DISSENY | FORMULACIO DE MEDICAMENTS:
NOVES FORMES FARMACEUTIQUES

Forma farmaceutica o forma galénica: és la
disposiciéo individualitzada a que s’'adapten les
substancies medicinals i excipients per a constituir un
MEDICAMENT.

FARMAC \
SUBSTANCIA MEDICINAL
PRINCIPI ACTIU

FORMA FARMACEUTICA
AMB PRINCIPI ACTIU

—

MEDICAMENT l

EXCIPIENTS >

TECNOLOGIA




Disseny i formulacié de medicaments

R

Recerca aplicada

* SEGUR

Obtencié medicament {

*EFICAC

*DE QUALITAT - ESTABLE

FASES DE LA RECERCA EN TECNOLOGIA
FARMACEUTICA PER A LA OBTENCIO D'UN
MEDICAMENT

1- Caracteritzaci6 del principi actiu. Estudis de
preformulacio.

2- Estudis de formulacio.

3- Estudis d’optimitzacié de la técnica d’elaboracié.
4- Caracteritzacio de la formulacio definitiva:

5- Estudis de transposicio a escala industrial.

6- Estudis d’estabilitat accelerada i a llarg termini
segons ICH.

7- Estudis clinics.




CARACTERITZACIO DEL PRINCIPI ACTIU.
ESTUDIS DE PREFORMULACIO.

»Caracteristiques organoléptiques.

»Tipus de cristal-litzaci6; polimorfisme. Difraccio raig X.
»Espectofotometria IR.

»Ressonancia magnética nuclear (RMN).

»Solubilitat: diferents dissolvents, en funcié pH.

»Puresa: aigua, metalls pesants, dissolvents residuals, impureses
estructurals (CCF, UV, HPLC).

»Grandaria particula: comptador laser, analisi d'imatges, etc.

» Estabilitat front temperatura, dissolucié acida, dissolucié alcalina,
peroxids, permanganat, llum UV, llum visible, humitat.

»Estudis reologics, si cal: densitat, capacitat de flux, velocitat de
liscament, angle de repds, capacitat de compressio, etc.

»Estudis de compatibilitat amb excipients (DSC, HPLC).

ESTUDIS DE FORMULACIO = INVESTIGACIO
GALENICA

e Quina forma farmacéutica és la més adequada?
* Quins excipients s’han d'utilitzar?
* Quina tecnologia de fabricacio es pot fer servir?

. B

CONDICIONARAN LES CARACTERISTIQUES
DEL MEDICAMENT I PER TANT LA SEVA
BIODISPONIBILIDAT




INVESTIGACIO GALENICA. OBJECTIU

Aconseguir una formulacié correcta que vehiculitzi la
substancia medicamentosa per fer possible la seva
administracio en una dosis determinada i per la via
d'administraci6 desitjada, aconseguint ['Optima

biodisponibilitat

MEDICAMENT SEGUR, EFICAC, ESTABLE I DE QUALITAT

INVESTIGACIO GALENICA

Eleccid
forma farmaceutica

= B

Via d’administracio

*Acci6 farmacologica

Caracteristiques del farmac:
-fisico quimiques
-biodisponibilitat

*Comoditat d’'administracio




ESTUDIS DE FORMULACIO

» Seleccio d’excipients
» Seleccio tecnica d’elaboracio
» Disseny formulacio base

SELECCIO D’EXCIPIENTS EN FUNCIO DE:

*MOLECULA PA
*ESTUDIS DE PREFORMULACIO PA

DISSENY DE LA FORMULACIO BASE

Dissenyar la formula més simple
Utilitzar estandards bibliografics
Executar experimentalment la formulacié

Avaluar experimentalment I'adequacié a objectius
(assaigs control de qualitat de la forma
farmaceéutica)

Modificar la férmula en funcié d’objectius no
complerts

Estudiar les variables tecnologiques en funcié dels
objectius no complerts

Poden utilitzar-se tecniques estadistiques de
planificacio d'experiéncies




ESTUDIS D’OPTIMITZACIO DE LA TECNICA
D’ELABORACIO

e Ultilitzar formulacio definitiva
 Estudiar condicions tecnologiques

 Estudiar reproductibilitat 3 lots galenics

CARACTERITZACIO DE LA FORMULACIO
DEFINITIVA

» Establiment assaigs control de qualitat.
—Farmaceéutics (friabilitat, resisténcia ruptura,...)
—Biofarmaceutics (disgregacio, dissolucio,...)

