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ANNOTATION
The qualification thesis provides an analysis of the requirements of the
regulatory documentation of different countries regarding the composition of
pediatric medicinal products. According to the literature, the requirements for the
use of excipients included in pediatric medicinal products have been established.
The work, laid out on 45 pages, contains 4 tables, 3 figures, and 73 references.
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AHOTAIIS
VY kBamikariiuii poOOTI HABEIEHO aHaldi3 BUMOI HOPMATUBHOI
JOKyMEHTAIlli pI3HUX KpaiH I0J0 CKJIAaay MealaTpUYHUX JIIKapChbKUX 3ac0o01B. 3a
JAHUMH JIITEPAaTypud BCTAHOBJICHO BUMOTH IIOJAO BUKOPUCTAHHI JIOMOMIKHUX
PEYOBHH, II0 BXOMSTH O CKIAMy MeAlaTpUYHUX JIKapChKUx 3aco0iB. PoOoTa,
BUKJIaJIeHa Ha 45 CTOpiHKAaX, MICTUTH 4 Tab/ullb, 3 pUCYHKH, /3 TIOCUTIAHb.

Knrouosi cnosa: papmaxonesi, BAMOTH, NeAiaTpUyHI NpenapaT, TOMOMIKHI
PEYOBHHH.
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INTRODUCTION

Actuality of topic. An Active Pharmaceutical Ingredient (API) is the term
used to refer to the biologically active component of a drug product, while an
excipient is often defined as an inactive substance that serves as the vehicle or
medium for a drug or other active ingredient. This often leads to the
misunderstanding that an excipient is an inactive ingredient. That excipient can be
referred to as inactive appears to derive from the fact that they are seen solely as
ingredients used to produce a tablet, cream or solution that allows a patient to receive
the API. However, excipients often perform vital and active roles in medicines,
including:

. helping to control the bioavailability of an APl to meet specific

requirements

. assisting with binding and coating in the drug manufacturing process

. performing a critical role in stabilising unstable components such as
proteins

. the use of colourings and flavourings to mask unpleasant tastes or

odours and allow easy identification of different drugs.

Perhaps some of this misconception or poor terminology comes from the fact
that excipients are often not initially developed and manufactured to be used by the
pharmaceutical industry — the origin of excipients are often in another industry
altogether. For example, a material designed and developed primarily for the
automotive industry may have the right characteristics for use in a pharmaceutical
product. The safety data, specifications and testing requirements for the material
may be perfectly sensible for use in the automotive industry, but it should not be
taken for granted that these would be sufficient for its use in a medicinal product.
Whilst the primary component could be known to be safe, consideration must also
be given to the related impurities that may be the result of the manufacturing process.

The aim of the master's thesis was to study the requirements of national
pharmacopoeias for pediatric drugs. Namely, the use of auxiliary substances in their
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composition. To complete the master's work, it was necessary to complete the
following tasks:
e literature analysis regarding the technology of pediatric drugs;
e establishing the requirements of national pharmacopoeias for pediatric
preparations;
e characterization of excipients used in the technology of pediatric
preparations.

Implementation of results. The main provisions of the qualification work are
set out and discussed in the 3rd International scientific and practical conference
““'Current Issues of Medical-Biological and Pharmaceutical Sciences"” (Marth 30,
2023, Zhytomyr).

Structure and scope of qualification work. Qualification work consists of
an introduction, literature review (Chapter 1), the experimental part (chapter 2 and
3), general conclusions, references, appendixes. The work is presented on 45 pages,

includes 4 tables, 3 figure, 73 sources of literature.



CHAPTER I

PEDIATRIC DRUG FORMULATIONS: A REVIEW OF CHALLENGES
AND PROGRESS

1.1 Modern approaches in the development of children's medicines. The
neonatal and pediatric populations have long been neglected concerning the
development of oral dosage forms. For close to two decades, caregivers have had to
adjust the doses of the off-label medicines and drugs for adults to suit the neonatal
and pediatric needs. This is due to the lack of rules and regulations regarding
neonates and pediatrics clinical trials while pharmaceutical industries see this as a
non-lucrative approach. Despite such limitations, the administration of solid and
liquid dosage forms to neonates and pediatrics necessitates the development of new
technologies and even new strategies to meet the needs. Current approaches have
not only focused on the development of suitable dosage forms but also the
advancement of devices to enhance drug administration to pediatrics and neonates.
Though current approaches have significantly added to the number of pediatric and
neonatal oral dosage formulations on the market, there is still more room for
improvement(s). While novel dosage forms including multiparticulates,
orodispersible tablets/films, and chewable tablets have extensively been researched,
some administration devices (e.g., nipple shield, pill swallowing cup, and solid
dosage pen) have also been explored. Although a few of these products are in the
market, the concerted efforts of regulation administrative bodies, pharmaceutical
industry settings, and scientists in academia have been oriented to address all issues
and advance the neonatal and pediatric-centric pharmaceutical products.

Oral or peroral drug delivery refers to using mouth as a port of drug entry to
the body that is intended for local or systemic drug absorption, and despite its

challenges it is widely accepted by a broad range of populations and in many
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countries. Although oral dosage forms have taken large portion of the drug market,
other routes of drug delivery including pulmonary, transdermal delivery systems,
and nano-systems are expected to show promising leap in the future market. Oral
dosage forms can simply be supplied as liquids, dispersed systems, and solids but

can also be equipped with proprietary technologies to deliver the drug as intended.
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Figure 1.1 Properties of pediatric medicinal products

Although solid, dispersed, and liquid dosage forms are administered orally,
the former is preferred due to stability and convenience for patients to carry around.
Pediatric patients, however, due to their incomplete and continuous organ
development may require different oral drug delivery systems (DDSs) assisted with
its special dosing and administration requirements. Since most pharmaceutical
industries consider the pediatric and neonatal drug market as not lucrative and
attractive, they primarily target the adult population. This leaves the pediatric and
neonatal population with no option but to be served with the adjusting and
compounding of the adult dosage forms, which has become a common practice. In
fact, a collaborative effort from researchers and manufacturers is required to develop
age-appropriate oral DDSs that are pediatric-specific. Such an outlook may also

pave the way towards the production of novel DDSs to benefit geriatric patients to
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surmount the age-related impaired physiological, visual, motoric functions, and

swallowing difficulties.

1.2 Major Challenges to Be Considered in Pediatric Formulation
Development and Approaches to Overcome the Challenges

Quiality, efficacy, and safety of the final drug product have been the main
challenge in developing age-appropriate pharmaceutical formulations. Particularly
more challenging is the development of pediatric formulations in comparison with
that of adults largely because of some differences in physiologic functions and
additional demands of this target population. For any given drug, apart from the
pharmacokinetic (PK) and pharmacodynamic (PD) profiles, special attention is
essential to suit the dosing requirements for all age groups with great flexibility. In
the past, manipulations of adult dosage forms (e.g., crushing tablets and mixing with
juice; breaking tablets into smaller parts) have been the “go-to method” to serve
neonates and children. In recent years, however, the main focus has been based on
the development of novel technologies for the preparation of age-appropriate
formulations, with modifications in the regulatory framework as additional incentive

force.
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Figure 1.2. Pediatric dosage forms—challenges and recent developments

The future looks promising with an increased number of researches focused
on the novel means to meet the needs of neonatal, pediatric, and even geriatric
populations. In this review, we discuss the past and current neonatal/pediatric drug
delivery approaches and delve into hurdles and hopes concerning developing age-
appropriate formulations.

