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Patient compliance

- Dosage schedule
- Dosage time
- interval
- Before, with, after meals
- To avoid interaction (time periods)
- Function of the dosage forms
(e.g. intact, subdivided if possible)

Cost of non-compliance

Patients want their
medications to mesh with
their daily lives and
regular activities.

Physicians want their
patients to maintain
strict therapy
schedules.

/ 3__{_?}; Non-compliance in the US alone was

. estimated to be as much as $290 billion
(73% of total annual health care
expenditure)!

Report from New England Healthcare Institute (2010)

Patient-centric?

Quality defined by ICH Q9

Although there are a variety of stakeholders
including patients and medical practitioners
as well as government and industry,

the protection of the patient by managing
the risk to quality should be considered of
prime importance.
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Patient-centric?

ICH Q8: ,In all cases, the product should be designed to meet patients’ needs and the intended

product performance.”
..'I E WS T
.‘f' = “,.‘
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Optimization of the

composition, structure, applicability, tolerability and drug delivery of the
pharmaceutical dosage form to ensure tolerability and efficacy,
and to meet the patient’s needs

-

Patient-centric drug delivery

» How can Drug Delivery serve patient needs?

» How can Drug Delivery serve patient’s
pharmacokinetic needs?

* How can Drug Delivery serve patient’s individual
pharmacokinetic needs?

Pharmacokinetic background for DDSs

Stegemann S, Klebovich I, Antal I, Blume H H, Magyar K, Németh G, Paal T L, Stumptner W, Thaler G, Van De Putte A,
Shah V P: Improved therapeutic entities derived from known generics as an unexplored source of innovative drug
products. EUROPEAN JOURNAL OF PHARMACEUTICAL SCIENCES 44:(4) pp. 447-454. (2011)
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Right drug therapy with patient-centric drug delivery

Right route of administration

Right type of drug release

rate/mechanism (biopharmaceutics)
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Approaches for Drug Delivery Systems

LAD M

Drug delivery,
Targeted delivery,
B C S nanocarriers alternative dosage
forms
dissolution
permeability

Changing the paradigm in 1960-s for DDSs

,» The human spirit is always in the search for new ideas.”

Alejandro Zaffaroni

1922 Montevideo

1951 Ph.D (University of Rochester)
1968 ALZA Corp. (Palo Alto, California)
1995 National Medal of Technology.

a member of the
Johnson & Johnson
Company

more than 30 products

., It seemed to me quite
evident that the way in which -
we administer the agents to 3 physics
the body are wrong, and if it
is wrong for the hormones,
why is it not also wrong for
every compound that we
throw all at once into the
body?”

formulation
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Rediscovery of nifedipine in DDS:
the original PK profile led to a blockbuster DDS product
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New advances in therapy that influence the development of
DDSs

v" Chronopharmacology
v" Nanotechnology

v Biotechnology

v' Pharmacogenetics

v" Pharmacogenomics

v" Pharmacoproteomics
v" Pharmacometabolomics
v' Pharmaceutical care
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Advances in pharmacology that influence the development of
DDSs

Improved efficacy

Improved safety and tolerability
Improved patient compliance
Chronopharmacological benefits
Reduced cost of drug development
Extended product lifetime
Reduction of risk of failure in new
product development
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Drug delivery systems advantages and limitations

Clinical advantages
v" Reduction in frequency of drug administration

v' Improved patient compliance

v" Reduction in drug level fluctuation in blood

v" Reduction in total drug usage when compared with conventional therapy
v" Reduction in drug accumulation with chronic therapy

v" Reduction in drug toxicity (local/systemic)

v’ Stabilization of medical condition (because of more uniform drug levels)
v Improvement in bioavailability of some drugs because of spatial control
v' Economical to the health care providers and the patient
Commerciallindustrial advantages

v lllustration of innovative/technological leadership

v Product life-cycle extension

v Product differentiation

v’ Market expansion

v Patent extension

Tiwari SB, Rajabi- i AR.: I oral drug delivery technologies: monolithic matrix systems.
Methods Mol Biol. 2008;437.:217-43
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Requirements for the drug therapy
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»Drug Delivery Systems”

Drug delivery market:
2013: 160 bn USD

2019: 300 bn USD
Routes

Per os

Pulmonary
Transdermal

Injectable

Ocular

Nasal
Local, topical

Implants
Transmucosal

Forras: Market and Research
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Buccal films

Inhalation devices

Microfabrication

lontophoresis ITS (lontophoretic
[Transdermal System).

9,7 mg fentanyl
40 ug/10 min

Alternative dosage forms )e
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How to identify the right medicine?

