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VeraPrep Biotin™
Part No. 500014 and 500015
For Research Use Only

NAME OF THE PRODUCT
VeraPrep Biotin

INTENDED USE
VeraPrep Biotin is a research use only sample pretreatment reagent that removes biotin interference from a
serum or plasma sample. It is used in conjunction with a
non-treated sample to investigate possible interference
from biotin in immunoassays.
VeraPrep Biotin is not intended for use in diagnosis of
disease or other conditions, including a determination of the
state of health, in order to cure, mitigate, treat, or prevent
disease or its sequelae.

SUMMARY AND EXPLANATION
Biotin, also known as vitamin B7, is a water-soluble B
vitamin often found in multi-vitamins and over the counter
health and beauty supplements. In vitro laboratory tests
that employ streptavidin-biotin binding mechanisms have
the potential to be affected by high circulating biotin
concentrations. Biotin can be attached through covalent
bond to a variety of targets—from large antibodies to
steroid hormones—with minimal effect on their specific
non-covalent binding with avidin, streptavidin, or
NeutrAvidin proteins. Therefore, biotin has been frequently
used in the detection systems of immunoassays of different
forms.
Immunoassays are generally categorized as either
sandwich immunoassays (non-competitive) or competitive
inhibition immunoassays. In general, streptavidin-biotin
binding is used during assay incubation to couple
biotinylated antibodies in sandwich immunoassays, or
biotinylated antigens in competitive immunoassays, to
streptavidin-coated surfaces. When a biological specimen
contains excess biotin, the biotin competes with the
biotinylated antibodies or antigens for binding to the
streptavidin-coated surfaces, resulting in reduced capture
of the biotinylated antibodies or antigens. Excess biotin
produces falsely low results in sandwich immunoassays
because the assay signal is directly proportional to the
analyte concentration. Excess biotin in competitive
immunoassays causes falsely elevated results because the
assay signal is inversely proportional to the analyte
concentration. Specific details of biotin interference have
been extensively described in other publications.(1-13)
Normal circulating concentrations of biotin derived from the
diet and normal metabolism are too low (< 1.1 ng/mL) to
interfere with biotinylated immunoassays. However,
ingestion of high-dose biotin supplements (e.g., 5 mg or
higher) can result in significantly elevated blood
concentrations that can interfere with commonly used
biotinylated immunoassays. In certain medical conditions,
extremely high biotin doses (e.g., up to 300 mg per day)
can result in serum or plasma biotin levels > 1000 ng/mL,
and current trends in biotin consumption may result in biotin
levels up to 3,500 ng/mL. According to the FDA, biotin in

blood or other samples taken from patients who are
ingesting high levels of biotin can cause falsely high or
falsely low results in biotin-based immunoassays,
depending on the design of the assay.(14, 21)
Biotin interference thresholds differ widely among assays,
even on a single platform. Tests with biotin interference
thresholds < 51 ng/mL are considered high risk tests, or
vulnerable immunometric sandwich and competitive
methods.(1)
VeraPrep Biotin is a research use only sample pretreatment reagent that can be used to help rule-in or ruleout biotin interference. The standard procedure uses a 1:2
ratio of VeraPrep Biotin reagent to serum or plasma, the
enhanced procedure uses a 3:2 ratio of VeraPrep Biotin
reagent to serum or plasma sample, and the enhancedplus procedure uses a 3:1 ratio of VeraPrep Biotin reagent
to serum or plasma sample, to remove biotin up to 500
ng/mL,1,500 ng/mL or 3,500 ng/mL, respectively, without
sample dilution.

REAGENT
VeraPrep Biotin has a binding capacity ≥ 1 ng biotin per 1
µL reagent and comprises proprietary superparamagnetic
nanoparticles covalently conjugated to Streptavidin. The
reagent is in the form of a liquid and must be well mixed
prior to use to ensure homogeneous resuspension of the
nanoparticles. After > 30 seconds magnetic separation
using VeraMag™ (Part No. 500020 or 500021), the
VeraPrep Biotin storage buffer is aspirated and discarded,
the serum or plasma sample is added and mixed, and the
reagent incubates with the sample to bind and remove
biotin interference from the sample. After a 10 minute
incubation (standard and enhanced procedures), or a 30
minute incubation (enhanced-plus procedure), the reagent
is magnetically separated for > 4 minutes using VeraMag
and the sample supernatant is aspirated and saved for
testing.

