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I. Verification

a. Features to be verified

i. Compatibility of pain relievers with pH of the vaginal canal.

ii. Elution of pain reliever from the hydrogel cap.
b. Methods
** All tests will first be performed with aspirin due to simplicity of testing and cost reduction.  Although Ibuprofen is the desired medication for the Tampain product, verification of the hydrogel’s ability to elute drugs must be evaluated first.

i. Compatibility of pain relievers with pH of the vaginal canal: 

· The goal of the pH test is to evaluate whether or not the medication placed within the hydrogel for elution remains dissolved in a pH typical of the vaginal canal.  Pain medications used for menstruation typically are injested through the stomach, which has a much lower pH.  If the drug remains dissolved in solution, then it is likely it can pass into the vaginal canal from the hydrogel.  Note: Ibuprofen and other drugs are available in topical solutions for adsorption across the skin; if the drugs within the hydrogel remain in dissolved form, it is then more likely it will cross the membrane into the bloodstream. 


Methods:

a. First, create two acidic solutions by diluting HCl – one with a pH mimicking that of the stomach (pH 1-2) and one that mimics the pH of the vagina (pH 3-4). HCl is used due to its application in the creation of the hydrogel.  The presence of the acid in the drug loaded water will help form the hydrogel.
b. Typically, a 650mg dose of aspirin lasts 3.2 hours in human blood.  Humans typically have 5L of blood, yielding a concentration of 13mg/L.  Placing 650mg Aspirin into a 500mL solution yields a hyperconentrated mixture for dosage, which can be diluted to the desired concentration and pH for injection into the hydrogel.  For pH testing, 650mg (1 tablet) of aspirin will be dissolved in 500mL of each acid solution.
c. The time needed to fully dissolve the drug will be recorded; alternatively, if the tablet does not completely dissolve after an extended period of time, the excess will be removed, dried, and weighed to determine the amount of aspirin in solution.
d. The results of the two tests will be compared to see if pH has an effect on the dissolving of aspirin.

e. If time permits, repeat the test with ibuprofen to evaluate differences (if any) in the two drugs. 


ii. Elution of pain reliever from the hydrogel cap:  
· The ability of the hydrogel to elute substances needs to be evaluated.  If the hydrogel does not elute a biologically active concentration of the included pain relievers, the product will not work.  Two preliminary tests will be conducted to assess elution rates.

Methods:
· Test 1: Blue Dye Elution

This test will provide visual evidence that the hydrogel elutes injected chemicals.

a. First, the hydrogel will be prepared using water mixed with a blue dye (chemical composition to be verified upon confirmation with advisor).

b. After the gel sets, it will be placed in 100mL of water.  

c. Samples of 200µL will be taken every minute for 10 minutes, then every 2 minutes for the next 20 minutes.  

d. The samples will be placed straight into a spectrophotometer and absorbance will be compared to a standard curve to determine concentration.

e. A plot of concentration vs. time will be constructed and pictures of the water will be obtained to show that the water turned blue as dye eluted over time.



· Test 2: Aspirin Elution

This test will verify pain reliever elution from the hydrogel.
a. The hydrogel will be prepared as per the SOP.  A concentration of 13mg/L of aspirin will be incorporated by dissolving the aspirin in water prior to mixing it with the PVA and other reagents.
b. After setting, the hydrogel will be placed in 100mL of water at 37 degrees Celsius to mimic use in the body.  
c. Samples of 200µL will be taken every minute for 10 minutes, then every 2 minutes for the remaining 20 minutes.  These samples will be reacted with NaOH and a ferric reagent as per the SOP for aspirin assays.  
d. The resulting blue colored samples will be placed in a spectrophotomer.  Results will be compared to a standard curve so that sample concentration can be determined and a graph of concentration over time can be constructed for hydrogel elution.
II.  Validation

a. Two surveys will be distributed

i. First survey will be distributed to healthcare professionals in the OB/GYN field (courtesy of Monadnock Community Hospital, Peterborough, NH)

· Survey will outline medical qualities of device

a. Potential for allergic reaction

b. Potential vaginal irritation and/or discomfort

c. Willingness of staff to recommend device

d. Problems and/or concerns regarding device

e. Any suggestions

ii.  Second survey will be distributed to a panel of women ages 18-23 via Facebook
· Survey will outline

a. Potential comfort issues

b. Thoughts on willingness to buy/use

c. Thoughts on potential use problems

d. Questions about the device

e. Any suggestions
