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Introduction Results and Discussion
* Binding constants are crucial numbers for Mathematical Derivation * While eq. 3 represents the single best (most
many areas of chemistry. sensitive) solution in the titration, this

« Starting with a reparameterized form of the

S _ derivation also leads to an optimal envelope
1:1 equilibrium constant expression, the mole

* Applications in self-assembly: molecular | T
of equivalents for the titration (eq. 4).

fabrication of nanostructures. fraction of the 1:1 complex can be found.
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titrations regardless of the size of the _ \ = -.., C=0.1
binding constant. . . o
| | | * The following derivative shows how much the O,
* This work derives new formulas for helping data changes with the equilibrium constant. @ * Not all points along a titration yield insight
chemists to design optimally-accurate ‘ 1 ‘ S e into the binding interaction occurring.
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titrations for 1:1 equilibrium systems. d;G = — 123 —1| (eq.2) iy »  We have mathematically derived a novel way
\/ (1 L F+ %) _AF of constructing titrations so that the binding

isotherm exhibits maximum sensitivity.

* The location of the max of the derivative plot
in Figure 2 can be expressed as a function of

* Computational studies suggest this technique
should reduce the amount of error in the

; the binding constant parameter (eq. 3). Figure 4: Sensitivity envelopes according to eq. 4. calculated binding constant.

: [Glo 1 : :  Analyses following the new protocol should
e eq. 3 Three Targeting Strategies y 5 P
[Hlo K[H]o (62:3) 5 5 5 increase reliable information regarding

solution-phase chemical equilibria.
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Figure 1: Example spectrophotometric titration data.
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regime strengths (as quantified by K[H] ). concatenation of individual traces in the line plot. design in strong binding regimes.



