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About Midatech Pharma About Nanocarb
Midatech Pharma is a nanomedicine company focused on the research and development of improved chemotherapeutics or new Nanocarb is a Marie Sklodowska Curie European Training Network that brings together over a dozen leading European partners providing

immunotherapeutics. Midatech is advancing a pipeline of clinical and pre-clinical product candidates based on its drug delivery multidisciplinary training in biomedical glycoscience, nanotechnology and its industrial applications to a new generation of young scientists. It
technologies. Among its portfolio, Midatech owns the Midacore™ platform: a proprietary technology based on ultra-small GNP. focuses on the development of carbohydrate-functionalized nanoparticles for a wide range of medical applications.

Introduction: Multifunctional Ultra-Small Gold Nanoparticle Platform Synthesis and Purification

Gold nanoparticles (GNP) are a platform of interest with a broad range of applications in curative and preventive medicine (e.g.: cancer: Ultra-small GNPs are synthetized at medium scale using a modified Brust-Schiffrin method in a Syrris Atlas benchtop reactor. A gold salt is
tumor active or passive targeting, vaccine: antigen carrier) [1]. The system allows the presentation in high quantity of virtually any type of | | reduced by NaBH, in the presence of thiol or disulfide ligands in a “one pot synthesis” [3]. Resulting GNPs are purified by ultrafiltration using
organic molecule on the surface of a gold core (Figure 1). The multivalent presentation of ligands, such as carbohydrates or proteins, can | | Repligen KR2i Tangential Filtration Flow (TFF) system [4]. Both synthesis and purification are performed in an automated fashion. The GNP

trigger a cluster effect, which allows to overcome the low affinity of the individual ligands towards their receptors [2]. surface can then be modified using biorthogonal chemistry: Post-Functionalization or Ligand Place Exchange (LPE).
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Figure 1: Overview of Midatech Pharma Multifunctional Ultra-Small Gold Nanoparticle Platform Figure 3: Examples of Post-Functionalization with Sulfo-Cy5 amine (A) and cRGD amine (B). Ligand Place Exchange (LPE) with Sulfo-Cy5 PEG-SH (C)
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Figure 8: UV-Vis spectra of 4 and 2 nm core GNP Figure 10: DLS size distribution of 4 and 2 nm core GNP
Ja00
0.4 7 DCS 3600
3400
I )
2000 -
2200
0.3 —— 4nm core GNP 2600 -
2400
@ 2nm core GNP e
% g 2000 -
O E 1200
S 0.2- 1600
8 1400 -
< 1200
1000 -
200
0.1 - 60D -
<400
200 \\
4nm Core GNP I:I I I 1 I I I I 1 I I I I I I I I I 1
Sulfo-Cy5 4nm core GNP 16 1% z 22 24 3B 2% 0} 32 34 3B 3F 4 4 44 4B 45 4
0.0 ! ' ! ' ! ' ! r— T T 1T 1 1 1 11T 1T 1 Timez [min
400 500 600 700 0 2 4 6 8 10 12 14 16 18 20
A (nm) d (nm)
Figure 11: TEM of 4 nm (1) and 2 nm (2) core GNP Figure 9: UV-Vis spectra of 4nm GNP with (blue) and without (red) Sulfo-Cy5 Figure 11: DCS size distribution of 4 and 2 nm core GNP Figure 12: LC-SEC retention time of 4 nm (1) and 2 nm (2) core GNP
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