» Posada a punt metodica analitica per producte acabat (HPLC).
—ldentificacid p.a. i substancies relacionades
* Impureses
» Productes degradacio
—Quantificacio6 p.a. i substancies relacionades.
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Development and validation of a new HPLC analytical
method for the determination of alprazolam in tablets
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Abstract

A new analytical method is developed together with its latter validation study, by means of a high resolution liquid chro-
matography (HPLC) of reverse phase to quantify alprazolam (8-chloro-1-methyl-6-phenyl4H-[1.2.4] triazole [4.3.-a]-[1.4]
benzodiazepine) in tablets. Determination is carried out by means o Ffan QDS C18 column (200 mm < 4.6 mm i.d., 5 pm particle
size) the mobile phase consisted of a mixture of 0.02 M buffer solution of phosphates (pH 6.0 and acetonitrile (45:55, viv).
It is pumped through the chromatographic system at a flow rate of 0.50 mlmin~'. The UV detector is operated at 254 nm. The
validation study is carried out fulfilling the ICH guidelines in order to prove that the new analytical method, meets the reliability
characteristics, and these characteristics show the capacity of an analytical method to keep, throughout the time, the fundamental
criteria for validation: selectivity, linearity, precision, accuracy and sensitivity. The method is applied during the working day
for the quality control of commercial alprazolam tablets in order to quantify the drug and its degradation products and to check
the content uniformity test.
© 2004 Elsevier BV, All rights reserved

Keywonis: A Liquid chr v; Pharmaceutical dosage forms; Tablets: Validation; Quality control

ESTUDIS TRANSPOSICIO ESCALA
INDUSTRIAL

» Adequacio a escala industrial

» Realitzar un primer lot de prova (10%
industrial) en maquinaria industrial

e Sempre és necessari ajustar condicions

» Existeixen técniques de transposicio
d’escala




ESTUDIS D'’ESTABILITAT DEL
MEDICAMENT

» Segons ICH.
> Estabilitat accelerada (zona climatica 2):
* 40°C +£2°C/75%£5 % HR (6 mesos)

« 30°C +2°C/65 % +5 % HR (12 mesos)

> Estabilitat a llarg termini (zona climatica 2):
« 25°C +2°C /60 % £5 % HR (maxim 60 mesos)

Application of a Validated Method in the Stability Study of
Colistin Sulfate and Methylparaben in a Veterinary
Suspension Formulation by High-Performance Liquid
Chromatography with a Diode Array Detector

Authors: Pérez-Lozano, Pilar; Garcia-Montoya, Encamna; Orriols, Anna; Mifiarro,
Montse; Tico, Josep Ramon; Sufié-Negre, Josep Maria

Source: Journal of AOAC International, Volume 90, Number 3, May 2007, pp. 706-
714(9)

Publisher: ADAC International

Abstract:

A methodology following International Cooperation on Harmonization for Veterinary
Froducts (VICH) guidelines for the stability evaluation of colistin sulfate in a
nonaguecus suspension pharmaceutical deosage form for veterinary use (via their
drinking water) is described. This method monitors the perceniage of colistin sulfate
during the stability study of the preparation in drinking water and establishes the shelf
life of the final product by a new high-performance liquid chromatography method
which was developed and validated for the simultanecus determination of colistin
sulfate [colistin A {Polymixin E;) and colistin B (Polymixin Ez)] and methylparaben
(Mipagin) using 2 dicde array detector (DAD). The method uses a Kromasil C128 column
and isocratic elution. The mobile phase consisted of an acetonitrilesodium sulfate
anhydrous solution (25 + 75) pumped at a flow rate of 1.5 mL/min. The DAD was sef at
215 nm. The validation study was carried out according to the VICH guidelines in order
to prove that the new analytical method meets the reliability characteristics, which
include the fundamental criteria for validation: selectivity. linearity, precision, accuracy,
and sensitivity. The method was applied during the quality control or stability studies of
the suspension dosage form in order to quantify the drug (colistin) and preservative,
and proved to be suitable for rapid and reliable quality control.




