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1. INTENDED USE

This colorimetric microtiter plate assay is suitable for the determination of vitamin C (ascorbic
acid) in Li-heparine-plasma, serum and urine. For in vitro diagnostic use only.

2. INTRODUCTION

Vitamin C (ascorbic acid), being a part of the antioxidative defense system, is found in both
the cytosol and extracellular spaces. Depending on the concentration and the availability of
transitional metals, it has antioxidative as well as prooxidative features. The antioxidative effect
dominates, especially in extracellular space. Since it acts through formation of semi-dehydro-
ascorbate and dehydro-ascorbate respectively, as an electron donor transferring hydrogen to
acceptor substances by reversibility, ascorbic acid has strong reducing effects.

Vitamin C contributes to the antioxidative defense system in two different ways: it reacts
with reactive oxygen species, especially peroxide radicals, and regenerates a-tocopherol
(vitamin E). Vitamin C also has a pro-oxidative effect in combination with transition metals.
It catalyses the reduction of Fe** to Fe*. The created bivalent iron ions react faster with H,0,.
Therefore, the formation of OH-radicals is supported through the Haber-Weiss-Reaction.

Due to the very small concentration of free transition metals in biological tissues, the antio-
xidative features are predominant. As a result of increased oxidative stress, the level of
vitamin C is reduced in various syndromes, e.g. the level of vitamin C in blood from HIV
positive patients is significantly lower. The content in blood plasma falls from 75.7 umol/I to
40.7 umol/l. Smoking causes a high consumption of vitamin C in the blood plasma. Protein
thiols are oxidised and after the Vitamin C pool has been depleted, lipid peroxidation begins.

Indications
* Determination of vitamin C status
* Monitoring infusion therapy
* Monitoring of oral vitamin C substitution (checking the individual capacity of gastro-
intestinal vitamin C resorption)

3. PRINCIPLE OF THE TEST

In serum and plasma vitamin C is found as ascorbic acid as well as its oxidized form, de-
hydro-ascorbate. Both forms are biologically active. In our vitamin C assay, an oxi-
dation is induced prior to analysis so that both forms are measured. A dose re-
sponse curve of the absorbance unit (optical density, OD at 492 nm) vs. concentra-
tion is generated, using the values obtained from the standard. The concentration of the
patient sample is determined directly from the linear standard curve.
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4. MATERIAL SUPPLIED 6. PREPARATION AND STORAGE OF REAGENTS

= All reagents are stable at 2-8°C up to the expiry date stated on of the label; CTRL1 and
CTRL2 (control 1 and control 2) at -20°C.

= = STD (standards) must be reconstituted with 400 pl of bidist. water, CTRL1 and CTRL2
KK 4000FR PREC Precipitation reagent 15ml (control 1 and control 2) with 250 pl of bidist. water. Allow the vial content to dissolve
for 10 minutes. Reconstituted standards and controls are not stable.
K4000L5GA SOLA Reagent solution A /50l Please note: Samples should be kept cool and light-protected. Samples can be mea-
K 4000LSGB SOLB Reagent solution B 1ml sured within 24 hours after blood withdrawal.
K 4000LSGC SOLC Reagent solution C Tml
7. PRECAUTIONS
K 4000AC STOP Sulfuric acid 20ml
= For in vitro diagnostic use only. )
IK4000ST STD 4 Standards (lyophilized) each 4 x 400 ul = Human materials used in kit components were tested and found to be negative for
HIV, Hepatitis B and Hepatitis C. However, for safety reasons, all kit components should
ijgggig; CTS#;LGd C(()lzgt)r;:.]::ﬁz:j)z each 4 x 250 pl be treated as potentially infectious.
= STOP (stop solution) is composed of sulfuric acid, which is a strong acid. It must be
K 4000MTP PLATE Microtiter plate (MTP) 12x8 wells handled with care. It can cause acid burns and should be handled with gloves, eye
K 4000FOL FOL Microtiter plate coverfoil 2 protection, and appropriate protective clothing. Any spills should be wiped outimme-
diately with copious quantities of water.
- PREC (precipitating reagent) contains acid and must be handled with care. It can cause
5. MATERIAL REQUIRED BUT NOT SUPPLIED acid burns and should be handled with gloves, eye protection, and appropriate pro-
tective clothing. Any spills should be wiped out immediately with copious quantities
- Bidistilled water (aqua bidest.) of water.,

- Precision pipettors and disposable tips to deliver 20 - 200 pl and 100 - 1000 pl
« A multi-channel dispenser or repeating dispenser
« 1.5 ml Eppendorf cups

* Reagents should not be used beyond the expiration date shown on the kit label.

