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Dahneke, Barton E. (1983), Measurement of Suspended Particles by Quasi-elastic Light Scattering 34,50
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DLS & PCS

Correlation Function for Intensity

g@(t) = <I(t)I(0)> = Intensity Correlation Function

For Gaussian Scattered Light

g@(t) =1 + |<E(H)E(0)>? = 1 +|g(t)|>  Field Correlation

Function
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Sorensen, Christopher (1987), Photon Correlation Spectroscopy and its Application to Aerosol Systems 4




g’ Function v. Tau
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Data Interpretation

Field Correlation Function
g'(t) = [[e() + 1 - o] **-(1- 5) *°J[1-(1- 0) *7]
o(t) = g*(1)-1
c = ¢(0) =g*(0)-1
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g! Function v. Tau
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Relevance to
Polymerization in \Vesicles

* One method for analysis
concerning polymerization

In a vesicle
18 pm

» Useful to characterize the
statistical & coherent
properties of electric fields

12 pm

13 pm




Catalytic Activity In a
Vesicle

Requires a greater understanding of Potential and Electric Fields
within and around the vesicle and reaction rate
Kk ~ e(-Ea/(koT))

Reaction Coordinate



Vesicle Potentials

V,,= 362 c3AEorb3cos(0)
V = 03AE0b3(262+ 51)rcos(0)+c3AE0a3b3(c2-61)cos(0)/r2
V, = -Arcos(0)+Ab3 r -2(1+Aoc;b3(20,+ 0,)+Ac,a’(c,-6,)c0os(0)

Where: Zzz
A= 3*[28%(0,-01) (5,-05) e i oo
-b3(202+ Gl) (2(;3+ o 2) Length (microns) ~ 0.00 =
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Vesicle Electric Fields

E; .= -30, 6,AE_b3cos(0)
E. .= 0-3AE b3(20,+ 6,)c0s(0)+26,AE a%h3(o,-0,)cos(0)/r3
E,= Ac0s(0)+3ADb3 r 3[(1+Ac;b3(26,+ 0,)+Ac,a(c,-6,)]cos(0)
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Where:
A= 3*[2a%(c,-04) (6,-03)
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Self-Reproducing Model

Vesicle Heating




Self-Reproducing Model

« Take DPPC and/or DLPE Lipids and produce vesicles
 Cycle the temperature from 35°C and 42°C and back again
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Sakuma & Imai (2011), Model System of Self-Reproducing Vesicles Figure 1
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Results of Initial Tests Using
DLPE:DPPC Vesicles

« DLPE:DPPC Vesicles (3:7)
 Buffer Solution Only (no gelatin)

1T=24.8°C 1T=29.7°C T=35.5°C




Results of Initial Tests Using
DLPE:DPPC Vesicles

« DLPE:DPPC Vesicles (3:7)
 Buffer Solution Only (no gelatin)

1T=36.4°C T=37.1°C 1=42.8°C




Simultaneous Dynamic
Light Scattering & Imaging
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Future Directions of
Research

« Self-Reproducing Model of Vesicles (DLPE/DPPC lipids)
« Temperature Cycling
e Potential and Electric VVector Fields inside and outside of the vesicles

 Simultaneous DLS and Imaging Microscopy
» While attempting to reproduce vesicles
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