LINIA RECERCA:

Disseny sistemes experts per a preformulacio i
formulacié de medicaments

DIAGRAMA SeDeM:

Densidad aparente
Densidad aparente
compactada

Indice de homogeneid:

% Particulas finas, Indice de esponjosidad

Indice de Carr (%)

% Humedad relativa Indice de cohesividad

Tiempo de deslizamientd fdice de Hausner

Angulo de reposo

Es defineix un perfil per a la substancia pulverulenta en funcié de les
seves caracteristiques fisiques relacionades amb:

— Densitat
Compressibilitat
Lliscament / fluidesa
Humitat / higroscopicitat
Mida de particula

Es determinen experimentalment 12 parametres fisics de la substancia,
que proporcionen un determinat perfil.

Coneixent el perfil, poden corregir-se aquells parametres deficients

1L

Facilitat per a que el laboratori formuli.
Criteri per escollir I'excipient que millor s’adapti a la formulacié.




Available online at www.sclencedirect.com

ENFapean
Jonrmal of

PhaMLn3Edias sl
| D PITARMATETIER]

“*.* ScienceDirect

ELSEVIER European Journal of Pharmaceutics and Biopharmaceutics 64 (2006} 351-359

www. dlsevier comflocatefejpb

Research paper

A new expert systems (SeDeM Diagram) for control batch
powder formulation and preformulation drug products

Pilar Pérez *, Josep M. Suné-Negre *, Montserrat Minarro **, Manel Roig *, Roser Fuster ®,
Encarna Garcia-Montoya *, Carmen Hernandez ®, Ramén Ruhi ®, Josep R. Ticé ®
* Pharmacy and Pharmaceutical Technalogy Department, Pharmacy School, University of Barcelona, Barcelona, Spain
 Bioihérica, SA. Spain

Received 6 April 2006; accepted in revised form 23 June 2006
Available online 6 July 2006

Abstract

The new SeDeM Method is proposed for testing the batch-to-batch reproducibility of the same active pharmaceutical ingredient
(API) in powder form. The procedure describes the study of the galenic pr ties of substances in powder form in terms of the appli-
cability of direct ¢ ressi . Through il determi on of the SeDeM Method parameters, and their subsequent
mathematical treatment and graphical expression (SeDeM igram), three batches of the same API were analysed to det ne whether
it was suitable for t compression. Batch-to-batch reproducibility of the results was verified. It was concluded that the SeDeM
Method is suitable for testing batch-to-batch reproducibility of characterist n powdered APIs substances. The results obtained con-
firm that the SeDeM Method is a useful, effective tool for drug-preformulation studies providing the pharmacotechnical data required
when formulating a drug in tablet form. In addition, the results were effective for defining the most appropriate manufacturing
technology.

@ 2006 Elsevier B.V. All rights reserved.

Keywords: Expert system; Preformulation; Formulation; Bulk density (Da); Tapped density (Dc); Inter-particle porosity (Ie); Angle of repose (x);
Flowability (+); Particle size (%Pf); Direct compression (DC)

LINIA RECERCA:

Noves formes farmacéutiques

» Comprimits matricials hidrofils SR.

Pellets d'alliberacié prolongada.

» Comprimits osmotics

Gels termorreversibles o bioadhesius SR
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The use of the SeDeM diagram expert system for the formulation of
Captopril SR matrix tablets by direct compression

].Sauri?, D. Millan®, .M. Suiié-Negre ¢, P. Pérez-Lozano®¢, R. Sarrate?, A. Fabregas?,
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ARTICLE INFO ABSTRACT

Article history: The SeDeM diagram expert system has been used to studyexcipients, Captopril and designed formulations
Received 29 July 2013 for their galenic characterization and to ascertain the critical points of the formula affecting product
Beceiyedin fevised form quality to obtain suitable formulations of Captopril direct compression SR matrix tablets.

13 November 2013
Accepted 18 November 2013
Avyailable online 24 November 2013

The application of the SeDeM diagram expert system enables selecting excipients with in order to
optimize the formula in the preformulation and formulation studies.