REAGENTS AND MATERIALS PROVIDED
Streptavidin coated superparamagnetic nanoparticles in
TRIS buffer and detergent. Preservative: 0.05% sodium
azide.

MATERIALS REQUIRED BUT NOT PROVIDED
1. Pipetting device(s) capable of delivering 50 µL up to
1000 µL
2. Disposable pipette tips
3. Micro tube 2ml with cap (SARSTEDT Order Number
72.694)
4. Vortex mixer
5. VeraMag (Part No. 500020 or 500021)
6. Timer
7. Laboratory mixer
8. Transfer tube
9. Personal protective equipment
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STORAGE AND STABILITY
Upon receipt, store in the box at 2°- 8°C. The shelf life is
approximately six (6) months. Refer to the expiration dates
marked on the vial label.

WARNINGS AND PRECAUTIONS
1. For Research Use Only. Not for use in diagnostic
procedures.
2. Do not use test components beyond their expiration
dates.
3. This product contains sodium azide. For a specific
listing, refer to the REAGENTS AND MATERIALS
PROVIDED section. This material and its container
must be disposed of in a safe way.
4. Dispose of all potentially contaminated test
components in a biohazard container.
5. Each box contains 1 foam vial holder (donut) to hold
the VeraPrep Biotin vial during use and to prevent it
from accidently falling over and spilling reagent.
6. Remove the reagent storage solution using VeraMag
before adding the sample to prevent sample dilution.
7. VeraPrep Biotin should be used with SARSTEDT
tubes (Order Number 72.694). Other tubes types
have not been studied.
8. Do not incubate the VeraBind Biotin reagent on
VeraMag without any storage solution or sample.

SPECIMENS COLLECTION AND PREPARATION
Follow manufactures specification for blood collection and
serum or plasma preparation.

6. Dispense 400 µL of well-mixed serum or plasma
sample into the tube containing the reagent pellet.
7. Tighten the screw cap on the tube, remove the tube
from the magnet, and vortex for a minimum of 10
seconds at medium speed to mix well and resuspend
the reagent in the sample.
8. Place the tube onto a laboratory mixer at medium
speed and incubate at room temperature for 10
minutes.
9. Loosen and remove the screw cap and insert the tube
into the magnet until the collar of the tube contacts the
magnet frame.
10. Magnetically separate the reagent for > 4 minutes to
form a reagent pellet.
11. Carefully aspirate the sample supernatant without
disturbing the reagent pellet and dispense the sample
into a transfer tube for testing. Note: All of the sample
supernatant (~ 400 µL) can be aspirated if this step is
performed carefully. If any of the reagent is accidentally
aspirated then simply return the sample/reagent mixture
to the tube and return to step 10.
12. The sample is now ready for testing.

ENHANCED PROCEDURE
The VeraPrep Biotin enhanced procedure uses a 3:2 ratio of
VeraPrep Biotin reagent to serum or plasma sample (e.g.,
600 µL reagent and 400 µL sample) to deplete biotin
interference up to 1,500 ng/mL. Smaller and larger sample
volumes can be used if a 3:2 ratio of reagent:sample is
maintained.

STANDARD PROCEDURE

Enhanced Procedure Sample Volumes

The VeraPrep Biotin standard procedure uses a 1:2 ratio of
VeraPrep Biotin reagent to serum or plasma sample (e.g.,
200 µL reagent and 400 µL sample) to deplete biotin
interference up to 500 ng/mL. Smaller and larger sample
volumes can be used if a 1:2 ratio of reagent:sample is
maintained.

VERAPREP
Biotin (µL)

Serum or Plasma
(µL)

150

100

Samples
(Uses per
Vial)
26

300

200

13

600

400

6

900

600

4

1,200

800

3

Standard Procedure Sample Volumes
VERAPREP
Biotin (µL)

Serum or Plasma
(µL)

50

100

Samples
(Uses per
Vial)
80

100

200

40

200

400

20

300

600

13

400

800

10

Example 1: VeraPrep Biotin standard procedure to remove
biotin interference up to 500 ng/mL from 400 µL serum or
plasma:
1. Remove the VeraPrep Biotin reagent vial from
storage and vortex for a minimum of 10 seconds at
medium speed to mix well and resuspend the
reagent.
2. Insert the reagent vial in the foam vial holder.
3. Insert an empty Micro tube 2ml (SARSTEDT Order
Number 72.694) into the VeraMag magnet until the
collar of the tube contacts the magnet frame.
4. Dispense 200 µL of the well-mixed reagent into the
empty tube to separate the reagent on the magnet
for > 30 seconds to form a reagent pellet.
5. Carefully aspirate and discard all of the storage
buffer supernatant (~200 µL) without disturbing the
reagent pellet.

