
Verlag / Publisher
ECV · Editio Cantor Verlag für Medizin
und Naturwissenschaften GmbH
Baendelstockweg 20
88326 Aulendorf (Germany)
GF / MD: Claudius Arndt,
Andreas Gerth
Eingetragen / Registered:
Amtsgericht Ulm, HRB 600174
Tel.: +49 (0) 7525-9400
Fax: +49 (0) 7525-940 180
www.ecv.de

Redaktion / Editorial office
Chefredakteur / Editor-in-Chief:
Claudius Arndt (V. i. S. d. P.)
Tel.: +49 (0) 7525-940 159
Redakteur / Editor:
Jens Renke
Tel.: +49 (0) 8191-98578 12
Fax: +49 (0) 8191-98578 19
e-mail: jrenke@ecv.de

Anzeigen / Advertisements
Verantwortlich / Responsible:
Lara Lehmann
Tel.: +49 (0) 8191-98578 11
Fax: +49 (0) 8191-98578 19
e-mail: llehmann@ecv.de

Herstellung / Production
Reemers Publishing Services GmbH
Luisenstraße 62, 47799 Krefeld
(Germany)
Tel.: +49 (0) 2151-60773-0
Fax: +49 (0) 2151-60773-99
e-mail: info@reemers.de
www.reemers.de

Druck / Print
HOLZMANN DRUCK GmbH & Co. KG
Gewerbestraße 2, 86825 BadWörishofen
Tel.: +49-(0) 8247-993 0
Fax: +49-(0) 8247-993 208
e-mail: contact@holzmann-druck.de
www.holzmann-druck.de

Bezugsbedingungen (gültig ab Januar 2016)
Die Zeitschrift erscheint sechsmal pro Jahr und kann
vom Verlag oder durch eine Buchhandlung
(ISSN 2191-8341) bezogen werden.
Preise für das Jahresabonnement als Printausgabe ein-
schließlich Online-Zugang (inkl. MwSt., zzgl. Versand):
Inland: 72,41 €, zzgl. 14,00 € Versand;
Ausland (Europa mit VAT Ident. Nr.): 67,00 €, Versand-
kosten 16,82 €
Ausland (Europa ohne VAT Ident. Nr. und weiteres
Ausland): 72,41 €, Versandkosten 18,00 €
Preis für das Einzelheft: 19,26 € (inkl. MwSt., zzgl. Ver-
sand).
Das Abonnement ist weiter rechtsverbindlich, wenn es
nicht mindestens 3 Monate vor Ende des Berechnungs-
zeitraums gekündigt wird.
Konten des Verlages: Commerzbank Friedrichshafen
(BLZ 651 400 72) 17 080 80
IBAN: DE21 6514 0072 0170 8080 00
SWIFT-BIC: COBADEFF651
Landesbank Baden-Württemberg
(BLZ 600 501 01) 4 508 560
IBAN: DE57 6005 0101 0004 5085 60
SWIFT-BIC: SOLADEST
Deutsche Postbank AG
(BLZ 600 100 70) 29 487 703
IBAN: DE08 6001 0070 0029 4877 03
SWIFT-BIC: PBNKDEFF600

Manuskripte
Manuskripte sind an die Redaktion zu senden. Es werden
nur Beiträge zur Erstveröffentlichung angenommen.
Die Autoren versichern, dass sie allein berechtigt sind,
über die urheberrechtlichen Nutzungsrechte an ihren
Arbeiten einschließlich etwaiger Bilder, Tabellen etc. zu
verfügen und dass keine Rechte Dritter verletzt werden.
Sie versichern außerdem, dass keine Doppelpublikation
(Veröffentlichung auch in anderen Zeitschriften)
beabsichtigt ist bzw. erfolgt. Mit der Annahme des
Manuskriptes zur Veröffentlichung räumt der Autor dem
Verlag das ausschließliche, zeitlich, räumlich und in-
haltlich unbeschränkte Recht zur Veröffentlichung,
Vervielfältigung, Verbreitung und öffentlichen Wieder-
gabe in allen Sprachen und Ländern ein, einschließlich
des Rechts zur Speicherung in und Nutzung durch Da-
tenbanken jeder Art (Online, auch Internet, und Offline)
sowie der weiteren Vervielfältigung zu gewerblichen
Zwecken im Wege des fotomechanischen oder eines
anderen Verfahrens.

Urheber- und Verlagsrechte
Sämtliche in dieser Zeitschrift veröffentlichten Beiträge
genießen urheberrechtlichen Schutz. Kein Teil der Zeit-
schrift darf außerhalb der engen Grenzen des Urheber-
rechtsgesetzes ohne schriftliche Einwilligung des Ver-
lages in irgendeiner Form vervielfältigt, verbreitet oder
sonst verwertet werden oder in eine von Maschinen
verwendbare Sprache übertragen oder übersetzt werden.
Insbesondere ist jede Digitalisierung, Speicherung und
Nutzung in und durch elektronische Datenbanken jeder
Art untersagt.