Polypharmacy in older adults

- Elderly take an average of 2 — 6 prescription medicines and 1 — 3
non-prescripion drugs

- 57 % of woman 65 years take 2 5 Rxdrugs & 12 % 2 10 Rxdrugs

Visual impairments and poor vision are common in elderly that impact:
v Seeing and indentifying the drug products
v' Reading medication information

Good visual m n

/ acuity

Poor visual
acuity Easy to distinguish %
White/red 60
Yellow/red 54
White/light blue 52
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New insulin product for inhalation (2015)

Technosphere® Insulin particle (SEM)
o
H
crystalline amorphous o MOI:I\/\/H/\)LOH
HON{{ ) ]

Matrix: fumaril-diketo-piperazin (FDKP)
soluble at pH>=6
Excreted is unchanged form

Forras: Mannkind Corp. INNOVATION IN DRUG DELIVERY
BY INHALATION
Angelo R et al. Insulin: Defining the Role of

Particles at the Cellular Level. J Diabetes

Sci Technol. 2009; 3(3): 545-554.
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,Proteus Digital Health”
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“Communication System with Partial Power Source,”

Data Sharing Between Patients and
Health-Care Providers

T e

Health -éa re Providers

Mobile Phone Family and Caregivers

Secured Data Server

PPM Placement

with Software
Zone \—/—’/

Data Sharing Between Patient,
Family, and Caregivers

No mlCI’OChIp! . . http://lifesciences.ieee.org/articles/feature-articles/247-a-digital-
Upon contact with a gastric juice, the electrolytes of the health-soluti i i icati

tablet’s coating layer are dissolved and a voltage
potential is created as sign.

d
g ging:
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Today already not an utopia...

sl Rty

poppppop  FDAasked to consider adherence
. sensor on Abilify
»Tablet with tablet” s

By ASM FAuLeniE | SePIETEET 10, 2015

(Thus aricia was updatsd ot 530 p.m ET)

Radwood ity Calif-based “smartpil” stortup, 5 asking the

Patient-centric devices, containers, packaging csomagolds
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Advantage of pellets for swallowing difficulties

prolonged release pellets in capsule

»-.owallow your capsules whole with a glass of water. If you prefer, you can
open the capsules and sprinkle the contents on to cold soft food, such
as yoghurt. You must only take the capsules by mouth. Do not crush or
chew the capsule or the capsule contents...”
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MUPS for dysphagia...

- Gastroresistant pellet
with omeprazole

- Emtying a capsule

- Halving the tablet

23
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Capsules

Conventional hard gelatine HPMC capsules (Vcaps)
e.g. for vegeterians)

How important is "vegetarian" in the purchase
decision for a Health & Nutrition supplement?
Research, conducted by the Natural Marketing
Institute in 2013, showed that 38% of consumers
in the US prefer capsules that are plant-based.
This is a growing trend and up from previous
national and global surveys. To receive more
detailed information, contact your Customer Service
Representative.

Case study: Gastroretentive DDS

(WO0/2009/013552) CONTROLLED RELEASE PHARMACEUTICAL COMPOSITION
OF TOLPERISON HYDROCHLORIDE

Bivio.Data | | Descrlion | | Claims | | National Phase | | Notces | | Documents

Latest bibliographic data on file with the International Bureau

ub. No: No: P
Publication Date: 29.01.2009 International Filing Date:  22.07.2008

pC: ABTK ABTK ABTK

Applicants:  RICHTER GEDEON NYRT. [HUMUJ, Gyomroi it 19-21, H-1103 Budapest (HU) (41l Except US).

(WOI2009/007762) METRONIDAZOLE CONTAINING EXTENDED RELEASE
FLOATING PHARMACEUTICAL COMPOSITION

Biblio.Data | Descipton  Claims | NationalPhase  Notices  Documents
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Case study: Multiphase DDS with biphasic drug release (1st and 0-order)

Plasmalevel
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In vitro simulation of food effect on dissolution of derameiclane film-
coated tablets and correlation with in vive data in healthy volunteers
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Multiunit DDS for orthopaedic surgery

vancomycin containing waxy carrier systems
that release the antibiotic over a prolonged
period (2-8 weeks) .

Laki M, Hajdu M, Ludanyi K, Zahér A, Szendroi M, Klebovich I, Antal I: Evaluation of a new LC method for analysis of
vancomycin released from an orthopaedic drug carrier system.
ja 68 141-144, (2008)
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Case study for key formulation factors: composite pellet core

[ MCGiamait 7:3 MCClsomalt 81 160

o-Ps lifetime (ns)

0 1 2 3 4 5 6 7 8 9 10

mcc
somat 10 9 & 7 6 5 4 3 2 1 0
Composition of core (Parts per weight)
155
- y=-0.2586x+ 1.7609
~ R=09625

A physical interaction was found between the A
microcrystalline cellulose and isomalt which supports
the osmotic effect of the water soluble sugar alcohol in

the composite pellet cores regarding drug release.

