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Wash 3 times with
1X Wash Buffer  

Reagents and Samples Preparation
� Prepare 1X Wash Buffer (Dilute 10X Wash Buffer 1:10 with 

deionized water)
� Reconstitute Standards and Controls with 0.5 mL 1X Wash 

Buffer (do not keep at 20-25°C longer than 2 hours)

MicroVue™ Osteocalcin EIA Summary

Pipette 150 �L Substrate Solution

Incubate 35 - 40 min at 20 – 25°C  

Pipette 50 �L Stop Solution

Read the Optical Density at 405 nm.
Analyze the assay results using a 4 parameter curve fit

y = ( A- D)/(1+( x /C)B)+ D

� Prepare Substrate Solution (30 – 60 min before use)
Add one Substrate tablet per bottle of Substrate Buffer (Shake
vigorously)

Incubate 60 ± 5 minutes at 20 – 25°C

Add 150 �L reconstituted enzyme conjugate into assay wells

Pipette 25 �L reconstituted Standards, Controls,
 and Samples into assay wells

Assay Procedure

Add 125 �L anti-Osteocalcin to assay wells

Incubate 120 ± 10 minutes at 20 – 25°C

� Prepare Enzyme Conjugate with 1X Wash Buffer
(Add 10 mL Wash Buffer per vial of Conjugate required)
Allow pellet to dissolve completely.

Wash 3 times with
1X Wash Buffer  
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SUMMARY AND EXPLANATION
The MicroVue Osteocalcin immunoassay quantitatively measures 
intact (de novo) osteocalcin in serum or EDTA plasma.  Intact 
osteocalcin may be useful as a biochemical indicator of bone 
turnover.
Osteocalcin (OC) or BGP (bone gla protein) is found exclusively 
in bone tissue. It is a 5800 molecular weight extrahepatic vitamin 
K dependent protein produced by osteoblasts. It contains three 
gamma-carboxyglutamic acid residues that are thought to be 
involved in calcium ion and hydroxyapatite binding. It accounts for 
10–20% of the noncollagenous protein in bone. While the in vivo 
function of osteocalcin is unknown, its affi  nity for bone mineral 
constituents implies a role in bone formation.
Osteocalcin makes up between 10 and 20% of non-collagenous 
protein in bone. The MicroVue Osteocalcin immunoassay 
quantitatively measures intact (de novo) osteocalcin in serum. 
Intact osteocalcin may be useful as a biochemical indicator of bone 
turnover. While the in vivo function of osteocalcin is unknown, 
its affi  nity for bone mineral constituents implies a role in bone 
formation. Elevated osteocalcin levels have been demonstrated 
in diff erent diseases, including osteomalacia, Paget’s disease of 
the bone, hyperthyroidism, primary hyperparathyroidism, and 
renal osteodystrophy. Osteocalcin levels can also be elevated in 
postmenopausal osteoporosis due to increased or decreased bone 
turnover. Depressed levels of osteocalcin have been reported in 
hypoparathyroidism and during long-corticosteroid therapy.

PRINCIPLE OF THE PROCEDURE
The MicroVue Osteocalcin assay is a competitive immunoassay. 
The assay uses osteocalcin coated strips, a mouse anti-osteocalcin 
antibody, an anti-mouse IgG-alkaline phosphatase conjugate and a 
pNPP substrate to quantify osteocalcin in plasma or serum.

REAGENTS AND MATERIALS PROVIDED
96 Assays for Osteocalcin
MicroVue Osteocalcin EIA kit contains the following:

A
B
C
D
E
F

Osteocalcin Standards: Parts 4168–4173 1 each
Standards A-F, lyophilized, concentration see Certifi cate of Analysis 
Lyophilized osteocalcin, purifi ed from human bone, containing buff er 
salts and stabilizers

L
H

Low/High Controls Parts 4174, 4175 1 each
Lyophilized osteocalcin, purifi ed from human bone, containing buff er 
salts and stabilizers

� Coated Strips Part 4670 12 each
Osteocalcin purifi ed from human bone adsorbed onto stripwells

