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1. TEST INFORMATION

	Assay
	Method/Instrument
	Order Code
	Local Code

	OSMOLALITY – Serum, Urine
	Freezing point measurement  – Osmometer Model 3320
	OSMO

UOSM
	OSMO


	Synonyms/Abbreviations

	OSMO

	

	Department

	Chemistry


2. ANALYTICAL PRINCIPLE

When a solute is dissolved in a solvent, four colligative properties of the solution are changed in a roughly linear response to the amount of solute added.  One of these properties is the freezing point.  The resultant change in freezing point is proportional only to the molar concentration.  In other words, the lowering of the freezing point is a function of the number of particles, molecules, or ions in a solution.  It is upon this property and response that the osmolality of serum or urine is measured with this method.  The concentration of free particles in the serum or urine is determined by measuring the depression in the freezing point since the osmolality is proportional to the freezing point.  Advanced Osmometers utilize high-precision thermistors to sense the sample temperature, control the degree of supercooling and freeze induction, and to measure the freezing point of the sample.

3. SPECIMEN REQUIREMENTS

3.1
Patient Preparation
	Component
	Special Notations

	Fasting/Special Diets
	None.

	Specimen Collection and/or Timing
	Serum: Blood should be collected by venipuncture with a minimum of stasis, and the serum should be separated by centrifugation soon after collection. If the serum is not to be analyzed soon after centrifuging, it should be refrigerated or frozen. Heparinized plasma is also satisfactory, but oxalated plasma is not.

Urine:
Early morning urine should be collected in clean, dry container without preservatives and centrifuged at sufficiently high speed to remove all gross particulate material. If the analysis can not be carried out soon after collection, the specimen should be refrigerated.

	Special Collection Procedures
	See above

	Other
	None


3.2
Specimen Type & Handling
	Criteria
	

	Type
-Preferred
	Plasma / Serum, Urine

	
-Other Acceptable
	Heparinized plasma

	Collection Container
	Plasma /Serum: BD Vacutainer
Urine: Clean, dry container w/o preservatives

	Volume
	Serum/Plasma
	Urine

	
- Optimum
	6.0 mL
	3.0 mL

	
- Minimum
	3.0 mL
	1.0 mL

	Transport Container and Temperature
	Clean, plastic vial/container, room temperature, refrigerated or frozen.

	Stability & Storage Requirements
	
	Serum/Plasma
	Urine

	
	Room Temperature:
	8 hours
	8 hours

	
	Refrigerated:  2-8ºC
	1 Week
	2 Weeks

	
	Frozen:  <20ºC
	1 Month
	6 Months

	Timing Considerations
	N/A

	Unacceptable Specimens  & Actions to Take
	Oxalated plasma is unacceptable. Request a new sample.

	Compromising Physical Characteristics
	None

	Other Considerations
	Before analysis, refrigerated specimens should be warmed to aid the complete solution of any precipitated substances.


4. REAGENTS


Not applicable

5. CALIBRATORS/STANDARDS 

5.1
Calibrators/Standards Used

	Calibrator
	Supplier and Catalog Number

	50 mOsn/kg Calibration Standard
	Advanced Instrument, Inc  3MA005

	850 mOsm/kg Calibration Standard
	Advanced Instrument, Inc  3MA085

	1500 mOsm/kg Calibration Standard
	Advanced Instrument, Inc  3LA151


5.2
Calibrator Preparation and Storage

NOTE:    Date and initial all calibrators upon opening.  Each container must be labeled with (1) substance name, (2) lot number, (3) date of preparation, (4) expiration date, (5) initials of tech (6) any special storage instructions; check for visible signs of degradation. 

	Calibration Standards

	Preparation
	Ready to use in 2.0mL ampules.

	Storage/Stability
	Store at room temperature until expiration date on label.


5.3
Calibration Procedure

	Criteria
	Special Notations

	Frequency
	See User Guide troubleshooting table on Appendix A.

	Tolerance Limits
	See User Guide troubleshooting table on Appendix A.

	Procedure
	Calibration of the Model 3300 is a procedure that requires no adjustment of the instrument by the user. Run the menu-driven calibration program requiring the testing of standards at each of two calibration points. If the repeatability is acceptable on these calibration points, the instrument automatically performs internal calibration.

The calibration procedure is as follows. Note that maintaining and loading accurate, uncontaminated standard samples is extremely important.

1. At "Osmometer Ready", press the left soft key, labeled [CALIB] to initiate the calibration process. The calibration program will prompt you to run a sample of the 50 mOsm calibration standard.

