacion’, un concepi® hace alusion a la “accion
de consequir la aceptacion de muchos”, la clasica divubgadiste receptor del discurso
no es tan especializado, por lo que la situacion obliga allgador/comunicador a
modular de nuevo su discurso. Para ello nos basamos en domsmeomo las

publicaciones cientificas de revistas de alta calidad (&ttor de impacto cientifico).

Para llevar a cabo estos dos procesos, el Area de EvaluagidmaEo-Toxicoldgica ha
realizado diversas actividades divulgativas sobre ‘nathoamentos’, una nueva
generacion de medicamentos en plataformas de divulgamam da Semana de la
Ciencia, Noche de los Investigadores y otros foros de coraaran cientifica.

Fuentes documentales
Articulos cientificos publicados en
revistas de revision por pares

Fuentes documentales
Legislacion europea
Guias armonizadas internacionales

Semana de la Ciencia 2018
Conferencia CEPA 2019
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These are the cross-cutting topics which do not fit uniguely into one of the Quality, Safety and Efficacy categories. Itincludes the ICH medical terminology (MedDRA), the Common
Technical Document (CTD) and the development of Electronic Standards for the Transfer of Regulatory Information (ESTRI)
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Scientific guidelines

M2 Electronic Standards Adaptive pathways

Advanced therapies The European Medicines Agency's Committee for Medicinal Products for Human Use prepares LtestLiteratute

M3 Nonclinical Safety Studies 9
scientific guidelines in consultation with regulatory authorities in the European Union (EU)
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~ M3(R2) Guidance on Nenclinical Safety Studies for the Conduct of Human Clinical Trials and Marketing Authorizaticn for
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Compassionate use

The recommendations of this revised guidance further harmonise the nonclinical safety studies to suppert Compliance
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Data on medicines (IS0
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Intrinsic Antibacterial Activity of Nanoparticles Made of B-Cyclodextrins Potentiates Their Effect

as Drug Nanocartiers against Tuberculosis. Lipid Nanoparticles and their Application in Nanomedicine.
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Abstract

MUIt-cirug-resistart tuberculosis (TB) is & major public health problem, concerming about half a milion cases each year. Patients
hardly adhere to the current strict treatment consisting of more than 10 000 tablets over a 2-year period. There is a clear need for
efficient and better formulated medications. We have previously shown that nanoparticles made of cross-linked poly-p-cyclodextring
(pRCD) are efficient vehicles for pulmonary delivery of powerful combinations of anti-TE drugs. Here, we report that in addition to
being efficient drug carriers, pRCD nanoparticles are endowed with intrinsic antibacterial properties. Empty pRCD nanoparticles are
able to impair Mycobacterium tuberculosis (Mth) establishment after pulmaonary administration in mice. pRCD hamper colonization of
macrophages by Mth by interfering with lipid rafts, without inducing toxicity. Moreower, ppCD provoke macrophage apoptosis, leading
to depletion of infected cells, thus creating a lung microenvironment detrimental to Mth persistence. Taken together, our results
suggest that pBCD nanoparticles Inaded o Not with antibiotics have an antibacterial action on thelr own and could be used a5 a
carrier in drug regimen formulations effective against TB

[Development of antituberculous drugs

Abstract Similar articles s
status and future prospes [IKekkaku 2005) -

In recent years many different nanotechnology platforms have been developed for both diagnostics and cancer therapy. Researchers
have been attracted to use lipid-hased nanoparticles with particle size approximately 100 nm as a new pharmaceutical delivery system
or pharmaceutical formulation that can be assembled from different types of lipid or other chemical components in order to overcome
hinlogical barriers. This mini-review highlights the recently published studies in the development of lipid-based nanoparticles as
appropriate vehicles in cancer diagnosis and therapy with focus on their chemical structure, formulation recipes, stability, drug
encapsulation, and other factors related to their formulation
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INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICA
REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN USE