Haftung
Der Inhalt dieses Heftes wurde sorgfältig erarbeitet.
Dennoch übernehmen Autoren, Beirat, Redaktion und
Verlag für die Richtigkeit von Angaben sowie für even-
tuelle Satz- oder Druckfehler keine Haftung.

Warenzeichen
Das Fehlen des Symbols ® nach Namen bedeutet nicht,
dass der Name nicht durch Warenzeichen geschützt ist.

Sonderdrucke
Von Veröffentlichungen erhält der Korrespondenzautor
20 Sonderdrucke in Form guter Fotokopierqualität ohne
Berechnung. Weitere Sonderdrucke oder Ausführungen
in höherwertiger Form oder Aufmachung können gegen
Übernahme der Kosten beim Verlag bezogen werden.

TechnoPharm® ist eine eingetragene Marke.

Terms of subscription (valid from January 2016)
The journal is published bimonthly beginning in 2012
and can be obtained from the publisher or via bookstores
(ISSN 2191-8341).
Rates per annum for the print + online subscription
(including VAT, plus postage):
Germany: 72.41 €, plus postage 14.00 €;
Abroad (Europe with VAT ID number): 67.00 €, plus
postage 16,82 € (surface mail);
Abroad (Europe without VAT ID number and other
countries): 72.41 €, plus postage 18.00 € (surface mail);
Price for single copy: 19.26 € (including VAT, plus pos-
tage).
A subscription will continue unless cancelled with three
months' notice prior to the end of the invoiced period.
Publisher's bank accounts:
Commerzbank Friedrichshafen
(Bank Code 651 400 72) Account no. 17 080 80
IBAN: DE21 6514 0072 0170 8080 00
SWIFT-BIC: COBADEFF651
Landesbank Baden-Württemberg
(Bank Code 600 501 01) Account no. 4 508 560
IBAN: DE57 6005 0101 0004 5085 60
SWIFT-BIC: SOLADEST
Deutsche Postbank AG
(Bank Code 600 100 70) Account no. 29 487 703
IBAN: DE08 6001 0070 0029 4877 03
SWIFT-BIC: PBNKDEFF600

Manuscripts
Manuscripts have to be sent to the editorial office. Only
previously unpublished papers are eligible for publicati-
on. Authors affirm that they are the sole owners of the
copyright to their manuscripts including any figures,
tables, etc., if applicable, and that they do not infringe any
rights of third parties. They further affirm that no double
publication (additional publication in other journals) is
intended or will occur. The acceptance of a manuscript
for publication implies that the author assigns to the
publisher the copyright to the paper whereby the pu-
blisher acquires the exclusive right – unrestricted with
regard to time, territory and contents – of publication,
reproduction, distribution and public communication in
any languages and countries, including the right of sto-
rage and use in databases of any kind (online including
internet and offline) and the right of reproduction for
commercial purposes by photomechanical or other
means.

Copyright and the publisher's right
All articles published in this journal are protected by
copyright. No part of this journal may be reproduced,
distributed or otherwise exploited in any form or trans-
ferred into a machine-readable language or translated
beyond the narrow scope of the Copyright Act without
the publisher's consent in writing. In particular, any kind
of digitizing, storage or utilization in and by means of
databases is prohibited.

Liability
The contents of this issue have been carefully compiled. Ne-
vertheless, the authors, editorial advisory board, editorial office
and publisher do not assume any liability for the correctness of
information or for typographical errors or misprints.

Trademarks
The absence of the symbol ® after any name does not
imply that this name is not under trademark protection.

Reprints
The corresponding author receives 20 reprints of a pu-
blished article in good photocopy quality free of charge.
Additional reprints or reprints in higher quality form or
design can be obtained from the publisher against pay-
ment.

TechnoPharm® is a registered trademark.

Impressum / Masthead

TechnoPharm 6, Nr. 5, 306 (2016)
© ECV • Editio Cantor Verlag, Aulendorf (Germany)Impressum / Masthead306

307 von 312Zuletzt gesichert auf O:\ECV\TechnoPharm\TP_05_2016\TP-2016-05_Inhalt.indd · 08. Sep. 2016 (09:23:41) Zuletzt gesichert auf O:\ECV\TechnoPharm\TP_05_2016\TP-2016-05_Inhalt.indd · 08. Sep. 2016 (09:23:41)

APV
NEWS 05 • 2016

Nachrichten und Mitteilungen

APV – Arbeitsgemeinschaft für Pharmazeutische Verfahrenstechnik e. V.

