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Lokale APV-Gruppe Berlin 
Weitere Informationen und Angaben zu den nächten Terminen erhalten Sie bei Dr. Andreas Sachse 
(andreas.sachse@cpl-sachse.de).

Lokale APV-Gruppe Westfalen 
Weitere Informationen und Angaben zu den nächten Terminen erhalten Sie bei Dr. Johanna Anlahr 
(johanna.anlahr@bayer.com).

Lokale APV-Gruppe Basel 
Weitere Informationen und Angaben zu den nächten Terminen erhalten Sie bei  Dr. Lars Restetzki (lars.
restetzki@roche.com).

Lokale APV-Gruppe Rhein-Neckar
Weitere Informationen und Angaben zu den nächten Terminen erhalten Sie bei Dr. Viktoria Riedel 
(viktoria.riedel@schwabe.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 Rhein-Main 
Weitere Informationen und Angaben zu dem Veranstaltungsort sowie den nächsten Terminen erhalten 
Sie bei Cathrin Pauly (pauly@aspiras.de).

Lokale APV-Gruppe Nordrhein 
Weitere Informationen und Angaben zu den nächten Terminen erhalten Sie bei Klaus Wening  
(klaus.wening@grunenthal.com). 

Lokale APV-Gruppe Mecklenburg-Vorpommern 
Weitere Informationen und Angaben zu den nächten Terminen erhalten Sie bei Katharina Tietz  
(katharina.tietz@uni-greifswald.de). 
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Development and optimisation of simulated salivary 
fluid for biorelevant oral cavity dissolution
Joseph Ali, Jong Bong Lee, Sally Gittings Alessandro Iachelini, 
Joanne Bennett Anne Cram, Martin Garnett, Clive J.Roberts, 
Pavel Gershkovich
Drug release within the oral cavity can be of paramount 
importance for formulations that are designed for specific 
purposes such as taste-masking, faster onset of therapeutic 
action, localization of treatment or avoidance of first-pass 
metabolism. Preclinical methods for assessment of dissolution 
in the oral cavity are necessary for design and development 
of these formulation but currently there is no consensus on 
what variables should be defined to achieve biorelevance in 
these tests. In this study, biorelevant simulated salivary fluids 
(SSFs) that can be uniformly applied for oral cavity dissolution 
testing were developed. Unstimulated saliva (US) SSF and 
stimulated saliva (SS) SSF were separately developed since 
the two states significantly differ. Physicochemical properties 
including pH, buffer capacity, surface tension and viscosity 
were assessed during development and optimised to mimic 
human saliva (HS). In order to account for the salivary 
proteins in HS, use of bovine submaxillary mucin (BSM) and 
porcine gastric mucin (PGM) in SSFs was evaluated. Following 
optimisation of the SSFs, biorelevance of the developed SSFs 
to HS was assessed by their comparative physicochemical 
properties as well as dissolution profiles of three diverse 
model compounds (sildenafil citrate, efavirenz, and caffeine) 
which showed comparable profiles between the SSFs and 
HS. This work addresses the lack of uniformed biorelevant 
dissolution media for oral cavity dissolution studies and 
provides a basis for standardised dissolution tests that 
provide consistency and harmonisation in future oral cavity 
dissolution studies. We envisage that this will have a positive 
impact on the development of new medicines that require 
functionality in the oral cavity.

Screening of novel excipients for freeze-dried protein 
formulations
Tobias Palle Holm, Helena Meng-Lund, Jukka Rantanen, 
Lene Jorgensen, Holger Grohganz
The typical excipients used as bulking agents and 
lyoprotectants for freeze-drying are usually limited to only 
a few selected substances, such as sucrose and mannitol. 
Considering the sheer diversity amongst proteins, it is 
doubtful that this limited choice should, in every case, 
provide the best possible option in order to achieve the 
most stable product. In this work, a screening of 12 proteins 
with 64 excipients was conducted in order to increase the 
knowledge space of potential excipients. Three critical 
quality attributes (CQAs) of the freeze-dried products, 
namely the solid state, the cake appearance and the protein 
integrity based on changes in tryptophan fluorescence were 
investigated by high throughput X-ray powder diffraction, 
image analysis and intrinsic fluorescence spectroscopy, 
respectively. It was found, that in some cases the excipient 

had a dominating influence on the CQAs, whilst in other 
cases the CQAs were primarily protein dependent, or that 
the CQAs were dependent on the combination of both. In 
the course of this investigation, a general view of potentially 
relevant excipients, and their interplay with various proteins, 
was obtained, thereby furthermore paving the way for the 
use of novel freeze-drying excipients.

