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OSMOLALITY TESTING ON SERUM AND URINE USING THE ADVANCED MICRO-OSMOMETER MODEL 3320
	Policy
	All serum and urine osmolality testing is performed at the Moreno Valley Medical Center Laboratory.  Result all patient tests in the Cerner LIS system.


	Principle
	Advanced Osmometers use the technique of freezing point depression to measure osmolality. Osmolality is the total solute concentration of an aqueous solution. The instrument utilizes high-precision thermistors to sense the sample temperature to control the degree of supercooling and freeze induction, and to measure the freezing point of the sample.

When used by a trained operator in clinical applications, the osmometer provides results that assist in establishing the proper diagnoses and treatments for patients with disorders involving wate and electrolyte imbalances.

The freezing point of a solution is that temperature at atmospheric pressure at which the solid and liquid phases will co-exist in equilibrium.  To find the freezing point of a liquid the solution is super-cooled to a few degrees below the freezing point and mechanically induces the sample to freeze.  The heat of fusion suddenly liberated causes the sample temperature to rise toward a plateau temperature, where a liquid/solid equilibrium occurs.


	Specimen Requirement
	A. Patient preparation: None required.

B. Type of specimen: The specimen of choice is urine collected in a clean container or serum collected separator (SST-gold top) or equivalent tube.  Minimum sample requirement is 0.5 ml of serum or urine.  Plasma specimens are unacceptable.
C. Special Instructions: When doctor orders both a urine and blood osmolality, the blood should be drawn as soon as the patient voids.
D. Urine samples are stable for 24 hours at both room temperature and refrigerated, and for 1 week frozen. Serum samples are stable for 48 hours at both room temperature and refrigerated, and for 1 week frozen.
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	Equipment and Reagents
	A. Advanced Micro-Osmometer Model 3320

B. 20 microliter Ease-Eject Sampler. Part No. 3M0825
C. Sampler Plunger Wires (2) Part No. 3M0828

D. Barcode Scanner and Thermal Printer. Printer Paper (5) Part No. 3D3835
E. 50 mOsm/kg H2O Calibration Standard – a standard provided by Advanced instruments which contains 50 mOsm/kg H2O, prepared by adding a set amount of NaCl to Water.  Store at room temperature (10-30ºC) (10 X 2 mL ampules) Part No. 3MA005
F. 850 mOsm/kg H2O calibration Standard – a standard provided Advanced Instruments which contains 800 mOsm/kg H2O, prepared by adding a set amount of NaC1 to water.  Store at room temperature (10-30ºC) (10 X 2mL ampules) Part No. 3MA085
G. Clinitrol 290 mOsm/kg H2O Reference Solution -  a control provided by Advanced Instruments which is a near-serum osmolality reference solution for the osmometer. Store at room temperature (10-30ºC) (10 X 2 mL ampules) Part No. 3MA029
H. Sample Tips and Chamber Cleaners, 500/box Part No. 3MA800
I. Replacement sample plunger must be installed with every test kit (500 samples). For instructions on this procedure, see “Sampler plunger wire replacement and verification” in Chapter 5 of the User’s Guide.


	Quality Control
	A. Clinitrol 290 Reference Solution is intended for use in evaluating the osmometer performance and is run with the quality control when there’s a patient run. It is stable unopened for 3 years or the expiration date on the box whichever comes first at 2-30oC. When opened, Clinitrol 290 is stable for 1 week when covered with parafilm. The Quality Control sample for serum are the Bio-Rad LiquiChek Unassayed Chemistry Control Levels 1 and 2. For urine, use BioRad LiquiChek Urine Chemistry Controls Levels 1 and 2. Record and plot all QC results in the QC logs.
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	Quality Control, con’t.
	B. The Clinitrol 290 mOsm/kg H2O control must read between 288 and 292.  Clinitrol 290 and all controls are run once a day when there’s a patient run and must be acceptable per QC policy. Always check that quality control was ran and acceptable before releasing any patient result. If QC is not acceptable, follow these steps:
1. Check to see when the control was opened.

