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I. Design Brief

Every month women are confronted with a plethora of problems associated with their menstrual period.  These problems include headache, backache, cramping, bloating, and, occasionally, a very heavy flow.  Common pain relievers are often used to alleviate these problems in conjunction with either a sanitary napkin or a tampon.  It has been determined that combining these two products into a dual function device would be beneficial. A pain reliever eluting tampon would eliminate a step in feminine care while increasing comfort levels of consumers.  

II. Design Specifications

a. Components:  The design includes specifications for the creation of an hydrogel for drug release and stem for hydrogel attachment to the tampon.
b. Hydrogel for drug release– The tampon would contain:
i. A PVA hydrogel made from PVA powder, HCl, and glutaraldehyde.
ii. Pharmaceutical – The tampon will contain a pain relieving medication
1. Aspirin – the initial design incorporates 650mg aspirin due to ease of testing the drug release mechanism 

iii. Drug release will be in the vaginal canal, where a pH of 3.8-4.5 is normal.  The drug must not be destroyed or chemically altered in such an environment. 

iv. The drug must absorb across the skin and into the blood stream.

c. Stem – the hydrogel will sit on a stem that inserts into a generic tampon base

II. Sizing:  The device will be available in multiple sizes in order to accommodate different flow rates.
a. Size ranges – The tampon will be available in light (6-9g), medium (9-12g), and heavy (12-15g) absorbency ranges.  
b. Dimensions – The product will have a length and diameter consistent with current products.  
i. Compressed: Cylinder with length 1 ¾”  and diameter 5/8”, +/- 1/8”
ii. Noncompressed:   Rectangular box with length 2 3/8”, width 2”, and depth ¼”, +/- 1/8”
iii. Length of stem: Consistent with tampon sizing.  1 ½” in length for insertion into tampon base. 
III. Drug Dosage:  The product should contain a dosage of pain reliever consistent with FDA approved drug levels. 
a. Dosing – The typical dosage is 650mg of aspirin every 4-6 hours

IV. Packaging:  The packaging method should ensure sterility of the product for safe usage by consumers
a. Cleanliness – The tampon must be produced in a clean environment in order to ensure cleanliness of the product at the time of packaging.  The packing material must be sealed such that a clean environment is maintained prior to insertion. No tears must be present in the package.

V. Shelf Life: The product will have a long shelf life so that sterility, absorbance, and drug efficacy are not lost prior to consumer use.

i.
Ensuring long term cleanliness – Packaging must be sealed so that no particles from the environment (e.g. bacteria, dust particles, or other irritants) will contact the tampon.

ii.
Absorbance and drug efficacy – Long term adsorbent properties of the cotton and rayon material have been proven; current aspirin products are shown to have long shelf life.

III.  Performance Requirements

I. Consumer Expectations:  The device must comply to consumer expectations. Based on current market standards, the level of absorbance and pain relief of the device must meet those expected from non-combination products.

a. Absorbent — The tampon must absorb up to 15g of fluid based on sizing, while minimizing leakage.  

b. Pain Relief – The device must relieve common menstrual symptoms such as cramping and headaches.

c. Comfort – The device must not cause discomfort after insertion.

II. Validation/Verification: Device performance must be verified in the following areas.

a. Drug release – The level of pain reliever in the blood stream after insertion must be consistent with current standards; it must be high enough to relieve pain.

b. Absorbance – The device must be able to absorb the typical menstrual flow of 1.5mL per hour. This is validated by incorporating an already tested, generic tampon base.
c. Benefits over other products:  For marketability, the product must have some benefits making it more desirable than current tampon products.

i. It eliminates a step in feminine care.

ii. There are no harmful GI tract problems due to ingestion of ibuprofen.


IV.  Hazard Analysis

I. Irritation:   Vaginal endothelium irritation could be caused by one of two sources: secreted pain reliever (aspirin) or the material composing the drug eluting matrix (PVA).

II. Overdose: Insertion of more than one tampon at a time may result in overdose; instructions on the safe use of the product will be included in the packaging.  

III. Toxic Shock Syndrome: The potential for the product to cause TSS is low, due to improvements in tampon production.  The TamPain will be produced similarly to current products in order to ensure a low occurrence of TSS cases.
IV. Infection:  The product must be produced in a sterile environment and be packaged such that foreign matter cannot come in contact with the tampon prior to insertion.  This ensures that rate of infection will be low by preventing contact with bacterium. 


V. Testing

I. Drug Release:  To test drug release, static testing of the spirin will be done.  

i. pH testing – The pH in the stomach is different than in the vagina, thus aspirin will be dissolved in different pH solutions to ensure it remains in solution for adsorption across the skin.
ii. Amount of drug eluted from the hydrogel over time will be measured and quantified using a colorimetric assay.
VI. Competition

I. Tampons:  The product will have to compete against current tampon companies such as Tampax, Playtex, and o.b. tampons.

II. Pain Relievers:  The product will have to alleviate pain as well as conventional methods of pain relief

a. Oral medications – The product will compete against current over the counter pain relieving medications such as Motrin, Midol, and other generic brands.

III. Pricing:  The product must not cost an excessive amount to produce, or else selling prices will be much larger than competing products.

Sources:

http://www.fda.gov/cdrh/consumer/tamponsabs.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682159.html#why
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