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P.O. Box 250221
Franklin, MI 48025
a et nalvsis Report

Efficacy Testing of Forever Fresh Odor Eliminator Product
Dear Mr Shy:

This is the final report pertaining to the above-captioned project that you
commissioned regarding efficacy testing of Forever Fresh Odor Eliminator in a
model system study.

Sample Log
The following samples were received for testing:

1) Six Forever Fresh Odor Eliminator Pouch Samples

Background Information & Analysis Request

The above-captioned samples are intended for marketing under the trade
name Forever Fresh Odor Eliminator. The product is a mixture of natural zeolite
minerals sealed in a Tyvek pouch. The pouch weighs approximately 400 grams.
The project sponsor requested efficacy testing of the product to determine its
ability to absorb and sequester a range of odor molecules in a closed model system.
It was specifically requested that cigarette smoke be tested and also character
impact compounds representative of pet odors (urine, feces etc.), dirty sweat socks,
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fishy smells, food and/or cooking odor, sulfuryl and other miscellaneous odor
categories. The test was designed as a time course study with periodic
measurements to be taken of airborne odor concentrations both in the presence and
absence of the Odor Eliminator product. Sampling frequency was suggested at
once hourly out to a maximum of approximately six hours. Analytical
determinations were to be made by Headspace-GC-MS and/or Purge & Trap-
Thermal Desorption-GC-MS methodology as deemed appropriate to meet study
requirements,

Overview of Study Design & Analytical Methodology

The study was conducted in a closed system using 25 liter volume Tedlar
gas sampling bags as the test chambers. This volume is equivalent to 0.88 cubic
feet (ft°) or 0.025 cubic meters (m®). Cigarette smoke and/or mixtures of odor
compounds were injected into air-filled Tedlar bags with and without an Odor
Eliminator pouch sealed inside. The bags were allowed to equilibrate at room
temperature and at time 0 and in 30 second intervals thereafter, samples of air from
the headspace within the bags were withdrawn using a gas-tight syringe and
analyzed by Gas Chromatography-Mass Spectrometry for the presence and
concentration of odor indicator compounds. The data from the control bags (no
Odor Eliminator) were compared to those containing an Odor Eliminator pouch
and the percent reduction in odor was quantified. The following Table is a list of
the odor compounds tested in the study:

*Compound Odor Description
cigarette smoke cigarette smoke odor
ammonia ammoniacal, urine
trimethyl amine (TMA) fishy odor
skatole animal/fecal zoo-like odor
methylene chloride solvent, paint remover
acetone nail polish remover
dimethyl sulfide (DMS) sulfuryl odor, vomit-like




isopropanol (IPA) rubbing alcohol, hospital-antiseptic
3-methylbutanal (isovaleraldehyde) roasted, cooked food aroma
dimethy] disulfide (DMDS) garlic odor

n-octane paint thinner, mineral spirits
ethyl butyrate fruity, like Juicy Fruit gum
butyric acid body odor, dirty sweat sock odor

*Please note, in addition to a wide range of odors, the test compounds also
encompass a range of chemical classes including carboxylic acid, amine, N-
heterocyclic, sulfides, hydrocarbon, alcohol, ketone, aldehyde and ester. Also,
cigarette smoke is a complex mixture containing hundreds of compounds from

many chemical classes.

Details of Test Conditions & Analytical Methodology

Tedlar gas sampling bags (25 liter size) were obtained from SKC products
company. Tedlar bags are made from inert and highly chemically-resistant,
polyvinyl fluoride film which is a gas-tight, full vapor-barrier material and is non-
adsorptive towards test substances. The bags contain a septurn port and silicone
rubber septa for injection of test compounds and for withdrawing headspace gas
for sampling. Tests were conducted in three groups. Cigarette smoke was tested
by itself, a second group consisted of amines (ammonia, trimethyl amine and
skatole) and the third group contained carboxylic acid and other odor compounds
(acetone, dimethylsulfide, isopropanol, 3-methylbutanal, dimethyldisulfide, octane,
ethyl butyrate and butyric acid). The solvent compound, methylene chloride was
included in the amine group simply because it was used as solvent to dissolve and
deliver the skatole. Testing was done in different groups to prevent chemnical
interactions between test substances. For instance, acids and amines will react and
neutralize each other and the products are non-volatile and would not be detectable
in the headspace. For each group of compounds tested, two Tedlar bags were
prepared, one containing an Odor Eliminator pouch and the other without to serve
as a control. Both bags were filled to capacity with air and odor test compounds
were injected into both bags at the same concentration. The Odor Eliminator
pouches were sealed inside the Tedlar bags by slitting the seam open on an edge
with a razor blade and then heat-sealing them back leak-tight using a heat seal

machine.








































































