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Intro / ‘Disclaimer’

Similarities and differences between Pediatric and
Geriatric centric oral drug product design

Target Product Profile

Regulatory guideline/guidance
‘Candy-like’ (non) prescription drug products
international...EU...UK

USA: FDA vs EU: ‘F’ and ‘DA’ often 2 entities

Personal reflection

https://www.conveniencestore.co.uk/products-in-depth/six-t
to-know-about-otc-medicines-and-winter-remedies/672462.3
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Developing children centric dosage forms: not a child’s play!

ICH Topic E 11 Clinical Investigation of Medicinal Products in the Paediatric Population
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Paediatric (extra) Regulatory Challenges

EU Paediatric Regulation; EC No. 1901/2006

Acceptability is:

-Overall ability and willingness of the patient and caregiver (defined as ‘user’) to use a medicinal
product as intended (or authorised)

Swallowability (size and shape, volume...)
Palatability (smell, taste, mouth-feel, after-taste)
Appearance (e.g. colour, shape, embossing, etc)

/;;\ i Required dose (e.g. dosing volume, number of tablets, break
A P« marks, precision of dose etc.)
8 = ,’_‘N » Required dosing frequency and duration of treatment
g - ‘ - ¢
: ” \'Jj Complexity of modification prior to administration (if required)

Administration device if any

Primary and secondary container closure system
Actual mode of administration (ease, practicality, pain or
discomfort)

Guideline on pharmaceutical development of medicines for paediatric use EMA/CHMP/QWP/805880/2012 Rev. 2

https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-pharmaceutical-development-medicines-paediatric-use_en.pdf

WHO guideline development of paediatric medicines: points to consider in pharmaceutical development, 2012
https://www.who.int/medicines/areas/quality_safety/quality_assurance/Rev3-PaediatricMedicinesDevelopment_QAS08-257Rev3_1708201 1.pdf

- a Key Binding element in PIPs



Geriatric population EMA geriatric medicines strategy 2011

15 October 2020
EMA/CHMP/QWP/292439/2017
Committee for Medicinal Products for Human Use (CHMP)

Reflection paper on the pharmaceutical development of
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Points to consider are similar BUT
Ways to consider are different

. Population Frailty & _
Immaturity Heterogeneity
special population main users
Dispersing in liquids Adaptations to pill burden
Healthy care-giver Aged/infirm care-giver
S _ Co-morbidity &
Variation is mainly ﬂ Polypharmacy
due to body weight ariation is more complex
Palatability Dysphagia
Child-proof Geriatrip friendly &
simple

Slides From Dr Mine Orlu
Professor of Pharmaceutics, UCL




* criticality of the Dose A

* APl Therapeutic index
* QAPI & pack size

Drug Drug
11.2. Container size EMA/CHMP/QWP/805880/2012 Rev. 2 su bsta nce prOd UCt

General considerations

The full contents of a container should be justified in terms of:

1) dosing recommendations and dosing duration in the SmPC and PIL for each of the target age
group(s);

2) accidental dosing errors, specially the risk of 10-fold overdosing; P °
3) accidental ingestion of the full contents; at I e nt

4) patient acceptability.

FIVE RIGHTS

Infant Cough

Right Drug g%s:mm
Right Patient ?
R Right Dose @ PP
- I
Right Route
Right Time -

Patient centric drug
product design

OTCs are products that can be bought by consumers without a
prescription, at a pharmacy or another retail outlet. These products
are intended for the treatment of minor ailments.

doi.org/10.1016/j.ejpb.2022.06.006
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Patient centric drug
product design
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[Medlcatlon factors [Developmental factors

[ Forgetfulness Psychological Cultural
factors Factors

[Caregwer factors|
Mcasurcs of adhercnch

Medication factors= Factors affecting
adherence

Major challen i
ajo chnalie ges [Hcalthcare factorS]
factors

Age Related

Factors Inconvenience

Don't like the taste

Hurts to take the medicine N

. . Forget to take the medicine I
Kids perspective rg

Take the medicine(s) too many times

Don’t think the medicine works

@cult to swallow tablets or capsules

Unpleasant feeling (e.g fear of needles)
Difficult to administer
Adverse effects

No problems taking medicines

Don't take any medicines

o

50 100 150 200 250 300 350 400 450
Number of responses

Figure 4 'Why do you find some of the medicines difficult to take?' (multiple-answer question), n=652.

902 Nordenmalm S, et al. Arch Dis Child 2019;104:900-905. doi:10.1136/archdischild-2018-316511




Guideline on pharmaceutical development of medicines for paediatric use EMA/CHMP/QWP/805880/2012 Rev. 2
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-pharmaceutical-development-medicines-paediatric-use_en.pdf

10. Palatability

Examples of measures that can be undertaken to improve the palatability of a paediatric preparation
include a judicious choice of excipients (including taste maskers, sweeteners and flavouring agents), a
change in particle size of the active substance or the excipients, a choice of a different salt of the
active moiety, coating of the active substance, coating of the finished dosage form, use of a
complexing agent (e.g. cyclodextrines) or for liquid preparations, lowering the amount of the free
active ingredient in solution by the choice of a different strength and associated change in volume.
However, paediatric preparations must not become too attractive to children (candy like) as this is
known to increase the rate of accidental poisoning.