MAKING SCIENCE WORK

Arbeitsgemeinschaft für Pharmazeutische Verfahrenstechnik e.V.
Gemeinnütziger wissenschaftlicher Verein
International Association for Pharmaceutical Technology

APV NEWS 05_2016_APVnews TP  18.08.2016  13:21  Seite 1

TP-2016-05_Inhalt.indd   307 08.09.2016   09:24:32



Zuletzt gesichert auf O:\ECV\TechnoPharm\TP_05_2016\TP-2016-05_Inhalt.indd · 08. Sep. 2016 (09:23:41) Zuletzt gesichert auf O:\ECV\TechnoPharm\TP_05_2016\TP-2016-05_Inhalt.indd · 08. Sep. 2016 (09:23:41)

Ocular delivery

This June over 40 scientists from university, industry and regulatory authority met in Berlin for the APV high toned conference
on Ocular Drug Delivery – State-of-the-Art and New Concepts. The conference was held in the Wyndham Mitte Hotel located
in the former East Berlin. Topics of the 15 talks ranged from novel innovative drug delivery technologies for small and large
molecules to regulatory aspects and packaging materials.

After a friendly welcome by the two chairmen Professor emeritus Dr. Robert Gurny (University of Geneva) and Dr. Rainer Alex
(F. Hoffmann – La Roche AG) day 1 started with an overview on ocular diseases and their treatment by Prof. Dr. Behar-Cohen
(Jules Gonin Eye Hospital/ Department of Ophthalmology of University of Lausanne). In the presentation common diseases
such as age related macular degeneration (AMD), diabetic retinopathies, glaucoma and dry eye were discussed, but also the
current epidemic rise of myopia in Asia as well as in Europe. Following Prof. Dr. Arto Urtti (University of Helsinki) presented
about ocular anatomy, physiology and pharmacokinetics and Dr. Pascal Furrer (University of Geneva) gave a summary about
ocular dosage forms and delivery options. The rest of the day was focused on gene delivery including a case study (Dr. Jean-
Philippe Combal, GenSight) followed by a guided bus city tour around Berlin and a dinner at the hotel restaurant. This gave
the opportunity to come together and network with the other participants in a nice atmosphere.

On Day 2 a large variety of topics in the field of ocular dosage forms were presented by various people from academia and in-
dustry including small start-ups as well as big pharma. Pascal Furrer gave an overview about formulation development as well
as regulatory requirements. Dr. Ann Daughtery from Genentech presented the strategies for sustained delivery of biologics to
the back of the eye and the industrial approach to overcome this challenge. This topic was further analyzed by Dr. Signe Erick-
son who presented ForSight’s innovative refillable port drug delivery system. After the lunch break, Dr. Laurence Feraille (IRIS
Pharma) and Dr. Margaret E. Collins (Charles River Labs) presented approaches for pre-clinical in vivo (animal) testing for ocular
formulations to the front and back of the eye including challenges associated with different species. Then Dr. Schubert presen-
ted Maropack’s Blow-Fill-Seal technique as a potential packaging method for eye drops and Loïc Martin from Pylote introduced
the PYCLEARTM Mineral microspheres technology which enables preservative free dosage forms. The last talk was held by Dr.
Frédéric Lallemand from Santen SAS. He gave a closer look into the bench to bedside development of Ikervis®, a cationic emul-
sion formulation of cyclosporine for the treatment of severe keratitis in patients with dry eye disease. The conference was con-
cluded by the two chairmen, who expressed their gratitude to all participants for the great atmosphere during the two days of
the conference.

The APV conference on ocular drug delivery covered a broad field of different topics, which offered insight into current state
of the art research and development of ophthalmic drug products. Further the event gave all participants the opportunity to
meet other scientists working in a similar field, which led to interesting and informative discussions as well as scientific ex-
change after the talks and during the coffee breaks. Many thanks to APV for the opportunity to participate in the well-organi-
zed and highly scientific conference as well as the good time in Germany’s capital Berlin.
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Lokale Gruppen

Mittwoch, 14. September 2016

Lokale APV-Gruppe Berlin um 19:00 Uhr. Ort wird noch bekanntgegeben.

Anmeldung erforderlich bis zum 05. September 2016 bei Dr. Andreas Sachse (andreas.sachse@cpl-sachse.de).

Mittwoch, 12. Oktober 2016

Lokale APV-Gruppe Rhein-Main ab 19:30 Uhr. Der Ort wird noch bekanntgegeben.

Weitere Informationen erhalten Sie bei Cathrin Pauly (pauly@aspiras.de).