2. Run the 50 mOsm calibration standard as you would an actual sample. When the instrument completes each test and reports the results (not necessarily the exact standard value), raise the operating cradle, remove the sampler, and clean the chamber-2.

3. The calibration program will prompt you for a second 50-mOsm calibration standard. Run the second 50 mOsm calibration standard. When the test finishes, your instrument will display a result and prompt you for an 850-mOsm​calibration standard.

4. Run your first 850-mOsm-calibration standard as described above. The program will report a result and request another 850-mOsm-calibration standard. Continue in this manner until the instrument display reads "Calibration complete". The program can require any-where between three and six 850 standard samples, depending on the repeatability of the results.

5. Verify the calibration by running a Clinitrol 290 reference solution before running unknown samples. If the instrument display shows "Calibration Not Complete" after six samples at either calibration level, the calibration procedure has failed and you should carefully repeat the procedure. If you experience "Calibration Not Complete" more than once, you have a repeatability problem and should consult Chapter 4 for troubleshooting and service information.

6.  Fill out the OSMO Calibration Log. 

	Dilutions
	N/A

	- Graph Type

- Point of Origin

- Type of Paper
	N/A


6. QUALITY CONTROL

6.1
Controls Used  

	Controls
	Supplier and Catalog Number

	Clinitrol TM 290 Reference Solution
	Advanced Instrument, Inc  3MA029

	Urine Chemistry Control 

Level I And Level II
	Bio-Rad - 390

	Unassayed Chemistry Control (serum)

Level I And Level II
	Bio-Rad – 690 X


6.2
Control Preparation and Storage
NOTE:    Date and initial all controls upon opening.  Each container should be labeled with (1) substance name, (2) lot number, (3) date of preparation, (4) expiration date, (5) initials of tech, and (6) any special storage instructions; check for visible signs of degradation.

	Control
	Clinitrol TM 290 Reference Solution

	Preparation
	Ready to use in 2.0 mL ampules.

	Storage/Stability
	Store at room temperature until expiration date on label.


	Control
	Urine Chemistry Control, Level I And Level II

	Preparation
	Controls are supplied ready to use. No additional preparation required

	Storage/Stability
	Until expiration date printed on the label when stored at 2oC – 8oC


	Control
	Unassayed Chemistry Control (serum), Level I And Level II

	Preparation
	Controls are supplied ready to use. No additional preparation required

	Storage/Stability
	Stable until expiration date when stored unopened at -20oC  to

 -70oC  and stable 15 days opened at 2oC – 8oC 


6.3
Frequency
Quality control is performed daily on each shift.

6.4
Tolerance Limits
6.4.1
All quality control results are recorded on the Osmo QC Log.

6.4.2
Any quality control failures will be investigated using the Providence Hospital Lab Quality Control Procedure for a guide.  

· The first step in the investigation will be repeating the test.  

· Confirm the expiration date and the lot# of all controls

· Check the performance of a known positive control material.  If the proper result is not obtained, discard and retest with fresh product.

For all Rejection criteria see SOP PHQ.020. Runs where QC rules are violated will be rejected. It is the technologists’ responsibility to evaluate the Westgard Rules.
6.5
Review Patient Data
Review patient results for unusual, trends or distributions, such as an unusually high percentage of abnormal results.

6.6
Documentation

Refer to the local policies and procedures for QC documentation and for record retention requirements.

6.7
Quality Assurance Program
6.7.1 Refer to   polices and procedures for quality assurance activities applicable to this procedure in QUEST QA manual.

6.7.2 The laboratory participates in CAP proficiency testing and in other State and Local agency PT programs when applicable.

6.7.3 CAP Proficiency Challenge 

6.7.4 Each new lot number of reagent must be tested with external control material or previously analyzed sample and result must be recorded in the parallel check log book.

6.7.5 All personnel performing the assay must complete annual competency and training process and results must be kept on file.

7. EQUIPMENT and SUPPLIES

7.1
Assay Platform


Advanced tm Micro-Osmometer, Model 3300 20-microliter sampler



Advanced TM Micro-Osmometer, Model 3MO 20-microliter Sampler

7.2
Equipment

           

Sampler Plunger Wires



Replacement Sample Probe

7.3
Supplies


Disposable Sampler Tips Model 3300 20-microliter sampler)



Disposable Chamber Cleaners (for Model 3300 20-microliter sampler)

Thermal Paper Roll

8. PROCEDURE

NOTE:   For all procedures involving specimens, buttoned lab coats, gloves, and face protection are required minimum personal protective equipment.  Report all accidents to your supervisor.