True density (glem’)

090 1.00 110 120 130 140 150 1.6

0-Ps lifetime (ns)
Antal I, Kallai N, Luhn O, Bemard J, Nagy ZK, Szabo B, Klebovich I, Zelké R.: Supramolecular elucidation of the quality attributes of
microcrystalline cellulose and isomalt composite pellet cores. J Pharm Biomed Anal. 84:124-8 (2013)

(cuio/B) Ausuop aniy

Case study for key formulation factors: coated layered pellets

Isomalt (galenlQ® 980 and 981)

* u

"\/\ " o ,‘\/\ " o
>~ 0 >~
o A
W o o

- sugar free

6-0-a-D-Glucopyranosyl-D-sorbitol 1-0-a-D-Glucopyranosyl-D-mananitol
(1,6-GPS) dibydrate (1,1-GPM)

- low hygroscopicity
-low compatibility

-no additives for the production

30

Case study for key formulation factors: coated layered pellets
Dissolution study with simulation of osmotic effect in the GIT

The effect of the osmolality in the GIT was simulated using glucose as osmotically active
agent during in vitro dissolution tests in pH=6.8 phosphate buffer: 0.106 Osmol/kg
0.483 Osmol/kg
0.706 Osmol/kg

1 hour 24 hours

31
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Case study for key formulation factors: composite pellet core
Isomalt used in the composite core was able to decrease the
vulnerability of the dissolution kinetics to the changes in the
osmotic environment.
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Case study for key formulation factors: coated layered pellets

Objective

Evaluating the commercial inert pellet cores and to develope
starter pellets composed from both microcrystalline cellulose
(MCC) and isomalt.

Manufacture

The pellet cores were manufactured by an extrusion/spheronisation

process and their most important characteristics were compared to pure

isomalt cores and to the commonly used MCC-based inert spheres.

MCClisomalt cores were layered with a poorly water soluble drug (sodium

diclofenac) and were coated with acrylic polymer.

Tests:

physical quality attributes (size and size distribution, spherical shape,
mechanical strength)

drug release profile, sensitivity to osmotic pressure

2019. 04. 26.

Case study for key formulation factors: coated layered pellets
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Kallai-Szab6 N., Luhn O., Bemard J., Kéllai-Szab B., Zelko R., Antal I.: Comparative dissolution study of drug and inert isomalt based core material from
layered pellets, J. Pharm. Biomed. Anal., in press
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Case study for key formulation factors: coated layered pellets

RAPID COMMUNICATIONS

Dissolution Profile of Novel Composite Pellet Cores Based
on Different Ratios of Microcrystalline Cellulose and lsomalt

TRODUETION
n
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Comparative dissolution study of drug and inert isomalt based core
material from layered pellets
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Physicochemical analysis in the evaluation of reconstituted dry @mwﬂh
emulsion tablets

Noémi Anna Niczinger?, Barnabas Kallai-Szabé?, Miléna Lengyel?, Péter Gordon?,
Imre Klebovich?, Istvdn Antal®*

+ Department of Phormaceutics, Semmelvwes Untversty, 7 Hogyes Endre Sr H-1092 Budapest. Hungary
" Department o Electronics Technology. Budapest Untverstty of Technology and Economics, 18 Egry . Si. H-1111 Budapest, Bungary

ARTICLE INFO ABSTRACT
Article history: The aim of this study was to characterize the formation of emulsions by droplet size analysis and tur-
Received 23 August 2016 systems, whichcarry

Received in revised form 31 October 2016
Accepted 3 November 2016
Available online 18 November 2016

an oil phase for poorly soluble active ingredients. For the dry emulsion systems tablets were prepared
either from oil-in-water systems usinga freeze-drying process or through direct compression containing
the same oil and excipients. The ratios of oil to emulgents and oil to xanthan gum were equal in both
methods. In the preparation methods applied, mannital, erythritol and lactose were used as excipients

sy and mannital was found to be the most effective excipient based on droplet size reconstitution, tur-
et bidimetry and physical properties. Quality control involved testing the physical properties of tablets and
byt characterizing the reconstitured emulsions,

Laser diffaction ©2016 Elsevier BV. Allrights reserved.
Turic

Scanning microscopy
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HP-B-CYD and SBE-B-CyD indicated Higuchi A, subtype behavior, suggesting 1:1 staichiometry of the
comlex. In contrast, Ar sublype. sa higher order complex formanion can be assumed in the case of
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Antiozdant activiy ©2015 Elsevier B, All rights reserved.
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Current Pharmacenacal Analysis, 2018, 11, 11-15 1

