Drug Release

Instructor/TA Notes
Answers to questions required in lab report, and typical results.

1.
The least-squares fit to a straight line give a slope of ( =  1534±8 L mol-1 cm-1 if the fit is constrained to pass through zero, which is appropriate if Beer's Law is assumed. Without that constraint,  ( =  1550±20 L mol-1 cm-1.

2.
When 12 mg SA is released into 40 mL water, the concentration is
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A 1 mL aliquot diluted with 1 mL Fe3+ reagent gives c = 1.09 x 10-3 M.


The expected absorbance is A = (1534 M-1 cm-1)(1.00 cm)( 1.09 x 10-3 M) = 1.67


The limiting absorbance in the release experiments and control experiments should ideally approach 1.67.

3. 
Typical results for A vs t plots are shown here.
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For the control at 25 °C, the observed limiting absorbance is 1.50

For release from polymer at 25 °C, the observed limiting absorbance is 1.06; not all SA has been released after 150 min.

For the control at 37 °C, the observed limiting absorbance is 1.76.

For release from polymer at 37 °C, the observed limiting absorbance is 1.37, larger than at 25 °C.

Estimating the time for 50% release as the time to reach half the expected maximum absorbance (i.e., ½ x 1.67 = 0.84) gives the following estimates.

	
	Time for 50 % release (min)

	Control at 25 °C   
	5

	Release from polymer at 25 °C   
	60

	Control at 37 °C   
	3

	Release from polymer at 37 °C   
	20


The control experiments show that release of salicylic acid from the polymer matrix is slower than direct dissolution (i.e., release from pure salicylic acid).

The temperature dependence shows that the rate of release from polymer increases as the temperature is increased. Also, dissolution of pure salicylic acid increases as the temperature is increased.

4.
Typical ln-ln plots are shown below.
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The limiting slopes range from 0.42 to 0.67, bracketing 0.5. The data are limited, but they are consistent with a t½ dependence.

5.
Values of the apparent release constant:

	
	ln k'
	k'

	Control at 25 °C   
	-1.00
	0.37

	Release from polymer at 25 °C   
	-2.01
	0.13

	Control at 37 °C   
	-0.89
	0.41

	Release from polymer at 37 °C   
	-1.45
	0.23



The release constant for release of salicylic acid from pure salicylic acid is larger than the release constant for release from the polymer matrix, at both temperatures.

The release constant increases as the temperature is increased for the control and for the release from polymer.

From the Arrhenius equation,
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the enthalpy of activation for release from pure salicylic acid (control) is calculated to be 6.6 kJ mol-1, and for release from the polymer it is 36 kJ mol-1, significantly higher.
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