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A. Submitit::

Biocircuits Corporation
1324 Chesapeake Terrace
Sunnyvale, CA 94089
(40~3) 745-1961
Contact: Sheila Ramerman
Date Fmpared: October4,  1995

B. Del~i.ce  Idynes:
Propriet: @ Name:

Con-mm Names:

Classifi{xition Name:

Biocircuits  IOSm T4flU Test Cartridges
Biocircuits IOSm Thyroid Controls

Reagents for total thyroxine assay
Reagents for thyroid uptake assay
Quality control material (assayed and unassayed)

Total thyroxine test system
Triiodo~hyronine upt&e test system
Quality control material (assayed and unassayed)

c. ~gtily Marketed Device:
The IOSm’ T4/TU Test Cartridges are substantially equivalent to the Stratus T4 and TU tests
currently i:l commercial distribution by Dade International.

D. Device Description:
Thyroxine (T4) is a hormone that is synthesized and stored in the thyroid gland, plays a vital role
in growth md maturation, and is essential in the control of metabolism in all bodily organs.
More than 99% of T4 is reversibly bound to three plasma proteins in the blood: thyroxine-
binding globulii.1 (TBG), thyroxine-binding prealbumin (TBPA), and albumin. The balance of
T4 is in tlw fret, unbound state in blood at any one time. (1)

Malfunction of the thyroid gkmd may result in abnormal concentrations of T4. Increased levels
of T4 havt: bee]] found in hyperthyroidism due to Grave’s disease, toxic multinodular goiter, and
in acute and stlhacute thyroiditis. Low levels of T4 have been associated with congenital
hypothyroidisJ[l, myxedema, chronic thyroiditis (Hashimoto’s disease), and with some genetic
abnormalities. 2)

Measurement {.: i T4 concentration alone fails to take into account any variation in TBG levels
which can affe~~t the free T4 concentration. The Thyroid Uptake (T-Uptake) test was developed
to product  an ‘indirect measure of the unsaturated TBG in the specimen. The product of T4 and
T-Uptake is tit Free Thyroxine Index (FTI). The FIT correlates more closely with free T4
levels, ancl is n better method of monitoring thyroid function and diagnosing thyroid illness than
a T4 determinaii.on alone. (3,4,5)

Principle of”t. ht Test:
~: The IIOSm” T4 testis a competitive immunoassay in which T4 in the sample is fiist released
from the camit:: proteins by 8-anilino-l-naphthalene  sulphonic acid (ANS) and salicylate, and
then competes with alkaline phosphatase-labeled T4 (conjugate) for binding sites on immobilized
monoclinal a.n::i-T4 antibody. After a short incubation, excess sample and conjugate are washed
away. Su’xtrale is added, which reacts with the alkaline phosphatase  conjugate bound to
antibody. The product of the enzyme-substrate reaction produces a fluorescent signal. The level
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of fluoresc nce is directly proportional to the amount of conjugate bound to the surface, and
inversely proportional to the amount of T4 present in the patient sample. All reagents necessary
to perform the test are dried in the IOSW cartridge, and are dehydrated by the addition of patient
sample by the operator, or by the addition of buffer by the instrument.

