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emphasise the importance of the risk based approach while devel-
oping and assessing paediatric formulation.
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Since the Paediatric Regulation (EC) No. 1901/2006 came into

orce in January 2007, it is mandatory to submit an early devel-
pment plan for medicines which is targeted to the paediatric
opulation, where necessary (i.e. not required for Generics).

More than fifty per cent of medicines used in the European Union
or children have never been studied in the paediatric population
nd are used off-label or off-licence. Hence, the objective of the
egulation is to ensure that children can benefit from better and
afer medicines.

A Paediatric Investigation Plan (PIP) is a development plan
imed at ensuring that the necessary data to support the autho-
isation of the medicine for children are obtained through studies
n children which demonstrate Quality, Safety and Efficacy for the
aediatric population. The plan should be submitted by pharma-
eutical companies to the Paediatric Committee (PDCO), which is
esponsible for agreement or refusal of the plan and follows the
ime line as per Fig. 1. The safety of a PIP is carefully assessed in
ach individual case.

The PIP should include a description of the studies and the
easures taken to adapt the formulation to make its use more

cceptable for children. It covers the needs of all age groups of
hildren, from birth to adolescence.
Fig. 1. PIP life cycle (disc = discussion).

378-5173/$ – see front matter © 2012 Published by Elsevier B.V.
In order to assess the appropriateness of a PIP, the Quality of
Medicines Sector (Chemicals and Biologicals) and the PDCO Formu-
lation Working Group (composed of experts from PDCO, Hospitals,
Pharmacists and Academia) review monthly the acceptability of
the formulation, excipients used and their potential safety risks for
the paediatric population. Currently, all PIPs received are screened
at early stage in order to identify potential formulation issues.
Waivers and deferrals are excluded. Until now, approximately 35%
of the PIPs received have been reviewed as per Fig. 2.

European commission Directives (European commission 1995,
2003, 2009, 2010), European guidelines on excipients, reflection
paper on paediatric formulations and the on-going guideline on
pharmaceutical development for paediatric formulations, opinions
for the European Food Safety Agency (EFSA) and literature (e.g.
Costello et al., 2007; Davies and Tuleu, 2008; Whittaker et al., 2009)
are consulted during the assessment.

The objective of this presentation was to highlight principles to
consider when reviewing a PIP and some relevant references for use
in their preparation. Seven case studies were presented (4 cases for
chemical products and 3 for biological products).

The examples were focused on the main issues encountered
during their evaluation by the PDCO FWG, i.e. excipients selected,
acceptability and palatability, appropriateness of the strengths, size
of oral dosage forms, suitability of administration device including
wastage and dose accuracy and justification of preservatives use.

As a conclusion of the case studies, the EMA would like to
Fig. 2. PIPs applications reviewed by quality sector.
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nal products comply with the main aspects of the guideline, i.e. are
32 Abstracts / International Journal

eferences

ostello, I., Long, P., Wong, I., Tuleu, C., Yeung, V., 2007. Paediatric drug handling. In:
Florence, A.T., Moffat, A.C. (Eds.), ULLA Postgraduate Pharmacy Series. Pharma-
ceutical Press, London, UK.

avies, E.H., Tuleu, C., 2008. Medicines for children: a matter of taste. J. Pediatr. 153,
599–604, 604.e1–2.

MA, 2011. Guideline on pharmaceutical development of medicines for pae-
diatric use (draft). May 2011, EMA/CHMP/QWP/180157/2011, http://www.
ema.europa.eu/docs/en GB/document library/Scientific guideline/2011/06/
WC500107908.pdf (last accessed 01.03.12).

MA, 2006. Reflection paper: formulation of choice for the paediatric population.
September 2006, EMEA/CHMP/PEG/194810/2005. http://www.ema.europa.
eu/docs/en GB/document library/Scientific guideline/2009/09/WC500003782.
pdf (last accessed 01.03.12).

MA, 2008. Guideline on excipients in the dossier for application for mar-
keting authorisation of a medicinal product. January 2008, EMEA/CHMP/
QWP/396951/2006. http://www.ema.europa.eu/docs/en GB/document library/
Scientific guideline/2009/09/WC500003382.pdf (last accessed 01.03.12).

uropean Commission: European Parliament resolution of 19 May 2010 on the
draft Commission directive amending the Annexes to European Parliament
and Council Directive 95/2/EC on food additives other than colours and
sweeteners and repealing Decision 2004/374/EC (C 161 E/63). http://eur-lex.
europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2011:161E:0063:0065:EN:PDF
(last accessed 01.03.12).

uropean Commission Directive 2009/35/ec of the European Parliament and
of the Council of 23 April 2009 on the colouring matters which may
be added to medicinal products. http://eur-lex.europa.eu/LexUriServ/
LexUriServ.do?uri=OJ:L:2009:109:0010:0013:EN:PDF (last accessed 01.03.12).

uropean Commission Guideline on Excipients in the label and package leaflet of
medicinal products for human use. July 2003, CPMP/463/00. http://www.ema.
europa.eu/docs/en GB/document library/Scientific guideline/2009/09/
WC500003412.pdf (last accessed 01.03.12).

uropean Commission: Commission Directive 95/45/EC laying down spe-
cific purity criteria concerning colours for use in foodstuffs. 26.07.1995
http://ec.europa.eu/food/fs/sfp/addit flavor/flav13 en.pdf.

