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Effect of pH on Solubility of Ibuprofen
Name
Institution of Affiliation

Results and Questions
1. Calculate the exact concentration of the ibuprofen stock solution and standards in mg mL-1(with uncertainty), and report the corresponding absorbance measurements.
Exact weight of IBUPROFEN = 0.2491 g
Exact concentration of IBUPROFEN STOCK =
Weight = 249.1 mg 
Volume = 50 mL
Concentration = 249.1 mg / 50 mL
= 4.982 mg mL-1
	Volume of IBUPROFEN STOCK (mL)
	Label on 10 mL volumetric flask
	Exact concentration of Ibuprofen standard (mg mL-1)
	Absorbance at λmax

	0.5
	≈0.25 mg mL-1
	~  0.25
	0.469

	1.0
	≈.0.50 mg mL-1
	~ 0.50
	0.86

	2.0
	≈1.00 mgmL-1
	~ 1.0
	1.633

	3.0
	≈1.50 mg mL-1
	~ 1.50
	2.275



2. Plot of absorbance vs.  concentration of ibuprofen/100 mL.

3. Calculate the mass of ibuprofen in the Nurofen tablets you analyzed today.
Mass of Nurafen tablet = 0.3401 g placed in 250 mL volumetric flask filled to the mark
The concentration of ibuprofen at 264 nm wavelength is 69.3 mg/ 100 mL
Equation curve is y = 0.0145x + 0.1303
1.135 = 0.0145x + 0.1303
= 69.3 mg 100 mL-1
In 200 mL, the mass of ibuprofen is 138.6 mg
Therefore, the mass of ibuprofen in the Nurofen tablets is 138.6 mg.
4. The equation for this calibration curve can also be used to calculate the concentration of the drug in each sample at different pH values. For samples taken when the ibuprofen was not completely dissolved, the concentration that you measure is the maximum concentration that could dissolve at that pH – this is the solubility (S). Reported your measured pH, corresponding absorbance values, calculated ibuprofen concentrations and solubility (with uncertainty) in a table
	Measured pH
	Absorbance
	Concentration (mg /100 mL)
	Solubility (with uncertainty)
[bookmark: _GoBack]Volumetric flask of 150 mL

	9.65
	2.496
	163.2
	+- 0.23

	7.5
	2.496
	163.2
	+- 0.23

	7.09
	2.496
	163.2
	+- 0.23

	6.06
	2.246
	145.9
	+- 0.23

	5.5
	2.46
	160.7
	+- 0.23

	4.95
	0.801
	46.3
	+- 0.23

	4.49
	0.342
	14.6
	+- 0.23

	3.96
	0.215
	5.84
	+- 0.23

	3.52
	1.135
	69.3
	+- 0.23

	3.3
	0.212
	5.63
	+- 0.23

	2.5
	0.212
	5.63
	+- 0.23

	2.01
	0.211
	5.56
	+- 0.23




5. concentration of ibuprofen vs pH

Use the line graph option to connect your data points as this is not a linear graph. What is your estimate for So (solubility of the un-ionized form of the drug) in mg/100 mL? You should be able to find So from this plot of concentration versus pH.
So = 148 / 100 mL
Plot of log  vs. pH

Questions
1. Use your concentration vs. pH plot to indicate where you expect ibuprofen to be 0.1, 1, 10, 50, 90, 99, and 99.9% ionized.
0.1% pH of 2.01
1 % pH of 6.06
10% pH of 4.49
50 % pH of 5.5
90 % pH of 7.5
99 % pH of 7.09
99.9 % pH of 9.65
2. How does your S0 compare with solubility of ibuprofen according to the British Pharmacopeia?
My So is 1.48 mg / mL while the solubility of ibuprofen according to the British Pharmacopeia is 21 mg L.
3. Explain the effect of pH on the solubility of ibuprofen using the information gained in the experiment. Be specific and demonstrate that you understand why the solubility changes with pH.
Since the pH of the solution determines the fractions of drug in the ionized and unionized forms, the solubility of weak acids, weak bases and their salts are very dependent on solution pH. Ibuprofen is weak acid it will not be soluble in acidic media, but it should be soluble at pH higher than 6.8. As seen in the graph of Concentration vs. pH, the concentration of ibuprofen in solution increases as the pH increases.
4. Estimate the pKa of ibuprofen. Explain what it means, how you came to that value, and how your value compares to the pKa for ibuprofen in the literature.
The pKa of ibuprofen is 4.61. Being a weak acid, the pKa indicates its limited ability to donate a proton when in ionized form. The pKa is calculated using the formula:
pKa = pH - log 
S = 69.3 mg /100 mL
So = 148 mg / 100 mL
pH = 3.52
pKa = 3.52 - log 
pKa = 3.52 + 1.09
= 4.61
The value in the literature is 4.4 and therefore the experimental value is larger, but there is an allowance of -+ 0.3
5. Compare the experimentally determined mass of ibuprofen in the tablets with the label claim.
The experimentally determined mass of ibuprofen is 138.6 g while that of the label on the Nurafen tablet is 200 mg.
6. Consider methods other than changing pH that might be used to increase solubility of drugs with low aqueous solubility.
Other methods to improve the solubility of the drugs include:
Particle size reduction:  The solubility of a drug is intrinsically related to the particle size. Reduction of particle size of a drug by various means such as jet mill, rotor stator colloidal mill, ball mill, etc. leads to increase in surface area with enhanced dissolution.
Use of surfactant: commonly used non-ionic surfactants are lauroyl macroglycerides, castor oil, di-fatty acid ester of low molecular weight polyethylene glycol.
Salt formation: Dissolution rate of particular salt is usually different from that of parent compound. Sodium and potassium salt of week acid dissolve more rapidly than that of pure salt.
7. Comment on the reliability of the calculated concentration of the ibuprofen stock solution used to make the calibration standards. Provide an experimental reasoning for your answer and suggest a way to improve the experiment so that the determination of ibuprofen mass in the tablet samples could be more accurate
There could be errors in measuring the weight of the ibuprofen and spillage of the solution could reduce the accuracy of calculating concentration. Therefore, the calculated concentration cannot be 100 percent reliable.
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Absorbance at λmax	
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Concentration Against pH

Absorbance	
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Log S- So vs. pH

Log S- So	
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