The combined disulfide cross-linking and tyrosine-
modification of very low molecular weight linear PEI 
synergistically enhances transfection efficacies and 
improves biocompatibility
Michael Karimov, Dietmar Appelhans, Alexander Ewe, Achim 
Aigner
Efficient and non-toxic DNA delivery is still a major limiting 
factor for non-viral gene therapy. Among the large diversity of 
non-viral vectors, the cationic polymer polyethylenimine (PEI) 
plays a prominent role in nucleic acid delivery. Since higher 
molecular weight of PEI is beneficial for transfection efficacy, 
but also leads to higher cytotoxicity, the biodegradable cross-
linking of low-molecular PEIs, e.g. through disulfide-groups, 
has been introduced. Another promising strategy is the 
chemical modification of PEI, for example with amino acids 
like tyrosine. In the case of small RNA molecules, this PEI 
grafting has been found to enhance transfection efficacies 
and improve biocompatibility.
In this paper, we report on the combination of these two 
strategies for improving DNA delivery: the (i) cross-linking of 
very small 2 kDa PEI (“P2”) molecules through biodegradable 
disulfide-groups (“SS”), in combination with (ii) tyrosine-
modification (“Y”). We demonstrate a surprisingly 
substantial, synergistic enhancement of transfection 
efficacies of these SSP2Y/DNA complexes over their non- 
or mono-modified polymer counterparts, accompanied by 
high biocompatibility as well as favorable physicochemical 
and biological properties. Beyond various cell lines, high 
biological activity of the SSP2Y-based complexes is also seen 
in an ex vivo tissue slice model, more closely mimicking in 
vivo conditions. The particularly high transfection efficacy 
SSP2Y/DNA complexes in 2D and 3D models, based on their 
optimized complex stability and DNA release, as well as their 
high biocompatibility thus provides the basis for their further 
exploration for therapeutic application.

Powder suspensions in non-aqueous vehicles for 
delivery of therapeutic proteins
Christoph Marschall, Madlen Witt, Bernhard Hauptmeier, 
Wolfgang Friess
Formulating biopharmaceuticals is a challenging task due to 
their complex and sensitive nature. Protein drugs are typically 
marketed either as an aqueous solution or as a lyophilizate. 
Usually aqueous solutions are preferred as neither drying nor 
reconstitution are required. But it may be unfeasible if the 
protein features low stability. An interesting alternative to 
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avoid at least reconstitution are protein powder suspensions 
in non-aqueous vehicles. Such formulations combine the 
ready-to-use approach with the high protein stability in 
the solid state. Additionally, protein powder suspensions 
offer a potentially lower viscosity compared to aqueous 
solutions at high protein concentrations. Besides injection, 
other application routes might also benefit from the protein 
powder approach such as topical or inhalational delivery.
Protein powders, which can be dispersed in the non-aqueous 
suspension vehicle, are usually prepared by spray-drying 
or freeze-drying with an additional milling step, but other 
techniques have also been described in literature. An ideal 
powder preparation technique results in minimum protein 
damage and yields particle sizes in the lower micrometre 
range and homogeneous particle size distribution enabling 
subcutaneous or intramuscular injection through hypodermic 
needles.
As suspension vehicles traditional non-aqueous injectable 
liquids, such as plant oils, may be selected. But they show 
an inherent high viscosity, which can lead to unacceptable 
glide forces during injection. Furthermore, the vehicle 
should provide high product stability with respect to protein 
integrity and suspension resuspendability.
This review will describe how proteins can be formulated 
as protein powder suspensions in non-aqueous vehicles for 
subcutaneous injection including potential vehicles, protein 
powder preparation techniques, protein and suspension 
physical stability, as well as the use in the field of high 
concentration protein formulations.
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Hersteller/Typ Listenpreis mtl. Rate

Audi A3 Sportback 30 TFSI 81kW/110PS inkl. Infotainmentpaket, 2-Zonen-
Komfortklimaautomatik, Einparkhilfe hinten, Sitzheizung vorn, Mittelarmlehne vorn, 16" LMR etc. 24.681,00 € 229,00 €

Audi A4 Avant S line 35 TFSI 110kW/150PS 6-Gang inkl. Klimaautomatik, Audi Smartphone 
Interface, Sitzheizung vorn, Komfortmittelarmlehne vorn, Einparkhilfe v+h, 18" LMR etc. 34.517,00 € 249,00 €

Audi A5 Sportback S line 35 TFSI 110kW/150PS 6-Gang inkl. Infotainmentpaket Smartphone, 
Klimaautomatik, Einparkhilfe plus mit Kamera, Halteassistent, Sitzheizung vorn, 18" LMR etc. 36.706,00 € 269,00 €

BMW X1 xDrive25e Advantage 162kW/220PS Automatik inkl. Klimaautomatik, Business Paket mit 
Navigation, Sitzheizung vorn, Lordosenstütze vorn, PDC hinten, Tempomat, 17" LMR etc. 40.210,00 € 279,00 €