� Stop Solution Part 4702 15 mL
0.5N NaOH

� 10X Wash Buff er Part 4703 55 mL
Nonionic detergent in a buff ered solution containing sodium azide 
(0.05%) as a preservative
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� Anti-Osteocalcin Part 4089 15 mL
Purifi ed murine monoclonal anti-osteocalcin antibody in a buff ered 
solution containing nonionic detergent, stabilizers, and sodium azide 
(0.05%) as a preservative

� Substrate Buff er Part 4705 3 x 10 mL
A diethanolamine and magnesium chloride solution containing sodium 
azide (0.05%) as a preservative

� Substrate Tablets Part 0012 3 x 20 mg
p-Nitrophenyl phosphate

� Enzyme Conjugate Part 4180 3 each
Lyophilized goat anti-mouse IgG antibody conjugated to alkaline 
phosphatase containing buff er salts and stabilizers

MATERIALS REQUIRED BUT NOT PROVIDED
Micropipettes to deliver 25–300 μL and 500 μL• 
Items suitable for liquid measurement of 10–300 mL• 
Container for wash buff er dilution• 
Deionized or distilled water• 
Plate reader capable of reading at 405 nm• 
4-parameter calibration curve fi tting software• 

WARNINGS AND PRECAUTIONS
1. For Research Use Only in the U.S.  Not for use in diagnostic 

procedures (U.S. only).
2. Treat specimen samples as potentially biohazardous material. 

Follow Universal Precautions when handling contents of this kit 
and any patient samples.

3. Wear suitable protective clothing, gloves, and eye/face 
protection when handling contents of this kit.

4. Use the supplied reagents as an integral unit prior to the 
expiration date indicated on the package label.

5. Store assay reagents as indicated.
6. Do not use Coated Strips if pouch is punctured.
7. The Stop Solution is considered corrosive and can cause 

irritation. Do not ingest. Avoid contact with skin, eyes or 
clothing. If contact is made, wash with water. If ingested, call a 
physician.

8. Sodium azide is used as a preservative. Incidental contact 
with or ingestion of buff ers containing sodium azide can 
cause irritation to the skin, eyes, or mouth. Only use buff ers 
for intended purposes and avoid contact with acids. Sodium 
azide may react with lead and copper plumbing to form highly 
explosive metal azides. Upon disposal, fl ush with a large volume 
of water to prevent azide build-up.

9 The substrate buff er contains diethanolamine and may cause 
irritation to the eyes and/or skin with prolonged contact. Contacted 
areas should be immediately washed with soap and water.

10. Use of multichannel pipets or repeat pipettors is recommended 
to ensure the timely delivery of reagents.

11. For accurate measurement of samples, add samples and standards 
precisely. Pipet carefully using only calibrated equipment.

12. Test each sample in duplicate.
13. Do not use a microassay well for more than one test.
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14. Using incubation times and temperatures other than those 
indicated in the ASSAY PROCEDURE section may give erroneous 
results.

15.  Perform the Sample/Anti-Osteocalcin Incubation at the 
same temperature each time the assay is run (within ± 1°C). If 
consistent room temperature cannot be maintained, use of an 
incubator is recommended. 

16. Do not allow microassay wells to dry once the assay has begun.  
17. When removing liquid from the microassay wells, do not scrape 

or touch the bottom of the wells.
18. Adequate wash buff er volume is critical; pipet at least 300 μL 

per well in the wash steps. Perform this assay with any validated 
washing method.

19. Dispose of containers and unused contents in accordance with 
Federal, State and Local regulations.

REAGENT PREPARATION
All reagents should be equilibrated to 20–25°C prior to use.

Coated Strips
Remove Stripwell Frame and the required number of Coated Strips 
from the pouch (see table in ASSAY PROCEDURE section). Ensure 
that the pouch containing any unused strips is completely resealed.
Wash Buff er
Prepare required amount of 1X Wash Buff er (see table) by diluting 
10X Wash Buff er 1:10 with deionized water. Store at 18–28°C. Use 
1X Wash Buff er within 21 days of preparation.
Enzyme Conjugate
Prepare Enzyme Conjugate within 2 hours of use. Reconstitute 
each required vial of Enzyme Conjugate (see table) with 10 mL of 
1X Wash Buff er. Allow the pellet to completely dissolve.
Osteocalcin Standards and Controls
Within 1 hour of use, reconstitute Standards and Controls with 0.5 mL 
of 1X Wash Buff er. Allow at least 15 minutes for the pellet to completely 
dissolve. Reconstituted Standards and Controls should not remain at 
20–25°C for more than 2 hours. Freeze unused portion of Standards 
and Controls at ≤ – 20°C. Do not freeze/thaw more than 4 times.
Working Substrate Solution
Prepare Working Substrate Solution within 1 hour of use. Put one 
Substrate Tablet into each required bottle of 20–25°C Substrate 
Buff er (see table). Allow 30–60 minutes for tablet(s) to dissolve. 
Vigorously shake bottle(s) to completely mix. Discard remaining 
Working Substrate Solution after use.