Célulanormal Célula senescente

EUROPEAN MEDICINES AGENCY

ICH HARMONISED TRIPARTITE GUIDELINE SCIENCE MEDICINES HEALTH

21 February 2013
EMA/CHMP/806058/2009/Rev. 02
Committee for Human Medicinal Products (CHMP)

GUIDANCE ON NONCLINICAL SAFETY STUDIES FOR THE
CONDUCT OF
HUMAN CLINICAL TRIALS AND MARKETING AUTHORIZATION
FOR PHARMACEUTICALS

M3(R2)

Citoplasma

Reflection paper on the data requirements for intravenous
liposomal products developed with reference to an
innovator liposomal product

Nanomedicamentos: El futuro presente

carga

Sintesis Precursor polimeérico
) -Tetraetilortosilicato (TEOS)-

-\‘ b

[ L= e PRECLINICAL REGULATORY APFROACH BEFORE CLINICAL DEVELOPMENT AND
o MARKETING AUTHORIZATION OF MEDICINAL PRODUCTS IN THE EUROPEAN UNION

‘I I l Caballero-Garrido -EM@, Martin Blanco NM', Gracia Moneva B'*
15 panish Agency for Medicinal Products and Ivledical Devices (AEMPS). *These anthors contribute equally. “Senior government official-Head of Non-clinical Evaluation Area
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ABSTRACT

The non-clinical assesament first marketing approval of a pharmaceutical in the European Union mainly includes several recommendations developed in the International Council
for Harmonisation (ICH) and European Medicines Agencies (EMA) guidelines. The recommendations in ICH guidelines further hamonize the non-clinical studies among the
regions of the European Union (EU), Japan and the United States. These guidelines represent the consensus reached regarding the type and duration of non-dlinical studies to
support human chinical tnals and maketing authonzation for phannaceutical products. More specifically, in the EU, the rationale and requirements for non-climicd testing in the
development of medicina products for human use are defined in Directive 2001/83/EC as amended. UE directive and EM A guidelines should be read in conjunction wath ICH
guidelines before applying for a clinical trial or marketing anthorization in the EU. The Directive 2010/63/EU also should be considered to perform non-clinical studies taking into
account the protection and welfare of animals used for scientific purposes. The main goals of the nonclinical studies generally include a characterization of pharmacology,
pharmacolanetics, toxic effects concerning target organs, dose dependence, relationship to exposure, and, when appropnate, potential reversibility. These data should help to
define the estimated therapeutic dose, the maximum dose, and dose steps and intervals for clinical tnals in hurans. The non-clinical studies recomtnended to support marketing
anthonization are conducted al along the process; hence, the requirements that must be satisfied are different for each phase. The guideline ICH M3 (R2) delivers practical
recommendations for timing or when to conduct which non-clinical studies. Specific consideration should be taken into account for anticancer drugs and biotechnology-derived
pharmaceuticals. We have summarized the main non-clinical studies required before dlinical development and marketing authorization in the European Urion.

Nonclinical studies . .
1. Phamacology studies RGCUbI’lITllGI’ltO
1.1 Primary and secondary pharmacodynamic ——y
1.3 Safety pharmacology studies.
2. Phanmacokinetics and toxicokinetics studies
3. Toxi city studies
3.1 Single and repeated-dose toxicity studies
3.2 Genotoxicity studies
3.3 Caranogenicity studies
3.4 Reproduction tozacity studies
3.5 Other toxicity studies
H. Envir tal Ridc A t
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Timing of nonclmic al studies ICH M3 (R2)) Anticancer pharmaceuticals - ICHSO

=Target inte rac tions, rece ptorbinding and occupancy; inhibition of enzymes, cellular respons:
=Duration and (i) reve rsibility of effect

=Dos-response relationships

=Physiclogical tum-owver of the farget

Safety Pharmacelogy Studies

1)Ta Identifyy unde sirable pharmacodynamic properfies of a subshance

2) To Evaluate adverse phar d) i¢ and for pathophy Sological ¢ ffects of a subskance.
3) To investigate the mechanism of the adverse pharmacodynamic effacts observed.

Safedy pharmacology core baltery: Cardiovascular, Central nervous, Resparatory systems.
Supplemental and follow-up sqfely pharmacology: When potential adverse effects raise concem for
human safety then should be explored in follow-up or supplemental studies.

