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INTENDED USE 
 
The Aria Total T4 ELISA Kit is a solid-phase enzyme-linked immunoabsorbant assay for the 
quantitative measurement of total Thyroxine (T4) in human serum. It is intended to be used for 
professional use only.  
 

INTRODUCTION 
 
The thyroid gland produces thyroxine T4, triiodothronine T3 and calcitonin. The first two 
hormones are synthesized by the gland following entrapment of iodide, conversion to iodine, 
and coupling of iodine with tyrosine, followed by coupling of two iodinated tyrosine molecules. 
The resulted T4 and T3 are attached to thyroglobulin for storage and are released, as needed, 
as protease splits them from globulin1. 
 
Release of T4 and T3 from the thyroid is greatly influenced by pituitary-thyroid stimulating 
hormone (TSH) which in turn is influenced by hypothalamic thyrotropin-releasing 
hormone(TRH). Normally, increased blood levels of T4 and T3 act to decrease the amount of 
TSH secreted, thereby reducing the production and release of T4 and T3. Decreased blood 
levels of T4 and T3 produce the opposite effect, leading to increased production and secretion 
of T4 and T3. In this manner a normal circulating thyroid hormone balance is maintained. 
Circulating T4 and T3 are bound largely to thyroxine binding globulin (TBG). To a lesser extent 
they are bound to thyroxine binding prealbumin (TBPA) and, when present in excess, to 
albumin. Usually T4 to T3 concentration ratio is about 9:1; However T3 has considerably 
greater physiological activity. It is the small free fraction (0.1% of the total or less) that is 
physiologically active and determines the clinical thyroid status of the patient’s hyperthyroid, 
euthyroid, or hypothyroid. 
 
T4 is produced about 50 times more than T3. Thus, it can be measured more easily and with 
greater accuracy than T3. Determination of total T4 by immunoassay is the most reliable test 
for detecting thyroid disorders in a patient 2,3. 
 

TEST PRINCIPLE 
 
The Aria Total T4 ELISA kit is a solid-phase enzyme-linked competitive immunoassay for the 
measurement of T4 in human serum.  
 
The Aria Total T4 ELISA kit is comprised of two key components: 
1) Solid microwells pre-coated with anti-T4 antibody, 
2) Liquid conjugates comprised of Horseradish peroxidase conjugated with T4 (HRP-T4 

conjugates). 
 
During the assay, the test specimen and the HRP-T4 conjugates solution are added to the 
anti-T4 antibody coated microwells. T4 present in the patient sample will compete with the T4 
conjugates for binding with the anti-T4 antibody that has been pre-coated on the microwell 
surface. The amount of conjugates that bind to the microwell surface will decrease in 
proportion to the concentration of T4 in the patient sample.   
 
Unbound conjugates are then removed by washing. The presence of the bound T4 conjugates 
is shown by a blue color upon the addition of the TMB substrate solutions.  The reaction is 
stopped with Stop Solution and absorbencies are read using a spectrophotometer at 450/620-
690 nm. The intensity of the color reflects the amount of bound enzyme-T4 conjugate and is 
inversely proportional to the amount of T4 in the patient sample, within the dynamic range of 
the assay.   
 
A standard curve is generated by plotting the absorbance at 450/620-690 nm wavelength 
versus the respective T4 concentration for each standard on graphic paper. The concentration 
of T4 in the samples is then determined directly from this curve. 

 
MATERIALS AND REAGENTS 

 
Materials and reagents provided with the kit 

Item Description Quantity Catalog 

1 Microwells Coated with Anti-T4 Antibody 1 plate, 96 wells E1020W 

2 T4 Standards:    S1 (0 µg/dL) 1 mL E1020S1 

3                            S2 (2.0 µg/dL) 1 mL E1020S2 

4                            S3 (5.0 µg/dL) 1 mL E1020S3 

5                            S4 (10.0 µg/dL) 1 mL E1020S4 

6                            S5 (15.0 µg/dL) 1 mL E1020S5 

7                            S6 (25.0 µg/dL) 1 mL E1020S6 

8 HRP-T4 Conjugates (20X Concentrate) 1.2 mL E1020H 

9 Enzyme Conjugate Diluent 2  x 7.5 mL E1020ED 

10 Wash Buffer (40X Concentrate) 25 mL WE4000 

11 Substrate 12.0 mL TME2000 

12 Stop Solution 7.5 mL SE1000 

13 Product Insert 1  PI-E1020 
 
Materials and reagents required but not provided in the kit 
1. Micropipettes and multichannel micropipettes of appropriate volumes 
2.  Microplate reader with a bandwidth of 10 nm or less and an optical density range of 0-3 