STORAGE
Store the kit at 2–8°C. 
Store unused reagents at 2–8°C. 
Store 1X Wash Buff er (10X diluted) at 18–28°C.

INDICATIONS OF INSTABILITY OR DETERIORATION OF REAGENTS
Cloudiness, discoloration, or off ensive odor may indicate instability 
or deterioration of kit reagents. If this occurs, discard the reagent.
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SPECIMEN COLLECTION AND PREPARATION
Osteocalcin in serum or EDTA plasma has been reported to be 
sensitive to proteolysis. It is recommended that blood be kept 
at 2–8°C immediately after collection and during processing. 
Serum should be processed and frozen at ≤ -20°C within 4 hours 
of collection. If collection and processing is performed at ambient 
temperature, serum must be processed and tested or frozen 
(≤ -20°C) within 2 hours of collection. Serum should be frozen at 
≤ -70°C for storage longer than one month.
Thaw frozen (≤ -70°C) specimens rapidly in a 37°C water bath until 
just thawed.  Transfer thawed specimens immediately to ice (for no 
longer than four hours).  Do not leave specimens at 37°C.  Do not 
thaw specimens at room temperature or 4°C.  Frozen specimens 
should be tested as soon as possible after thawing. Repeated 
freezing and thawing is not recommended.  If samples are to be re-
frozen for further analysis, we suggest freezing multiple aliquots of 
the specimen to prevent repeated freeze/thaw cycles.

ASSAY PROCEDURE
Read entire product insert before beginning the assay.
Preparation of Reagents and Materials
Determine amount of each reagent required for the number of strips to be used.

# of Strips 4 6 8 12
# of Samples (tested in duplicate) 8 16 24 40
Enzyme Conjugate (vial) 1 1 2* 2*
Substrate (bottle) 1 1 2* 2*
1X Wash Buff er (mL) 100 150 200 300
*When more than one bottle or vial is to be used, combine the contents and mix prior to use.

Sample/Anti-Osteocalcin Incubation
1.  Prepare required amount of 1X Wash Buff er (see table) by 

diluting 10X Wash Buff er 1:10 with deionized water. Store at 
18–28°C. Use 1X Wash Buff er within 21 days of preparation.

2.  Within 1 hour of use, reconstitute Standards and Controls with 
0.5 mL of 1X Wash Buff er. Allow at least 15 minutes for the pellet 
to completely dissolve. Reconstituted Standards and Controls 
should not remain at 20–25°C for more than 2 hours. Freeze 
unused portion of Standards and Controls at ≤ -20°C. Do not 
freeze/thaw more than 4 times.

3.  Remove Stripwell Frame and the required number of Coated 
Strips from the pouch (see table). Ensure that the pouch 
containing any unused strips is completely resealed.

4.  Place desired number of Coated Strips in the Stripwell Frame 
just prior to use. Label strips to prevent mix-up in case of 
accidental removal from Stripwell Frame.

5.  Add 25 μL of Standard, Control, or sample to each well of the 
Coated Strips. This step should be completed within 30 minutes.

6.  Add 125 μL of Anti-Osteocalcin to each well and incubate for 
2 hours (± 10 minutes) at 20–25°C.

7.  While incubating, prepare Enzyme Conjugate. Reconstitute 
each required vial of Enzyme Conjugate (see table) with 10 mL 
of 1X Wash Buff er. Allow the pellet to completely dissolve. Use 
within 2 hours.
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Washing Step (1)
8.  Manually invert/empty strips. Add at least 300 μL of 1X Wash 

Buff er to each well and manually invert/empty strips. Repeat 
two more times for a total of three washes. Vigorously blot the 
strips dry on paper towels after the last wash.