Child-appropriate drug formulations are required for efficient and safe
therapy of diseases in childhood. Children have different needs and requirements
compared to adults. Due to the continuously varying characteristics of the juvenile
organism during physiologic and cognitive maturation, the pediatric subpopulations
are an inhomogeneous collective. Various authorized and often used medicines do
not adequately reflect the needs of children.

In general, child-appropriate drug formulations have the following key

attributes:
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—Sufficient and predictable bioavailability and efficacy of the active
pharmaceutical ingredient

—Toxicologic safety of all components (including the excipients)

—Correct and precise drug dosing (acceptable dose uniformity)

—Acceptable properties (palatability, handling, etc)

—Sociocultural acceptability (missing stigmatization)

—Precise information on safe handling and administration of the medicine

- “Child-proven” packaging.

As the preferred and predominant route of administration is the oral route, the
next sections will focus on the oral route of administration.

Table 1.1
Major Challenges to Be Considered in Pediatric Formulation

Development and Approaches to Overcome the Challenges

Challenges Approaches to Overcome the Challenges

Dose heterogeneity/ | Technology platforms enabling flexible dosing:

precise dosing Liquid formulations

Multiparticulate formulations

Use of medical devices for partitioning or accumulation

of doses

Low doses required | Industry:

Carefully chosen and validated blending process
Control of drug adhesion to surfaces
Granulation before tabletting

Drug printing (in future)

Pharmacy:

Extemporaneous liquid formulations

Use of stock solutions/blends
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Magistral preparations preferred

Compounded capsules, powders, suppositories

Limited

swallowability

Solid technology platforms facilitating swallowing:
Orodispersible dosage forms
Multiparticulate fomulations

Mixing with food (has to be validated)

Lacking adherence

because of a bad taste

Taste-masking technologies:

Functional coatings for barrier formation

Complexing API, eg, by ion exchanger

Increasing viscosity

Early involvement of taste assessment in development
Animal models

Electronic tongues

Adult taste panel (if appropriate)

Lack of
understanding of
medicine related

topics

Designing the dosage form as child-friendly as possible
Self-explaining administration, eg, X Straw®

Printed motives on drug dosage forms

Toxicity of
ingredients in
subpopulations, eg,

neonates

Careful risk assessment for each component
Toxicologic databases (STEP database)
Avoid excipients with unclear safety in target population,

eg, preservatives
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CONCLUSIONS

Pediatric drug products require specialized consideration in formulation
development. Recent changes to US and European regulatory requirements for
pediatric drugs have transformed what once was only a niche area to an important
field in drug development.

It has been established that there is an urgent need for pharmaceutical products
tested and approved as safe and effective for use by children. From 1973-1997, the
percentage of approved drugs that did not contain any pediatric labeling information
remained fairly stable at 71-81%. Of the 33 new molecular structures approved in
1997, 27 had potential for pediatric use, but only nine contained any pediatric
labeling information (2). Two-thirds of drugs currently prescribed to children have

not been studied or labeled for pediatric use.
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EXPERIMENTAL PART
CHAPTER Il
ANALYSIS OF REQUIREMENTS FOR EXCIPIENTS OF
PEDIATRIC DRUGS

2. 1 Mandatory requirements for pediatric drug development in the EU
and the US for novel drugs

In the past, medicinal products were rarely evaluated in the pediatric
population, resulting in a scarcity of drugs approved for use in the pediatric
population, resulting in a high level of off-label use in this population. Since market
forces have not been able to drive changes, initiatives have been implemented in
several regulatory regions to support the establishment of knowledge on how to use
medicinal products in the pediatric population [15]. However, the European Union
(EU) and the United States (US) were the first regions to introduce mandatory
pediatric legislations [16].

The US Pediatric Research Equity Act (PREA) made the inclusion of the
pediatric population (from birth to the age of 16 years) mandatory during drug
development when it came into force in December 2003 [17]. It complemented the
already existing voluntary Best Pharmaceuticals for Children Act (BPCA)
implemented in 2002 [18] where a reward could be gained for the conduct of
requested pediatric drug development. The EU Pediatric Regulation adopted in
December 2006 was built upon the learnings from the US [19] and combined
mandatory requirements with rewards as incentives for pediatric drug development.

Except for orphan drugs which are exempted from US PREA but not the EU
Pediatric Regulation, the overall framework is quite similar across the two
jurisdictions; both the US PREA and the EU Pediatric Regulation mandate
submission of results from clinical studies that included the pediatric population
specified in an agreed pediatric development plan (Pediatric Study Plan (PSP) in the
US and Pediatric Investigation Plan (PIP) in the EU) before a marketing

authorization (MA) application is considered valid unless requirements for pediatric
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development have been waived or deferred until after MA. Thus, if appropriate
measures are not taken to include the pediatric population during the drug
development of novel drugs or already approved drugs still covered by a patent or a
supplementary protection certificate, entry to the market can be blocked in the EU
and the US.

Besides the exemption of orphan drugs in the US PREA, also the broader
scope of the mandatory EU Pediatric Regulation compared to the US PREA has been
highlighted as a major difference between the two legislations, and so have the
broader options/reasons for granting a waiver by US FDA compared to EMA [20].
These differences can potentially lead to regional differences in the decisions on the
requirements for the inclusion of the pediatric population during drug development.
Such regional regulatory differences can have practical implications for applicants
when running a global drug development program, which is critical to the conduct
of effective, efficient, and ethical drug development for small populations, such as
the pediatric population [20].

First, a difference in regulatory requirements can arise from the scope since
the US PREA s restricted to the proposed indication(s) for the adult population,
whereas the EU Pediatric Regulation provides a mandate for the European
Medicines Agency (EMA) to require a drug development for the pediatric
population for another indication within the condition of the proposed indication if
a potential pediatric need exist [21]. Therefore, a PIP can cover an indication not
intended by the applicant and therefore not granted at the initial MA, but only
targeted in a PIP. In this way, potential pediatric use outside the proposed adult
indication cannot be ignored. Second, a difference in regulatory requirements can
arise from a difference in the grounds for granting waivers. The reasons for granting
a waiver are more or less the same between the EU and the US, with one exception.
In the US, a waiver can be granted based on the ground that the necessary studies
are impossible or highly impracticable (e.g., because the patients are geographically
dispersed), but this is not the case in the EU.
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In 2007, a pediatric cluster was established between the EMA and the US
Food and Drug Administration (FDA) with the objective of avoiding the exposure
of children to unnecessary trials and facilitating global pediatric development plans
based on scientific grounds, and compatible with both agencies' legislations [22].
However, consensus cannot always be reached based on different legislations,
standards of care, and cultures [23]. It remains to be seen if this harmonization effort
can facilitate regulatory understanding leading to similar regulatory decisions
between the jurisdictions [24].

To our knowledge, only one study has benchmarked the requirements for
pediatric drug development between the EU and the US. This study investigated the
EMA decisions for waiver applications in the EU in relation to the US FDA, showing
a high similarity in decisions [25]. However, the study did not give a complete
overview of decisions in both regions, and it did not cover decisions for agreed
pediatric development plans (PIPs or PSPs).

This study aims to provide a complete overview of the decisions by the EMA
and the FDA to grant a waiver and/or to agree on a pediatric development plan (PIP
or PSP) for indications granted at the initial time of MA for novel drugs approved in
the EU and the US between 2010 and 2018. In addition, we analyze the concordance
of regulatory decisions on the indications to be studied under a pediatric
development plan for indications authorized in both regions. For this subset, we
provide details on requirements for pediatric development plans for indications only
subject to the EU Pediatric Regulation, but outside the scope of US PREA.

