16

PP

A gaIVT « T4 T — (R—Cn R %)

J 61' g HUWYler (Professor, Pharmaceutical Technology, Department of Pharmaceutical Sciences, University of Basel)
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Prof. Dr. Jorg Huwyler is full professor and head of
the Division of Pharmaceutical Technology, Department
of Pharmaceutical Sciences, University of Basel. His
research interests are in the field of drug delivery and
drug targeting using particulate drug carriers. Important
professional milestones after his PhD in biochemistry
and a habilitation in pharmacy were appointments at
the University Hospital of Basel and the Brain Research
Institute, UCLA School of Medicine, Los Angeles. From
1999 to 2006 he joined the pharmaceutical industry,
where he worked as DMPK project leader for F.
Hoffmann-La Roche Ltd. in Switzerland. He joined the
University of Basel in the year 2010.



The 7th Toyama-Basel Joint Symposium

Industry-University Collaboration

Session 1

PHERSREA L LTOT ¥
FU— 4 ¥ i—F v FRT

£ OBH, FRUNEREREICE - T, EHE
mDFH ARG DIIESHTIE RV, 22T
<A 78 A=A ZOHB A T VIRIEH %
N5, TN SHHPERTTHo T, HEIR
L7-REEMA R % T, JEMiT 5 2 & T
SEH) DAV A F ¥ 7 S 7z EN R P o $e
HETLEIENTE L, ZONTNOEAOT
BUZ, 072 HE)RHEEM 2 FH L TITH . #
P15 55 MR & OFEfil CHERNIEA CTHIET 5,
CORHET, FEHIG 2 BT HREITHA 0K
IR DOBEDPFEE 2D ZORIENIL L BE
AL IE . Ty TIA4 T ADmE L,
EBRBGEDOIN LSO R 57259 SO
HMmc>wTEREb L, POC (FH
PSRBT D EBYIRET 208D
L<ide MEEIZXDEENT2) oo h
T2HRICOWTHET 5,

3§34 URLhttps.//dolorg/10.1002/adfm202303333

Templated inverted particles as a
novel pharmaceutical excipient

We ask you to write your abstract within this page

including charts if you will use them.

Many patients, and in particular small children
or elderly, have difficulties to swallow pharmaceutical
tablets. Here, a novel excipient is presented, which
consists of micrometer-sized capsules. These tiny hollow
particles can be loaded with drug substances of choice
and subsequently compacted to form orally dispersible
and taste-masked tablets. Drug loading is achieved
using an efficient self-loading mechanism. After oral
administration, tablets disintegrate within seconds when
in contact with saliva. It is thus possible to produce oral
dosage forms, which can be produced at low costs and
greatly facilitate drug administration. High acceptance
of this dosage form by patients will lead to improved
compliance and therefore contribute to a better therapeutic
outcome. We will discuss technical aspects of the new
technology and report about findings from a clinical

proof-of concept trial.

Publication: https://doi.org/10.1002/adfm.202303333
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KlaUS Pollinger (Head of Manufacturing Science and Technology, Aenova Group, Germany)
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HHIMOEE 221, BIEHMOMA 5 %2 [, RIEL Klaus Pollinger is a pharmacist by training and
FET 10 SELL L OREBRZ RO, IIZEEIE B SE J OV o+ holds a PhD in pharmaceutical technology. He has over
NRU = a v T4 RIREN Y % B8 B R RS 10 years experience in the pharmaceutical industry.
720 Cld e < RS B TS Bl 2 5B (CDMO) (2B Klaus held various leadership positions in Pharmaceutical
T AR CEM#EE AT 5o Development and Manufacturing Operations. He

has broad expertise in Contract Development and
Manufactuing (CDMO) as well as innovative medicines.
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Enabling innovation - challenges and
strategies in solid dosage forms drug
development services

Patients benefit from innovative drugs as they
are highly specific to pharmacological targets and thus
have higher therapeutic efficacy and less side effects.
Regarding dosage forms oral solids are favored, as they
offer high advantages in patient therapy adherence,
stability and world-wide distribution.

Novel Active Pharmaceutical Ingredients (APIs),
however, have two main challenges: unfavorable
toxicology, i.e. high-potent APIs (HPAPIs), and poor
solubility in aqueous environments. Both compromise
formulation as oral solid dosage forms. Additionally,
drug product development must be executed with a
strong focus on time, cost and risk mitigation.

Consequently, CDMO service providers are often
the right choice for drug product development services,
as they offer flexible and efficient solutions to overcome
the above-named challenges.

Poor aqueous solubility leads to limited therapeutic
efficacy and is true for over 80% of drug substances in
today’s R&D pipeline. To offer time and cost-effective
development, service providers must offer flexible
technology solutions and a proven scientific approach.
Preferred technologies to enhance oral bioavailability
are lipid formulations, particle design and amorphous
solid dispersions applying e.g. co-precipitation, hot-melt
extrusion and spray drying. Therapeutic systems enabling
targeted drug release can improve bioavailability and
therapeutic efficacy.