The package insert for a new lot of kits must be reviewed for any changes before the kit is used. 
	8.1
	Instrument Set-up Protocol

	1.
	The Advanced TM 20 microliter Sampling System consists of a Sampler with a mounted sample cell. The 3MO measures the sample osmolality inside the tip of the sample cell. Do not inject the sample into the system. 

	2.
	The Advanced TM 20 microliter Sampling System is specially designed for compatibility with the Advanced TM Micro-Osmometer, and should not be used in conjunction with any other laboratory procedure.


	8.2
	Test Run

	1.
	Secure and Advanced TM 20 microliter Sampler and disposable sample cell. 

	2.
	Mount one of the sample cells firmly on the Sampler.

	3.
	Swirl and carefully open an ampule of Clinitrol TM 290 Reference Solution.

	4.
	Firmly depress the sampler plunger, insert the tip of the mounted sample cell into

The ampule about 1/4" below the fluid surface and release the plunger to load 20 uL of sample.

	5.
	Remove the sampling system from the ampule and blot the sides of the loaded sample cell with absorbent tissue to remove any fluid protruding beyond the end of the tip but be careful not to wick out the sample. The meniscus remaining may be slightly concave.

	6.
	Remove the camber cleaner form the Sample Port and discard (if no clean, dry chamber cleaner is found in the Sample Port, please refer to the Chamber Cleaning Section below).

	7.
	Holding the sampler by the barrel and letting the filled sample tip follow the outside groove into the Sample Port within the operative cradle and beneath the cradle top.

	8.
	To start the test, push the entire operating cradle down until reaches a positive stop; your instrument will run the test for approximately one minute and display the result in the format "Osmolality xxx mOsm.

	9.
	When the display reads "Osmolality XXXmOsm", record the test results and disengages the Sampling System from the Sample Port.

	10.
	Firmly insert a clean dry chamber cleaner all the way into Sample Port, rotate it 2-3 times and remove it. Insert another clean, dry chamber cleaner (or the unused end of the first tip). Rotate this 2-3 times, and leave it in place until the next sample.

	11.
	Remove the used disposable sample cell from the Sampler and discard.

	12.
	Wipe the tip of the Sampler with a lint-free tissue and install a fresh disposable sample cell.

	13.
	If the value of the Clinitrol TM 290 Reference Solution is 290+2, proceed to test unknown samples using exactly the same test procedure as for the Reference Solution.

	14.
	When finished with a series of tests, do not allow the last sample to dry and concentrate in the sample port. Clean and dry the sample chamber as suggested so that the presence of a clean, dry chamber in the Sample Port will assure that the chamber is read for the next test.


9. CALCULATIONS

Not applicable

10. REPORTING RESULTS AND REPEAT CRITERIA

10.1
Interpretation of Data 


Results read directly in mOsm/Kg from digital display or printout of Osmometer.
10.2
Rounding 

N/A

10.3 Units of Measure



mOsm/kg H2O
10.4
Clinically Reportable Range (CRR)

None established

10.5 Repeat Criteria

None

11. EXPECTED VALUES

11.1
Reference Ranges



Urine    300 – 1200 
Serum    280 – 300

11.2
Priority 1 & 2 Limits

None established

11.3
Priority 3 Limit(s)

None established

12. CLINICAL SIGNIFICANCE 

The term osmolality refers to the osmotic concentration of a fluid. The osmolality of serum, urine, or any other body fluid depends on the number of active ions or molecules in a solution. In laboratory reports, osmolality is expressed as "so many" milliosmoles per kilogram of water (mOsm/kg water). With a standard measurement of osmoles and of milliosmoles for clinical studies, the precise concentration of active solutes in the serum and urine can be calculated. Tests of both serum and urine osmolality can yield important information about a patient's ability to maintain a normal fluid balance status.

Kidneys that are healthy will excrete water in relation to the amount the person consumes. Patients with impaired renal function may not be able to concentrate urine. As a result, the urine osmolality will resemble that of plasma, approximately 290mOsm/Kg. A urine osmolality test may be done on an early morning urine sample as water depletion during the night should concentrate the urine. The test may also be done using multiple timed samples or on a cumulative sample collected over a 24 hour period. 

Sodium, blood urea nitrogen, and blood glucose levels are major factors in determining serum osmolality.

Urine osmolality is a more accurate measurement of urine concentration than specific gravity, and urine osmolality can be compared with the serum osmolality to obtain an accurate picture of a patient's fluid balance.