Lokale APV-Gruppe Oberbayern
Weitere Informationen und Angaben zu den nächsten Terminen erhalten Sie bei Dr. (USA) Julia Schulze-Nahrup
(jsn@pharmoveo.de)

Lokale APV-Gruppe Basel ab 19:30 Uhr im Restaurant Gifthüttli (http://www.gifthuettli.ch/).

Weitere Informationen und Angaben zu den nächsten Terminen erhalten Sie bei Dr. Julia Matilainen
(julia.matilainen@roche.com).

Lokale APV-Gruppe Westfalen ab 19:30 Uhr in Hövels Hausbrauerei (Hoher Wall 5-7, 
44137 Dortmund, Tel.: 0231/914547-0, www.hoevels-hausbrauerei.de).

Weitere Informationen und Angaben zu den nächsten Terminen erhalten Sie bei Dr. Johanna Mosig
(johanna.mosig@bayer.com).

Lokale APV-Gruppe Köln/Bonn/Aachen ab 19:00 Uhr in Peters Brauhaus (Mühlengasse 1, 
50667 Köln, www.peters-brauhaus.de) statt. 

Weitere Informationen und Angaben zu den nächsten Terminen erhalten Sie bei Dr. Heiko Spilgies 
(heiko@spilgies.de).

Liebe APV-Mitglieder, 
nach der erfolgreichen Gründung mehrerer lokaler Gruppen würden wir das Konzept der lokalen
APV-Gruppen gerne auch in weiteren Regionen etablieren. Bitte sprechen Sie uns an, wenn Sie
Interesse an einer Teilnahme an einer lokalen Gruppe in Ihrer Region haben oder als Ansprechpartner, 
unterstützt durch die APV-Geschäftsstelle, für eine neue lokale Gruppe zur Verfügung stehen würden. 

Wir freuen uns auf Ihre Rückmeldung! 

Ansprechpartner: Dr. Martin Bornhöft, Email: mb@apv-mainz.de, Tel: + 49 6131 9769-30
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S. Mangal et al./European Journal of Pharmaceutics and
Biopharmaceutics 104 (2016) 110–116
Applying surface energy derived cohesive–adhe-
sive balance model in predicting the mixing, flow
and compaction behaviour of interactive mixtu-
res
Sharad Mangal, Felix Meiser, Geoffrey Tan, Thomas Gen-
genbach, David A.V. Morton, Ian Larson

Objective
In this study, we investigated the applicability of cohesive–
adhesive balance (CAB) model to predict the interactive
mixing behaviour of small excipient particles. Further, we
also investigated the application of this CAB model to pre-
dict the flow and compactibility of resultant blends.
Methods
Excipients created by co-spraying polyvinylpyrrolidone (PVP,
a model pharmaceutical binder) with various l-leucine con-
centrations were used for this study. Paracetamol was used
as model active pharmaceutical ingredient (API). The surface
energy was used to derive the work of cohesion (Wco) and
work of adhesion (Wad) to predict the interactive mixing
behaviour of the excipients with paracetamol. The blends
were visualised under a scanning electron microscopy
microscope to assess the interactive mixing behaviour. In
addition, the flow performance and tabletting behaviour of
various blends were characterised.
Results
The surface-energy derived work of adhesion (Wad) bet-
ween excipient and paracetamol particles increased, while
the corresponding work of cohesion (Wco) between exci-
pient particles decreased, with increasing l-leucine concen-
trations. In blends for which the work of cohesion was hig-
her than the work of adhesion (Wco > Wad), small excipient
particles were apparent as agglomerates. For excipients
with 5% and higher l-leucine concentrations, the work of
adhesion between excipient and paracetamol particles was
higher than or equivalent to the work of cohesion between
excipient particles (Wad > Wco) and agglomerates were less
apparent. This is an indicator of formation of homogeneous
interactive mixtures. At 5% (w/w) excipient proportions,
blends for which Wad > Wco demonstrated higher compac-
tibility than other blends. Furthermore, at 10% (w/w) and
higher excipient proportions, these blends also demonstra-
ted better flow performance than other blends.
Conclusion
In conclusion, this is the first study to demonstrate that sur-
face-energy derived CAB data effectively predict the inter-
active mixing behaviour of small excipient particles. Further-
more, at certain proportions of small excipient particles the

CAB model also predicts the flow and compaction behavio-
ur of the API/excipient blends.

S. Funke et al./European Journal of Pharmaceutics and Bio-
pharmaceutics 104 (2016) 200–215
Optimization of the bake-on siliconization of
cartridges. Part I: Optimization of the spray-on
parameters
Stefanie Funke, Julia Matilainen, Heiko Nalenz, Karoline
Bechtold-Peters, Hanns-Christian Mahler, Wolfgang Friess

Biopharmaceutical products are increasingly commerciali-
zed as drug/device combinations to enable self-administra-
tion. Siliconization of the inner syringe/cartridge glass barrel
for adequate functionality is either performed at the sup-
plier or drug product manufacturing site. Yet, siliconization
processes are often insufficiently investigated. In this study,
an optimized bake-on siliconization process for cartridges
using a pilot-scale siliconization unit was developed. The
following process parameters were investigated: spray
quantity, nozzle position, spray pressure, time for pump
dosing and the silicone emulsion concentration.