2.2 Technical considerations for excipient development in pediatric
formulations

Excipients are subdivided into multiple functional classes dependant on their
composition and the role they undertake in the final dosage form. The new excipients
developed for paediatric formulations sometimes belong to more than one functional
group (multifunctional) and hence, pose additional burden on the manufacturer to

demonstrate their precise role during regulatory submissions.
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There has been a considerable amount of mixed or co-processed excipients
(not new chemical entities) introduced to the market for the development of fast
disintegrating or dissolving dosage forms for children. Some examples of these are
Ludiflash, Pharmaburst and F-Melt, which are usually a mixture of two or more
excipients with contrasting functionalities to achieve desirable ready-to-use
excipient blends. These products could simplify the formulation development
process and reduce the associated technical challenges as the mixtures contain
optimised amounts of diluent, disintegrant and binder. This in turn can provide the
desirable target product profile of the orally disintegrating tablet (ODT) or the child-
friendly dosage form.

Essentially, most of the ready-to-use excipients contain at least one polyol
(sugar alcohol) such as mannitol or sorbitol alongside excipients which enhance
swelling and disintegration of the tablet in few seconds. Other additional materials
may include flavours or colourants to enhance the aesthetic properties of the dosage
form.

Accordingly, some of these excipients require further characterisation of their
composition to fully understand the functionality and physico-chemical / mechanical
properties to support quality by design (QbD) to formulation development. It is also
critical that analytical testing of co-processed excipients is performed to confirm no
chemical change during processing.

Research groups have already started compiling information on excipient
functionality in an electronic database. In our laboratory, functionality of excipients
used in solid dosage forms for children were studied using novel methodologies that
enhance our understanding of the composition of excipients on the nano and micro-
scale. In addition, excipient-excipient and excipient-drug interactions were studied
on the nano-scale to unveil scientific information on materials behaviour in the solid
state to reduce the risk of interactions during downstream operations. Mannitol and
MCC were some of the excipients investigated to elucidate the pros and cons of their

use in children solid formulations.
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In liquid oral formulation, the use of excipients including propylene glycol,
benzyl alcohol, surfactants and ethanol is undesirable for children of certain ages
due to inherent toxicities and incomplete maturation of metabolic function especially
in neonates. Nevertheless, the substitute for these excipients is still largely missing
and manufacturers are experiencing difficulties with finding appropriate paediatric
excipients.

Despite that, research into novel excipients derived from natural chemical
entities continued to overcome some of the solubility and palatability issues of
medicines for children. There is a growing trend for the use of cyclodextrins as
excipients for the delivery of poorly soluble drugs and for taste masking of paediatric
oral liquid formulations. Cyclodextrins are ‘cup shaped’ molecules composed of
cyclic oligosaccharides that were discovered in bacterial digest isolated from starch
in 1891.

The cup shaped molecule inner cavity is hydrophobic while the outer surface
is hydrophilic, hence poorly soluble or unpalatable drugs can be included inside the
cup to prevent immiscibility or contact with the outside aqueous environment. In
one study, midazolam, a preoperative anaesthetic commonly given to children, was
successfully incorporated into y-CD in order to mask its bitter acidic taste.

Parenteral products also contain excipients such as solubilisers, buffering
agents, stabilisers and preservatives. These excipients present technical challenges
such as the need for sterility besides the ability to withstand terminal sterilisation of
aseptic processing. This in turn limits the choice of available excipients.

While the technical challenges in excipient research and development for
paediatric formulations continue to appear especially with the future development
of more complex entities from biotechnological sources, nevertheless, important
questions have to be raised questioning the safety of these novel and multifunctional
excipients — is there enough data to justify their use and will there be methods to

predict their toxicological profile in paediatrics?
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CONCLUSIONS

1. The innovation in excipients research has been struggling as a result of
the gap in toxicity / safety data of materials in the pediatric population and because
of the consequent regulatory obstacles. Regardless, some excipient manufacturers
have shown willingness to fund toxicology studies for novel excipients to facilitate
future drug development.

2. Given that new excipients use is only allowed as part of a new approved
drug product, it is imperative that risk assessment is carried out on new excipients
following the right regulatory procedure that ensures patient safety. Accordingly,
efforts have been made both in America and Europe to establish an excipient safety

database (STEP database) to facilitate excipients use in pediatric medicines.
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CHAPTER 111
THE CURRENT STATES AND FUTURE PERSPECTIVES OF
PHARMACEUTICAL EXCIPIENTS IN PEDIATRIC PATIENTS IN
DIFFERENT COUNTRY

Pediatric patients have different requirements compared to adults, regarding
pharmacotherapy [26]. Flexible dosing, appropriate excipients, ease of
administration, and dosage form acceptability or palatability are some of the key
parameters for developing formulations appropriate for different age groups of the
pediatric subset [27]. Pharmaceutical excipients are no longer considered inert in
general, as new evidence suggests that there may be safety concerns with some
excipients when used in products for the pediatric population, especially with
younger age groups [28]. For example, immaturity of the metabolic and clearance
functions, in neonates and infants, can lead to the toxicity of excipients such as
propylene glycol [29], benzoic acid, and benzoates [30]. These excipients should,
hence, be used with caution in noticeably young patients, such as preterm neonates.
Paraben-containing drugs, injectable saline, and water for injections should be
contraindicated in jaundiced newborn infants when the high-affinity albumin-
binding sites approach saturation [31]. The use of benzalkonium chloride in the
pediatric population has been reported to cause dose-related bronchoconstriction,
especially in pediatrics who have asthmatic conditions, and has been related to the
precipitation of respiratory arrest [32]. Ethanol, which is used as a solvent or a
preservative agent in oral liquid preparations, has severe acute and chronic adverse
effects in the pediatric population [33]. Flavoring agents may be used to impart taste,
improve palatability, and thus, improve medication adherence. They are used in
comparatively small amounts so that exposure is relatively low. However, there are
safety concerns associated with flavoring substances, with respect to the potential
risk of genotoxicity, allergy, and sensitization [34]. There are safety and
biopharmaceutical challenges, of commonly-found excipients, in pediatric

formulations [35].
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Many excipients have no available safety data to justify their use during
regulatory approval of the pediatric drug products. While the maximum oral safe
dose for several kinds of excipients is known in the adult population [36], the
acceptable excipient levels in pediatric patients (including preterm neonates) have
not been established yet, due to the lack of evidence-based data [37]. Furthermore,
the guidance or recommendation on excipient use for the pediatric population varies
between countries around the world.

This thesis summarizes country-specific perspectives, including:

e the current state on the safety assessment of pharmaceutical excipients, in
formulations for both adults and pediatrics (including the disclosure status of the
excipients in the prescribed drugs) and challenges in excipient regulation;

e ongoing efforts for ensuring the safety of excipients, for the pediatric
population, through the pediatric drug development in Europe and the United
State of America (US). Additionally, country-specific perspectives were
compared, and aspects of past and ongoing collaborative efforts on excipients

used for the pediatric population are presented (Figure 3.1).