T-UDG&G : TIN IOSW T-Uptake testis a competitive immunoassay in which patient sample is
mixed witlI exogenous T4, which binds to TBG in the patient sample. When serum containing
unsaturate~ TRCJ is present in the system, some of the exogenous T4 will bind to TBG;
conversel] ‘ , Iwhen serum containing more fully saturated TBG is present, the amount of
exogenou$ , T4 in solution is increased. Patient sample containing the exogenous T4 is also
mixed wit.1 alkaline phosphatase-labeled  T4 (conjugate); this mixture is then incubated with
immobiliz ed mcmoclonal anti-T4 antibody. Any exogenous T4 not bound to patient TBG and
conjugate compete for the binding sites on the antibody. After a short incubation, excess mixture
is washed away, Substrate is added, which reacts with the alkaline phosphatase conjugate that is
bound to ~ tibtxiy. The product of the enzyme-substrate reaction produces a fluorescent signal.
The amou nt of signal produced is directly proportional to the amount of conjugate bound to the
antibody; the ;Imount of conjugate bound is inversely proportional to the amount of exogenous
T4 ava.ilab1e tc bind to the antibody, or the amount of exogenous T4 ‘uptake’ by the antibody.
This amount cf exogenous T4 is inversely proportional to the amount of exogenous T4 which
was boun{i t:0 [he patient TBG. For example, more saturated TBG present in the patient sample
to begin v ith means less exogenous T4 to be bound by the patient sample. Less exogenous T4
bound topatient TBG means more is available to be ‘taken up’ by antibody binding sites and less
conjugate to bind to the antibody, thus producing a low signal and a high ‘uptake’ value, A low
uptake value nwms the reverse is true: the patient sample contained less saturated TBG to begin
with.

7“ &LIL&Y The use of materials derived from human blood to monitor quality control of
clinical chemistry testing in the clinical laborato~ has been widely established over the past
several years. (1) The Biocircuits IOSm Thyroid Controls are two levels of blood-based
material for uw with Biocircuits IOSm thyroid assays test cartridges. Controls are provided to
monitor t e hypothyroid and hyperthyroid clinical decision levels in the IOSm thyroid assays.

To run a ~ ;ont:ol,  the operator inserts the Thyroid Control Cartridge (packaged with the controls)
into the I’X$mJ instrument. The instrument reads the lot number and ranges of acceptable values
for the cc Introl solutions from the Control Cartridge barcode, and then ejects the Control
Cartridge . Tlw operator then inserts a T4fT’U test cartridge and follows the instrument prompts
to identify the control level, apply control solutions, and begin the test sequence. The IOSm
instrume] t performs the required buffer additions to rehydrate assay reagents and perform wash
steps as ntxxxsiiry,  reads the fluorescence signal generated, and calculates and prints the control
result jus t as ~ 1: would if the cartridge were used to test a patient sample.

E.

1

Intended Use
The Biocircuits IOSm T4/T-Uptake  (T4/TU) cartridge is to be used for the quantitative
determin tion of total thyroxine levels and the degree of saturation of thyroid binding proteins in
serum in the I]iocircuits IOSm System.

The 10Sm Tl[yroid Controls Kit is to be used to assist in monitoring accuracy and precision in
the IOST u M.* assays.

F. cklmparison with the Predicate Device:
Table Isummarizes the comparative features of both the IOSm and Stratus T4 and TU assays.



G. Pellfomlance Data:

-1
1. T4/TU Test Cartridges:
Non-clinical testing performed in the manufacturer’s laboratories gave the following results:. . . . Tlm analytical sensitivity of the IOSm T4 assay is defined as the smallest
concentration of T4 that can be distinguished from zero. Ten replicates of a zero calibrator were
run using ~:OSq’?’d T4/TU cartridges (only the result from the T4 track was recorded). The mean
value and tandard deviation of the signal were calculated. The sensitivity was obtained by
interpolate g two standard deviations above the mean signal of the zero calibrator. The
sensitivity of t“:{~ IOSW T4 assay is 1.85 ug/dL.

I
. . .: C[oss-Reactivity

The speci icity of the monoclinal antibody used in both the IOSm T4 and T-Uptake assays was
determine by ev~uating the cross-reactivity with substances similar in structure to T4 or those
known to interfere with the immunological reaction. Results are listed below for the T4 assay;
because TU provides a relative assessment of the unsaturated binding capacity of serum proteins
for thyroid hormones, there are no known cross-reactivities for a TU test. Pooled human serum
with a value of’ 8.5 ug/dL T4 was used.