The methodology is based on the implementation of ICHQ8, establishing the design space of the formula

Keywords:

Diagram expert system
Preformulation

Direct compression
Quality by Desizn (ICH Q8)
Index good compression (IGC)
Captapril

Slow release

with the use of experiment design, using the parameters of the SeDeM diagram expert system as system
SeDeM responses.

© 2013 Elsevier B.V. All rights reserved.
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(54)  Anhy gel isil

(57)  Anhydrous topical gel composition of mupirocin

or its salts comprising: a) a lipophilic base sels
the group ling of p: , medil

lycerides, isopropyl myristate and mixtures thereof; b) a
bioadhesive selected from the group comprising polyvi-

i and y ; and c) a solvent
selected from the group comprising ethanol, propanol,

and isoprop: ; which is stabl increased
residence time of the active ingredient in the skin, result-
ing in an improved clinical effect in the treatment of bac-
terial skin infections while maintaining the safety profile
of the commercial pharmaceutical product.
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LINIA RECERCA:
MICRO | NANOENCAPSULACIO

OBJECTIUS:

» Proteccio p.a.

» Proteccio del pacient

« Modificar caracteristiques organoléptiques p.a.
« Modificar estat fisic p.a.

« Modificar solubilitat p.a.

e Maodificar densitat p.a.

« Modificar alliberacié p.a. = ACCIO CONTROLADA
« Dirigir p.a. a cél-lula / teixit diana.

MONONUCLEAR MULTINUCLEAR MULTINUCLEAR
ESFERICA ESFERICA IRREGULAR

MULTINUCLEAR . MICROCAPSULAS MICROCAPSULAS
IRREGULAR ENCAPSULADAS DOBLE PARED
TIPO CLUSTER

12



LINIA RECERCA:
MICRO | NANOENCAPSULACIO

Nucli

Liquid o solid
P.a.

Sol o formulat
Coberta :

— Substancies filmogenes (polimers)
— Dissolvents

— Plastificants

— Tensioactius

— Impermeabilitzants

— Reticulants

— altres

EHT= 10.0 KV = 4 MAG= > K PHOTO= 19996
10.0pm
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In vitro evaluation of the effectiveness and cytotoxicity
of meglumine antimoniate microspheres produced
by spray drying against Leishmania infantum

G. Pujals
M. Portus»

M. Suiié-Negre  P. Pérez+
R. Tico« M. M 0+d. Ca
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Abstract The aim of the present study was to evahuate the in
vitro activity and cylotoxicity of meghmine antimoniate
microspheres produced by spray drying on Leishmania
infantum and the effect of the excipients used in them. The
parasite sirain shows sensifivity to the meglumine antimoni-
ate microspheres prepared. All the anfimany 1Csg values from
encapsulated meglumine antimoniate (3804034 to 953+
070 g ShV/ml for promastigotes assay) are considerably
lower compared to the mean value of 1Cs, in Glucantime
solution (112+12.74 g SbV/mi). Interesting 1Cs vahues for
the excipient ehitosan (112.64+0.53 mg/ml for promastigotes
and 1008142645 mgiml for amastigotes) were obtained
(without eytotoxic activity), whereas the rest ofthe excipients
did not show any activity. This new delivery system could
offer a new pharmacological 1ol for the trearment of
leishmaniosis that reduces the doses required, lowering toxic
side effects because of meghumine antimoniate.

Introduction

Leistmaniosis is a worldwide health problem that affects
more than 12 million peaple. Tn the Mediterrancan region,

caused

G. Pujals -J. M. Subé-Negre - P. Pérsz - E. Gareia -J. R. Tiso-

Unit of Pharmaceutical Technalogy, Facultat de Famnicia,
Universiat de Barcelona,