1. Summarize country specific perspectives
(current state and ongoing efforts)

* Africa (Nigeria, South Africa)

- Y -
v \ﬂ% * Australia
’ 3 * Canada
“ * China
v * Europe

* India
o ‘ * Japan
* United States
2. Compare and contrast country-specific perspectives

» Excipient regulation
» Disclosure statement of excipient in pharmaceutical products
» Other measures for safe excipients use

3. Past and ongoing collaborative efforts J

# Literature review: Summarize attempts or ongoing
@ efforts in each country and region
@ 7 Interview survey in each country and region
- -
4. Future perspectives

» Clear safety limits and quantitative information on excipients of concern
» International harmonization of excipients’ regulatory process

Figure 3.1. Concept and summary of this study.
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3.1. Country-Specific Perspectives

A guideline on ‘Excipients in the labeling and package leaflet of medicinal
products for human use’ released by the EC. Excipients with a known action or effect
are listed in the amended guideline. and, therefore, must appear on the labeling of
all medicines in the EU [38]. The Annex also contains the safety information for the
specified excipients that must be included in the medicine’s package leaflet. The
EMA’s website has background information on the safety of individual excipients.
[39].

Regarding the disclosure of quantitative information on pharmaceutical
excipients, Article 59(1)(f)(iv) requires the full qualitative composition (inactive
substances and excipients) and the quantitative composition of active substances to
be included in the package leaflet [40]. All excipient names on the labeling, package
leaflet, and Summary of Product Characteristics (SmPC) must comply with the
following. Individual excipients should not have proprietary names. Fragrance and
flavor ingredients can be declared in general terms (e.g., ‘orange flavor’, ‘citrus
perfume”); it is necessary to declare a recognized action or effect. For excipients that
are categorized in a chemical group in the Annex but are not explicitly listed (e.g.,
other salts), the information applies unless justified. pH adjusters should be
mentioned by name, and their function may also be indicated in the package insert,
e.g., hydrochloric acid and sodium hydroxide for pH adjustment. For some of the
excipients in the Annex, the information may be included in the warnings section of
the package insert (i.e., pregnancy and lactation, pediatric use, undesirable effects,
warnings and precautions, contra-indications). Additionally, it may be necessary to
refer to the excipient warnings section from other sections in the package leaflet. In
the case of ethanol, it will be necessary to refer to the excipient warnings section
from those sections relating to effects on the ability to drive, pregnancy and lactation,
information for children, etc.

A ‘threshold’ value is also included in the Annex. However, the stated
information is not a safety limit. Thresholds are expressed as the quantity of an

excipient at the maximum daily dose (MDD) of the medicinal product, as indicated
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in the SmPC. When the text refers to the term ‘per dose’ it means the dose of the
medicinal product.

Regarding the toxicology study in juvenile animals, the aspects are the same as
US regulations. When the use of an excipient, in drugs for the pediatric population,
cannot be justified based on existing information sources, toxicology studies for an
excipient in juvenile animals may be necessary [41].

Regarding information on the safety of excipients, the EMA proposed safety
limits for several excipients in the pediatric population, such as propylene glycol
[42] and sorbitol [43]. In January 2014, the EMA proposed the inclusion of more
detailed information on alcohol content in PILs, as well as alcohol content thresholds
for different age groups, in a draft for the guideline on ‘Excipients in the label and
package leaflet of medicinal products for human use’ [44]. Acceptable daily intake
for artificial sweeteners, such as aspartame and saccharin, is also stated in the
National Health Service United Kingdom (UK) [45]. However, this information is
not specified for pharmaceutical excipients. Regarding the novel excipients, such as
hydroxypropyl-B-cyclodextrin, there is insufficient safety data on pediatric patients,
especially on neonates [46].

As an available database, the STEP database is a user-designed free resource
that compiles the safety and toxicity information of excipients, which is manually
extracted from selected information sources [47]. Currently, the database includes
75 excipients, most of which are used in oral dosage forms. O’Brien et al. conducted
a pilot review, identifying excipients in parenteral products, used for pediatrics in
India, from the STEP database [48], and found that, of the 30 identified excipients
for 104 parental products that are commonly used in pediatric population in India,
only 10 excipients were included in the STEP database. This study will also be
extended to other countries, such as UK and Ireland, to identify the excipients used
in parenteral products and prepare a comprehensive list of excipients used in
parenteral products, as well as those to be included in the STEP database. Further
efforts are required by the sponsors to share and declare non-confidential in-house
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data, on the STEP database, to be a useful database and prevent repeated studies on
excipient safety.

Excipient guidelines from the FDA is mostly based on IPEC
recommendations. To ensuring the safety, guidelines addressed the safety tests
generally required to determine the safety of a new excipient [49]. However, unlike
drugs, testing for a new excipient should be evaluated on a case-by-case basis. The
USP published the IPEC Safety Guidelines as the General Chapter on Excipient
Biological Safety Evaluation Guidelines. The FDA guidance refers to the ICH
Safety Testing Guidelines for conducting testing for new excipients. In the US, DMF
systems exist for excipients to support medication applications. The IPEC-Americas
Master File Guide is a format guide for DMF submissions that may be used to create
uniform excipient information. [50]. Excipients, colorants, taste, essence, or material
employed in their manufacturing are all classified as Type IV DMFs in the US. In
support of a new drug application, DMFs can be utilized to give information to the
FDA. [51]. Testing strategies for short-, intermediate-, and long-term usage are also
discussed in the FDA regulation. The use of a “family approach” to assess the safety
of related excipients, such as various viscosity or molecular weight grades of a
polymer excipient, has recently been discussed between industry and the FDA. This
technique is presently being discussed, and it is intended to allow some flexibility in
the use of safety information that includes a variety of related excipients to support
the safety of a specific class in the family when safety information unique to that
class is not available. However, it is not clear whether this approach can apply to
pharmaceutical products for the pediatric population.

To obtain approval for pediatric products, juvenile toxicity studies must be
conducted in representative animal species to demonstrate the safety of the drug and
the excipients used in the drug. There is no separate approval process for excipients
in pediatric products. Color additives and flavors, unlike other excipients, are
regulated separately from therapeutic uses. These substances are evaluated for safety
in processes outside of the drug review process. All color additives in the US are
subject to premarket approval by the FDA. Color additives listed in 21 CFR, Parts
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74 and 82, must be analyzed and batch-certified by the FDA. In the case of a new
flavoring substance, such substances can be evaluated by the Flavor and Extract
Manufacturers Association (FEMA) of the US Expert Panel to determine if they are
Generally Recognized as Safe (GRAS). Flavoring agents are determined to be
GRAS by the FEMA Expert Panel under the authority granted in Section 201(s) of
the FD&C Act. To support the safe use of a particular flavor, references to the FEMA
GRAS evaluations can be included in the product application. The restricted
availability of and access to safety data, as well as uncertainty in extrapolating
exposure and effects between adults and children or nonclinical animals and
humans, complicate the safety qualification of excipients for pediatric usage.
Although regulatory guidance provides some guidance on the safety assessment of
excipients [51], there is a lack of uniformity on what is acceptable or essential to
effectively assess the risk-benefit profile of an adjuvant in various pediatric
demographics and disease states. When the use of an excipient in a pediatric medical
product cannot be justified based on available information sources, toxicology
studies in juvenile animals may be required. [52]; however, the standardized conduct
of juvenile toxicology studies in a routine “box-ticking” manner is not considered
appropriate. If the effects on growth and development have not been previously
documented, the safety evaluation should focus on them. [53]. The juvenile toxicity
study can be designed to assess the safety of both the excipient and the active
substance [54]. Details of nonclinical juvenile toxicity studies, as well as any clinical
safety evaluation undertaken by a pharmaceutical industry to certify excipients as
part of a medicinal product, are not disclosed to the public.