A spray quantity of 4 mg emulsion showed best, immediate
atomization into a fine spray. 16 and 29 mg of emulsion,
hence 4–7-times the spray volume, first generated an emul-
sion jet before atomization was achieved. Poor atomization
of higher quantities correlated with an increased spray loss
and inhomogeneous silicone distribution, e.g., due to run-
lets forming build-ups at the cartridge lower edge and
depositing on the star wheel. A prolonged time for pump
dosing of 175 ms led to a more intensive, long-lasting spray
compared to 60 ms as anticipated from a higher air-to-
liquid ratio. A higher spray pressure of 2.5 bar did not
improve atomization but led to an increased spray loss. At a
20 mm nozzle-to-flange distance the spray cone exactly rea-
ched the cartridge flange, which was optimal for thicker sili-
cone layers at the flange to ease piston break-loose. Initially,
10 μg silicone was sufficient for adequate extrusion in filled
cartridges. However, both maximum break-loose and gli-
ding forces in filled cartridges gradually increased from 5–8
N to 21–22 N upon 80 weeks storage at room temperature.
The increase for a 30 μg silicone level from 3–6 N to 10–12
N was moderate. Overall, the study provides a comprehen-
sive insight into critical process parameters during the initial
spray-on process and the impact of these parameters on the
characteristics of the silicone layer, also in context of long-
term product storage. The presented experimental toolbox
may be utilized for development or evaluation of siliconiza-
tion processes.

What’s hot in European Journal of
Pharmaceutics and Biopharmaceutics?
Christoph Marschall, Ludwig-Maximilians-Universität, D-München
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Development, preclinical safety, formulation, and
stability of clinical grade bevacizumab-800CW, a
new near infrared fluorescent imaging agent for
first in human use
Eva J. ter Weele, Anton G.T. Terwisscha van Scheltinga, Mat-
thijs D. Linssen, Wouter B. Nagengast, Ingo Lindner, Annelies
Jorritsma-Smit, Elisabeth G.E. de Vries, Jos G.W. Kosterink,
Marjolijn N. Lub-de Hooge

There is a dire need for better visualization of cancer and ana-
lysis of specific targets in vivo. Molecular imaging with fluores-
cence is gaining more and more attention, as it allows detecti-
on of these targets and has advantages over radioactivity, such
as no radiation dose, and lower costs. A key challenge in opti-
cal imaging however, is translation of the newly developed tra-
cers from pre-clinical phase to clinical application. We describe
the development and safety testing of clinical grade bevacizu-
mab-800CW, an antibody-based targeted agent for non-inva-
sive imaging of vascular endothelial growth factor A (VEGF-A).
Development included implementing the manufacturing pro-
cess and analytical methods according to current Good Manu-
facturing Practice (cGMP), formulation studies, extended cha-
racterization and stability testing. For safety pharmacology an
extended single dose toxicity study in mice was performed.
Bevacizumab-800CW was formulated in isotonic phosphate
buffered sodium chloride solution at pH 7. The production was
robust and showed a reproducible labeling efficiency, and no
impurities. The binding affinity to VEGF-A remained intact. The
optimized product meets all release specifications, is stable up
to at least 3 months and its characteristics did not significantly
differ from the unlabeled bevacizumab. Toxicity testing in mice
showed no remarkable findings.
In conclusion, sterile bevacizumab-800CW (6 mg = 6 ml) can
be produced in stock according to current Good Manufactu-
ring Practice. It is ready for first-in-human use.

D. Preisig et al./European Journal of Pharmaceutics and Bio-
pharmaceutics 105 (2016) 156–165
Mucoadhesive microparticles for local treatment of
gastrointestinal diseases
Daniel Preisig, Roger Roth, Sandy Tognola, Felipe J.O. Varum,
Roberto Bravo, Yalcin Cetinkaya, Jörg Huwyler, Maxim Puch-
kov