Driven by an increase in complex therapeutics
and growing sophistication in toxicological assessments
HPAPIs are on the rise. Pharmaceutical developers and
manufacturers must adapt to this trend by offering utmost
product and employee safety and simultaneously ensure
flexibility and cost effectiveness. Consequently, strict
adherence to a holistic HPAPI handling concept based
on the pillars production equipment, processes, people is

essential.
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Kazuhiro Inoue (Director, Institute of Pharmaceutical Development/ Director, Pharmaceutical Research
Laboratories TOA PHARMACEUTICALS CO., LTD.)
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In 1988, I finished master’s degree in Graduate
School of Pharmaceutical Sciences, Kyoto University,
then joined Sankyo Co., Ltd. (currently known as Daiichi
Sankyo Co., Ltd.). Since then, I engaged in the research
and development of drug delivery systems utilizing
transdermal and transmucosal administration routes
until 2020. In the middle of this period (in 2002), I studied
the iontophoresis technology in Leiden University
as a visiting scientist for one year. In 2012, I got my
PhD from Josai University for the research about the
transdermal drug absorption enhancing technologies.
From 2020, I am working in Toa Pharmaceuticals Co.,
Ltd. to the present.
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Academia/Industry Collaboration
in Toa Pharmaceuticals Co., Ltd.

The internship program of Toa Pharmaceuticals
Co., Ltd. (referred to as TOA) is introduced as one of the
academia/industry collaborative activities.

TOA is a pharmaceutical company conducting
research and development of drug products which utilizes
special administration routes such as eye, inhalation,
nasal and so on. In addition, TOA is manufacturing a
variety of oral drug products as a contract manufacture.
To assure the continuous growth by this business
schemes, TOA needs human resources with high research
capability in niche fields of pharmaceutical science and
with high capability to create innovation to improve work
efficiency. TOA is conducting the internship program
with the expectation that it will be a good way to find
and educate talents to match TOA’s needs.

Internship is the activity to provide the work
experience to students. In a report from ‘the academia-
industry council about the future of the employment
and university education’ in 2020, the internship is
defined as the opportunity for students to confirm if they
have sufficient capabilities to perform the job or as the
opportunity for students to improve their skills through
practice. According to this opinion, six divisions of TOA
(Regulatory Compliance and Assurance, Production,
Pharmaceutical Research, Analytical Research and
Metabolic Pharmacological Research) are preparing
their own program consisting of classroom lecture,
tour of facilities, roundtable, and practices twice a year
(summer and winter) for a group of about ten students!
(about 100 students per year). In the practice of research
and development divisions, students can experience
the preparation of drug formulations, non-clinical
ADME studies and analytical tests with actual materials
and equipment. Feedback from the students by a
questionnaire after the program suggests that students put
high rating on TOA’s internship program firstly because
students can understand TOA’s business and atmosphere
of working environment in advance, and secondly
because students can evaluate the suitability between
their capabilities and TOA’s business in advance. This
suggests that TOA’s internship program is working as
expected.
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Tatsuya Murakami (Professor, Dept. Pharm. Eng., Toyama Pref. Univ., Visiting Prof, iCeMS, Kyoto Univ.)
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Prof. Tatsuya Murakami obtained his PhD in 1998
from Kyoto University, Japan. He was a researcher at
Kyowa Hakko Kogyo Co., Ltd. during 1998-2003, and
then a JST postdoctoral fellow at the Cancer Institute,
Tokyo until 2005. He was appointed as an assistant
professor of the Institute for Comprehensive Medical
Science, Fujita Health University. He also got a position
as JST PRESTO (Sakigake) Project Researcher in 2007.
Then, he moved to the Institute for Integrated Cell-
Material Sciences (iCeMS), Kyoto University in 2009 and
then he was promoted to iCeMS PI in 2009 and then a
program-specific associate professor (PI) in 2013. He has
visited Prof. Leroux Lab in EHT Zurich in 2012 to start
joint research on the development of pH-responsive
polymer-coated lipoprotein drug carriers. Then, he
was appointed as a full professor of the Faculty of
Engineering, Toyama Prefectural University as well
as a visiting professor of iCeMS, Kyoto University
in 2016. His research focuses on the development of
therapeutically active nanomaterials using lipoproteins.
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High-density lipoprotein

engineering for eye drop treatment
of age-related macular degeneration

Age-related macular degeneration (AMD) is a
leading cause of blindness in people of 60 years old or
more all over the world. Current major treatment of (wet)
AMD is intravitreal injection of biopharmaceuticals
that inhibit neovascularization. While they have
revolutionized the AMD therapy, the route of their
administration is highly invasive. Eye drops has been
desired, but there are no clinically approved ones
currently.

The main pathological mechanisms of AMD
are dyslipidemia, chronic inflammation, oxidative
stress, neovascularization, which are similar to those of
arteriosclerosis. The dyslipidemia is visualized as retinal
pigment subepithelial accumulations (drusen) in a pre-
AMD stage. The retinal pigment epithelium is a major
source of reactive oxygen species because it is rich in
mitochondria and is under high oxygen concentration due
to abundant blood flow. Thus, drusen is easily oxidized,
and then the retinal pigment epithelium is damaged
through chronic inflammation induced by its oxidized
products.

High-density lipoprotein (HDL) is natural lipid
nanoparticles in blood. Its physiological activities
are known to well counteract the pathophysiology
of arteriosclerosis, and in fact, reconstituted HDL
nanoparticles exhibit anti-arteriosclerotic effects. One
of the trends in HDL research is the search for HDL
subpopulations that show high therapeutic effects.
In contrast, we are developing engineered HDL
nanoparticles (engineered lipoproteins, eLPs) to enhance
its functionalities.

In this presentation, I will introduce our recent
work on the preparation of two eLPs containing corneal
absorption enhancer and neovascular-targeting peptides,
their HDL functionalities, and, their therapeutic effects in
a mouse model of AMD.
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