The USP 35/National Formulary 30 lists over 40 different functional categories
for excipients [55]. USP General Notices 5.20 and 5.60 require excipients (additives
and processing aids) to be on labels and reported when used at levels >0.1% (based
on the International Council for Harmonization Q3B). While IPEC-Americas
considers that excipient and pharmaceutical companies should communicate openly
regarding the potential for the presence of additives 56[], this can include the use of

confidentiality disclosure agreements during excipient/supplier qualification.
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The quantities of the excipients included in the final product are not listed in the
labeling of each product. Several excipients, such as alcohol and solubilizer, which
may cause hypersensitivity or other adverse reactions, shall be included in the label
along with the amount. If a drug includes one or more inactive substances that are
linked to a major safety concern in pediatric patients (all pediatric patients, particular
pediatric age groups, or subgroups), the risk must be disclosed on the label [57]. In
general, a substantial safety risk associated with an inactive component should be
detailed in the boxed warning, contraindications, and/or warnings and precautions
section, as well as stated in the pediatric usage part.

The screening and careful selection of excipients in a pediatric medicinal
product is, thus, challenging due to lack of appropriate guidance on safety
qualification and risk assessment of excipients for pediatric formulations.

The Inactive Ingredient Database (I1D) is an open information database for
pharmaceutical excipients that offers information on inactive substances (excipients)
found in FDA-approved prescription formulations. This data can be utilized by the
pharmaceutical industry to help create new drugs. Once an inactive component
appears in an authorized drug product for a certain route of administration, it is no
longer considered novel for new drug development reasons and may require a less
thorough assessment. For example, if a certain inactive component has been
authorized in a specific dosage form and potency, a sponsor could consider it safe
for use in a similar way in a similar product. In this database, the maximum potency
of each excipient per unit dose is available, including enteral formulation. If a new
drug application intends to use an inactive ingredient at a level that exceeds any of
the 11D listings without reason, the FDA will reject it. An inactive ingredient is
considered justified, for receipt purposes, if the proposed level is at or below the
amount indicated in the 11D for the corresponding route of administration of the drug
product. The 11D, on the other hand, does not yet give information on the various
exposure models (e.g., Maximum Daily Intake (MDI) based on the labeled dosage
guidelines)., safety in pediatric populations, and acute versus chronic use) that may

be needed during such a technical review. Some values are difficult to verify in some
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circumstances since they are related with old products. In other cases, the use of the
term “NA” in place of a maximum potency may be used when the quantity of the
excipient is variable (e.g., pH adjusters that are indicated in the formula as “quantity
sufficient”). The FDA has updated the IID database, allowing users to run electronic
queries to acquire correct MDI and MDE information for any route of administration
for which data is available. MDE is the total amount of the excipient that would be
taken or used in a day, based on the MDD of the drug product in which it is used.
MDE is calculated as the dosage unit level of the excipient multiplied by the
maximum number of dosage units recommended per day. MDE may also be referred
to as MDI for oral drug products. When determining excipient MDE, the FDA will
evaluate the applicant’s rationale for an MDD if it is not included in the product
labeling.

I1D does not differentiate between adult and pediatric products currently. The
maximum allowable dose of excipient listed in 1D may not be safe for pediatric use
if the excipients have potential for causing any harmful effects due to patient age, so
additional studies or precedence of use, in the same age group with similar use
duration, may be needed to justify use of such excipients in pediatric products.

A risk-benefit approach should be used in safety assessments, as opposed to an
approach where the safety assessment is only in the context of potential risks. This
is particularly important, as most pharmaceutical products could not be
manufactured without the use of excipients. In situations where the benefit-risk
cannot be adequately characterized on the basis of prior use in pediatric patients, use
of the excipient cannot be bypassed, but the therapeutic benefit of the drug is
sufficient, it may be useful to proceed carefully and assess safety in the clinical
setting.

Efforts are needed from both pharmaceutical and excipient manufacturers to fill
in the gaps and identify the best practices and types of data needed for the safety
assessment of novel excipients. For instance, the Novel Excipients Working Group
(members from IPEC-Americas and the 1Q Consortium) and a similar group, formed

within IPEC-Americas, are currently exploring the development of common best



27

practices for nonclinical safety (testing and specification requirements) and creating
a process to draft a well-defined, nonclinical data package for novel excipients [60].
USP also supports a novel excipient review program, which contributes to
establishing new pathways for the development, and facilitating innovation for the
advancement of, new medical products [59].
3.2 Common and difference requirements

Excipient regulation, disclosure statements of excipient in pharmaceutical
products, and other measures for safe excipient use in each country and region (table
3.1). The regulatory processes for excipients included in the pharmaceutical product
are similar between jurisdictions; however, information gaps remain. There are some
resources for the judgment of excipient use in pediatric formulation through the
regulatory process in the US or EU. However, there is no available database
elsewhere. EMA and FDA proactively published several guides about acceptable
daily intake of some excipients; however, no guidance or guidelines exists in other
regions. The law and process for pediatric drug development may make a difference

among the countries and regions.
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Table 3.1

Excipient regulation, disclosure statements of excipient in pharmaceutical products, and other measures for safe excipient

use in each region

Regulation on

Any other Special

excipient review program

the amount

Country/Region Pharmaceutical Disclosure of Excipients Information Quantltat_lve Measqr(_as for Safety
. Information of Excipients Use for
Excipients S
Pediatrics

. The full qualitative composition
. The list of excipients which must
feature on the labelling of medicinal
products and the way in which these

. Reviewed by EMA | excipients must be indicated Not for all

EU following the EC . Some concerned excipients are o . STEP database
o . . . . excipients.

guidelines described in the excipient warnings
section from other sections in the
package leaflet.
. ‘Threshold’ values are indicated
in the guidelines

. Reviewed by FDA . Excipients that may cause

following the FDA hypersensitivity or other adverse s Not

US : : : : required for all . FDA IID
guidance or a novel reactions need to be included along with excipients




29

Country/Region

Regulation on
Pharmaceutical
Excipients

Disclosure of Excipients Information

Quantitative
Information

Any other Special
Measures for Safety
of Excipients Use for

Pediatrics

Flavoring agents are

evaluated by FEMA
independently

. Excipients with a significant
safety concern in pediatric patients must
be described in package insert
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The disclosure status of information on pharmaceutical excipients was similar
among countries; that is, not all quantitative data was disclosed, and some excipients,
such as pH adjusters and flavoring agents, were not specified in the product
information. Some coloring agents and sweeteners that are not approved in one
country were used in other countries. The function of sugar in formulation and
amount of alcohol used are recommended to be stated in the package insert in the
European countries and South-Africa, but there is no regulation for it in the other
regions. As with any other special measures for the safety of the use of excipients
for pediatric patients, the US and EU are attempting to create a database that
contributes to the safety assessment of the use of excipients in the pediatric
population.

Regarding the ‘threshold’, MDI, or contraindication of the use of excipients in
the pediatric population, most countries declined to specify because the evidence-
based quantitative information on the use of excipients in the pediatric population is
insufficient.

Summary of attempts or ongoing efforts in each country and region was
indicated in table 3.2.