Enzyme Conjugate Incubation
9.  Add 150 μL of the reconstituted Enzyme Conjugate to each well.
10.  Incubate for 60 minutes (± 5 minutes) at 20–25°C.
11.  While incubating, prepare Working Substrate Solution. Put one 

Substrate Tablet into each required bottle of Substrate Buff er 
(see table). Allow 30–60 minutes for the tablet(s) to dissolve. 
Vigorously shake bottle(s) to completely mix. Use within one 
hour.

Washing Step (2)
12.  Manually invert/empty strips. Add at least 300 μL of 1X Wash 

Buff er to each well and manually invert/empty strips. Repeat 
two more times for a total of three washes. Vigorously blot the 
strips dry on paper towels after the last wash.

Substrate Incubation
13.  Add 150 μL of Working Substrate Solution to each well.
14.  Incubate for 35–40 minutes at 20–25°C.  NOTE:  If temperature 

cannot be maintained between 20–25°C, and an absorbance 
of > 2.0 is not compatible with your plate reader, monitor the 
development of substrate in the Standard A wells; stop the 
reaction when the optical density reaches 1.5; then read the strips.

Stop/Read
15.  Add 50 μL of Stop Solution to each well to stop the reaction.
16.  Read the optical density at 405 nm. Assure that no large bubbles 

are present in wells and that the bottoms of the strips are clean. 
Read the strips within 15 minutes of Stop Solution addition.

17.  Use quantitation software with a 4-parameter calibration curve 
fi tting equation to analyze MicroVue Osteocalcin assay results.
 Equation:  y = (A-D)/(1+(x/C)B)+D

18.  Determine concentration of samples and Controls from the 
standard curve.

 Dilute samples greater than 32 ng/mL in 1X Wash Buff er and 
retest.  Include the dilution factor in the calculation.  Control 
values should be within the range specifi ed in the Certifi cate of 
Analysis supplied with the kit.

QUALITY CONTROL
The Certifi cate of Analysis included in this kit is lot specifi c and is to 
be used to verify that the results obtained by your laboratory are 
similar to those obtained at Quidel Corporation. The optical density 
values are provided and are to be used as a guideline only. The 
results obtained by your laboratory may diff er.
Quality control ranges are provided. The control values are 
intended to verify the validity of the curve and sample results. Each 
laboratory should establish its own parameters for acceptable 
assay limits. If the control values are NOT within your laboratory’s 
acceptance limits, the assay results should be considered 
questionable and the samples should be repeated.
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If the optical density of the MicroVue Osteocalcin Standard A is less 
than 0.8, the results should be considered questionable, and the 
samples should be repeated.

INTERPRETATION OF RESULTS
Sample results are expressed as ng/mL and do not need to be 
corrected for dilution (unless sample was diluted prior to testing).
Representative Standard Curve
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EXAMPLE VALUES
In our testing of 140 adults over 25 years of age, values obtained 
from the MicroVue Osteocalcin kit ranged from 3.7 – 10.0 ng/mL.
Values may be infl uenced by such factors as low estrogen 
production, low calcium intake, or low physical activity. Estrogen 
defi ciency in post-menopausal women can result in elevated bone 
turnover. Each laboratory should establish its own normal reference 
range.

PERFORMANCE OF THE TEST
Antibody Specifi city
The monoclonal anti-osteocalcin antibody was raised against 
bovine Osteocalcin, which exhibits signifi cant homology with 
human osteocalcin. This antibody is believed to be conformationally 
dependent and should thus recognize only intact (de novo) 
osteocalcin and not fragments from resorbed bone tissue.

% Reactivity
Human intact osteocalcin 100
Bovine intact osteocalcin 100
Reduced, alkylated osteocalcin ND
C-terminal osteocalcin fragment ND
N-terminal osteocalcin fragment ND
ND = not detected

Limits of Detection
The minimum analytical detection limit of the MicroVue Osteocalcin 
Assay is 0.45 ng/mL, determined by the upper 3 SD limit in a zero 
standard study.
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Precision
Within-run and between-run precision were determined by 
assaying three serum samples. Typical results are provided below.