13. PROCEDURE NOTES

· FDA Status: Approved
· Validated Test Modifications: None
14. LIMITATIONS OF METHOD

14.1
Analytical Measurement Range (AMR)

0 to 2000 mOsm/kg H2O

14.2
Precision

N/A

14.3
Interfering Substances

N/A

14.4 Clinical Sensitivity/Specificity/Predictive Values

N/A

15. SAFETY 

The employee has direct responsibility to avoid injury and illness at work.  Nearly all harmful exposures to infectious substances and chemicals, and other injuries, can be avoided with effective training and consistent safe work practices.

Become familiar with the Environmental Health and Safety (EHS) Manual to the learn requirements on working safely and protecting the environment from harm.  Although lab work typically focuses on the hazards of working with specimens and chemicals, we must also control other important hazards.

· Slips, trips, and falls cause many serious injuries.  Please ensure that spills are cleaned quickly (to avoid slippery floors) and that you can see and avoid obstacles in your path.

· Ergonomic injuries result from performing tasks with too much repetition, force, or awkward position.  Ergonomic injuries include strains and back injuries.  Learn about ergonomic hazards and how to prevent this type of injury.

· Scratches, lacerations, and needlesticks can result in serious health consequences.  Attempt to find ways to eliminate your risk when working with sharp materials.
· If you drive on company business (in a company car, a rental, or your own personal vehicle) you must comply with the requirements in the "Driver Safety Manual".  Please remember that driving requires your FULL attention and multi-tasking while driving (e.g., talking on a cell phone) is an unacceptable risk that you must not take.
Report all accidents and injuries immediately to your supervisor or the business unit Environmental Health and Safety Manager or Specialist.

16. RELATED DOCUMENTS


Not applicable

17. REFERENCES


Advanced® Micro-Osmometer Model 3300 User’s Guide 3305 Rev19 042508 2002
18. REVISION HISTORY

	Version
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	Reviser
	Approval

	0
	2/4/2016
	    6.3
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	David Rajamonickam
	Wendell McMillan

	
	
	
	
	
	


19. ADDENDA

	Addendum
	Title

	1
	OSMO CALIBRATION LOG

	2
	QUALITY CONTROL – URINE OSMO

	3
	QUALITY CONTROL – SERUM OSMO


Addendum 1:  OSMO CALIBRATION LOG

	Date
	290 STD (+/- 2)
	Calibration/Recalibration
	Corrective Action /

STD/CAL Accepted (
	Tech

	
	Lot
	Exp.
	1st Run
	2nd Run
	50 STD

Lot/Exp.
	850 STD 

Lot/Exp 
	2000 STD

Lot/Exp.
	Calibration

Code
	
	

	
	
	
	
	
	/
	/
	/
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	/
	/
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	/
	/
	/
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	/
	/
	/
	
	STD/CAL Accepted (
	

	
	
	
	
	
	/
	/
	/
	
	STD/CAL Accepted (
	

	
	
	
	
	
	/
	/
	/
	
	STD/CAL Accepted (
	

	
	
	
	
	
	/
	/
	/
	
	STD/CAL Accepted (
	

	
	
	
	
	
	/
	/
	/
	
	STD/CAL Accepted (
	

	
	
	
	
	
	/
	/


	/
	
	STD/CAL Accepted (
	


Calibration (Codes): 
1-New Lot

2-Instrument Related
3-QC Problem
4-Calibration Due

	Weekly review:
	Weekly review:
	Weekly review:

	Weekly review:
	Weekly review:
	Monthly review:


Addendum 2:  QUALITY CONTROL LOG – URINE OSMO
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Tech 

Initial



Year:



Range:

290 Standard Level II

Date 1 2 3 Range:

Level I

Instrument: Osmometer 3320 Urine Osmolality

Range:

PROVIDENCE HOSPITAL, 1150 VARNUM STREET NE, WASHINGTON, DC 20017

290 Standard Lot # :

Month:



Exp. Date:

Exp. Date:

Exp. Date:



Level 1 Lot # :



Level 2 Lot # :



Date:

Supervisor Review



Addendum 3:  QUALITY CONTROL LOG – SERUM OSMO
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Date 1 2 3 Range:

Level I

PROVIDENCE HOSPITAL, 1150 VARNUM STREET NE, WASHINGTON, DC 20017

290 Standard Lot # :

Month:



Exp. Date:

Exp. Date:

Exp. Date:



Level 1 Lot # :



Level 2 Lot # :

Instrument: Osmometer 3320 Serum Osmolality

Range:

Tech 

Initial



Year:



Range:

290 Standard Level II



Date:

Supervisor Review
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