Table 3.2.
Summary of attempts or ongoing efforts in each region
Country/Region | Other Attempts or Ongoing Efforts
EU Study on excipient exposure in pediatrics, ESNEE project,
SEEN project, Workshop for the Safety Qualification of
Excipients
Us Study on excipients exposure in pediatrics

Incude pediatric safety in FDA 11D
Nove excipient review pilot program by CDER
Workshops, survey, and pediatric excipient risk assessment

framework development by 1Q pediatric consortium
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3.3 Safety Qualification of Excipients. The sessions were held on the 8th
and 9th of June 2016 at a public workshop titled “Challenges and Strategies to
Facilitate Formulation Development of Pediatric Drug Products.” [61]. The existing
state and gaps, as well as ideas for risk-based techniques to facilitate the
development of pediatric age-appropriate pharmacological products, were discussed
during this session. The goal of the session was to bring together a diverse group of
stakeholders (e.g., EU and US-based formulators, regulators, clinicians, and
toxicologists) to discuss approaches to excipient safety assessment and to identify
gaps and challenges in current paradigms for assessing excipient safety and
evaluating potential risk in pediatric formulations. The necessity of a systematic,
risk-based, proportional approach to safety evaluations was underlined by the
participants throughout this event. The proposed risk-based strategy should only be
utilized when an excipient is expected to be critical to the formulation’s
performance. The interpretation of all the data might lead to recommended measures
for excipients with a high toxicity potential for children, more research to better
understand the potential dangers, or clinical monitoring of exposure or biomarkers
of safety. Using orthogonal data sources, collaborative data sharing, and better
awareness of existing sources, such as the STEP database and IID, were all
considered significant in this session to close the gap in excipient information
needed for risk assessment. The workshop’s organizers and attendees emphasized
the need of establishing risk-based approaches for excipient safety evaluations, as
well as the importance of meaningful stakeholder (e.g., patient, caregiver)
involvement in pediatric formulation development.

The Safe Excipient Exposure in Neonates and Small Children (SEEN) project
was a retrospective cohort study. Based on a chart audit of multi-medicated patients
under the age of 5, the SEEN project quantifies the total amount of excipients
administered to poly-medicated neonatal and pediatric patients during
hospitalization, and investigate whether any medical diseases are treated in
European countries with potentially harmful excipients. As part of this project, the

cumulative daily alcohol exposure (mg/kg/day) in polymedicated neonates and
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infants was measured. [62]. The findings revealed a lack of understanding of the
acceptability of various dose forms, tastes, and, more crucially, the safety of
formulation excipients in relation to children’s age and developmental stage.

At the end of 2009, a group of neonatal and pharmaceutical professionals from
around Europe (Liverpool, Leicester, Belfast (UK); Paris (France); Tartu (Estonia))
gathered to discuss the present state and challenges of newborn excipient exposure.
[63]. Their major goal was to give evidence for discussion about excipient. The
consortium was formed, and the European Study of Neonatal Exposure to Excipients
(ESNEE) was launched, by supporting from “Priority Medicines for Children
(PRIMEDCHILD)”. ESNEE is a research project aimed at developing a set of
procedures that will allow for an integrated assessment of neonatal exposure to
potentially hazardous excipients in pharmaceutical products in Europe. The project
creates new methodologies and gives knowledge that is needed for formula
development and application. The ESNEE program comprises the following six
work packages:

e to undertake a comprehensive, European-based questionnaire and a
point prevalence survey, of excipient exposure in neonates, to highlight
opportunities for product substitution and priorities for reformulation;

e to conduct a systematic review to identify existing information about
the impact of excipients on the development of human neonates and juveniles in
other species;

e to develop techniques that allow small-volume blood samples to be
used in population excipient kinetic (EK) models for systemic excipient exposure in
human neonates;

e to conduct a cohort study of neonates exposed to selected excipients,
including blood samples for EK assays;

e todevelop EK models for selected excipients;

to integrate the results of the objectives, in work packages one to five, to detect

formulation problems associated with the use of excipients in neonates Through this
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ESNEE program, Nellis et al. surveyed excipient uses in Europe in 2015 but found
that manufacturers were reluctant to share the quantitative information for many
products [61]. Additionally, Mulla et al. conducted a kinetic study for an excipient
in the target population, for methyl and propyl parabens, in the same year [62].

Selecting excipients with appropriate safety and tolerability is a major hurdle in
pediatric formulation development. The suitability of a particular excipient will be
dependent on the context of its users, such as the pediatric age range, acute versus
chronic use, clinical risk/benefit of the disease, activity level, and excipient type.
Scientists are encouraged to apply the principle of risk/benefit balance to assess the
suitability of excipients to the specific pediatric population. An indicative list of
parameters that should be taken into consideration and a hierarchy of information
sources, when assessing the excipients’ risks, are provided by regulatory agencies.
However, the approach to be taken and details of how the risk evaluation should be
undertaken are lacking. Recently, a systematic approach called the ‘“Paediatric
Excipient Risk Assessment (PERA) framework”, to guide the selection of excipients
and assessment of the risk of excipient exposure, has been developed through
collaboration between 1Q Consortium and EuPFI pediatric excipient sub-groups,
which will be published soon [63]. The application of the PERA framework is key
to both efficient product development and regulatory decision making. Proper
application of PERA framework can lead to better communication and optimal
discussions  between excipient manufacturers, pharmaceutical product
manufacturers, and regulatory agencies.

The harmonization of standards among the pharmacopeia is one way to reduce
this burden. In 1989, the Pharmacopeial Discussion Group (PDG) was formed, with
representatives from the organizations that developed the JP, Ph. Eur., and USP-NF,
to work toward the harmonization of pharmacopeial standards, such as excipient
monographs [64]. Harmonization status can be referred to on the website of the

Council of Europe. The published table summarizes the sign-off coversheets for all
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monographs of excipients under the PDG work plan. These coversheets provide
detailed, helpful information about harmonized parts and local requirements for all
individual texts, having undergone harmonization by the PDG.

Several authorities attempt to refer to the guidelines or guidance published in
the other countries or regions for the safety assessment of excipients. Harmonizing
the ICH guidelines and the use of the open-source database may accelerate the
excipient regulation process. Not all countries and regions introduce this system, and
further improvement is needed.

Regarding the ICH guidelines, the ICH S11 recommends an approach for the
nonclinical safety evaluation of pharmaceutical excipients intended for development
in pediatric populations [65]. To assess the safety of the excipients in a pediatric
clinical formulation, available information on the excipients should be evaluated,
and a weight of evidence approach (an assessment based on the entirety of the
evidence, including the pharmacology, pharmacokinetic (ADME), nonclinical in
vitro and in vivo animal studies, and the safety data from clinical settings) should be
followed. If sufficient data to support the use of the excipient in the intended
pediatric population is not available, further safety evaluation can be required. e.g.,
evaluating the excipient alone in a juvenile animal toxicity study. Since these
guidelines only focus on nonclinical evaluations of pharmaceuticals including
excipients’ safety for pediatrics, implementing the ICH guidelines may not always
ensure excipients’ safety in clinical settings.

A real-world excipient exposure in preterm infants and neonates has previously
been assessed, for several substances in various regions, by referencing product
information [66]. However, limited information makes it impossible to evaluate the
actual risk of excipients to the pediatric population.

Attempts of quantitative evaluations of excipient exposure, by using the donated
blood samples, have also been tried [67] to evaluate an accurate and actual influence

of excipients on pediatric patients, including neonates.