Osteocalcin 
(ng/mL)

Within-run1 
C.V. (%)

Between-run2 
C.V. (%)

6.2 10.0 9.8
7.4 4.8 4.8

16.5 8.0 7.6
1 n = 22 replicates 2 n = 3 in 3 runs

 ASSISTANCE
To place an order or for technical assistance, please contact a Quidel 
Representative at 800-524-6318 or 408-616-4301, Monday through 
Friday, between 8:00 a.m. and 5:00 p.m., Pacifi c Time. Orders may 
also be placed by fax at 408-616-4310.
For services outside the U.S., please contact your local distributor.  
Additional information about Quidel and Quidel’s products and 
distributors can be found on our website at www.quidel.com.



80125S 2009/05

REFERENCES
1.  Banfi  G, Daverio R. In vitro stability of osteocalcin. Clin. Chem. 

1994;40:833-834.
2.  Blumsohn A, Hannon RA, Eastell R. Apparent instability of 

osteocalcin in serum as measured with diff erent commercially 
available immunoassays. Clin. Chem. 1995;41:318-319.

3.  Delmas PD. Biochemical markers for the assessment of bone 
turnover. In:  Riggs BL, Melton LJ,III (eds):  Osteoporosis:  etiology, 
diagnosis, and management. Philadelphia:  Lippincott-Raven 
Publishers, 1995, pp. 319-333.

4.  Delmas PD, Stenner D, Wahner HW, Mann KG, Riggs BL. 
Assessment of bone turnover in postmenopausal osteoporosis 
by measurement of serum bone gla-protein. J. Lab. Clin. Med. 
1983;102:470-476.

5.  Duda RJ, O’Brien JF, Katzmann JA, Peterson JM, Mann KG, Riggs 
BL. Concurrent assays of circulating bone gla protein and bone 
alkaline phosphatase:  Eff ects of sex, age, and metabolic bone 
disease. J. Clin. Endocrinol. Metab. 1988;66:951-957.

6.  Gomez B, Bally CA, Jenkins DK, Kelm RJ,Jr., Seyedin S. An enzyme 
immunoassay for intact, newly synthesized osteocalcin:  A 
marker of bone formation. International Conference on Progress 
in Bone and Mineral Research, Vienna, Austria, October 14-16 
1994. (abst)

7.  Ismail F, Epstein S, Pacifi ci R, Droke D, Thomas SB, Avioli LV. 
Serum bone gla protein (BGP) and other markers of bone 
mineral metabolism in postmenopausal osteoporosis. Calcif.
Tissue Int. 1986;39:230-233.

8.  Price PA, Parthemore JG, Deftos LJ, Nishimoto SK. New 
biochemical marker for bone metabolism. Measurement 
by radioimmunoassay of bone gla protein in the plasma of 
normal subjects and patients with bone disease. J. Clin. Invest. 
1980;66:878-883.

9.  Riggs BL, Mann KG. Assessment of metabolic bone diseases by 
measurement of serum bone gla-protein. In:  Sen A, Thornhill T 
(eds):  Development of diseases of cartilage and bone matrix. New 
York:  Alan R Liss, 1987, pp. 177-186.

10.  Tracy RP, Andrianorivo A, Riggs BL, Mann KG. Comparison of 
monoclonal and polyclonal antibody-based immunoassays 
for osteocalcin:  A study of sources of variation in assay results. 
J. Bone Miner. Res. 1990;5(5):451-461.

11.  Triffi  t JT. The Special Proteins of Bone Tissue. Clin. Sci. 
1987;72:399-408.

12.  Centers for Disease Control.  Recommendations for prevention 
of HIV transmission in health-care settings. MMWR 1987;36 
(suppl no. 2S):001.



EXP

Consult Instructions for Use

Manufacturer

In Vitro Diagnostic Medical Device

IVD
Instructions for Use on CDROM

Temperature Limitation

Authorized Representative
 in the European Community

EC REP

0125S (2009/05)
Quidel Corporation | 10165 McKellar Court

San Diego, CA 92121 USA | www.quidel.com

SPECIALTY  PRODUCTS
C O R P O R A T I O N

RESEARCH TO RAP IDS®

MDSS GmbH
Schiffgraben 41
30175 Hannover, Germany

EC REP

REF 8002 – MicroVue™ Osteocalcin Enzyme Immunoassay Kit


