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1.0 Background

Respiratory Research, Inc. (RRI) requires that all pH assays done internally documented in the
form of a Standard Operating Procedure (SOP). These documents are reviewed by the subject
experts at RRI and evaluated. Key tenants for approval and implementation are:

1. Demonstrated accuracy with the assay as compared to the Exhaled Breath Condensate
pH Reference Laboratory at Dr. John Hunt’s laboratory at the University of Virginia in
Charlottesville VA. Accuracy is determined though double-blind measurements of EBC
samples with known post-gas-standardization pH levels.

2. Demonstrated consistency and reproducibility with the assay are evaluated. Any
discrepancies are root-caused and corrected in the form of updates to the SOP.

3. Compliance with GLP guidelines

2.0 Scope

This document outlines the main points of the EBC pH assay procedure. This document itself is
a high-level overview of the assay and serves as a general-purpose SOP. Each Exhaled Breath
Condensate pH Assay is performed independently with a unique specimen collected at a unique
point in time for a given patient. However, patients will often provide several such specimens,
each collected at a different time.

For clarity, this SOP assumes a single patient has provided six independent specimens,
each of which is handled and measured independently, but all moving through the
process together as a patient-specific batch of six independent tests.

3.0 Environment

Perform the process described below only in laboratory conditions. “Deionized water” refers to
ultrapure deionized water which meets or exceeds specification ASTM D 1193 for Type | and type
Il Reagent Grade Water.

4.0 Precautions

4.1 Warning! Safety Caution: The use of oxygen during EBC pH testing may cause
be a fire hazard. Please see the MSDS for more information.

4.2 Warning! Safety Caution: Always wear suitable protective items. Specimens
are a human body fluid (exhaled breath condensate) and, depending on how
collected may contain contagious microbials. Suitable protective gear must be
worn at all times when handling EBC and should include the following items:
421 Alaboratory coat
422 Powder free protective gloves
4.2.3 Eye protection
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5.0 Brief Overview

Equipment

Prepare work rack
Create report and aliquot specimens
Gas-standardize specimens
Measure and record pH.

5.1

5.2

EQUIPMENT
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RRI Aluminum plunger Item # 3002 — to plunge RTube™ collectors and
pool specimen at the top of the tube for pipetting

Pipetter — adjustable to 200-250 pL

Disposable pipette tips — 1 milliliter with sharp point, one per sample.
Polypropylene test tubes VWR Stock # 60818-099

Caps for Polypropylene test tubes VWR Stock # 60819-014

Permanent marker — to write sample #s on test tubes (this can be
replaced with appropriate pre-printed stickers)

PREPARE WORK RACK

Gas-standardization is performed by bubbling oxygen or other carbon dioxide-free gas
through the EBC specimen. This can be done with a simple setup consisting of a gas
tank, regulator, hose, and pipette. The pipette is simply immersed in the test tube
containing the EBC specimen and directs the flow of gas through the specimen.

For convenience, these items can be attached to a work rack [Figure 1] thereby
integrating these into a more user-friendly arrangement can also be used as a means of
increasing throughput and minimizing technician labor:
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Remove pH probe from storage solution.

Calibrate pH probe/meter using a 3 point pH calibration of 4, 7, and 10.
Slope should be >= 90% and recorded at beginning and end of each
assay run.

Rinse pH probe thoroughly with deionized water and insert in temporary
storage tube filled with DI water

Verify sufficient gas pressure at oxygen tank (Assure tank is not empty).
Open all 8 black delivery valves on the work rack. (These are flip
switches in the top cross bar of the work rack.) Open is UP.

Open oxygen tank valve. Adjust the first stage of the regulator to the fully
open position. Slowly adjust the second stage of the regulator until it
reaches 40 psi.

Adjust the regulator on the work rack until the pressure gauge shows 40
psi.

Close all delivery valves on the work rack.

Repeat daily for all work racks prior to beginning any assay work.
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