OD or greater at 450/620-690 nm wavelength is acceptable 
3. Absorbent paper for blotting the microplate wells 
4.   Graph paper 
5. Vortex mixer 
6. Distilled water or de-ionized water 
7. Disposible reagent troughs 
8. Incubator 
9. Timer 

 

STORAGE AND STABILITY 
 
Store all components at 2-8°C.  Do not freeze. Avoid strong light.  Microplate should be kept in 
a sealed bag with desiccant to minimize exposure to damp air. Ensure that the reagents are 
brought to room temperature before opening. All the reagents are stable through the expiration 
date printed on the label if not opened. Opened test kits stored under the conditions above will 
remain stable for 2 months, or until the labeled expiration date, whichever is earlier. 
 

WARNING AND PRECAUTIONS 
 
For in Vitro Diagnostic Use 
1. This package insert must be read completely before performing the test. Failure to 

follow the insert gives inaccurate test results. 
2. Refer to the material safety data sheet and product labeling for any chemical hazards 

that may be present in the assay.  
3. Do not use expired devices or components. 
4. Do not use the components in any other type of test kit as a substitute for the 

components in this kit. 
5. Do not use hemolyzed blood specimen for testing. 
6. Do not ingest the reagents. Avoid contact with eyes, skin and mouth. Wear protective 

clothing and disposable gloves while handling the kit reagents and clinical specimens. 
Wash hands thoroughly after performing the test. 

7. Do not smoke, drink, or eat in areas where specimens or kit reagents are being handled.  
8. Users of this test should follow the US CDC Universal Precautions for prevention of 

transmission of HIV, HBV and other blood-borne pathogens. 
9. Dispose of all specimens and materials used to perform the test as bio-hazardous 

waste. 
10. At the beginning of each incubation and after adding Stop Solution, gently rock the 

microwells to ensure thorough mixing. Avoid the formation of air bubbles as which 
results in inaccurate absorbance values. Avoid splashing liquid while rocking or shaking 
the wells 

11. Don’t allow the microplate to dry between the end of the washing operation and the 
reagent distribution. 

12. The enzyme reaction is very sensitive to metal ions. Thus, do not allow any metal 
element to come into contact with the conjugate or substrate solution.  

13. Use a new distribution tip for each specimen. Never use the specimen container to 
distribute conjugate and substrate. 

14. The wash procedure is critical. Wells must be aspirated completely before adding the 
Washing Solution or liquid reagents. Insufficient washing will result in poor precision and 
falsely elevated absorbance. 

15. Avoid exposure to strong light during color development. 
 

SPECIMEN COLLECTION AND PREPARATION 
 
 Serum is the recommended sample type for this assay. Plasma samples collected in 

tubes containing EDTA, heparin, or oxalate may interfere with test procedures and 
should be avoided.   

 If a specimen is not tested immediately, refrigerate at 2-8°C. If storage period greater 
than two days is anticipated, the specimen should be frozen (-20°C). Avoid repeated 
freezing-thawing of specimen.  If a specimen is to be shipped, pack in compliance with 
federal regulation covering the transportation of etiologic goods. 

 Specimens containing precipitants may give inconsistent test results. Clarify such 
specimens by centrifugation prior to assaying. 

 Do not use serum specimens demonstrating gross lipemia, gross hemolysis or turbidity. 
Do not use specimens containing sodium azide.  

 
PREPARATION OF THE REAGENTS 

 
1.  Bring all reagents to room temperature (20-25°C) prior to use.  
2.      Prepare Enzyme Conjugates Reagent:   

Add 0.1 mL of Enzyme Conjugates Concentrate to 2.0 mL of Enzyme Conjugate Diluent 
(1:20 dilution), and mix well.  The amount of conjugates diluted is dependent on your 
assay size.  The Conjugate Reagent is stable at 4°C for 7 days. 