35

In this review, we compared country-specific perspectives, including the current
state on the safety assessment of pharmaceutical excipients, in formulations for both
adults and pediatrics (including the disclosure status of excipients in pharmaceutical
products,) and challenges in excipient regulation. Additionally, ongoing efforts for
ensuring the safety of excipients for the pediatric population were summarized, and
further possibilities of collaboration worldwide were discussed.

Manufacturers’ SmPC’s, package inserts, and PILs may be useful for
identifying the excipients in particular medicine, and they may help determine the
specific amounts of excipients present in pediatric formulations. However, there are
many excipients in approved medicines that contain undeclared additives and
concomitant components because excipient manufacturers have not been willing to
disclose the identity of such components, due to the proprietary nature of their use,
and there is no obligation of indication. Not all quantitative data is available in all
countries or regions, and proper risk assessment has not been utilized for safety
assessments for pediatric patients. Although some excipients were disclosed with
quantitative information, and the extents of exposure were evaluated through
dedicated investigations, the criteria and evaluation results were ambiguous.
Furthermore, because most prescriptions for neonates, including preterm neonates,
are “off-label” [68], there was no stringent regulation for manufacturers to identify
the safety of the excipients in this pediatric population. As shown in the previous
review report, toxicities and adverse effects of major used pharmaceutical
excipients, on pediatric patients, were summarized [69]. Safety assessment is
difficult and complicated. Safety concerns on the use of excipients are dependent on
each patient’s background, such as age, including postmenstrual weeks and
underlying disease (i.e., sweeteners have a risk for diabetes [70], saccharin is
recommended to use only for children greater than 3 years [71]). Furthermore, the
severity of toxicity caused by the excipients’ exposure is different. A risk assessment

should be done, through the drug development and regulatory process, before use in
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clinical settings. Juvenile toxicity study can also be required, extensively, to assess
the toxicities or sensitivities of excipients to pediatrics, even when the drugs used
for pediatrics are expected [72]. The current status of challenges on excipient safety
for pediatrics, and its solution, was summarized in table 3.3.

Table 3.3

Safety issues on pharmaceutical excipients for pediatric patients

Challenges | Lack of evidence-based safety data considering physiological,

toxicokinetic, and toxicodynamic changes in pediatrics

Lack of evidence-based safety data for the special population (i.e.,

preterm neonates, patients with specific disease)

A safety evaluation of excipients in not only a pediatric formulation
but also off-label used products is necessary before use referring to

accessible safety data

Because accessible data are from adult human and animals, safety

data from pediatric use and juvenile toxicity studies will be required.

Solution The evidence-based safety information of excipients should be
included into the repository database as an accessible information on

stakeholders

In the regulatory process, the excipients included in the pharmaceutical products
are reviewed by regulatory authorities in each country or region. However,
background information on excipient safety for the pediatric population is lacking.
As shown in the attempts of the EU, guidelines on excipient use and its labeling in
the package leaflet of medicinal products will be needed for each region. More
preferably, preparing the common and harmonized guidelines, or guidance, for
excipient use and its labeling in the package leaflet will be desired. As shown in the
recent review, various criteria were set based on the several guidelines for each

excipient. The pharmacopoeias among EU and the US, which are the base of the
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excipients’ monograph in each country, have not been harmonized. The evidence
base and determination process for the recommended doses is also different.
Common harmonized guidelines and a unified excipients database may be helpful
for regulatory authorities and healthcare professionals that are dedicated to pediatric
patients. In addition to the safety profile, a list of excipients that can or cannot be
used for pediatric pharmaceutical products will be helpful. The stakeholders in many
countries are confronting common problems. Sharing those issues and hammering
out effective measures would be beneficial. Looking into the current situation all
over the world, through this review, may help the stakeholders overcome the current
situation.
3.4. Future Perspectives of Pharmaceutical Excipients in Pediatrics

Drugs

To resolve this situation, a survey based on real-world prescription data and a
quantitative risk assessment, by academia and clinical healthcare professionals, will
be needed. As described in this review, information availability varies among
countries in the world, and quantitative information on excipients, and their safety
for pediatric patients, are rarely specified. As shown in several open databases (i.e.,
STEP database, 11D), the enhancement of accessibility for data on excipients was
found; however, evidence-based quantitative data for tolerated daily intake of each
excipient for the pediatric population is still lacking. Clearer safety limits and
quantitative information, for the problematic excipients in the pediatric population,
are needed to aid healthcare professionals in drug selection for these patients. This
is especially important in neonates and young children, as well as when patients are
taking multiple, and long-term, medications, when considering the potential
cumulative adverse effects.

For the evidence-based excipient regulation, collecting the evidence-based data
for the safety of excipients in the pediatric population, gathering information on

currently used excipients in pharmaceutical products, including quantitative
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information, and sharing the current issues of excipient exposure in pediatric patients
with all stakeholders, including regulatory authorities in every country or region, is
imperative. Additionally, a harmonized guideline with clearer safety limits and
quantitative information, on excipients of concern, in the pediatric population for
each country or region, will be needed. Internationally harmonized excipients’
regulatory processes may contribute to ensuring safe medicinal treatment for the

pediatric population.

CONCLUSIONS

It has been determined that for evidence-based regulation of the use of
excipients, the collection of evidence-based data on the safety of excipients in the
pediatric population, the collection of information on excipients currently used in
pharmaceutical products, including quantitative information, and sharing current
issues of excipient exposure in pediatric patients with all stakeholders, including
regulatory authorities in each country or region, is imperative.

It was determined that a harmonized guideline with clearer safety limits and
quantitative information on excipients of concern for the pediatric population for
each country or region would be needed.

It has been established that internationally harmonized processes for the
regulation of excipients can contribute to the provision of safe drug treatment for

children.

GENERAL CONCLUSIONS

Pediatric drug products require specialized consideration in formulation

development. Recent changes to US and European regulatory requirements for
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pediatric drugs have transformed what once was only a niche area to an important
field in drug development.

It has been established that there is an urgent need for pharmaceutical products
tested and approved as safe and effective for use by children. From 1973-1997, the
percentage of approved drugs that did not contain any pediatric labeling information
remained fairly stable at 71-81%. Of the 33 new molecular structures approved in
1997, 27 had potential for pediatric use, but only nine contained any pediatric
labeling information (2). Two-thirds of drugs currently prescribed to children have
not been studied or labeled for pediatric use.

The innovation in excipients research has been struggling as a result of the
gap in toxicity / safety data of materials in the pediatric population and because of
the consequent regulatory obstacles. Regardless, some excipient manufacturers have
shown willingness to fund toxicology studies for novel excipients to facilitate future
drug development.

Given that new excipients use is only allowed as part of a new approved drug
product, it is imperative that risk assessment is carried out on new excipients
following the right regulatory procedure that ensures patient safety. Accordingly,
efforts have been made both in America and Europe to establish an excipient safety
database (STEP database) to facilitate excipients use in pediatric medicines.

It has been determined that for evidence-based regulation of the use of
excipients, the collection of evidence-based data on the safety of excipients in the
pediatric population, the collection of information on excipients currently used in
pharmaceutical products, including quantitative information, and sharing current
issues of excipient exposure in pediatric patients with all stakeholders, including
regulatory authorities in each country or region, is imperative.

It was determined that a harmonized guideline with clearer safety limits and
quantitative information on excipients of concern for the pediatric population for

each country or region would be needed.
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It has been established that internationally harmonized processes for the
regulation of excipients can contribute to the provision of safe drug treatment for

children.
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npomowxor Ne 8 gl 27 Gepeana 2023 poiy.