08028 Barcelons, Spain

M. Portus -, Carid ()
Laboratory of Parasitology, Facultat de Farmnicia,
Universitat de Barcclona,

Avda. Joun XXIIT si,

08028 Barcelona, Spain

email: jeario@ub.edu

by Leishmania infantum, a common coinfection in people
infected with human immunodeficiency virus, and dogs are
considered o be the main reservoir. Leishmanic
considered a category 1 disease by the Special Programme
for Research and Training in Tropical Discases. For the last
60 years, the pentavalent antimonials, sodium stiboghiconate
and the meghimine antimoniate (MGA), have been consid-
ered first-line drugs for the treatment of leishmaniosis. They
Tave several disadvantages such their inamuscular route
and toxic effects. Treatment failures with those drugs are
Tecoming a common problem in endemic areas with the
‘emergence of drug resistance (Farault-Gambarelli et al. 1997;
Lira et al 1999). Neither the traditional second-line drugs
such as pentamidine and amphotericine B, which are more
toxic and difficult © admirister, nor the recent oral agent
‘miltefosine provides a clear alternative for the treatment of
isceral leishmaniosis (Guerin et al. 2002). For this reason,
we considered it 10 be of interest to continue searching for
mew options for treatment with alternative drug delivery
systems, such as antimonial biodegradable microspheres to
‘arget the macrophages and reduce their toxicity. Another
possible improvement would be 1o increase omal drug
absorption using a mucoadhesive biopolymer. The aim of
his study was to determinate the in viro drug sensitivity of
L. infantum (both promastigote and amastigote sages) to
MGA microspheres produced by spray drying and the effect

of their excipients on parasites.

Materials and methods

Parasite strains and cultures

The L. infantum strain MCAN/ES/92/BCNS3 (BCNS3),
isolated from bone marcow from an asymptomatic dog was

European Joumal of Pharmaceutical Sciences 49 (2013) 157-165

Contents lists available at SciVerse ScienceDirect
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DNA delivery via cationic solid lipid nanoparticles (SLNs)

Carolina Carrillo **, Noemi Sanchez-Hernandez®, Encarna Garcia-Montoya*, Pilar Pérez-Lozano %,

Josep M. Sufié-Negre ©, Josep R. Tic6®, Carlos Suiié®, Montserrat Mifiarro ©

*Faculty of Pharmacy, University of Barcelona, Avda Joan XXIi sfn, 08628 Barcelona, Spain
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ARTICLE INFO

ABSTRACT

Article istory:
Recelved 21 May 2012

In recent years the use of solid lipid nanoparticles (SLNs) as transport systems for the delivery of drugs
and biomolecules has become particularly important. The use of cationic SLNs developed by the tech-

Received [n revised form 1.7 amuary 2013 nique of microemulsion, which are complexed with DNA in order to study their application as non-viral

Accepted 4 February 2013

Available online 27 February 2013

vectors in gene therapy, is reported. The nanoparticles are characterized by scanning electron microscopy
and transmission electron microscopy (SEM and TEM ), atomic force microscopy (AFM) and differential

Keywords:
Non-viral vectors
Lipoplexes
Genetherapy

Solid lipid nanparticles
Cationic nanoparticles
Drug delivery systems

scanning calorimetry {DSC). Furthermare, the process of lyophilization of the samples and their stability
was studied. The nanopartides obtained presented a particle size of 340 nm with a positive surface
charge of 44mV and the capability of forming lipoplexes with DNA plasmids was stated.

© 2013 Elsevier B.V. All rights reserved.
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Pharmaceutical nanotechnology

Impact of physical parameters on particle size and reaction yield when using the
ionic gelation method to obtain cationic polymeric chitosan-tripolyphosphate
nanoparticles
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ARTICLE INFO ABSTRACT
Article history: Tonic gelation is the most frequently used method to obtain chitosan-tripolyphosphate nanoparticles
Received 1 December 2012 due to its simplicity and because it does net generate waste solvents in the samples prepared.

Accepted 4 February 2013

5 3 This paper presents a study of the physical factors involved in this method for obtaining nanoparticles
Available online 19 February 2013

in order to determine which of them significantly influences the particle size of polymeric nanoparticles
made from low-molecular-weight chitosan, without any additional chemnical treatment, with the aim of

me"ds: standardising and optimising the method conditions, in addition to establishing the reaction yield.
gﬁ::ﬂ:::ﬂwmuspmm The results indicate that stirring speed during ionic gelation reaction is decisive for the size of the
Cationic nanoparticles obtained. Furthermore, it thus follows that the stirring speed during ionic gelation sig-
Polymeric nificantly affects reaction yield, and therefore, by manipulating this parameter a greater proportion of
Ionic gelation nanoparticles of a given size range can be obtained.

© 2013 Elsevier B.V. All rights reserved.
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