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Timed-Release Vitamin C Tablets

By slowly releasing a vitamin or a medicine throughout the day, timed-release tablets offer a simple alternative to multiple doses. There are several different methods used to achieve the timed-release effect. One common method involves covering the medicine with a polymer coating that allows it to slowly permeate into the body. 
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Figure 1

OBJECTIVES

In this experiment, you will

· Compare the behavior of timed-release vitamin C tablets with regular vitamin C tablets when each is added to distilled water.

· Use a pH Sensor to monitor the pH value of the two different types of vitamin C tablets over an elapsed time of approximately twelve minutes.
MATERIALS

	LabQuest
	one 500 mg regular vitamin C tablet

	LabQuest App
	one 500 mg timed-release vitamin C tablet

	pH Sensor
	distilled water

	magnetic stirrer
	wash bottle

	stirring bar
	ring stand

	400 mL beaker
	utility clamp

	100 mL graduated cylinder
	


PROCEDURE

1.
Obtain and wear goggles.

2.
Measure out 250 mL of distilled water into a clean, dry 400 mL beaker.

3.
Place the beaker onto a magnetic stirrer and add a small stirring bar.
4.
Connect the pH Sensor to LabQuest and choose New from the File menu. If you have an older sensor that does not auto-ID, manually set up the sensor.

5.
Use a utility clamp to suspend a pH Sensor on a ring stand as shown in Figure 1. Place the pH Sensor in the beaker of water and adjust its position toward the outside of the beaker so that it is not struck by the stirring bar.

6.
On the Meter screen, tap Rate. Change the data-collection rate to 0.2 samples/second (interval of 5 seconds/sample) and the data-collection length to 720 seconds. Select OK. Data collection is set for 12 minutes.

7.
You are now ready to begin collecting data. Start data collection and wait until the graph appears on the screen, signaling that the first point is recorded. This will be the initial pH of the distilled water. Add a 500 mg timed-release vitamin C tablet to the distilled water and set the magnetic stirrer at a brisk pace, so that a vortex is present with no splashing. Important: The initial pH reading should be between pH 6 and 7. If it is not, consult your instructor.


8.
When data collection has ended after 12 minutes, a graph of pH vs. time will be displayed. Store the data from the first run by tapping the File Cabinet icon. Dispose of the beaker contents as directed by your instructor.


9.
Rinse the pH Sensor. After cleaning and drying the beaker, prepare a second 250 mL sample of distilled water. Start data collection and wait until the graph appears, signaling that the first point is recorded—the initial reading must be between pH 6 and 7. With the magnetic stirrer at a brisk pace, add one 500 mg regular vitamin C tablet to the distilled water.

10.
When data collection has ended after 12 minutes, a graph of pH vs. time will be displayed. Dispose of the beaker contents as directed by your teacher. Rinse the pH Sensor and return it to the pH storage solution.


11.
A good way to compare the two curves is to view both sets of data on one graph. Tap Run 2 and select All Runs. Both pH runs should now be displayed on the same graph. 

12.
Find the pH of each type of vitamin-C tablet at 0, 4, 8, and 12 minutes.

a. Examine the data pairs on the displayed graph. As you tap each data point (or use the 
► or ◄ keys on LabQuest), the pH values of both runs are displayed. 

b. Based on this data, determine the pH value at 0, 4, 8, and 12 minutes for the first run (timed-released vitamin C) and the second run (regular vitamin C). Record these values in your data table.


13.
(optional) Print a graph of pH vs. time (with two curves displayed). Label each curve as timed-release vitamin C or regular vitamin C.

Processing the data

1.
Using the pH values in the data table, compare the change in pH (pH) during these three time intervals: 0–4 minutes, 4–8 minutes, and 8–12 minutes. Which vitamin-C tablet had the largest decrease in pH during each of these intervals? Explain.

2.
Would you expect one 1000 mg vitamin C tablet or two 500 mg tablets to take more time to release the vitamin C (assume both are regular tablets)? Explain.

3.
During the experiment, did you observe any differences in appearance or behavior of the two types of tablets?

4.
What are some factors that could cause the results of this experiment to differ from what actually occurs when these tablets dissolve in your stomach?

5.
(Optional) One tablet contains, according to the product description, a total of 500 mg of ascorbic acid (H2C6H6O6). If you were to dissolve 500 mg of ascorbic acid in 250 mL of solution, what would be the pH of the solution? How does this calculated pH compare to the final pH reading that appears on your titration curves? Which product is closer to reaching the calculated pH?

DATA TABLE

	Time (min)
	pH of timed-release vitamin C
	pH of regular vitamin C

	0
	
	

	4
	
	

	8
	
	

	12
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