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	SUBJECT:
	OSMOLALITY OF BODY FLUID (SERUM, PLASMA AND URINE)


I. Principle
The measurement of osmolality on the Micro-Osmometer (OSMO 1 ) is based on freezing point depression.  When a solute is added to a solvent, the freezing point of the solvent is lowered.  The quickest and most precise way to measure the freezing point of a solution is to super-cool it several degrees below its freezing point and then mechanically induce the sample to freeze.  The heat of fusion suddenly liberated causes the sample temperature to rise toward a plateau where an ice/water equilibrium is maintained.  This equilibrium temperature is by definition  the freezing point of the solution.  The Advanced Instruments Osmo 1  micro-osmometer utilizes high precision  thermistors  to sense   the sample temperature, to monitor  the degree of super-cooling and freeze induction, and measures the freezing point of the sample.
When a solute is dissolved in a pure solvent, the following changes in the solutions’s properties occur:


The freezing point is depressed.


Boiling point is raised.


Osmotic pressure is increased.


Vapor pressure is lowered.
II. Clinical Significance

The two major clinical applications of measuring osmolality are:  to determine whether serum water content deviates widely from normal, and to screen for the presence of foreign low molecular weight substances in the blood.  Normally, the measured osmolality and calculated osmolality are almost equal.
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Patients who have over dosed on alcohol or other poisons have a higher measured osmolality.  Significant information can be obtained by comparing calculated and measured osmolality.  The most common cause of an osmolar gap is ethanol overdose.

III. Policy Scope

The scope of this policy applies to all Laboratory staff that prepares or performs testing on laboratory specimens at UnityPoint Methodist.

IV. Specimen

	Order Codes
	Serum/Plasma Osmo. OSMO


	Urine Osmolality UOSMO



	Patient Prep.
	None required.

	Required volume
	20  uL of serum, plasma, or urine.  Urine may be random or timed specimen.

	Storage/Stability
	 Serum or plasma:  48 hours R.T. or 5 days at 2-8 C.  

 Urine: 24 hours at R.T. or 5 days at 2-8 C.     Prior to analysis, urine specimens must be warmed to room temperature


V. Reagents
A. Calibration standards - 50 mOsm/kg Calibration Standard, Part # 3MA005

B. 850 mOsm/kg Calibration Standard, Part # 3MA085
C. 2000 mOsm/kg Calibration Standard, Part # 3MA200 (optional)
D. Clinitrol™ 290 Reference Solution, Part # 3MA029
E. Osmolality Linearity Set, Part # 3LA028
F. Protinol™ Protein-Based Controls, Part # 3MA028
G. Renol™ Urine Osmolality Controls, Part # 3LA085
VI. Instrumentation/Equipment

A. Advanced Instruments Micro-Osmometer, Osmo 1 Single-Sample 
B. 20 µL Ease-Eject™ Sampler, Part # 3M0825
C. 20 µl sampler




D. Disposable sample cells
E. Disposable chamber cleaners
F. Micro-Sample Test Kit, Part # 133800
Inform Lead tech when new kit of tips is opened, so maintenance of wire tip can be performed. Printer paper, Part # FLA835
VII. Calibration

A. From the Home screen, tap the menu icon.  The main menu displays.
B. From the Main menu, tap Calibration.  The system prompts you to log in.
C. Login and follow the on-screen instructions to test samples from each specified     standard five times. You will test samples of known standards: either 50 and 850 mOsm/kg H2O for a 2-point calibration; or 50, 850, or 2000 mOsm/kg H2O for a 3-point calibration.
D. Upon completion of the last calibration test, the system displays a “Calibration successful” message or the reason for failure. Click OK to close the success (or failure) message. 

VIII. Quality Control

A. For each run of serum, plasma and urine samples analyze:

	Clinitrol 290 Standard: tolerance limit ± 2.  
	Ready to use.  Store at 2-30°C, stable 24 hours. Do not freeze.  Carefully snap off the top of ampule for use.  Mark open date on vial.  

	
	


B. On day of patient testing, run QC.  Valid QC values are good for 24 hours.
	Protinol Protein-based Controls. Level 1, Level 2 and Level 3
	Stored refrigerated, ready to use.  Stable for 7 days once opened and stored 2-8 C.

	Renol Urine Osmolality Controls, Level 1 and Level 2
	Stored refrigerated, ready to use, Stable for 10 days once opened and stored at 2-8ºC.


IX. Procedure
A. Below Steps:
1. Log in with your User ID and enter the Sample ID.
2. Place a new sampling tip on the sampler with the plunger wire carefully inserted into the middle of the tip. Verify that the tip is straight and firmly seated.
3. With you thumb on the plunger top and fingers grasping the barrel, depress the plunger; then insert the tip into the liquid sample at least ¼” (6 mm) below the surface. Gently release the plunger to load a 20 µL sample.'