Compound Cross-Rl~&Jvity
‘D-thyroxine (D-T4)
L+riiodothyronine  (L-T3) < 49(0
~~-~iodothyrcjnine  (D-T3) < 2 7 0
3,5-diiodothyronine <0.190
3,5-diiodotyrosine < O.lqo
Phenytoin (diphenylhydantoin), at 10,000 ug/dL <0.170
‘Propylthiouracil, at 10,000 ugJiL <0.170
Phenylbutazone, at 10,000 ug/dL <0.190
Salicylic acid, at 50 mg/dL <0.170
Acetylsalicylic acid (AS A), at 50 mg/dL <0.170

s!=ificilX. lmerfering Subswces
The follo wing substances were tested at the levels specified and found not to significantly affect
the T4 or TU ~mult obtained using the IOSm T4/TU cartridge. A pool of human serum with
values of 5.8 ugJdL T4 and 30.8~0 TU was used.

SLlbStiitlCe Interference: T4 TU
Hemoglobin @ 500 mgJdL 6% -2%
B - lirut}in (unconjugated)  @ 20 mg/dL 6%
c holesterol @ 500 mgjdL

9%
1% -3%

Trigl~r::erides @ 750 mg/dL 4% -4%

Precisior,: TIM: following results were obtained from a laboratory study performed at the
manufac :ure~ for within-day, between-day, and total imprecision:

‘r4
(kmt]wl Level
Nlean {ug/dL)
sD, overall (ug/dL)
9’~ CT’,, within-day (n=lO)
q~ (OTJ,, between-day (n–40)
% CV total

1
‘1’-lJp!;ake
(;ontrol Level
1 ean (70 uptake)
S;J3, w,erall  (9i0  uptake)
$i, {cl, within-day (n=lO)
% ICI, ktween-day (n~o)
% Cl total

:.1
0.72
8.5%
5.0%
8.9%

;2.4
1.04
2.9%
2.0%
3.2%

2
12.9

1.14
8.8%
4.4%
8.8%

2
39.7
0.93
2.4%
1.1%
2.3%

3
4.65
0.56

14,4%
6.9%

12.1%

3
22.82

1.78
3.8%
5.9%
7.8%

,,,
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Acc-: Spiked Recovery
A normal ‘humm serum pool with a known T4 value was spiked with different quantities of T4
~d then assayed in duplicate using IOSm T4/TU cartridges (only the T4 track was used). The
results are as shown:
Endo enous [’~4]

a
Added [T41

(U dL:l \u#dL)
4.25
4.25 6:0
4.25 9.2
4.25 12.4
4.25 18.0

Average
Observed (ug/dL)
7.55
10.2
13.5
16.5
20.7

Average
Il~;~very(%)

99%
100%
99%
91%

Accuracy : Cm-relation
A comparison of methods obtained by testing 126 patient samples in the manufac~rer’s
laboratories UK ing d a COrnmerCi~ly aV.$la~l~,
immunoassay gave orm v - b +~ r

. .
~ The samples tested ranged from-1.8 ug/dL to 24.6 u@dLU.

m Y=~”229 +0” =

w Y=7*120+O” = 0.703

EEL Y=  -o”03-7+0”95=r
=

enzyme

Clinical testin:; performed at a typical physicians’ office laboratory gave the following results:
cision

T4
Control LwI?l 1 2 3

IIJUt@D@@.@@s
Mean (ug/dL) 7.46 11.75 4.79

SD, overall (ug/dL)
1.01

% Cv, tclta.1 1% 21.2%

T-Uptake
control I.ewl. 1 2 3

wxtlizw~=
Mean (% upt:k) ~w

24.54

SD, ovemll (’~) upt~e)
2.93

% CV, totld % 2.7% 12.0%

ACCUY: (hrrektth
A comparison of methods was performed by users in a typical physicians’ office laboratory. A
total of 43 patient samples were tested using the IOSm T4/I’U cartridges in the office laboratory;
the samples were split and sent to the manufactmer’s laboratory for retesting on both the IOSm
and on the pwl.icate device. These stu~es gave

e form y +lIl&

-:~
. . The samples tested ranged from 1.8 ug/; to 20.6

ug/dL X:4.
X4 ~=
Ilk Y=3.470+-”r =
lm ~=

&p@xl_wu!2s:

In a referenc: range study of 125 normal, healthy adults (98 males and 27 females) in the
mmufacture’’”’s laboratories, the range of T4 values for the IOSm T4 assay was determind to be
4.6-103 u$:’~L.