3. Prepare Wash Buffer:   
If precipitants are visible, warm up the Wash Buffer (40X concentrate) at 37˚C.  Add 25 
mL of Wash Buffer Concentrate to 1000 mL of distilled water, mix well. The wash 
solution is stable at room temperature for two months. 

4.  Determine the number of microwells needed and mark a data sheet with appropriate 
information.  Standards and Controls require at least one well each; however, it is 
recommended that standards and controls be run in duplicate to ensure accuracy.  A 
blank well is not required.  

5. Adjust the incubator to 37°C. 
 

ASSAY PROCEDURE 
 

1.  Remove the desired number of coated wells and secure them in the frame.  Reseal un-
used strips. 

 
2. Add 50 µL of T4 standards, controls and patient specimens into the individual test wells.   
 
3.   Add 100 µL of T4 Enzyme Conjugates Reagent to each well.  
 
4. Shake on a vortex mixer for 30 seconds to completely mix the liquid within the wells.  
 
5. Cover the plate with a lid and incubate the wells for 60 minutes at 37ºC. 

 
6. Carefully remove the incubation mixture by empting the solution into a waste container. 

Fill each well with wash solution and shake gently. Discard the wash solution completely 
by emptying the contents into a waste container. Repeat above procedure 4 more times. 
After completing the last wash step, tap the plate on absorbent paper to remove 
residual solution. 
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7.   Add 100 µL of Substrate into each well, including the Blank Well, and gently mix. 
 
8.  Incubate at room temperature (20-25°C) in dark for 20 minutes.  
 
9.  Stop the reaction by adding 50 µL of Stop Solution to each well. Gently mix for 15 

seconds. It is important to make sure that all the blue color changes to yellow 
color completely. 

 
10. Set the microplate reader wavelength at 450 nm and measure the absorbance (OD) of 

each well within 15 minutes after adding Stop Solution. A filter of 620-690 nm can be 
used as a reference wavelength to optimize the assay result. 

 
CALCULATION OF RESULTS 

 
1.  Calculate the mean absorbance value (A450/620-690) for each set of standards and patient 

specimens if duplicates are used.  
2.  Construct a standard curve by plotting the mean value obtained for each standard 

against its concentration on a graphic paper, with absorbance values on the vertical Y 
axis, and concentrations on the horizontal X axis.  Draw the best curve through the 
points. 

3.  Use the mean absorbance values for each control and unknown specimen to determine 
the corresponding concentration of T4 in µg/dL from the standard curve. 
Alternatively, if software is used, calculate the concentration of T4 following software 
menu. 

4.  Any values obtained for a diluted sample must be further converted by applying the 
appropriate dilution factor in the calculation. 

 
INTERPRETATION 

 
Results of a typical standard run are shown below:    

  
 
 
 
 
 
 

NORMAL REFERENCE 
 
It is recommended that each laboratory establish its own normal ranges based on local patient 
populations and its own assay technique.  
 
The following values for T4 were established by this kit and may be used as initial guideline 
ranges only: 

 
PEFORMANCE CHARACTERISTICS 

 
1. Precision  

Intra-Assay: Two pools of sera (Low and High) were assayed 20 times each in a single 
run.  

 
Intra-assay 

 Low High
N 20 20
Mean (ug/dL) 6.81 11.75
S.D. (ug/dL) 0.38 1.05
C.V. (%) 5.54 8.9

 
Inter-Assay: Two pools of sera (Low and High) were assayed in duplicate for 20 
separate runs using a standard curve constructed for each run.  

 
Inter-assay 

 Low High 

N 20 20 

Mean (ug/dL) 8.07 11.99 

S.D. (ug/dL) 0.27 0.81 

C.V. (%) 3.34 6.75 
 
2. Specificity 

The cross reactivity of the Aria Total T4 ELISA kit with T3 and rT3 was determined by 
adding these hormones to zero standards. The color intensity produced was then 
determined. 