2. If the control has been opened longer than one week, or if it has been stored without being covered with parafilm (Clinitrol), open new control and rerun.

3. Recalibrate and rerun controls.

4. Consult manager or call hotline.



	Sample Test Procedure
	A. Insert a sampler tip into place on the sampler. The sampler tip must be straight and firmly seated.
B. Depress the sampler’s plunger and insert the sampler tip at least ¼ inch (6 mm) below the surface of the fluid to be tested. Gently release the plunger to load a 20-uL sample.

C. Visually inspect the sample. If there are any large voids or bubbles in the sample, expel the sample and load a bubble-free sample.

D. Wipe the sides of the loaded sampler tip with a soft, no-lint, non-ionic paper tissue (kimwipe) to remove any clinging droplets. Then quickly wipe the end of the sampler tip to remove any fluid protruding beyond the tip. Be careful not to remove any of the sample. The exposed surface of the sample must be level with the end of the tip or may be slightly concave.
E. Remove the chamber cleaner from the sample port and discard.

F. Scan the barcode # of the sample or QC being tested.

G. Holding the sampler by the barrel, insert the tip into the sample port, then rest the sampler in the operating cradle.

H. To start the test, push the operating cradle in until it reaches a positive stop. The instrument will run the test for approximately one minute and display the result in the format “Osmolality xxx mOsm.” The test can also be started by pressing the left key on the keypad then pushing in the cradle.
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	Sample Test Procedure, con’t.
	Note: To cancel a test in progress, use the same method used to start the test. If the cradle was used, pull back on the cradle. If the keypad was used, use the right “Cancel” key.
I. Record the results and pull back the operating cradle to a positive stop. The result will print automatically after testing.
J. Remove the sampler from the operating cradle.

K. Insert a clean, dry chamber cleaner into the sample port and rotate it four or five times in both a clockwise and counterclockwise direction. Withdraw the chamber cleaner and insert the opposite end. Rotate the chamber cleaner in the same manner and leave it in the sample port until the next test.

L. Remove the used sampler tip from the sampler by pressing firmly enough on the sampler plunger to dislodge the tip, or apply a slight bending force using the thumbs and forefingers where the tip is pressed on the sampler. Discard the used sampler tip.

M. Wipe the Teflon plunger tip with a soft, no-lint, non-ionic paper tissue. Be careful not to dislodge the tip. Cover with a clean sampler tip when not in use.
N. To run additional tests, repeat this procedure beginning with step A.


	Calibration
	It must be emphasized that repeatability is essential to calibration. A “calibration” is based on repeatable “hard” numbers for reference materials. Simply run the menu-driven calibration program which prompts the user to run a series of tests using calibration standards at 50 mOsm/kg H2O, 850 mOsm/kg H2O, and if selected, 2000 mOsm/kg H2O. When the tests are complete, the instrument 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 Calibration” and then prompt the user to insert a 50 mOsm calibration standard. Follow the prompts on the instrument display. When the instrument completes the test and reports the result, remove the sampler and clean the cooling chamber. Continue testing 50 mOsm calibration standards until this calibration point is complete.
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	Calibration Procedure, con’t.
	C. The calibration program will now briefly read “850 mOsm Calibration” and then prompt the user to insert an 850 mOsm calibration standard. Again, follow the prompts on the instrument display. Continue testing 850 mOsm calibration standards until this calibration point is complete.
D.  The 2000 mOsm Calibration has been turned ON in the Setup menu, so the calibration program will prompt the user to insert a 2000 mOsm calibration standard. Again, follow the prompts on the instrument display. Continue testing 2000 mOsm calibration standards until this calibration point is complete.

If the 2000 mOsm Calibration has been turned OFF, then this additional series of calibration tests will be bypassed by the calibration program.

E. Upon successful calibration, the instrument will briefly display “Calibration Complete,” then “Osmometer Ready.”
F. Verify the calibration by running controls before testing unknown samples.