Example 2: VeraPrep Biotin enhanced procedure to
remove biotin interference up to 1,500 ng/mL from 400
µL serum or plasma:
1. Remove the VeraPrep Biotin reagent vial from storage
and vortex for a minimum of 10 seconds at medium
speed to mix well and resuspend the reagent.
2. Insert the reagent vial in the foam vial holder.
3. Insert an empty Micro tube 2ml (SARSTEDT Order
Number 72.694) into the VeraMag magnet until the
collar of the tube contacts the magnet frame.
4. Dispense 600 µL of the well-mixed reagent into the
empty tube to separate the reagent on the magnet for >
30 seconds to form a reagent pellet.
5. Carefully aspirate and discard all of the storage buffer
supernatant (~600 µL) without disturbing the reagent
pellet.
6. Dispense 400 µL of well-mixed serum or plasma
sample into the tube containing the reagent pellet.
7. Tighten the screw the cap on the tube, remove the tube
from the magnet, and vortex for a minimum of 10
seconds at medium speed to mix well and resuspend
the reagent in the sample.
8. Place the tube onto a laboratory mixer at medium
speed and incubate at room temperature for 10
minutes.
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9. Loosen the screw cap and insert the tube into the
magnet until the collar of the tube contacts the
magnet frame.
10. Magnetically separate the reagent for > 4 minutes to
form a reagent pellet.
11. Carefully aspirate the sample supernatant without
disturbing the reagent pellet and dispense the
sample into a transfer tube for testing. Note: All of the
sample supernatant (~ 400 µL) can be aspirated if
this step is performed carefully. If any of the reagent
is accidentally aspirated then simply return the
sample/reagent mixture to the tube and return to step

10.
12. The sample is now ready for testing.

ENHANCED-PLUS PROCEDURE
The VeraPrep Biotin enhanced-plus procedure uses a
3:1 ratio of VeraPrep Biotin reagent to serum or plasma
sample (e.g., 1,200 µL reagent and 400 µL sample) to
deplete biotin interference up to 3,500 ng/mL. Smaller
and larger sample volumes can be used if a 3:1 ratio of
reagent: sample is maintained. Note: the enhancedplus procedure uses a 30 minute sample incubation.
Enhanced-Plus Procedure Sample Volumes
VERAPREP
Biotin (µL)

Serum or Plasma
(µL)

300

100

Samples
(Uses per
Vial)
13

600

200

6

1,200

400

3

1,800

600

2

Example 3: VeraPrep Biotin enhanced-plus procedure to
remove biotin interference up to 3,500 ng/mL from 400
µL serum or plasma:
1. Remove the VeraPrep Biotin reagent vial from
storage and vortex for a minimum of 10 seconds at
medium speed to mix well and resuspend the
reagent.
2. Insert the reagent vial in the foam vial holder.
3. Insert an empty Micro tube 2ml (SARSTEDT Order
Number 72.694) into the VeraMag magnet until the
collar of the tube contacts the magnet frame.
4. Dispense 1,200 µL of the well-mixed reagent into
the empty tube to separate the reagent on the
magnet for > 30 seconds to form a reagent pellet.
5. Carefully aspirate and discard all of the storage
buffer supernatant (~1,200 µL) without disturbing the
reagent pellet.
6. Dispense 400 µL of well-mixed serum or plasma
sample into the tube containing the reagent pellet.
7. Tighten the screw the cap on the tube, remove the
tube from the magnet, and vortex for a minimum of
10 seconds at medium speed to mix well and
resuspend the reagent in the sample.
8. Place the tube onto a laboratory mixer at medium
speed and incubate at room temperature for 30
minutes.
9. Loosen the screw cap and insert the tube into the
magnet until the collar of the tube contacts the
magnet frame.