0 ~ ~,>
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In a reference mnge study of 125 normal, healthy adults (98 males and 27 females) in the
manufacturer’s laboratories, the range of T-Uptake values for the IOSm T-Uptake assay was
determined to “w 25.6 -32.9 % .

In a reference :“ange study of 125 normal, healthy adults (98 males and 27 females) in the
manufacturer’s laboratories, the range of Ff’I values for the IOSm T4/TU assays was determined
to be 3.9- !1 1.”!

T4 and F’H lel~t:ls  are generally depressed in hypothyroid patients and generally elevated in
hyperthyroid p~tients. T4 levels may also be elevated in neonates and infants.

Since T4 and”1 ‘-Uptake values (and, therefore, FTI values) may vary with many factors, such as
geographic loa.tion, local population, diet, etc., these ranges are provided for general
informational purposes and may not apply to your specific patient population. We recommend
that each ‘liibo~~].tory establish its own reference ranges for its patient population.

2. Thyroid (ontrols
The follo*ving ranges for the IOSm Thyroid Controls were determined in studies in the
manufact.wer’: laboratories. To establish the ranges, the controls were tested in a total of 40
cartridges each, over at least 10 days, using three IOSW instruments. These values only apply
to this lot d I(Y3W Thyroid Controls. Different lots of Thyroid Controls will likely have slightly
different rang: ;. Your laboratory should establish its own range for these controls over time.
Control -,..–. ,’T4 fuddLl T-Uutake (%)

Mean Range (+2 SD) Mean Range( + 2 SD)
8,1 6.7- 9.5 32.4 30.3 -34.5

; 12.9 10.7 -15.2 39.7 37.8 -41.6

It is self-evident from the data and information presented here that the Biocircuits IOSm T4/TU
Test Cartridges are as safe, as effective, and perform as well as the S@atus T4 and TU assays in
commercial / ~ ‘stribution by Dade International.

Attachment: Table 1: Assay Comparison



A-TTRTRIJTE
Technology

Assay format

Enzyme label

Substrate

Reagents
In-mobilization Medium
Dry

Wet
Delivery
Calibration
Calibration Stability
Storage ~

Sample
Type
Volume
Dilution

Operating environment

Data analysis

Data output
7 .)

TAB 1
Baxter STRATUS M. Biocircuits  IOSW

Assay Comparison

STRATUS T4/TU 10S T4flU
Fluorometric enzyme imml.m(}assdy C1....nmetric  en7vme  immunoassay* . “”---------- ...—,

Sequential/sequential Competitive/competitive

Alkaline phosphatase Alkaline phosphatase

Methylumbelliferyl phosphate Methylumbelliferyl phosphate

Reaction tab Plastic cartridge
Monoclinal antibody only Monoclona.1 antibody, ANS/salicylate,

T4-AP, substrate
3, loaded by operator at start of each run 1 (same for all assays), continuously on board
Fully automated Fully automated
User-generated Factory-generated
14 days (minimum) 30 days (minimum)
Refrigerated (2-8”C) Room Temperature (15-30°C)

Serum or plasma
0.2 ml (minimum)
Performed by instrument

22°-320 C

Microprocessor-controlled
Stored standard curves

LCD display
Printed alphanumeric hard copy

Serum
0.033 InL
Performed by instrument

15°-300 c

Microprocessor-contioll~
Stored standard curves

LCD display
Printed alphanumeric hard copy


