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	SUBJECT:   Osmolality- Fiske Micro-Osmometer


	1.    PRINCIPLE:


	Freezing point depression: When a solute is added to a solvent, the freezing point of the solvent is lowered. In aqueous solutions, one milliosmol of solute per kilogram of water depresses the freezing point by 1.858 millidegrees Celsius


	2.    CLINICAL SIGNIFICANCE:


	In normal people there is a close relationship between urine specific gravity and osmolality; however, this relationship is maintained much less in patients with renal disease. Therefore, assessing the concentrating ability of the kidneys is considered more valid using osmolality than specific gravity. Causes of hyperosmolality are insufficient intake or excessive loss of body water, abnormal accumulation of osmotically active metabolites (i.e. glucose, urea, sodium), or excessive administration of hyperosmolar solutions. Hyposmolality can be caused by excessive intake of or inadequate output of water, or by inadequate intake of or excessive loss of sodium. Excessive water intake may be iatrogenic or psychological, while inadequate output may result from inappropriate secretion of ADH or decrease glomerular filtration rate. Excessive sodium loss may be seen in Addison’s disease, salt-losing nephropathies, vomiting and diarrhea. Hyposmolality may also be seen in patients after surgery. Normal urine osmolality to serum osmolality ratio is 1.0-3.0


	3.   SPECIMEN:  
A.   COLLECTION AND PROCESSING:


	Serum, plasma or urine is the specimen of choice. Urine samples should be centrifuged and the clear supernatant utilized in the testing


	B.    REJECTION:


	Only serum, plasma, or urine are tested
	


	C.   STORAGE AND PRESERVATION:


	Specimens may be refrigerated for up to 48 hours if there is a delay in testing.  For longer delays, the specimen may be frozen.


	4.   REAGENTS, STANDARDS, AND CONTROLS:

A. CONTROL PROCEDURE:


	2 levels of control material are tested: Biorad Liquichek Urine chemistry level 2 and Advanced instruments Clinitrol 290 Reference solution.

The 290 Reference solution verifies the expected level for serum, and the Liquicheck Urine Level 2 verifies the expected level for urines. 

Controls will be performed once every shift that testing is performed. Thereafter, the Clinitrol 290 should be assayed along with any serum osmolality requests, and the urine control with any urine osmolality requests.  Patients must be analyzed in duplicate, but control material need only be tested once if results are within acceptability limits.
QC results are documented on the osmometer worksheet and in the LIS QC package.  Refer to nvml.ua.000 “Current Quality Control Materials-Urinalysis” for more information on selection, preparation, and storage of QC material.
	


	5.   EQUIPMENT:

A.   INSTRUMENTS:


	Fiske Model 210 Micro-Osmometer


	6.   PROCEDURE:

A.   PERFORMANCE:


	a. Draw a sample of the fluid into the 20ul pipetter.
b. Insert pipette tip to the bottom of the sample tube.  Eject the sample without splashing.

c. Inspect the sample.  NO BUBBLES ALLOWED. Tap the tube lightly to unite all of the sample at the bottom of the tube as required.

d. Place the loaded sample tube into the sample well.

e. Fully lower the measuring head into the sample tube.

f. Initiate test by pressing the test button.

g. Wait approximately 90 seconds for the test to complete.  The display will show the result in the window.  Record the result and raise the operating head to the stop position.

h. Lift the sample probe.  

i. Use a probe cleaner to clean any residual sample from the probe.

j. Remove the sample tube from the cooling chamber and discard.  Between test samples, leave the probe in the raised position

k. Repeat on new sample.  Results should be within 2.  Repeat if necessary.  Be sure to use a probe cleaner after each test.  DO NOT LEAVE THE PROBE IN THE SAMPLE.  Between test sessions, place a clean tube in the chamber and lower the probe.


	7.   QC PERFORMANCE POLICY:

A.   CALIBRATION AND CALIBRATION VERIFICATION


	If the controls are out of range, a new probe is installed or the instrument has been serviced in any way, a new calibration should be performed.  
The Fiske 210 has a direct reading calibration that requires no adjustment of the instrument by the user.  Run the menu driven calibration program, which prompts the user to run a series of tests using calibration standards at 50, 850 and 2000 if selected.  When the tests are complete, the Fiske then calculates and stores the calibration coefficients.

Calibration Procedure:

a. When the display reads “Osmometer Ready”, press the NEXT button until CALIB appears over the left button.  Press it to initiate the calibration procedure.  Calibration can be cancelled without changing the existing calibration by pressing the EXIT button.

b. Display will briefly read “50 mOsm/Kg calibration” and then prompt the user to insert a 50 calibration standard.  Follow the prompts on the instrument display.  When the instrument completes the test and reports the result, raise the measuring head and clean the probe.  Continue testing 50 calibrators until this calibration point is complete.

c. The calibration program will now read “850 mOsm/Kg calibration” and then prompt the user to insert the 850 calibrator.  Again, follow the prompts on the instrument until this calibration is complete.

d. If calibration is successful, the instrument will briefly display “Calibration Complete” and then “Osmometer Ready”.

e. Verify the calibration by running controls.

f. Document calibration in logbook.

g. For more complete information refer to the user manual or call technical service at 1-800-225-1002.  


	B.   FAILURE/REMEDIAL ACTION:


	If the Fiske 210 is inoperable, send specimens to Lima Memorial Hospital.


	8.   EXPEXCTED RESULTS:

A.   REPORTABLE RANGE:


	0 -2000 mOsm/Kg

If above reportable range, report as >2000 mOsm/Kg


	B.   REFERENCE RANGE:


	1.Serum: 275 -295 mOsm/Kg
2.Random Urine: 250-750 mOsm/Kg
3.Timed Urine: 400 -1000 mOsm/Kg


	C.   CRITICALVALUES:

	n/a


	9.   PROCEDURAL NOTES:
A.    BACKUP FOR INOPERABLE SYSTEM


	Send to Lima Memorial Hospital


	11.    LIMITATIONS AND INTERFERRING SUBSTANCES:


	Grossly hemolyzed serum samples may have slightly elevated results. 


	12.    METHOD VALIDATION:

	March 2008

	13.    REFERENCES:

	Fundamentals of Clinical Chemistry, Tietz, Norbet, W.B. Saunders Co., Page 694, 1987

Interpretations in Clinical Chemistry, Beeler, Myrton, ASCP Press, Pages 110-111, 1983

Fiske Model 210 Micro-Osmometer User’s Guide, 2105 Rev. 15 110606, Norwood Mass. 02062
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