10. Magnetically separate the reagent for > 4 minutes
to form a reagent pellet.
11. Carefully aspirate the sample supernatant without
disturbing the reagent pellet and dispense the
sample into a transfer tube for testing. Note: All of
the sample supernatant (~ 400 µL) can be
aspirated if this step is performed carefully. If any
of the reagent is accidentally aspirated then simply
return the sample/reagent mixture to the tube and
return to step 10.
12. The sample is now ready for testing.
LIMITATIONS OF USE
1. For Research Use Only. Not for use in diagnostic
procedures.
2. VeraPrep Biotin is not intended to replace
manufacturer controls provided with the primary
assay.
3. The sample may need to be submitted for further
research for potential false negative or false
positive assay results due to human antiStreptavidin interference.(15-20)
PERFORMANCE CHARACTERISTICS
An internal study was completed to demonstrate the
ability of VeraPrep Biotin to remove high levels of
biotin from serum samples and to rule-in biotin
interference in a PTH ELISA test susceptible to biotin
interference (i.e. Streptavidin coated microtiter plate
wells, sample added to microtiter plate wells prior to
the biotinylated capture antibody).
1. Four apparently healthy adult volunteers had
fasting baseline serum samples collected,
ingested 100-200 mg of over the counter (OTC)
biotin, and had serum samples collected again 1
hour post-biotin ingestion. All serum samples were
aliquoted and stored frozen at -80° Celsius until
testing.
2. The baseline serum samples were tested by the
PTH Intact ELISA (DRG PTH Intact ELISA, Part
No. EIA-3645). PTH values ranged from 28.1 to
50.3 pg/mL.
3. The 1 hour post-biotin ingestion samples were
tested by the PTH Intact ELISA. All PTH results
were < 1.57 pg/mL, or below the lower limit of
detection (LLD).
4. Endogenous biotin levels in each sample were
determined by LC-MS/MS (Department of Lab
Medicine, University of Washington Medical
Center, Seattle, WA). Biotin concentrations ranged
from 294 to 861 ng/mL.
5. Samples 1 and 4 had biotin levels < 500 ng/mL
and were pre-treated using the VeraPrep Biotin
standard procedure.
6. Samples 2 and 3 had biotin levels greater than
500 ng/mL and were pre-treated using the
VeraPrep Biotin enhanced procedure.
7. To verify biotin interference removal, VeraPrep
Biotin pre-treated samples were tested using the
Immundiagnostik IDK® Biotin ELISA kit (Part No.
K8141, measuring range of 48.1 – 1,100 ng/L).
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Biotin concentrations ranged from 0.2 to 1.0
ng/mL, or within normal plasma levels (0.2 – 1.1
ng/mL).
VeraPrep (T1)
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8. Immediately after VeraPrep Biotin pre-treatment of
Samples 1-4, PTH values were measured using the
PTH Intact ELISA. PTH values ranged from 26.7 to
52.0 pg/mL.
9. The 1 hour post-biotin ingestion samples had high
levels of biotin interference per LC-MS/MS (294 to
861 ng/mL) and undetectable PTH values by the
PTH Intact ELISA (< 1.57 pg/mL).
10. The 1 hour post-biotin ingestion samples pre-treated
with VeraPrep Biotin had physiologically normal
biotin values per the Biotin ELISA kit (< 1.1 ng/mL)
and normal PTH values by the PTH Intact ELISA
(26.7 to 52.0 pg/mL).
Baseline (T0)
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11. When comparing VeraPrep Biotin treated samples
(grey bars) to the baseline PTH values (blue bars)
the results recovered from 95 to 113% (mean
recovery of 105%).

13.

14.

REFERENCES
1. Samarasinghe S, Meah F, Singh V, Basit A,
Emanuele N, Emanuele MA, Mazhar Ai, Holmes
EW. Biotin interference with routine clinical
immunoassays: understand the causes and
mitigate the risks. Endocrine Practice: August
2017, Vol. 23, No. 8, pp. 989-998.
2. Grimsey P, Frey N, Bendig G, Zitzler J, Lorenz O,
Kasapic D, Zaugg CE. Population
pharmacokinetics of exogenous biotin and the
relationship between biotin serum levels and in
vitro immunoassay interference. International

15.

16.