BMW 330e xDrive Touring M Sport 215kW/292PS Sport-Automatic inkl. Live Cockpit Professional, 
Klimaautomatik, Park Distance Control, LED-Scheinwerfer, Sportsitze vorn, 18" LMR etc. 52.647,00 € 439,00 €

BMW X3 xDrive30e Luxury Line 215kW/292PS Sport-Automatic inkl. Business Paket Professional, 
Live Cockpit Professional, Klimaautomatik, Sitzheizung vorn, PDC, HiFi-LS., 19" LMR etc. 56.277,00 € 469,00 €

Mercedes CLA 250e Shooting Brake "Progressive" 160kW/218PS Autom. inkl. MBUX High-End-
Paket, Business Paket mit Navigation, Sitzheizung vorn, Klimaautom., LED Scheinw., 17" LMR etc. 41.940,00 € 299,00 €

Mercedes EQA 250 140kW/190PS Automatik inkl. Business-Paket, Navi, Sitzheizung vorn, Advan-
ced-Paket, Park-Paket/Rückfahrkamera, Spiegel-Paket, Totwinkel-Assist., Klimaautomatik etc. 43.095,00 € 389,00 €

Mercedes C 200 T-Modell "AVANTGARDE" 150kW/204PS inkl. Start-Paket mit Business-Paket, 
Park-Paket, Spiegel-Paket, Assistenz-Paket, Advanced Infotainment-Pak., Advanced Komfort-Pak. 44.535,00 € 549,00 €

MINI One Cabrio 75kW/102PS 6-Gang inkl. Connected Navigation, Klimaautomatik, Ablagenpaket, 
PDC hinten, Sportsitze vorn, Lichtpaket, LED-Scheinwerfer, 15" LMR Heli Spoke etc. 24.916,00 € 269,00 €

Porsche Taycan 280kW/380PS inkl. Performance Plus, Spurwechselassistent, ParkAssistent inkl. 
Rückfahrkamera, Komfortsitze vorne, Sitzheizung vorne, Wärmepumpe, 19" LMR Taycan Aero etc. 77.830,00 € 999,00 €

Porsche Taycan 4 Cross Turismo 280kW/380PS inkl. Wärmepumpe, Komfortsitze/Sitzheizung 
vorne, Vorrüst. Fahrradheckträger, Spurwechselassist., ParkAssistent inkl. Kamera, 19" LMR etc. 81.930,00 € 1.079,00 €

Renault ZOE EXPERIENCE R110 Z.E. 50 "LW" inkl. 7" Navi-Paket, Multimediasystem EASY LINK, 
Klimaanlage, PDC hinten, Tempopilot, Ganzjahresreifen Michelin Crossclimate, 16" LMR etc. 29.403,00 € 99,00 €

Volvo XC40 T3 Geartronic Momentum Core 120kW/163PS Automatik inkl. Business-Paket Sensus 
Navigationssystem, Einparkhilfe vorn + hinten/Kamera, Winter-Paket, 17" LMR etc. 32.353,00 € 219,00 €

Volvo XC60 T6 AWD Recharge Geartronic Inscription Expression 186kW/252PS inkl. Metallic, 
Connect Edition Paket, PDC vorn + hinten, Totwinkelwarner, Winter-Paket, 19" LMR  etc. 59.815,00 € 389,00 €

Leasing und Finanzierung von Investitionsgütern zu günstigen Konditionen: 
 R schont das Eigenkapital
 R schafft Liquidität
 R ist bilanzneutral
 R erhöht die Eigenkapitalquote

 R verbessert das Rating
 R ermöglicht den Einsatz neuester Technologie 
 R auch „sale and lease back“ möglich

Sehr interessant auch für Nutzer von Maschinen für die Pharmaindustrie: 
 R niedrige Leasingraten statt hoher Kaufpreise
 R Erweiterung der Dienstleistungspalette vom Verkäufer zum 

Full-Service-Anbieter
 R erhöhte Kompetenz als „all in one“-Anbieter

 R kein Bonitäts-/Ausfallrisiko für Hersteller/Händler
 R Finanzierung von Neu- und Gebrauchtmaschinen
 R Abdeckung der kompletten Produktpalette

Unser Kooperationspartner bietet Leasing von Neu- und Gebrauchtfahrzeugen zu Sonderkonditionen an. 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, ohne Anzahlung, 
Laufleistung 10.000 km pro Jahr, gewerbliches Leasing, Angebote freibleibend. Der Nachlass auf den Listenpreis ist in die ermäßigte Rate 
einkalkuliert. Der jeweilige BAFA-Anteil ist bei den Plug-In-Hybrid Fahrzeugen und den reinen Elektrofahrzeugen (ZOE) bereits wie eine 
Anzahlung berücksichtigt. (* = Service inklusive). 

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

    Leasing auch für andere Investitionsgüter

Kfz-Leasing
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