hittaker, A., Mulla, H., Turner, M.A., Currie, A.E., Field, D.J., Pandya, H.C., 2009. Toxic
additives in medications for preterm infants. Arch. Dis. Child Fetal Neonatal Ed.
94, F236–F240.

ttp://dx.doi.org/10.1016/j.ijpharm.2012.05.052

he EMA quality guideline on the pharmaceutical development
f medicines for paediatric use

iana A. van Riet-Nales 1,∗, Siri Wang 2, Agnes Saint-Raymond 3,
ean-Louis Robert 4

Medicines Evaluation Board, P.O. Box 1, 3720 BA, Bilthoven, The
etherlands
Norwegian Medicines Agency, Norway
European Medicines Agency, London, UK
Laboratoire National de Sante, Luxembourg, Luxembourg

-mail address: da.v.riet@cbg-meb.nl (D.A. van Riet-Nales).
In the 1960s, the teratogenic effect of thalidomide strengthened

he awareness at the European authorities that the responsibility to
rotect public health against the harmful effects of medicines could
ot be left to industry only. As a result, several pieces of national

egislation were installed which are now harmonized through
uropean Directives and Regulations, the most important being
irective 2001/83 as amended (i.e. the Medicines Directive). This
irective describes the clinical, pre-clinical and quality documenta-

ion that industry has to send to the national competent authorities
NCAs) or the European Medicines Agency (EMA) for assessment.

marketing authorization is issued in case of a positive benefit to
isk ratio and adequate and consistent product quality (European
nion, 2001). The Directive is supplemented by guidelines that fur-

her detail the information to be provided (EMA Committee for
edicinal Products for Human Use). The quality guidelines do gen-

rally not differentiate between medicines for children and adults
EMA Committee for Medicinal Products for Human Use).

As science is evolving, so is guidance, and the quality require-

ents at the time of marketing authorization of a medicinal product

icensed, e.g. 15 years ago are different from a product licensed
oday. However, Article 23 of the Medicines Directive describes
rmaceutics 435 (2012) 131–151

that marketing authorization holders have the responsibility to
ensure that their products remain state of the art (European Union,
2001). Consequently, they may need to submit a variation in order
to update the quality dossier (European Commission, 2008, 2010).

In the 1990s, general awareness increased that the medicines
legislation was not working to its full benefit. The availability of
licensed medicines and active substances for children was lagging
behind those for adults, unlicensed and off-label prescription rates
were high, there was a lack of suitable formulations for children
especially the very young and, despite a positive benefit to risk
profile, the suitability of some licensed paediatric medicines was
questioned in literature (Cohen et al., 2009; European Medicines
Agency, 2007; Van Riet-Nales et al., 2010). All this resulted in Reg-
ulation 1901/2006 or the Paediatric Regulation. This Regulation
aims at better medicines for children by several incentives includ-
ing stimulation of research in areas where knowledge is scarce
and making more medicines available to children. The regulation
therefore introduced the requirement to submit a Paediatric Inves-
tigation Plan (PIP) to the EMA at an early phase in the development
of a new medicine or indication. The PIP describes the plan for the
paediatric development of the medicinal product, including the
formulation to be developed. The PIP is to be agreed by the EMA
Paediatric Committee (PDCO) and the agreed terms are binding at
the time of Marketing Authorization. A waiver or deferral may be
granted (Breitkreutz, 2008; European Union, 2006a,b; Olski et al.,
2011).

To facilitate the development of paediatric medicines, a draft
guideline has been developed by the EMA Quality Working Party
in close cooperation with members of the PDCO and the EMA
secretariat. The aim of the guideline is to guide industry in the
pharmaceutical development of medicines for paediatric use irre-
spective of the (foreseen) type of application (i.e. generic or
innovator) and procedure (i.e. national, decentralized, mutual
recognition or centralized). The guideline covers the quality aspects
to be described in the PIP and/or marketing authorization dossier.
The guideline will describe aspects that are specific to children only.
The proposed guidance has been developed on basis of the concept
paper of July 2008, the relevant legislative framework, experi-
ences from the assessment of marketing authorization dossiers
and PIPs, literature and stakeholders contributions. Following fur-
ther agreement by the EMA Safety Working Party (SWP), the draft
guideline was released for public consultation by the EMA Commit-
tee for Human Medicinal Products (CHMP) in May 2011 (European
Medicines Agency Committee for medicinal product for human use,
2008, 2011).

The guideline starts with the usual three sections introduction,
scope and legal basis. In chapter 1 (introduction), the need for this
guideline is explained. In chapter 2 (scope), the principles of the
guideline are pointed out including its applicability to PIPs for both
applications for a new marketing authorization and applications to
vary or extend an existing marketing authorization with a paedi-
atric indication.

Children and carers may expect similar quality standards for
commercially available medicines irrespective of the active sub-
stance included, e.g. with respect to excipients, tablet sizes for use
in young children, breakability or dosing devices. They may also
expect similar quality standards for products containing the same
active substance in the same dose and dosage form, irrespective of
the date of marketing authorization. Combining these expectations
with signals on the questionable quality of some licensed paediatric
medicines, a 5-year transition period is proposed for marketing
authorizations holders to verify whether their paediatric medici-
sufficiently state of the art according Article 23 (European Union,
2001). This requirement is not meant to force marketing autho-
rization holders to update their marketing authorization dossiers
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