OVERVIEW
Nanopores or lon Channels and its Applications
Types of Nanopores or lon Channels
Nanopores or lon Channel via Macrocycles

-BLM formation and characterization of
Supramolecular Nanopores via AFM
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Applications of lon Channel

Cell membrane
Main target class in drug discovery and delivery

Protein Based Polymer in the form of Nanopores are active areas for Drug
Delivery.

50% currently available drugs interact with cell membranes through
Nanopores, well know examples are Nicotine, and Inositol trisphosphate etc.

Despite the physiological significance and therapeutic relevance in a wide
variety of biological systems, ion channels still remain under exploited as
drug targets. This is to a large extent resulting from the historical lack of
screening technologies to provide the throughput and quality of data
required to support medicinal chemistry.
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Design of Rigid-Rod w-Barrels as Multifunctional Pores (Specific Examples)

——

self-
assembly




Pores via Urea base macrocycles
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Pores via Hybrid Multicalixarene




Introduction of AFM

AFM was developed in 1986 by G. Binning and H. Rohrer

A normal AFM instrument consist of the following parts
® probe (cantilvers)

® cantilever deflection monitoring system (The AFM head uses a beam
deflection system to monitor the cantilever displacement.)

® scanning system (Piezoelectric scanner)

Computer

Nictoscopo

® electronics

 Sgral

® computer

Vibration lsolation
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Synthesis of Lipids
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Problems in resolution and tip -

Cantilevers silicon 70 kHz frequency (Soft, produce high resolution)

Cantilevers kept under vacuum for overnight

3) Cantilevers plasma cleaned prior to use

4) Liquid cell along with O-ring sonicated in detergent for 30 minutes at
40°C

5) Sonicated in ethanol for 30 minutes

6) Rinsed extensively with Milli-Q

7) Everything dried with flush of nitrogen

8) Extremely soft taping

9) Target amplitude was kept in between 2-3.

10) For higher resolution always Z-range was decreased.
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FIG. 5 Schematic mechanistic diagram for the sell-assembly ol
CHLCHL) 5H on Awd 1110 ia) Iniiial adsorption, (b Iving-down phase. (c)
Two-dimensional phase transition from a Iving-down to a standing-up con-
figuration. (d) Formation of a compleie SAM.
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N IE ) Time dependent cross-sectional analysis of DPTL after 8h and 12h
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Time dependent cross-sectional analysis of DPTL after 24 hours
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Figure 2. Section analysis of octanol film adsorbed on mica
for 24 h. The depth of the two layers was estimated as 0.8 nm.
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Lipid bilayer formation via vesicle fusion

Substrate

Figure 1. Four step scenario of supported bilaver formation via vezicle fusion comprizing (1) vesicle adzorption, (2) fusion of
vesicles at the surface to form larger vesicles, (2) rupture of the fused vesicles resulting in bilaver disks, and finally (4) merging
af the disks. Here red lipids represent a leaflet fluorophore and green represents an entrapped aqueous dye (ref 1,

Langmuir 2004, 20, 11600-11606



3 pg/ml solutions of DPhyPC vesicles insitu water 10 min .
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50 pg/ml solutions of DPhyPC vesicles. After 10 min of fusion.
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3 pg/ml solutions of DPhyPC vesicles after 10 minutes.
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5 ym solutions of DPhyPC vesicles after 10 minutes.

Section Analysis
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3 pg/ml solutions of DPhyPC vesicles after 10 minutes
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Collends and Surtaces B: Biointerlaces 34 (2004) 41-51
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3 ug/ml solutions of DPhyPC vesicles after 1hour.

Formation of Giant Vesicle

Colleids and Surfaces B Biointerfaces 34 (2004) 41-51
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3 nag/ml solutions of DPhyPC vesicles after 2.5hours.
Section Analysis

nm

0

| | | |

0 0.25 0.50 0.75 1.00
m

formation

At

-7.

Vesicle fusion

T E

Complete Monolayer after 24h



3 ug/ml solutions of DPhyPC vesicles after 3 hours.

AL Section Analysis
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3 ug/ml solutions of DPhyPC vesicles after 6hours.
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3 ug/ml solutions of DPhyPC vesicles after 8hours.
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3 ug/ml solutions of DPhyPC vesicles after Shours.

Section Analysis
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3 mg/ml solutions of DPhyPC vesicles after 12hours.

Section Analysis
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0.005ug/ul solution of Calixarene pore after 08 hours

Taking 02 pl solution from a stock of 0.5ug/ul and adding it to 400 yL
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