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INTRODUCTION

Solid lipid nanoparticles (SLN) are attractive colloidal drug carriers, which combine advantages of
polymeric nanoparticles, liposomes and fat emulsions but simultaneously avoid some of their disadvantages.
Possible routes of administration of SLN formulations are parental, peroral and topical. A drugs therapeutic
index, as measured by its pharmacological response and safety, relies on the access and specific interaction
of the drug with its candidate receptor, while minimizing its interactions with non-targeted tissues. Taking
into the consideration the fact that SLN have gained increasing attention as carrier systems for drug targeting
to specific tissue sites in the body, in this work their interaction with model membrane (liposomes) and
leucocytes has been studied in details.

EXPERIMENTAL

Chemicals: SLN were composed of glyceryl tripalmitate (Dynasan®116) as main constituent of SLN core
and soybean lecithin (Phospholipon®80) and poloxamer 188 (Pluronic®F68) or Tween®20 as stabilisers.
Model lipophilic compounds were spin-labelled derivatives (SP) of phosphatidylcholine, PC (10,3), and
methylester of doxylpalmiticacid, MeFASL (10,3), all synthesized in our laboratory.

Preparation and characterization of solid lipid nanoparticles: SLNs spin labelled with PC(10,3) or
MeFASL(10,3) were prepared by the melt-emulsification process. The mean diameter of SLN (app. 130 nm)
and polydispersity index (app. 0.3) was estimated using photon correlation spectroscopy.

Viability assay: Cell viability was assessed by trypan blue exclusion assay. Viability was expressed in
percent of the uncoloured cells. Experiments were performed in triplicate.

Interactions of SLN with model membrane: Liposomes from soybean lecithin were prepared by film
method. SLN were spin labelled by PC(10,3) or MeFASL(10,3) at the ratio of spin probe to lipids 1 : 10. At
this concentration of spin probe the broadening of the EPR spectra lines is observed due to the spin-spin
exchange. The interaction of SLN with liposomes was measured as a disappearance of the spin-spin
exchange broadening after incubation of labelled SLN with liposomes due to the dilution of spin probes in
SLN as a consequence of spin probe transfer from SLN to liposomes.

Interaction of SLN with leucocytes: Leukocytes were isolated from bovine blood and adjusted to 1x10°
cells/mL. At different times after incubation of SLN with leukocytes at 37 °C the cells were separated from
the mixture by centrifugation. The cells were pelleted while SLN, which did not interact with cells remained
in the supernatant. The cells were washed with PBS to remove extracellular SLN. To investigate whether
incubation of cells with SLN results in adsorption and SLN uptake into the cells, supernatant and cells were
analysed separately (Fig. 1).

EPR measurements: EPR spectra were recorded on a Bruker ESP 300 X-band spectrometer at RT. The
interaction of SLN with leukocytes was determined from the EPR spectra intensity measurements with time
of incubation of leukocytes with SP loaded SLN, from the reduction kinetics of the SP due to the oxy-redoxy
systems in leukocytes, from reoxidation of the reduced SP by K;Fe(CN)s and by computer simulation of the
EPR spectral line shapes. Intensity measurements show directly the amount of SP transferred from SLN to
leukocytes, while from the reduction kinetics and by computer simulation it is possible to distinguish if there
is an exchange of SP between SLN and leucocytes or endocythosis of SLN is involved.
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RESULTS AND DISCUSSION

Our results show that the leukocytes viability in PBS during the three hours period does not change, while
after addition of SLN dispersion (40 mg SLN/ mL cell) it decreases for = 10%. Our results indicate that the
higher amount of SP is transferred into the leukocytes by endocytosis of SLN and a smaller amount by direct
transfer of SP. This observation is based on the fact that the percentage of SP transferred by passive transport
from SLN to liposomes in 30 minutes was 71% for MeFASL (10,3) and only 45 % for PC(10.3). On the
contrary in leukocytes where an active transport is possible the transfer of both spin probes was the same.
The EPR signal in leukocytes first increases with the time of incubation and starts to diminish when the
reduction of nitroxide by cell's oxy-redoxy systems becomes faster than the transport of SP into the cells
(Fig. 2). From the reduction kinetics of the EPR spectra we suppose that beside endocythosis a passive
transport of SP into the leukocytes is also possible. This results are supported by the computer simulation of
the EPR spectra line-shape for PC(10,3), which show that the spectra in leukocytes are superimposition of
spectra obtained in SLN and those measured in the membranes.
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Fig 1: EPR spectra of PC (10,3) in SLN Fig. 2: Intensity of PC(10,3) in supernatant and in
dispersion -1, in supernatant -2 and in leukocytes the pellet of leukocytes at different times after
after 30 min incubation with SLN 3. incubation of leukocytes with SLN.
CONCLUSIONS

. From'the results we can conclude, that the rate of interaction of SLN with lekocyte membrane is fast
resulting in SP transport. In the model membrane system, where only a passive transport is possible the
transport of MeFASL (10,3) from SLN to liposomes is faster in comparison to PC (10,3).

e After incubation of SLN with leukocytes no significant difference in the rate of transfer of MeFASL
(10,3) and PC (10,3) to leukocytes was observed. Therefore, we suppose that there is an active transport
of SLN to leukocytes.

o The reoxidation kinetics measurements and computer simulation prove the transport of SLN in
:;?ﬁotfytes probably by endocythosis and some exchange of SP between SLN and leukocytes by passive
iffusion.

» This knowledge is of great importance for formulation design and targeting of drug from SLN.
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