	Calibration Notes
	· The Model 3320 will retain its previous calibration data until it completes a new calibration, and the display reads “Calibration Complete.”
· If the instrument has calibration information in memory, the results displayed during the calibration procedure will be  close to the nominal value of the standards used. If the instrument has no calibration information in memory, or if a probe has been replaced, the results displayed may be far from the nominal value of the standards used. If the displayed values repeat consistently, the calibration will automatically adjust when the calibration sequence is complete.
· The calibration procedure may be terminated at any time by pressing EXIT. The instrument will display “Calibration Canceled,” and beep twice. The previous calibration will be retained. The user will be prompted again to insert the appropriate calibration standard.

· The instrument needs to be calibrated after set up, every 6 months, when a probe is changed or when the quality control start to drift. If you determine that the initial calibration is incorrect, re-calibrate as well.
· If instrument has been moved from a location having a different operating temperature, it should be allowed to stabilize at the new temperature for 20 to 30 minutes before running calibration.
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	Maintenance
	Daily Maintenance
1. Cleaning Air Vents – Examine the air vents on the underside and rear of the instrument to ensure that they are unobstructed by dust or debris.
2. Cleaning the Instrument Exterior – Use a mixture of warm water and soap. Isopropyl alcohol may also be used to further decontaminate the exterior. Do not use abrasive cleansers or scouring pads, as they may mar the surface. Do not allow liquid to enter the cooling chamber or other portions of the instrument.
3. Clean Sample Chamber After Every Sample – Insert a clean, dry chamber cleaner into the sample port and rotate it 4-5 times in a clockwise then counterclockwise direction. Withdraw it and insert the opposite end. Rotate it in the same manner and leave it in the sample port.
As Needed Maintenance

1. Sample Plunger Replacement – Every 500 tests or every package of sampler tips. See Chapter 5, page 38 of User’s Guide for instructions.
2. Solenoid Cleaning – Clean the solenoid if you suspect that your samples are not freezing properly. See Chapter 5, page 34 of User’s Guide for instructions.
3. Sample Chamber “Damp Cleaning” – Perform a “damp cleaning” if the instrument has been in use but no clean, dry chamber cleaner is found in the sample port or “Sample Pre-freeze” errors occur frequently. See Chapter 5, page 33 of User’s Guide for instructions. 



	Reporting Results
	A. Result all test results in the Cerner LIS system.

B. Reference range for serum:         280-305 mOsm/kg H2O
Random Urine:                            50-1200 mOsm/kg H2O
24 Hour Urine                              0-1 month = 50-645 mOsm/kg
                                                     1 month to Adult = 50-900 mOsm/kg
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	Hazardous and Safety Precautions
	· Handle all biohazard materials according to established good laboratory practices and follow the institution’s exposure control plan. Persons handling blood and body fluid samples must be trained in blood-borne hazards and observe universal precautions. Universal precautions is an approach to infection control, where all blood and body fluids are treated as if known to be infectious. Use personal protective equipment sush as gloves, gowns, etc., to prevent exposure. Store biohazardous materials in regulated waste containers and dispose of these materials in a safe and acceptable manner that is in compliance with all country, state and local requirements.

· If a biohazardous material is spilled on or inside the equipment, decontaminate the equipment using a 1% bleach solution.

· To avoid injury or fire hazard, do no operate this product in an explosive atmosphere.

· Warning: Opening ampules- Carefully snap off the top of the ampule. There may be sharp edges at break point, and could result in injury if caution is not taken.


	Reference
	Advanced Micro-Osmometer Model 3320 User’s Guide, Advanced Instruments, Inc.
Package Inserts, Advanced Instruments Calibration Standards, Clinitrol Reference Solution, Advanced Instruments, Inc.


	Author
	Marissa G. Calilung, CLS (MT)


	Distributions
	Kaiser Permanente Moreno Valley Medical Center
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