Application of Droplet Size Analysis for the Determination of the Required
HLB of Lemon Oil in O/W Emulsion

zabd. J. Dredan. L. Budai. M. Hajdt and I Antal*

Department of Pharmaceuties, Semmehwais University, 1092 Budapest, Hungary

Abstract: Eydrophile-lipophile balance method is one of the requirements which can complete the existing guidelines,
thereby making the most stable emulsion. The aim of present work Wwas to detemaine the required hydrophile kpophile
balance of lemon essential oil in oil.in-water emulsions. Paraffin oil and its known required hydrophile-ipophile balance
were used as a standard. Span §0 and Twween 80 or Gelucire 44/14 blend were applied a5 emulsifying agents. Emulsions
were evaluated by droplet size distribution and furbidity measurements Based on the estimated stability of emmlsion -
ries and according to the droplet size analysis with lower variations, the required hydrophile-lipophile balance of lemon
oil was measured approximately 12 in oil-in.water systems

Keywords: Droplet size distribution, oilin-water emlsion, paraffin oil standard, required HLB, surface active agents,
turbidity.
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Case study

JYournal of Pharmaceutical and Biomedical Analyss 104(2015) 12-16
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Istvan Antal -
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Microstructural analysis of the fast gelling freeze-dried sodium @CN)M,‘
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ARTICLE INFO

ABSTRACT

Artick histary:

Received 21 August 2014

Received in revised form 27 Oczaber 2014
Accepted 3 Novernber 201

Available online 11 Novermber 2018

Keywords:
Sodium hyaluronate (NaHA)
Freeze-drying

Viscoelasticity
Positron anniilacion hfetime spectroscopy

43

Although sodium hyaluronate is a very unstable and heat sensitive molecule, it can remain relatively sta-
ble during the freezedrying process. Aqueous sodium hyaluranate (NJHA) zels were prepared and the
abtained samples were freeze-dried. The freeze-dried NaHA samples showad fast gelling ability mean-
while even after The of gels obtained

spectroscopy and Xt

vwere tested based on their rheological behavior, The presence of phosphate salts improved the farma-

tion of ordered supramolecular structure retaining water in the free volume holes of the polymer chains

characterized with decreased ortho-positronium Lifetime values, This property may be advantageous in
of a reeze-dried NaHA

© 2014 Elsevier BV. Al rights reserved.
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[Case study:

Viscosupplementation with reconstituted sodium hyaluronate gel

d Biomedical Analy:

sis of the fast gell

2019. 04. 26.

Study on dissolution of albendazole improved by reconstitutable dry nanosuspension
Viktor Fiilép, Géza Jakab, Bence Téth, Daniel Endrésik, Emese Balogh, Istvén Antal

FORMllLATION RECONSTITUTION

Albendazole
powder Surfactant assisted media

milling

process
0.5 w/w % Polysorbate 80

solution + antifoaming agent

Nanosuspension
+

Wet
granulation

Redispergation

Nanonized
Albendazole — MCC
dispersion
»solid suspension”

+

[ Reconstituted

Milling media: d= 0.1 mm Solid carrier I.' '.l nanosuspension

zirconia beads mMcc e

45
Formulation and investigation of baicalin in liquid and solid Self-nano
emulsifying Drug Delivery Systems
Jakab G., Fiildp V., Szeréczei D., Aghrabi E., Balogh E., Antal I.
FORMULATION RECONSTITUTION
| |
r -
Baicalin B
il — Adsunbmg Extrusion-spheronization Dvwﬂeqmlrun
Emuigent -
Coemulgent
Self-nanoemulsifying  Solid carrier i
preconcentrate matrix peliet naﬂoemurslon
47
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Study on the effect of surfactants and optimization of process parameters of the

m|croencapsulat|on based on phase separation
V., i, D., é Balogh, E., Klebovich, I., Antal, I.

Lengyel, M.,

Biichi B-390 Encapsulator
Image
‘Analysis

solution
S-ze analysis

> Fraeze by Laser Diffraktio]
’ drvi ng

p.5% Mlxmg 01M Caclz Filtration
,_S%Alglnate Phase separation

Reconstitution Drug Release

48
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Magnetic sensitive alginate microbeads

> o ke
Cetutt fz/ﬂaﬁad?a’.s’

Summary

* patient centric drug delivery systems offer
improved effectiveness and tolerability,

+ controlled drug release can be due to special
structure (composition/manufacturing technology )
and properties of the dosage forms,

+ drug delivery may help the effectiveness and
tolerability

49
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Student centric?

v’ actual topic research
v interesting ideas
v motivating formulation

v time...

“The known is finite, the unknown infinite; intellectually
we stand on an islet in the midst of an illimitable ocean of
inexplicability. Our business in every generation is to
reclaim a little more land, to add something to the extent

and the solidity of our possessions.”

Thomas Henry Huxley
4 May 1825 - 29 June 1895

)
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