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PURPOSE: 

The purpose of this procedure is to inform testing personnel about the operation of the Refractometer for urine specific gravity.  

PRINCIPLE
 

The refractive index of urine correlates closely with the specific gravity and serum protein.  It is a ratio of the velocity of light in air to the velocity of light in solution, and is directly proportional to the number of dissolved solids in urine.  This ratio varies directly with the number of dissolved particles in urine and, as such, varies similarly with the specific gravity of urine.

 

EQUIPMENT
· Refractometer

· Disposable pipet
REAGENTS
· Distilled water
· Urine controls.
· MAS 1 & MAS 3

·  Refer to the manufacturer’s storage and use instructions and assayed values. 
· 3.4% NACL
· 6.8% NACL
QUALITY CONTROL
 
Test the refractometer with distilled water. The reading should be 1.000 +/- .001. Record this value on the UA01-004 Form A3 (EMCP) and UA01-004 Form C (EMC-EP) log sheet. 
1. Process the commercial urinalysis controls. Record the values on the UA01-004 Form A3 (EMCP) and UA01-004 Form C (EMC-EP) log sheet. If the results fall outside the acceptable range, repeat the procedure.  (See Troubleshooting section of this procedure).

2. Expected Range:

Compare the lot number given on the quality control log with the lot number on the bottle of urine control material; they should match.  The expected results for the lot are designated on the log sheet for each testing parameter. 
SPECIMEN
Urinalysis Specimen in a clean container.  Do not centrifuge or use preservative.  Refrigerate urine if testing is delayed more than 2 hours.

 PROCEDURE
 

1.
Lift the Daylight Plate of the refractometer and place a small amount (2 to 3 drops of the liquid sample on the prism (enough to cover the entire prism).  The area should be free of any air bubbles or dry spots.  Gently and slowly lower the plate down to prevent splash.  Allow the sample to rest on the prism for approximately 30 seconds before going to step 2.  (This allows the sample to adjust to the ambient temperature of the refractometer.
2.
Point the Daylight Plate of the refractometer toward a source of light or press the LED ON/OFF button.  The upper portion of the field will be blue; the lower portion will be white.   Read the value directly from the specific gravity scale.  Take the reading from the boundary line.

3.
Clean the refractometer after each use with distilled water, wipe lens with lens paper or soft gauze.
DO NOT IMMERSE IN WATER.

4.
Wipe eye piece with alcohol.

RESULTS
 

Report result to the nearest thousandth, (e.g., 1.010.)

Results greater than 1.035 should be reported as > 1.035. 
REFERENCE RANGE
 

Specific gravity = 1.003-1.030

MAINTENANCE
 

1.
Daily
 

a. Clean the eyepiece, prism glass and Day light plate with lens paper or soft gauze.  Any smears on any of these parts interfere with readings.  An alcohol pad can be used for disinfecting.  Do not use any abrasive material or scratchy paper to clean these parts.

b. Verify calibration daily to ensure accuracy by using H20
CALIBRATION AS NEEDED 
1.
Lift the Daylight Plate and place 3 drops of distilled water on the prism (enough to cover the entire prism).  The area should be free of any air bubbles or dry spots.  Gently and slowly lower the plate down to prevent splash.  Allow the sample to rest on the prism for approximately 30 seconds before continuing to step (this allows the sample to adjust to the ambient temperature of the refractometer).
2.
Hold the refractometer to your eye.  Point the daylight plate in the direction of a light source or oppress the LED ON/OFF button.  You will see a circular field/scale with graduations down the center (you may have to adjust focus using the Focus Control to see the graduations clearly).  The upper portion of the field should be blue and the lower portion white.
3.
Unscrew and remove the Watertight Screw.  While looking through the eyepiece, turn the Calibration Screw until the boundary between the upper blue field (dark) and the lower white field (light) meet exactly on the 1.000 line of the specific gravity ‘U.G.” scale.  Reinstall the Watertight Screw after calibrating.  Once this step is complete, the instrument is calibrated and shifts in ambient room temperature (between 50°F to 86°F) do not recalibrate.  When moving to a different ambient temperature, such as from inside to outside, the manufacturer recommends recalibrating to maintain accuracy and reproducibility.

TROUBLESHOOTING
1. Clean refractometer and repeat control.

2. If control still out-of-range, check control for expiration date, inspect instrument, review technique.

3. Repeat control.
4. If control still out-of-range, open a new bottle of control solution and repeat test.

5. If control comes in range, discard controls that gave out-of-range results.  If controls are still out-of-range, go to step 6. 
6. Do not use instrument, call Aramark.  Suspend the use of the refractometer until the problem is resolved.  
PROFICIENCY TESTING
 

As an additional assurance of quality, two proficiency testing samples are distributed three times annually.  These samples are from the Clinical Microscopy Survey (CM) from CAP and are distributed by the Laboratory Department.  
PRECAUTIONS and LIMITATIONS
1. Accurate measurement depends on careful calibration.  Follow the instructions closely.  Shifts in the ambient room temperature will necessitate recalibration.

2. The sample must be allowed to adjust to the temperature of the prism prior to measurement.  The prism and sample MUST be at the same temperature for accurate results.

3. Do not expose the instrument to damp working conditions and DO NOT immerse the instrument in water.  If the instrument has become foggy, water has entered the body.  Call Biomed or contact the service rep.

4. Always clean the instrument immediately after taking each reading to protect the prism.  Clean the instrument between each measurement using distilled water and a soft, damp cloth.  Failure to clean the prism on a regular basis will lead to inaccurate results and damage the prism’s coating.

5. This is an optical instrument which requires careful handling and storage.  Failure to care properly for this refractometer can result in damage to the optical components and its basic structure.  With care, the instrument will provide years of reliable service.
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