Mucoadhesive microparticles formulated in a capsule and deli-
vered to the gastrointestinal tract might be useful for local
drug delivery. However, swelling and agglomeration of hydro-
philic polymers in the gastrointestinal milieu can have a nega-
tive influence on particle retention of mucoadhesive micropar-
ticles. In this work, we investigated the impact of dry-coating
with nano-sized hydrophilic fumed silica on dispersibility and
particle retention of mucoadhesive microparticles. As a model
for local treatment of gastrointestinal diseases, antibiotic the-
rapy of Clostridium difficile infections with metronidazole was
selected. For particle preparation, we used a two-step fluidi-
zed-bed method based on drug loading of porous microcar-

riers and subsequent outer coating with the mucoadhesive
polymer chitosan. The prepared microparticles were analy-
sed for drug content, and further characterized by thermal
analysis, X-ray diffraction, and scanning electron microsco-
py. The optimal molecular weight and content of chitosan
were selected by measuring particle retention on porcine
colonic mucosa under dynamic flow conditions. Mucoad-
hesive microparticles coated with 5% (weight of chitosan
coating/total weight of particles) of low molecular weight
chitosan showed good in vitro particle retention, and were
used for the investigation of dispersibility enhancement. By
increasing the amount of silica, the dissolution rate measu-
red in the USP IV apparatus was increased, which was an
indirect indication for improved dispersibility due to increa-
sed surface area. Importantly, mucoadhesion was not
impaired up to a silica concentration of 5% (w/w). In sum-
mary, mucoadhesive microparticles with sustained-release
characteristics over several hours were manufactured at
pilot scale, and dry-coating with silica nanoparticles has
shown to improve the dispersibility, which is essential for
better particle distribution along the intestinal mucosa in
humans. Therefore, this advanced drug delivery concept
bears great potential, in particular for local treatment of
gastrointestinal diseases.
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S. Mangal et al./European Journal of Pharmaceutics and
Biopharmaceutics 104 (2016) 110–116
Applying surface energy derived cohesive–adhe-
sive balance model in predicting the mixing, flow
and compaction behaviour of interactive mixtu-
res
Sharad Mangal, Felix Meiser, Geoffrey Tan, Thomas Gen-
genbach, David A.V. Morton, Ian Larson

Objective
In this study, we investigated the applicability of cohesive–
adhesive balance (CAB) model to predict the interactive
mixing behaviour of small excipient particles. Further, we
also investigated the application of this CAB model to pre-
dict the flow and compactibility of resultant blends.
Methods
Excipients created by co-spraying polyvinylpyrrolidone (PVP,
a model pharmaceutical binder) with various l-leucine con-
centrations were used for this study. Paracetamol was used
as model active pharmaceutical ingredient (API). The surface
energy was used to derive the work of cohesion (Wco) and
work of adhesion (Wad) to predict the interactive mixing
behaviour of the excipients with paracetamol. The blends
were visualised under a scanning electron microscopy
microscope to assess the interactive mixing behaviour. In
addition, the flow performance and tabletting behaviour of
various blends were characterised.
Results
The surface-energy derived work of adhesion (Wad) bet-
ween excipient and paracetamol particles increased, while
the corresponding work of cohesion (Wco) between exci-
pient particles decreased, with increasing l-leucine concen-
trations. In blends for which the work of cohesion was hig-
her than the work of adhesion (Wco > Wad), small excipient
particles were apparent as agglomerates. For excipients
with 5% and higher l-leucine concentrations, the work of
adhesion between excipient and paracetamol particles was
higher than or equivalent to the work of cohesion between
excipient particles (Wad > Wco) and agglomerates were less
apparent. This is an indicator of formation of homogeneous
interactive mixtures. At 5% (w/w) excipient proportions,
blends for which Wad > Wco demonstrated higher compac-
tibility than other blends. Furthermore, at 10% (w/w) and
higher excipient proportions, these blends also demonstra-
ted better flow performance than other blends.
Conclusion
In conclusion, this is the first study to demonstrate that sur-
face-energy derived CAB data effectively predict the inter-
active mixing behaviour of small excipient particles. Further-
more, at certain proportions of small excipient particles the

CAB model also predicts the flow and compaction behavio-
ur of the API/excipient blends.

S. Funke et al./European Journal of Pharmaceutics and Bio-
pharmaceutics 104 (2016) 200–215
Optimization of the bake-on siliconization of
cartridges. Part I: Optimization of the spray-on
parameters
Stefanie Funke, Julia Matilainen, Heiko Nalenz, Karoline
Bechtold-Peters, Hanns-Christian Mahler, Wolfgang Friess

Biopharmaceutical products are increasingly commerciali-
zed as drug/device combinations to enable self-administra-
tion. Siliconization of the inner syringe/cartridge glass barrel
for adequate functionality is either performed at the sup-
plier or drug product manufacturing site. Yet, siliconization
processes are often insufficiently investigated. In this study,
an optimized bake-on siliconization process for cartridges
using a pilot-scale siliconization unit was developed. The
following process parameters were investigated: spray
quantity, nozzle position, spray pressure, time for pump
dosing and the silicone emulsion concentration.