* What is the definition of a candylike Rx dosage form?

© < &
— MORE Desirable - Rational of Excipients use

2.,7/ — MORE palatable s (colours/flavours/sweetening

—4
@ U Risk Safe ¢ )
_ EASIER to handle ‘ agents

- Different commercial pressure
— EASIER to dose L

consumer led vs patient centric/Rxer led product design




To swallow or NOT to swallow...
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Medicines that look like Candies have in common easier swallowability

Prescription-Only Medicine (POM) - has to be
prescribed by a doctor or other authorised health
professional and it has to be dispensed from a
pharmacy or from another specifically licensed place

Oral Transmucosal
Fentanyl Citrate (OTFC)

400 mcg

f g BB

Fentanyl Oral Transmucosal Lozenges
Par Pharmaceutical

Pharmacy (P) - an intermediate level of control, can be bought only from
pharmacies and under a pharmacist’s supervision;

mr\orp';tp nicorette

reisline

nicorette nicorette nicorette nicorette

alatdr

-N 20 cartridges

Nicorette Nicorette Nicorette Nicorette Nicorette Nicorette Nicorette Nicorette
QuickMist QuickMist Gum Lozenge Nasal InvisiPatch Inhalator Microtab
SmartTrack  Mouthspray Spray

General Sales List (GSL) may be bought from retail stores, such as a newsagent, a supermarket or a vending machine in a shop
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PLACE THE
SWEET OR PRACTICE als teaching children to swallow pills ‘ @ '

s 4 - PILL IN THE MIDDLE OF YOUR
LSTART WITH THE SMALLEST TONGUE

Y 'PRACTISE PILL OR SWEET ®
°
GIVE SOME 3

136/archdischild-2020-319154  Original research

ng children’s Pill School within

o "\CONTROL TO THE
CHILD BY LETTING
THEM CHOOSE , Andy Fox @ ,* Nanna Christiansen,?

- ONE FOR DON;’O'IL'JHRROW

vou 100! HEAD, BACK

A | ®
. . @ %Q WHO Better Medicines
Flexible solid oral dosage forms e s Chyld Sz for Children Project 2008

* do not have to be swallowed whole, such as dispersible tablets, effervescent tablets,
chewable tablets, orodispersible tablets/films and sprinkle capsules

Multiparticulates

* number of discrete units
such as granules, pellets or minitablets




The future of kids medicines

FIGURE |15. Potential opportunity for application of innovative delivery systems and
supportive technologies for children in LMICs

Longer-term Medium-term Short-term/market
(Tyrs +) (3 -6yrs) (1-2yrs)

Mu ltl-?ag]s:;ulates

Oro-dispersible tablets

EW g
‘ Zﬁ% o ","

B No data for age appropriateness Lonigr;;l{;:ctéir:)gngfpot mini sweeteners

Oral Route Suppositories

- Mon-oral Route

Taste-masking o
technologies

.

Supportive technologies

- Enhanced bioavailability

F Available products in LMICs

*pipeline contains only application for older ages

https://unitaid.org/assets/Innovative-delivery-systems-for-paediatric-medicines-technology-landscape.pdf



3D printing

* 3DP of personalized formulations is a disruptive technology, bridging the gap toward
personalized medicine

* Opportunities of adopting 3DP as a ‘compounding method’ in pharmacies

Maple Syrup Urine Disease gymy ¥ g
. . —— Median Line
Rare metabolic disease SNy . Mean
* ata
1 in 185,000 live births < 400
3D printing \( g ’I. . T B N_4
—— E * * * . - -
[ Personalised medicines ] % il TER L R e 3-16 yo
ﬂ c L WESOR! i P _ e @
Tailored Patient .a § T ':J;
1 dose acceptability * 5 .
age, weight A S em A .
and blood levels 2 a
Compounding: Capsule Prinlet

Standard medication (capsules)

https://pubmed.ncbi.nim.nih.gov/31279771/
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hydrophobic (ibuprofen) or a hydrophilic (paracetamol)

A IEEEIIE

CERE‘AL

Ink formulation 3D printing of gummy Evaluation of work
oral dosages method capabilities

llll

< Ranitidine HCI

O Mass uniformity of dosages.

QO Visual characterization and

handling assessment.

Different 3D models

O Dose accuracy.

O Drug content uniformity.
& In vitro dissolution profile. /

doi.org/10.1016/].ijpharm.2020.119687

doi.org/10.1016/j.xphs.2022.04.013

A. 3D printed

B. molded

chocolate dosage forms
Scale bar: 1 cm

W
u \u\

/'\

St | N—

Pleasant/desirable? hOK/unpleasant

I recreational . tiresome
Boosted Compliance“-/ compromised safet

PARACETAMOL

doi.org/10.1016/j.ijpharm.2
022.121991




Therapeutic
success

‘ Adherence
‘ Accepta

bility

Swallowability

Palatability

Taste’ @ = &

8 @
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Formulation /Dosage form design factors

—~ii Administration factors
Taste perception P2X2/3 VONC rems

Sensory Pharmaceutics ™



Thank you for listening

Round table
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