Journal of Pharmacokinetics 37. Online publication
date: 14-Sep-2017.
Samarasinghe S, Meah F, Singh V, Basit A,
Emanuele N, Emanuele MA, et al. Biotin
interference with routine clinical immunoassays:
Understand the causes and mitigate the risks.
Endocr Pract 2017;23:989-98.
Li D, Radulescu A, Shrestha RT, Root M, Karger
AB, Killeen AA, et al. Association of biotin
ingestion with performance of hormone and
nonhormone assays in healthy adults. JAMA
2017;318:1150-60.
Al-Salameh A, Becquemont L, Brailly-Tabard S,
Aubourg P, Chanson P. A somewhat bizarre case
of graves disease due to vitamin treatment.
Journal of the Endocrine Society 2017;1:431-5.
Barbesino G. Misdiagnosis of graves' disease with
apparent severe hyperthyroidism in a patient
taking biotin megadoses. Thyroid 2016;26:860-3.
Bulow Pedersen I, Laurberg P. Biochemical
hyperthyroidism in a newborn baby caused by
assay interaction from biotin intake. Eur Thyroid J
2016;5:212-5.
De Roeck Y, Philipse E, Twickler TB, Van Gaal L.
Misdiagnosis of graves' hyperthyroidism due to
therapeutic biotin intervention. Acta Clin Belg
2018;73:372-6.
Evans N, Yates J, Tobin J, McGill J, Huynh T.
Immunoassay interference secondary to
therapeutic high-dose biotin: A paediatric case
report. J Paediatr Child Health 2018;54:572-5.
Koehler VF, Mann U, Nassour A, Mann WA. Fake
news? Biotin interference in thyroid
immunoassays. Clin Chim Acta 2018;484:320-2.
Minkovsky A, Lee MN, Dowlatshahi M, Angell TE,
Mahrokhian LS, Petrides AK, et al. High-dose
biotin treatment for secondary progressive multiple
sclerosis may interfere with thyroid assays. AACE
clinical case reports 2016;2:e370-e3.
Stieglitz HM, Korpi-Steiner N, Katzman B,
Mersereau JE, Styner M. Suspected testosteroneproducing tumor in a patient taking biotin
supplements. J Endocr Soc 2018;2:563-9.
Waghray A, Milas M, Nyalakonda K, Siperstein A.
Falsely low parathyroid hormone secondary to
biotin interference: A case series. Endocr Pract
2013;19:451-5.
FDA Safety Communication, November 28, 2017.
https://www.fda.gov/medical-devices/safetycommunications/fda-warns-biotin-mayinterferelab-tests-fda-safety-communication.
Favresse J, Burlacu MC, Maiter D, Gruson D.
Interferences With Thyroid Function
Immunoassays: Clinical Implications and
Detection Algorithm. Endocr Rev. 2018 Oct
1;39(5):830-850.
Favresse J, Lardinois B, Nassogne MC, Preumont
V, Maiter D, Gruson D. Anti-streptavidin antibodies
mimicking heterophilic antibodies in thyroid
function tests. Clin Chem Lab Med. 2018 Jun

FOR RESEARCH USE ONLY
Ins003 VB.0

Page 4 of 5

transforming laboratory medicine

27;56(7):e160-e163 Clin Chem Lab Med. 56(7):
e160-e163.
17. Lam L, Bagg W, Smith G, Chiu WW, Middleditch MJ,
Lim JC, Kyle CV. Apparent Hyperthyroidism Caused
by Biotin-Like Interference from IgM Anti-Streptavidin
Antibodies. Thyroid. 2018 Aug;28(8):1063-1067.
18. Harsch IA, Konturek PC, Böer K, Reinhöfer M.
Implausible elevation of peripheral thyroid hormones
during therapy with a protein supplement. Clin Chem
Lab Med. 2017 Aug 28;55(9):e197-e198.
19. Peltier L, Massart C, Moineau MP, Delhostal A,
Roudaut N. Anti-streptavidin interferences in Roche
thyroid immunoassays: a case report. Clin Chem Lab
Med. 2016 Jan;54(1):e11-4.
20. Rulander NJ, Cardamone D, Senior M, Snyder PJ,
Master SR. Interference from anti-streptavidin
antibody. Arch Pathol Lab Med. 2013
Aug;137(8):1141-6.
21. FDA Draft Guidance for Industry, Testing for Biotin
Interference in In Vitro Diagnostic Devices, June 13,
2019. https://www.fda.gov/regulatoryinformation/search-fda-guidance-documents/testingbiotin-interference-vitro-diagnostic-devices

CONTACT
Veravas, Inc.
Research and Development
3510 Hopkins Place North
Oakdale, MN 55128
Phone: 1.888.466.4166
Email: info@veravas.com

FOR RESEARCH USE ONLY
Ins003 VB.0

Page 5 of 5