Genetoxicity Studies (ICH S2R1)

Geroloxcily shedies are non-clinical tests designed to detect compounds that induce genetic damage.

1 A& testfor gens mutation inbacteria
i. & cytogenetic test for chromosomal damage
i, An in vivo fest for genotoxicity generally a test for chromosomal damage using rodent

= hsorphion (AUC, Cmax ), Distmbution,
= Potential drug inte rac ions

To describe the systerwc exposwe (AUC
Parama

metabolite.

Farama,
=Invitro metabolic /Plasma protein binding

Toxcokinebes
relationship to dose level and the time cowrse of the toxicity studies.

=Plasma (or whole boold serum) concentration for the parent compound and for

Jers

Ivletabo lism and Excretion

f Crmax) achieved in arimals, and its

ders

Single dose foxic

of overdos e in b nans .

Stngle-dore toxacity may genenbe wefil data fo desabe the reldionship of dose o
systemtc expesure and for local teticity. These dats can be used © select doses for

ity - ICH MDY

Carconogeninicity Studies - ICH S1A

=Should be perfoned for any pharmaceutical whose expected chiracal use 15 continnous for at least 6

reve rability of foxae effects.

Repeated Dose Toxicity (EMNA CPMP/SWP 104292 Rev, 1 Corr)

D{?ﬂxio:ity and exposure J response relationships, and may include the potenbal
Mondonng dunng the shedy

-
J N . The rorclimcal data to support Phase I and the clivical Phase I datawould nonmally be
+ A 4 Blith sufficient for moving to Phase I,
- —_ . autinor 2 Cenatoxicity
: " These stadies are not comsideved essemtial to sappoet climical #ials, but genctocity
P]mm dng;_i - Before Phase 11 Befbre Phase I Pha :;;:;mmm s hoatibe Pt t
-Pharmacodnaric smdies . . 2 S Careinogemicity
-Safety pisamacology: Genotoxicity studies: % ,M' ""m;‘“ﬁ;&mgh‘:;;mm Safety pharmacology Carcimgunicity stdies are not wananied fo support marketing for theraprutics inbinded
Cardiovaseulay | Contral reyvens and Standard tes tbatery for ¥ Khsaphon Follow- up and supplemental to treat patierts with advanced carcer.
Respiraory sys term. gencdosdcity Dis ki safety phamacology shidies Reproraxicity
Pharniacolkinetics: Metsbolism Repeated dose toxicity: different Pre- and postatal o colagy studies is generally not ted to support clinical tiaks or
Sys taic exposure data Ecretion duration , for marketing of ph: scals for the of patient vath advarce cancer.
Invitro metabolic Care inogenicity Liposomal Producss
Flasmas proteinbinding , oo dies: Environmental risk assessment A conplete evalustion of the lipescmal product is not waranted if the unencapsulated
Repeated dose foxicily: different duration waduhfr::;;#: ) Other toxicity studies (if necessary) material has beenwell c} ized. As 1ate, the safety should mchide
dependivg  clinical tial  (evabiaion of sish ryotceisity e i i e a toicclogical evabiation of the liposomal product and a lmited evabaation of the
)apmdw:hv_eaxn) : . Patand pos tratal developrsrt R * unancapaalated pharmacsutical and cander.
Genoxicity studies, In vito shdies )
Phototoxicity Evaluation of photochemical h Sty (if necessaxy} ¥
properties ¥
2 Nanomedicines -EMA Reflection papers-
Safety Phanmacalogy and phannacedynamic Stadies (ICH §74) Phannacelinetics (ICHS3B) and Toxicokinedes (ICH 834) Swudies Devel affblockaapol icelle medicinal products
s Lt 5
Frimary pharmacodinamic studies are intended to investizate the mode of action andfor effects of a FPharmacokinetics Block
substance inrelation to its desived therapeutic target. These studies might include, among others: The study of the fate of the acfive sublance within the organism, Phanuacodynamic < copolimer  ——+ Phammakinetics

The non-dlirical stadies shouHl irchide Sgnificantehanges com ocowr whenan
: phanmacodynare aonve substance 1s administered as o block
::::’m Cl::;gu o the copolwrey nucells product (ie vohime of
Phamacodymanic and safity can ocemr distribution, clearance, halfhife, ete)
Moreover, it has been noted that cerfain . ~
blxck copolymers (not comaining an The following parameters specific toblock
acrva - sub ) can display hislagical L\ nucells should be assessed:
actiity which have an impact on clivical Crmax, halflife and AUC of the black
efficacy and / orsafety. copalymer nacelle product both for the
total active sabstance and for fee active
substance in blood, plasma or seram.