Viaapauku:
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Giomoriummx guempmnin KbOOK.
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aBiraTies 3 AyMKOIO aBTOPIB

Committee for Human Medicinal Products (CHMP), European Food Safety Authority (EFSA), The Joint

Heanx A.A. (naywosa xepisnys — HII 3aeadevra) FAO/WHO Expert Committee on Food Additives (TECFA), and indexed literature [4].

AHAJI3 AITEYHOI'O PHHKY TOHOMETPIB 68 Additionally, drug-excipient compatibility should be investigated prior to the selection of excipients.

Heaimyx J.M. (naycosa xepisuuys — TP 3vipuyssa) f:;);s;';il,c;lzcilnical‘ and biopharmaceutical inter _' re ‘ d as the pa_tcnml i '_ between

TPAHCAEPMAJIbHI CHCTEMH JIOCTABKH JIKAPCEKHX PEHOBHH 72 picnt. Premature breakdown of enteric coat, interactions due to adjunct therapy (like complex
formation between tetracycline and caleium), and increased gastrointestinal motility (because of sorbitol

Casuys L. (nayxosa xepiarya — M. Kocavenso) and xylitol) could happen due to unsuitable selection of excipients. Several thermal and nonthermal analysis

HMPOBJIEMA ®AJTBCHOIKALIT JIIKAPCBKHX 3ACOKBIB B YKPATHI 73 methods and softwares for inc £ evaluations are ped, which can further help in proper

dosage form preparation
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CYYACHI HAIIPAMKH JOCIALUKEHD CEPUEBHX I'VIKO3HAIB NOPHLBITY PECULIARITIES OF CREATING PEDIATRIC MEDICINES

BECHSIHOTO 1 Ibn Gazala Monsif, student

1. Kovalevska, Doclor of Science (Pharmacy), professor
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Lamzuken Vafa (mavkosa xepiemuys — I Kovalevska)

- " . Creating pediatric drugs is highly relevant because children have unique medical needs that differ
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from adults, They require that are cally and dosed to ensure safety and
effectiveness for their developing bodics.

1bn Gazala Monsif (nayxosa xepisnugs — . Kavalevska)

PECULIARITIES OF CREATING PEDIATRIC MEDICINES 88 Children's bodies are still growing and developing, and their metabolism, immune system, and organ
function can differ from adulis. Therefore, a drug that is safe and effective for an adult may not be

Ziyani Chaimae (nayxosa xepismys — 1. Kovalevska) appropriate for a child, and may even cause harm.

FPROSPECTS FOR THE DEVELOPMENT OF A MEDICINAL PRODUCT WITH

In addition, some discases and conditions that affect children are different from those that affect
MACLURA EXTRACT 8 adults, which means that the medications used to treat them must also be different. For example, certain
cancers, rare genetic disorders, and infectious diseases are more commoen in children than in adults

Cexuin 4: MEJIYHI HAYKH -
Furthermore, clinical trials for drugs are typically conducted in adulis, which means that there may

P B.B. fuaykosa Ao ; be limited data on how a drug works in children. Without pediatric clinical trials, it can be difficult for
POJIbL CEJIEHY B OPTAHI3MI JIIOUHHA 91 doctors to know the best way to prescribe medications for children.

Therefore, creating pediatric drugs is essential to ensuring that children receive the most appropriate
EBionopa T.0. (nayxosa xepisnutya — B.I Menwnux) and effective medications for their specific medical needs. It can help improve their quality of life, reduce
MATOJOTTA CYIHH 1 CYTAOBIB TA ®I3HYHA AKTHBHICTh 95

side effects, and save lives [1].

Epbon J1.C. (uayxosa xepianuys —1.0. Mepuixo) . .in'iplt“ﬂla are mactive ingredients that are added 1o medications 1o help with their formulation,
JEHIIMAHIOS — 3AEYTA TPOIIMMHA THBA3IS 99 stability, taste, and appearance. When formulating pediatric drugs, excipients need to be carefully selected
to ensure that they arc safe for use in children and do not interfere with the efficacy of the drug.
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Continuation of appendix A

The excipients used in pediatric medicines must meet specific criteria, such as being non-toxic, non-
irritating, and having no known interactions with the active ingredients in the dmg., They must also be
suitable for the child's age, weight, and developmental stage.

Some common excipients used in pediatric medicines include:

Sweeteners: These are used to improve the taste of the medicine and make it casier for children to
swallow, Examples include sucrose, fructose, and sorbitol,

Flaverings: These are used to mask the unpleasant taste of the medicine and make it more palatable.
Examples include artificial froit favors and vanilla,

Colorants: These are used to make the medicine more visually appealing and easier to distinguish
from other medications. Examples include FD&C dyes and titanium dioxide.

Preservatives: These are used to prevent microbial growth and ensure the medicine remains stable
aver time. Examples include sodium benzoate and propylene glycol.

Bulking agents: These are used to increase the volume of the medicine, making it casier to measure
and administer, Examples include lactose and microerystalline cellulose.

Lubricants: These are used to reduce friction and prevent sticking during the manufacturing process,
Examples include magnesium stearate and tale [2].

It 18 important o note that the use of excipients in pediatnic medicines must be carefully considered,
and the amount and type of excipients used must be appropriate for the specific drug and child's needs. The
safety and efficacy of the excipients should be established through rigorous testing, and their use should be
monitored closely in clinical trals and post-market surveillance.

It is therefore essential that all components used in the pharmacentical manufacturing process and not
just the active ingredients, must be assessed and tested to full monograph specifications. Limited testing
such asg a simple 11 may not be adequate and may present a rigk, A more recent example 18 the issue with
Sartans, where there is evidence that recyecled solvents containing NDEA or NDMA are a source of
contamination.

Reference:
I. Buropean Medicines Agency (EMA). Guideline on Pharmaceutical Development of Medicines for
Paediatric Use; EMA: London, UK, 2013 Available online;

https:/fwww.ema.europa.ew'en/documents/scientific-guideline/guideline-pharmaceutical-
development-medicines-pacdiatric-use_en.pdf (accessed on 2 February 2022).

2. Belayneh, A.; Tadese, E.; Molla, F. Safety and biopharmaceutical challenges of excipients in off-
label pedigtric formulations. Int. 1. Gen. Med. 2020, 13, 1051-1066.

PROSPECTS FOR THE DEVELOPMENT OF A MEDICINAL PRODUCT WITH MACLURA
EXTRACT
Liyani Chaimae, siudent
1. Kovalevska, Dactor af Science (Pharmacy), professor
Mational University of Pharmacy, Kharkiv, Ukraine
inga.kovalevskayai@gmail. com

Maclura pomifera L. (Maclura aurantiaca Syn,, Moraceae family) is a native southwestern American
plant commonly known as Osage orange. Osage orange typically grows in sunny areas and can grow in a
wide range of soil conditions. Worldwide, various Maclura species are used in folk medicine. Native
Americans used M. pomifera for the treatment of cancer, In Bolivia, the plant sap is used for the treatment
of tooth pain, and the bark and leaves are used for uterine hemorrhage, Comanche Indians in North America
used the Osage orange roots decoction to treat sore eyes. The extract obtained from the fruit, leaves, and
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Practical value of conclusions, recommendations and their validity.
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each country or region would be needed. It has been established that internationally
harmonized processes for the regulation of excipients can contribute to the provision

of safe drug treatment for children.
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