A spray quantity of 4 mg emulsion showed best, immediate
atomization into a fine spray. 16 and 29 mg of emulsion,
hence 4–7-times the spray volume, first generated an emul-
sion jet before atomization was achieved. Poor atomization
of higher quantities correlated with an increased spray loss
and inhomogeneous silicone distribution, e.g., due to run-
lets forming build-ups at the cartridge lower edge and
depositing on the star wheel. A prolonged time for pump
dosing of 175 ms led to a more intensive, long-lasting spray
compared to 60 ms as anticipated from a higher air-to-
liquid ratio. A higher spray pressure of 2.5 bar did not
improve atomization but led to an increased spray loss. At a
20 mm nozzle-to-flange distance the spray cone exactly rea-
ched the cartridge flange, which was optimal for thicker sili-
cone layers at the flange to ease piston break-loose. Initially,
10 μg silicone was sufficient for adequate extrusion in filled
cartridges. However, both maximum break-loose and gli-
ding forces in filled cartridges gradually increased from 5–8
N to 21–22 N upon 80 weeks storage at room temperature.
The increase for a 30 μg silicone level from 3–6 N to 10–12
N was moderate. Overall, the study provides a comprehen-
sive insight into critical process parameters during the initial
spray-on process and the impact of these parameters on the
characteristics of the silicone layer, also in context of long-
term product storage. The presented experimental toolbox
may be utilized for development or evaluation of siliconiza-
tion processes.

What’s hot in European Journal of
Pharmaceutics and Biopharmaceutics?
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There is a dire need for better visualization of cancer and ana-
lysis of specific targets in vivo. Molecular imaging with fluores-
cence is gaining more and more attention, as it allows detecti-
on of these targets and has advantages over radioactivity, such
as no radiation dose, and lower costs. A key challenge in opti-
cal imaging however, is translation of the newly developed tra-
cers from pre-clinical phase to clinical application. We describe
the development and safety testing of clinical grade bevacizu-
mab-800CW, an antibody-based targeted agent for non-inva-
sive imaging of vascular endothelial growth factor A (VEGF-A).
Development included implementing the manufacturing pro-
cess and analytical methods according to current Good Manu-
facturing Practice (cGMP), formulation studies, extended cha-
racterization and stability testing. For safety pharmacology an
extended single dose toxicity study in mice was performed.
Bevacizumab-800CW was formulated in isotonic phosphate
buffered sodium chloride solution at pH 7. The production was
robust and showed a reproducible labeling efficiency, and no
impurities. The binding affinity to VEGF-A remained intact. The
optimized product meets all release specifications, is stable up
to at least 3 months and its characteristics did not significantly
differ from the unlabeled bevacizumab. Toxicity testing in mice
showed no remarkable findings.
In conclusion, sterile bevacizumab-800CW (6 mg = 6 ml) can
be produced in stock according to current Good Manufactu-
ring Practice. It is ready for first-in-human use.
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Mucoadhesive microparticles formulated in a capsule and deli-
vered to the gastrointestinal tract might be useful for local
drug delivery. However, swelling and agglomeration of hydro-
philic polymers in the gastrointestinal milieu can have a nega-
tive influence on particle retention of mucoadhesive micropar-
ticles. In this work, we investigated the impact of dry-coating
with nano-sized hydrophilic fumed silica on dispersibility and
particle retention of mucoadhesive microparticles. As a model
for local treatment of gastrointestinal diseases, antibiotic the-
rapy of Clostridium difficile infections with metronidazole was
selected. For particle preparation, we used a two-step fluidi-
zed-bed method based on drug loading of porous microcar-

riers and subsequent outer coating with the mucoadhesive
polymer chitosan. The prepared microparticles were analy-
sed for drug content, and further characterized by thermal
analysis, X-ray diffraction, and scanning electron microsco-
py. The optimal molecular weight and content of chitosan
were selected by measuring particle retention on porcine
colonic mucosa under dynamic flow conditions. Mucoad-
hesive microparticles coated with 5% (weight of chitosan
coating/total weight of particles) of low molecular weight
chitosan showed good in vitro particle retention, and were
used for the investigation of dispersibility enhancement. By
increasing the amount of silica, the dissolution rate measu-
red in the USP IV apparatus was increased, which was an
indirect indication for improved dispersibility due to increa-
sed surface area. Importantly, mucoadhesion was not
impaired up to a silica concentration of 5% (w/w). In sum-
mary, mucoadhesive microparticles with sustained-release
characteristics over several hours were manufactured at
pilot scale, and dry-coating with silica nanoparticles has
shown to improve the dispersibility, which is essential for
better particle distribution along the intestinal mucosa in
humans. Therefore, this advanced drug delivery concept
bears great potential, in particular for local treatment of
gastrointestinal diseases.
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Hersteller/Typ                                                                                                                           Listenpreis             mtl. Rate

