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concentrations can be achieved by specially designed DDSs,
which can be created for different applications. This results
in therapeutic drug amounts at the site of action,
simultaneously providing a very low drug amount in total.
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Bodily compartments that contain liquids may be used to
transport the drugs from DDS into the tissue, such as the
cochlea with the perilymph in the case of cochlea implants.
However, predominantly dry environments, such as the
middle ear, are lacking such a medium but may deliver
enough moisture for the use of swellable DDS through the
surrounding mucus membranes. Therefore, DDS with new
functionalities are needed to ensure a sustained drug release.
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1 Introduction

After the swelling phase the concentration of dexamethasone
in the release medium was not controlled by diffusion,
although sink conditions were ensured. In contrast, this
system can be used to release the drug until equilibrium with
a final medium concentration that is far below the solubility
of dexamethasone.

Drug Delivery Systems (DDS) are mostly designed to obtain
a sustained drug release. Due to the local application of DDS
a high local concentration is achieved resulting in therapeutic
amounts of drug at the site of action, simultaneously
providing a very low systemic drug load. Compared to other
drug applications, such as tablets or intravenous application,
the use of DDS should result in fewer side effects.
A few examples of environments containing liquids, that are
responsible for transportation of the drugs away from DDS
into the systemic route or to the tissue can be found. Among
them well known are for instance the blood stream for drug
eluting stents for the treatment of coronary heart disease and
inside the cochlea with perilymph for cochlea implants [1, 2].
In predominantly dry environments, such as the middle ear
the drug is delivered into the cochlea through the round
window membrane or the paranasal sinuses. In such cases,
novel types of DDS are needed, to ensure functionalities such
as swelling with low amount of water for mobilizing
incorporated drugs in order to obtain a sustained drug release.

Hence, such DDS may be useful for dexamethasone delivery
into the cochlea through the round window membrane by
ensuring a constant concentration in the perilymph.

2 Materials and Methods

In this study, the release of dexamethasone out of a
photopolymer system is presented. The system is built from
UV-polymerized PEGDA followed by the incorporation of
dexamethasone via swelling.
The drug release is tested in vitro with isotonic NaCl solution
for specified time periods, showing two phases: a swelling
phase and a release phase.
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2.1 Preparation of PEGDA-Samples
PEGDA700 (Mw ~ 700 g/mol) was mixed with Irgacure stock
solution (c = 500 mg/mL in DMSO) in a ratio of 39:1 v/v.
30 µL of the mixture were pipetted into moulds that were
built inhouse and polymerized for 30 min in the UV chamber
CL-1000L (UVP, USA) at λ = 365 nm. Polymer discs with a
diameter of 5 mm were obtained. Afterwards the discs were
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For drug incorporation the dexamethasone was solved in
ethanol to a final concentration of c = 2 mg/mL. Samples
were allowed to swell in 1 mL of the drug solution for six
hours. Then the solution was discarded and the residual
solvent was evaporated at 40°C in the vacuum overnight.

2.3 Dexamethasone Release
For the drug release specified time periods in isotonic NaClsolution were chosen. To cover the initial burst release, time
periods from fifteen seconds up to two minutes were used on
the first day. Three samples each were released in 2 mL and
4 mL, respectively at room temperature. The release study
was continued on a different day for practical reasons
(table 1). Samples were stored without medium.
Table 1: time periods for drug release continued on different
days.
day 1
No.
Elution
Step
time
[min]

1

2

3

4

day 2

5

6

0; 0,25; 0,5; 1; 1,5; 2;

7

8

9

10 11

2,5; 3; 4; 5; 10;

10

cumulative mass release
(Dexamethasone) [µg]

2.2 Incorporation of Dexamethasone

mechanism [4] is existent. In fact this could be supported by
the storage time between the two days of release testing. The
swelling of the samples during storage was promoted by a
small amount of NaCl-solution that remained on the surface
of the discs after the withdrawal of the medium.
Hence, the dexamethasone release exhibits two phases, a
swelling phase and a release phase.
The use of 2 mL medium resulted in a faster drug release
than the use of 4 mL. As sink conditions were ensured, the
reasons for that behaviour still remain unclear.
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Additionally the release after the swelling phase was not
8
controlled
by diffusion at least for the study with 2 mL
7
release medium. This isR² shown
by the linear part of the graph
= 0,9997
6
in figure
1b. It indicates that the concentration of
dexamethasone
in the medium after ten minutes is the same
5
R² = 0,9605
as after4 2.5 minutes. The resulting concentration in the
medium3 is still far below the corresponding solubility of
dexamethasone. Hence, this system releases the
2 mldrug, until
2
4 ml to clarify
equilibrium is obtained. Ongoing studies will help
1
on the long term release and the mechanisms behind these
0
phenomena.
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washed 6 times for 30 min with 0.5 mL with Acetonitrile
(ACN) followed by 3 times for 30 min with 0.5 mL water.
Afterwards they were dried overnight at 40°C in the vacuum
[3]. Discs with comparable masses were chosen for
subsequent processing steps.

Elution Step No.

3 Results and Discussion
The release of dexamethasone was tested for specified time
periods. During the first day only minor amounts of
dexamethasone were released from the discs, resulting in a
plateau at the beginning of the study as shown in figure 1.
Thus, no burst release was observed, as it would have been
expected from such a hydrogel type DDS. Hence, a release
mechanism different to a diffusion controlled one has to be
supposed at least for the initial time period.
On the second day, the drug release increased dramatically
(figure 1a: at 6.75 min). The summarized time of release at
the first day refers to as 4.25 min. This is almost twice as
long as the first time period at the second day with 2.5 min.
Thus, it can be assumed that a swelling controlled release

Figure 1: Cumulative release of dexamethasone, normalized to
the used volume of medium (2 mL and 4 mL), n=3;
a) according to time, b) according to the elution step. The
swelling and the release phase are visible in a) and b).
b) inlay: regression coefficients are shown, indicating the
linear dependency on elution step for the release phase

4 Conclusion
In this study a drug release system, consisting of
dexamethasone incorporated in photo polymerized
PEGDA700 is presented. The above presented drug release
results show an equilibrium controlled release, which keeps a
constant concentration in the surrounding medium. Such
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systems may be used in new pharmaceutical applications as
drug delivery devices, such as the implants working through
the round window membrane and ensuring a constant drug
concentration in the perilymph. According to the specified
properties a rapid initial burst release and a drug overdosing
at the beginning of the therapy will be prevented.
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