4. Look at the sample you have just drawn. If there are voids or bubbles in the sample, discard it and load another sample that does not contain voids.
5. Remove any sample on the outside of the tip using a clean, lint-free, non-ionic paper. Quickly swipe the end of the sampler tip to remove any excess sample protruding beyond the tip. Be careful not to remove any of the sample from inside the tip. 
6. Holding the sampler by the barrel, carefully insert the tip into the sample port; then rest the sampler body in the operating cradle.
7. Grasp the operating cradle and push it slowly forward until you feel a positive stop. The test starts when the cradle reaches the forward position'Wait while the Osmo1 performs the tests. When the test completes, the resulting osmolality displays in the middle of the screen. 
8. Withdraw the operating cradle and remove the sampler from the cradle.
9. Grasp the sampler tip and depress the plunger to help remove it. Discard the sampler tip.
10. Wipe the plunger tip with a clean, lint-free, non-ionic paper, being careful not to dislodge the Teflon tip. 
11. Insert a clean, dry clamber cleaner into the sample port until you feel a positive stop. Rotate four or five times in one direction while applying forward pressure.
12. Withdraw the cleaner and use the other end to clean the probe again in the same manner. Leave the cleaner in the sample port until the next test.
13. To test additional samples, repeat this procedure.

B. Sample test errors

Occasionally, a test will not run to completion and an error message will be

displayed.  Test another aliquot and then a reference standard.  If many

tests produce error messages, refer to the Troubleshooting section of the

User's Guide.

C. Repeatability tips

1. Treat all samples, as well as standards and reference solutions, uniformly before the test.

2. To avoid contamination and evaporation, cover all samples not


immediately being tested.

3. Always start tests with samples at room temperature; cold samples are susceptible to condensation, warmer samples are susceptible to evaporation.

4. If an occasional sample produces irregular results, discard obviously discrepant readings as long as the instrument has been producing accurate readings repeatedly.  Repeat the sample in question.


5. Keep the cooling chamber clean between tests.

6. Never inject sample.

X. Maintenance

A. Osmometer
1. Clean the instrument exterior.  Periodically wipe the instrument with a barely damp cloth using either warm soapy water or isopropyl alcohol.

2. Clean air vents.  Check the fan located on the back of instrument for any  accumulated dust and debris that could impede air flow.   
3. Chamber cleaning.  If you experience multiple “Sample Pre-freeze” errors, or if you suspect contamination of the sample probe, clean the cooling chamber with a chamber cleaner that has been dampened with water.
4. Cleaning the Solenoid.  A dirty solenoid can cause “Sample Did Not Freeze” errors and can affect instrument accuracy and repeatability.   Instruments used daily should     be cleaned monthly, while instruments that are used less frequently should be cleaned every three months.

5. Call BioMed to replace fuses.

B. 20uL Ease-Eject Sampler

To ensure proper instrument operation:  replace the plunger wire tip of the sampler every 500 tests or every time a Micro-Sample Test Kit is depleted.  Failure to replace the plunger wire may affect instrument accuracy and repeatability.

Note:  A sampler plunger wire is included with each Mirco-Sample Test Kit.

XI. Reporting Results

A. Run all patients in duplicate, only report if results are within ±2mOsm/kg.
B. Document in LIS action taken when QC values are outside the established limits.

C. Reference ranges 
Serum/Plasma
Child/Adult:  
275 -  295 mOsm/kg H20



60 – 150 Yrs:
 288 – 301 mOsm/kg H20
Urine
 
Random: 50 - 1200 mOsm/Kg H20


depending on fluid intake, >12months – 150 years
D. Analytical Measurement Range:  
50 - 2000 mOsm/kg H2O


Clinical Reportable Range:

50 - 2000 mOsm/kg H2O

Report results greater than 2000 mOsm/kg as ' >2000' and consult the clinical 
chemist.
XII. Procedural Notes/Problem-Solving Tips
A. Interpreting Results
Data generated using Advanced Instruments standards and reference solutions may be analyzed according to the accuracy and precision specifications of the instrument. 
	
	Manufacturer’s Specifications

	Accuracy
	· ≤2 mOsm/kg H2O from nominal value from 0 to 400 mOsm/kg H2O (1 SD)

· ≤0.5% from nominal value from 400 to less than 1500 mOsm/kg H2O (1 SD)

· ≤1% from nominal value from 1500 to 2000 mOsm/kg H2O (1 SD)

	Precision
(Within-Run Repeatability)
	· Standard deviation ≤2 mOsm/kg H2O from 0 to 400 mOsm/kg H2O (1 SD)

· Coefficient of variation ≤0.5% from 400 to less than 1500 mOsm/kg H2O (1 SD)

· Coefficient of variation ≤1% from 1500 to 2000 mOsm/kg H2O (1 SD)


Accuracy and precision (within-run repeatability) specifications apply to 
Advanced Instruments standards and reference solutions. Performance at 
Reference Conditions: 20°C to 25°C (68°F to 77°F); 40 to 60% relative humidity.
XIII. Limitations

In a simple solution (i.e., glucose or sodium chloride in water), the freezing point can be measured and the unit concentration easily determined from an equation or a reference table. However, the equation is unique for each solute. In a more complex solution, all ionized and non-dissociated species contribute to the freezing point depression. The concentration of each solute cannot be easily determined.
A. Interfering Substances
The data below was collected following CLSI document EP7 Interference Testing
In Clinical Chemistry.6
No interference was observed on the following interferents up to and including these concentrations7:
	Hemolyzed Serum
	Icteric Serum
	Lipemic Serum

	31.25 mg/dL hemoglobin
	25.1 mg/dL bilirubin
	1557 mg/dL triglycerides


B. Reportable Range (Analytical Measurement Range)
     50 to 2000 mOsm/kg H2O
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