  Audi A6 Limousine 2.0 TDI ultra 110kW/150PS inkl. S line Selection, Business-Paket, 
  Navi, 19"LM-Felgen, PDC, Sitzheizung, LED-Scheinwerfer/Heckleuchten etc.                     39.286,00 €             399,00 €

  BMW 518d Touring 110kW/150PS inkl. Navigationssystem, HiFi-Lautsprechersystem, 
  PDC, Dachreling, Klimaautomatik, Lordosenstütze vorne, Sitzheizung vorne etc.                39.118,00 €             299,00 €

  Jaguar XF 20d Automatic 132kW/180PS inkl. Navi, Metallic, Klimaautomatik, 
  18"LM-Felgen, PDC mit Kamera, Tempomat, Panorama-Schiebedach, Assistenzpaket etc. 51.482,00 €             439,00 €

  Lexus CT-200h Hybrid 73kW/100PS inkl. Automatik, Metallic, Navi, Klimaautomatik, 
  Premium-Audiosystem, PDC, LM-Räder, Alu-Sportpedalerie, Regensensor etc.                    24.681,00 €             319,00 €

  SEAT Ateca Style 1.4 EcoTSI 110kW/150PS inkl. AHK, Navi, Design-Exterior-Paket,
  Klimaautomatik, PDC, Sitzheizung vorne, 17"LM-Felgen, Privacy-Verglasung etc.              23.210,00 €             219,00 €

  Skoda Superb III Combi 1.4 TSI Ambition 92kW/125PS inkl. Navi, DAB+, Verkehrs- und
  Müdigkeitserkennung, Klimaautomatik, LM-Felgen, PDC, Tempomat etc.                          25.277,00 €             249,00 €

  Toyota Aygo 5-Türer x-play 51kW/70PS inkl. Klimaanlage, Audiosystem, Bluetooth-
  Freisprecheinrichtung, LED-Tagfahrlicht, Lederlenkrad, Technik-Service etc.                         10.374,00 €             119,00 €

  Volvo XC60 D3 Summum 110kW/150PS inkl. Klimaautomatik, Lederpolster, Sitzheizung
  vorne, Fahrersitz mit Memory, Frontscheibenheizung, PDC, 18" LM-Felgen etc.                 34.941,00 €             259,00 €

  Vfw = Vorführwagen zu Sonderkonditionen, DW = Dienst-/Werkswagen (genannter Listenpreis=Kaufpreis)

Kfz-Leasing: Vorteile für APV-Mitglieder

JETZT NEU: Leasing auch für andere Investitionsgüter

APV NEWS – Leasing-Highlights zu Sonderkonditionen

Leasing und Finanzierung von Investitionsgütern zu günstigen Konditionen für APV-Mitglieder:
✔   schont das Eigenkapital
✔   schafft Liquidität
✔   ist bilanzneutral
✔   erhöht die Eigenkapitalquote
✔   verbessert das Rating
✔   ermöglicht den Einsatz neuester Technologie
✔   auch sale and lease back möglich

Sehr interessant auch für Hersteller von Maschinen für die Pharmaindustrie:
✔   niedrige Leasingraten statt hoher Kaufpreis
✔   Erweiterung der Dienstleistungspalette vom Verkäufer zum Full-Service-Anbieter
✔   erhöhte Kompetenz als „all in one“-Anbieter
✔   kein Bonitäts-/Ausfallrisiko für Hersteller/Händler
✔   Finanzierung von Neu- und Gebrauchtmaschinen
✔   Abdeckung der kompletten Produktpalette

Die APV hat für ihre Mitglieder einen Rahmenvertrag mit einem bekannten Leasing-Unternehmen geschlossen. Als Koopera-
tionspartner der APV bietet das Unternehmen Leasing von Neu- und Gebrauchtfahrzeugen zu Sonderkonditionen. Alle Marken
und Modelle sind lieferbar. Die nachfolgende Tabelle gibt nur wenige aktuelle Beispiele möglicher Modelle und Marken wieder.
NEU: Vorführwagen (VFW) aus dem Leasing-Pool und Dienst-/Werkswagen (DW) zu attraktiven Konditionen erhältlich.

Alle Preise in Euro zuzüglich gesetzlicher Mehrwertsteuer. Beschaffung durch die Leasing-Gesellschaft. 36 Monate Laufzeit,
15.000 km pro Jahr, Angebote freibleibend. Der Nachlass auf den Listenpreis ist in die ermäßigte Rate einkalkuliert.
Sonderkonditionen für Fahrzeuge der Marke Toyota auch für Privatkunden!

Anfragen bitte an apv@apv-mainz.de, das Leasing-Unternehmen wird sich dann mit Ihnen in Verbindung setzen.
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