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Targeting drug excipients for nanotherapy
anchor: spacer: linker : ligand :

hydrophobic hydrophilic binding, click protein, .
drug nano-carrier peptide recognition
polymer particles, receptors of
nanoemulsions, SLP, . cancer cells
micelles, =uptake
liposomes = drug release

10 nm

Fig.1: Targeting materials for oral drug delivery and nano-pharmacéuticBhe multi-targeting modifiers
consist of four domains: 1) hydrophobic anchor, 2) hydrophilic spacer, 3) (mk@parts), and 4) receptor
ligand (protein or bioorganic ligand), coupled by fast assembly.

* Modular targeting materials [7, 2-4] bearing a ligandchéig.1) can supply a cell or tumor
receptor recognition to radiotherapy enhancers, hydrophobis ¢BCS classes 2, 4), or
nanoscaled drug carriers, e.g. liposomes, micelles and @olyatticles. This drug / co-drug
complex concept requires the synthesis of special modutgetitly materials.

» The parenteral MultiTarget branch (fig.2, lower) slajbrove therapy and diagnosis of
severe diseases, e.g. cancer, by individual targetidgugfloaded nano-pharmaceuticals
towards cancer cells; while the oral targeting brafigt2( upper) enables a drug uptake by
complexes of targeting material and hydrophobic drug. Spéigiéinds, which are recognized
by the diseased cells, are bound to the nanoparticle suaiade¢hus capable of directing the
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Fig.2: The targeting materials can be applied for a) oral drug dgl{vecognition by intestinal
eceptors), or b) parenteral formulations for case- and personispleeifipy and diagnosis by cell
specific nano-pharmaceuticals (multi-targeting modifiers), @gcer therapy. The final cell uptake
signal is delivered in the second step by the novel targetingiaistier a case specific therapy.
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Neutron scattering SANS:

Polymer nanoparticles as drug carriers: PLGA w/o/w triple NP
: i Deuterium-contrast variation

PLGA P4 In 6% 0,0 buffer (2% ghucose) SANS

ligand nanoscale 1nm — 0.5um

drug carriers. In the current concept for cancer thefigp, lower) a multiple ligand set is e s
coupled by a fast assembly technique (click link) in thy iest step of the formulation. In s s B -
the clinical application the ligands set (2-5 differentl) be selected according to the biopsy anchor P
analysis of the patient tissue e.g. from tumor. biotamonig  "etaer (nside) 180mm | i
* We synthesize multi-targeting modifiers of oral drugaariermediates and parenteral drug Z o
loaded nanoparticles which consist of four structure dongég4) with lipid or hydrophobic Combination DLS and o
polymer anchors (left). The components are varied and optiniiza case specific manner. Neutron scattering SANS |
The nanopatrticles, e.g. intestinal lipid-bile nanopaidtL2-15], biodegradable polymer
(PLGA), lipid particles as well as the anchor domainhgarophobic, while iron oxide can DLS: large particles 0.1 - 100 um | s o
be included for bio-medical manipulation [8-11]. With proteassigands, e.g. transferrin or  p() [rel] ILL-D11 i R R s
albumin, the protein is transformed to an artificial meamr protein. The linker binds the 1 embolic 1 LTS
ligand in two steps: adsorption and a fast covalent bond famas terminal step. The + risk ] ’
hydrophilic spacer is essential for keeping the distance fhenmanoparticles surface. % fimit 5 ¥
» The structure of the modified nanoparticles is analyzedybgmic light scattering DLS, : 0.5 E "
neutron small angle scattering SANS and metal speXifiay scattering ASAXS, while the o Fl
effect of the drug is proven in cell culture tests THe multi-targeting modification is applied E l H
to lanthanide loaded polymer nanoparticles (PLGA, patenieoBtitenberg-University [5]) J — 5+
for radiation therapy [1,5,6] and liposomes as fast developryetens. 1 10 100 1,000 10,000 =
particle radius r [nm] , unweighted >
A
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Fig.3: Target excipient or case- and person specific therapy and diagnosislspeaific nano-
pharmaceuticals (multi-targeting modifiers), e.g. individwaiaer therapy. Thease specific
recognition by receptor ligands at level 2 are bound as a mix by cleavable links with adast-
chemistry (S-S). An unwanted early liver uptake is avoided fbytyglycerol stealth lipid$2].

ASAXS of metal-liposomes and PLGA polymer particles for cancer therapy
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Metal-Polymer Nanoparticles  [5]: ;3_
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Fig.5: Concept offumor-Case Specific target nanoparticles: liposomes and polymer (PLGA) with
surface bound targeting ligands (proteins) for cancer cell reamgrilthe overall structure is
investigated by DLS, which also is a testfieedical shure pruducts. Structure and protein loading is
investigated by time-resolved and D-contrast variation neutron angle scattering SANS.

Artificial protein corona of nanoparticles: Drug targeting and SANS
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Fig.6: The target excipient test and structure investigation is donebmhination of time resolved
neutron scattering and dynamic light scattering (SANS + DL&h Wéutrons the components of
complex nanoparticles can be distinguished and localized by Deuteriurastostriation.
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