5 Requirements for intravenous iron-based nano-colloidal products
¥ developed with reference to an innovalor me dicmal product

repeated dose toxicity stadies . Trom-based products used fo teat won d ¥ comsist of a polpmclear ron core,
Genofoxicity before Phase I - Invitro assays -see ICH WB(R2)- 0 3 i i i e A ek
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= o species i accepiable if i een unequivneally demonstral ¥ avs cells via the endocytic youte. Localization of ironebased products o liver maciophages or
Ganoto ncify bafore Phase II - Standard test batery for ge notoxicity: species we inelevart » models for human safety sssessment Alio, acute toxiaty hepatoaytes S ST 0 R amﬁ,nu;‘
a) Option | studies are comidernd to be of very limited vahe (if any) for predicting consequerces Tabla 1. Relevant compartmants for the datribution of intr averneus iron- basad
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The actve substances nehide profens and
of which they are comporents; they could b
using moombinant DNA technology:

pephides, Hew dervatives and products
@ derived from call sultares or produced

Preclinical safely testing should consider:
*Selection of the relevart species, age and phys iological state
*The rmanrer of delivery-dese, roate, administration, tre shrent wzimen

=3 tah ility of the test material under the cond

thons of use

Biological acinaty / Pharacodinamics

crbed in detal inchiding it antigen

specificity  complement binding, and any unidentional

3 ¥ For monoclonal antibodies, the immrological properties of the
antbody should be des

yeactivity andfor cytobosacity towards haman bissnes.

Cific

Repeaied toxicity studies

oach

For biophanmaceutioals imended fors hos-tenmuse ( g, < o 7 days) and for amute
life-thueatering diseases, mpeated dose stadies up to two weeks duration have been
considersd adequate o support clirncal studies as well as marketing anthonzation.

Cenobxicty Stardard test e ot applicable. Test shoull be performed in those

cases whee thew is a caise of concem,
feity. Standad cawcincgemeity

are generaly insppopnate. Howevey,

Carcinogenicity. |
product-specific assessment may still be needed depending upon duration of clirncal

biologinal activity of the pioduct.

| comparisonwi th lumans of Taget expression, distibution and paomany stuctue,

Libordory practice (GLP)

Relevant speces. The denonstation of the relevance of the amnul wodel(s) may inchide &

» Pharmacodynanics; Metabolism and other PE aspacts;

= On- and ofFtarret binding affirities and receptor/lizand cocupaney and kinwties.

= Invibo metsbolic profile. (exponime fo mam haman metsholife should be ensured)

Safety Pharmacology stadies can be integrated in repeat dose touacity stadies

Fhamacolonetic / Tomcolanenc. 5 powsors should supply a bref summary of the aalytical
1 md

assays wsed to chanctenz the non-climcal PK and TE, inch their acumcy,
livits of quantification.

3 '

i Any variation i dian size and iz distibution and for the acouracy
of methods emploved for namosimng may result n the genere product displaying different
physicocherucal roperties leading a different biophamaceatical pwoofile in respect of

1 Kiretics and biodistrbu b

Coanmg nanomadicine producy The costing is used fo muminuze aggregation and inpmove
stability: A coating bas the poterhial to mypact the safity and efficacy: Itshould be considered
the effect of the coating on the product stability, pk kinetics and biodistrbuation, ete.

Boute of admmisrranon The expected clinical moute of adniss tation should beused

Comunicacion presentada en congresos internacienadea informacion de laboratorios de investigachasica,
con el objeto de guiarles en el desarrollo de esgidonducentes a la autorizacion de un medicamento
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