" 15 miTubes (e.g. Falcon) 8. SAMPLE AND REAGENT PREPARATION
- Horizontal microtiter plate shaker
- Centrifuge suitable for 15 ml tubesat 10000 x g - Pipet 200 pl fresh collected Li-heparine-plasma sample, serum, STD (standards) or
+ Vortex-Mixer CTRL1 and CTRL2 (control 1 and control 2) in Eppendorf cups, respectively, and add
= Incubator for 37 °C 200 pl PREC (precipitation reagent)
« Microtiter plate reader at 490 - 520 nm (reference wave length 610 - 630 nm) + Urine samples must be diluted 1:4 before analysis (e. g. 250 pl urine 4+ 750 pl aqua dist.).
- A suitable place mat when working with solution A, because solution A contains dye The dilution factor must be considered when calculating the concentration.

which might be difficult to clean off plastic surfaces « Vortex well

« Centrifuge at 10000 x g for 30 min
- Preparation of the working solution:
To run a complete PLATE (microtiter plate):

Add 600 pl of each, SOL B and C (reagent solution B and C) to 6 ml of SOL A (reagent
solution A).
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To run assay more than once, prepare only the appropriate amount necessary for each
assay. The kit can be used up to 4 times within the expiry date stated on the label.

Please note:
SOL A (solution A) contains dye which might be difficult to clean off plastic surfaces.
It is therefore recommended to use a suitable place mat when working with SOL A
(solution A.)

9., ASSAY PROCEDURE

Test procedure

1. Add 2 x 100 pl of the supernatants of STD (standard), CTRL1 and CTRL2 (control 1

and control 2) or samples into the PLATE (microtiter plate) wells in duplicates

2. Add 50 pl of the freshly prepared working s_olt'x't:io,r'i-i'n the -Welis

3. Cover the PLATE (microtiter plate) with foil and incubate for 3 hat 37 °C

4. Add 150 pl of STOP (STOP-solution) in the wells

5. Shake PLATE (microtiter plate) on a horizontal shaker at room temperature for
20 min (without any foil cover). An orange precipitate can be formed. The precipitate
can be dissolved by repeatedly (2-3 times) drawing up the solution with the pipette.

6. Determine the absorption at 492 nm or 520 nm against 620 nm as a reference

10. RESULTS

A dose response curve of the absorbance unit (optical density, OD at 492 nm} vs. can-
centration is generated, using the values obtained from standard. The concentration of
patient samples is determined directly from the linear standard curve.

It is recommended to use a point-to-point-calculation.

Please refer to the QC data sheet for the concentration of standards (STD) and controls
(CTRL).
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11.

12.

QUALITY CONTROL

Control samples should be analyzed with each run. Results, generated from the analysis
of control samples, should be evaluated for acceptability using appropriate statistical
methods. The results for the patient samples may not be valid, if within the same assay

one or more values of the quality control sample are outside the acceptable limits.

Expected values

Normal range
4-15mg/L

(Burtis CA, Ashwood ER. Tietz textbook of clinical chemistry, 4th ed. Saunders: Philade-

phia, 2006:1107.)

PERFORMANCE CHARACTERISTICS

Precision and reproducibility

Intra-Assay-Variation

The precision (intra-assay variation).was calculated from 14 replicate determinations on

one sample.

Intra-Assay CV n= 14

1 10.49

6.03

h 74
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Inter-Assay-Variation Sample values
The total precision (inter-assay variation) of the vitamin C test was calculated from data
obtained with four samples on three different days.

Heparin plasma, Serum and Urine
Samples from obviously healthy volunteers were evaluated for the presence of Vitamin C

Inter-Assay CV n=3 in this assay.
1 138 5.06 ;
Hepa{:‘r‘_z;asma 148 104-214 a4
2 45 16.74 =
Serum
155 117-193 36
3 93 1175 (n=6)
4 120 180 t:]"_”; 60.6 15-1774 432

Correlation data between the colorimertric microtiter plate test and HPLC

Recovery ; : Bom
Eleven samples were measured using the colorimertric microtiter plate test and HPLC.

Two plasma samples, one with a low vitamin C content (5.1 mg/l} and a second witha The results are shown in the table:
high vitamin C content (16.6 mg/l), was mixed 1:1 and analyzed.

Recovery n=1

1 114 10.9

2 93 73

1 109 11.9 109.2 2 37 i

4 8.8 6.6

5 10.7 93
6 214 16.9

Sensitivity 7 48 41
The detection limit was defined as B, + 3 SD. The zero-standard was measured 9 times. 8 10.6 9.6
9 16.4 14.4

10 12.7 14.1

11 3.0 33
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13. GENERAL NOTES ON THE TEST AND TEST PROCEDURE

- This assay was produced and put on the market according to the IVD guidelines of
98/79/EC.

» The test components contain organic solvents. Contact with skin or mucous membra-
nes must be avoided. :

- All reagents in the test package are for research use only.

= Do not use the reagents after the date of expiry stated on the label.

- Do notinterchange different lot numbers of any kit component within the same assay.

- The guidelines for medical laboratories should be observed. -

» Incubation time, incubation temperature and pipetting volumes of the components
are defined by the producer. Any variation of the test procedure, which is not coordina-
ted with the producer, may influence the results of the test. Immundiagnostik AG can
therefore not be held responsible for any damage resulting from wrong use.
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