 
Compound Concentration Measured Value X-Reactivity (%) 

T3 500 ng/dL 2.14 0.43 

rT3 500 ng/dL 1.16 0.24 
 
3. Sensitivity 

Ten zero standards were assayed along with a set of other standards. The detection 
limit, defined as the apparent concentration corresponding to two standard deviations 
below the average absorbance at zero binding was 1.0 ug/dL. 

 
4. Accuracy 

The Aria Total T4 ELISA kit was compared with a reference T4 ELISA Test over 201 
samples with a range of 1.5 ug/dL to 25 ug/dL. The relationship is described in the 
following equation. 
 

 

Reference 
Number of  
Specimens 

Regression 
Analysis 

Correlation 
Coefficient 

Reference ELISA 201 Y=1.056x + 0.102 0.98 
 

QUALITY CONTROL 
 
Good laboratory practice requires that quality control specimens (controls) be run with each 
calibration curve to check assay performance. Control containing sodium azide cannot be used. 
Any material used should be assayed repeatedly to establish mean values and acceptable 
ranges to assure proper performance. This kit does not include serum controls.  
 

LIMITATIONS OF TEST 
 
1. The test is for in vitro diagnostic use only and is limited to the detection T4 in serum. 
2. T4 measurement should be made in conjunction with other thyroid function tests such 

as TSH, T3, FT1 and clinical evaluation. 
3. As with all diagnostic tests, a definitive clinical diagnosis should not be based on the 

results of a single test, but should only be made by the physician after all clinical and 
laboratory findings have been evaluated. 

4.  Normal thyroid hormone levels do not exclude thyroid disease, and diffuse or nodular 
thyroid enlargements may be seen in euthyroid patients. 

5.  A variety of causes apart from thyroid malfunction may give rise to abnormal T4 
concentrations in serum. 

6. The level of total T4 in the specimen is affected by the TBG. Changes in the TBG 
concentrations are usually accompanied by changes in the total T4 level. Many factors 
can alter the TBG level, such as normal pregnancy. Therefore, assessment of thyroid 
function by total T4 assay alone in those patients could lead to erroneous diagnosis4,5.  

7.  TBG concentrations have also been reportedly altered by the following drugs: Estrogen, 
Tamoxigen, Heroin, Androgens, Ababolic steroids and Glucocorticoids. Major illness, 
surgical stress, genetic deficiency and hepatitis can also affect TBG concentrations, 
with possible effects on T4 levels. 

8.  Familial dysalbuminemic hyperthyroxinemia, auto-antibodies to T4 and analbuminemia 
can result in elevation of total T4 but should not affect T3 levels unless the patients are 
receiving T3 treatment. 

9.  The treatment of hypothyroidism with L-thyroxine can result in lack of correlation 
between clinical status and T4. The T4 concentration can be elevated in these cases.  

10.      The results obtained with this test should only be used as an adjunct to other diagnostic 
procedure and information available to the physician. 
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Sample Number 200 

Average Value 8.91 

Standard Deviation 2.01 

Normal Range 5.0-13.0 

 Consult 
instructions for use 

 For in vitro 
diagnostic use only 

  
Use by 

 
Catalog # 

 
Lot Number 

  
 

Tests per kit 

 
Store between 2-8°C 

 Authorized 
Representative 

   
Do not reuse 

 Manufacturer  Date of manufacture   

 CTK Biotech, Inc. 
10110 Mesa Rim Road 
San Diego, CA 92121, USA 
Tel: 858-457-8698 
Fax: 858-535-1739 
E-mail: info@ctkbiotech.com    

Index of CE Symbols

SIMPLIFYING DIAGNOSTICS

 MDSS GmbH 
 Schiffgraben 41 
 30175 Hannover, Germany 
 
 PI-E1020-ARIA Rev. F1.1 
 Date released: 2016-07-06 
 English Version    
 
For Export Only, Not For Re-sale In the USA.

 

REF N 
8°C 

2°C 

T4(µg/dL) A450/620-690 

     0 3.038 

  2.0     2.271 

  5.0 1.332 

10.0 0.716 

15.0 0.452 

25.0 0.243 Conc.μg/dL
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