C.AR.LA.® SYSTEM

(Capture Assay Radim Liquid Allergens)

for automated
in-vitro Allergy detection
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From RAB’ to C.A.R.L.A." system

RADIM has been working in the allergy field since 1986, developing the RAB®
System, a coaled bead method based on the traditional approach of solid phase
allergens, available in the radicimmunological as well as enzymatic version.

Since then, RADIM R&D has confinuously worked o improve both quality and assay
performances, strongly feeling the need to develop o new system, to be used
for rapid specific IgE testing, in total automation. In 1993 Radim introduced
the CARLA®-SYSTEM (Capture Assay Radim Liquid Allergens) a “capture”
method, with liquid phase allergens and unique selid phase for both
standards and samples, designed for total automation (Olivieri V. et al,,
Capture Assay for Specific IgE: an improved quantitative method. J Imm Methods,
1993, 157:6572). Since that time CARLA has been confinuously updated, thanks fo
Radim Group commitiment to fulfill the user’s need fo rely on a sensitive, precise and
user- friendly diagnostic system. Today more than 40 countries warldwide employ
Carla® System as a reference in Allergy testing.

At the same time, the RADIM R&D, manufacturing both in vitro diagnostics as well as
dedicated equipment, hos developed in the course of years three generations of auto-
mated equipment for ELISA testing on microplate, being ALISEl the newest one, after
BRIO and ARIO instruments, which represents the highest evolution in microplate
automation.

CARLA® SYSTEM GENERAL FEATURES

“Capture” ELISA method on microplate
Unique solid phase for standard and samples

Liquid, ready for use allergens

Quantitative results (IU/ml and Classes)

Standard calibrated against 2™ IRP WHO 75/502 for Total IgE
High stability (9-15 months)

Excellent sensitivity ( 0.15 IU/ml)

Total automation of all test phases

Total flexibility and customizing of Laboratory routine
Advanced, user-friendly software




CA.R.LA csnu

C.A.R.L.A.: 1st STEP ASSAY SCHEME
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C.A.R.L.AT: 2nd STEP ASSAY SCHEME

Streptavidin/HRPO

Standard well Sample well

C.A.R.L.AT: 3rd STEP ASSAY SCHEME
-l

~m
TMB
‘I[/

450 nm

Sample IgE

".llrl-i L 4T Iin,' | |HF".-_-.?'

Standard well

The CARLA* SYSTEM is an enzyme
immunoassay for specific IgE, based
upon a "caplure” method.

In the “capture” assay, the solid
phase [microwells in this case] is coa-
ted with a monoclonal anti-human IgE
antibody. Such antibody is able to
coplure oll IgE in the serum [either
standard or patient sample] regardless

of their specificity.

In the first step, the samples are
incubated with a biotinylated-allergen
solution in the wells. During the incu-
bation, the sample IgE antibodies are
bound to the solid phase. At the same
lime, the biotinylated allergen is
bound to the somple IgE, specific for
that allergen, if any, thereby
identifying them.

After washing of unbound material,
the enzyme fracer (streptavidin-HRPO)
is added in the second step fo the
wells. Here it binds to the biofinylated
allergen.

Aller a second wash cycle, the enzyme
activity left in the solid phase will be
directly proportional to the amount of
allergen-specific IgE in the sample.

. Itis evidenced by adding a chromogen
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C.A.R.L.A:: Precision (CV%) on ALISEI
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Total Coefficient of Variation <10%

(tetramethylbenzidine] solution in substrate buffer to
the wells (third step).

A speciropholometer will read the color intensity in
the wells. In order fo quantify specific IgE,
standard curve with known omounts of folal IgE s
incubated with biofinylated antigE antibody in the
same microplate, After incubating with the enzyme
Iracer and chromogen (commen for both standards
and samples), the sample absorbances will be
compared with the standard curve and their
specificigE concentrations expressed in terms of

International Units of total IgE.

Thus, the CARLA method uses a unique
solid phase for both standards and samples,
thereby making the assay preparation
much easier and allowing a correct
quantitative evaluation of all specific Igk
against a standard of total IgE.

The high sensitivity and specificity of this method
are granted by the use of monoclonal antidgk
anfibodies as well as accurately fitrated liquid
allergens, such os fo provide maximum sensifivity
with minimum aspecific binding.

As the enfire testrun lasts about two and o half




hours, the reacfion time is of course very shori.

An important aspect is that, in the capture assay
there is absolutely no risk of interferences with
other classes of immunoglobulins.

Thus, the problem of underestimating specific IgE
due fo high serum concentrations of allergen-specific
lgG is totally avoided by the CARLA system.
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The table illustrates the resulls obfained in
festing 9 samples from patients immunized with
apis venom. These sera were lested as such
(controls) as well as after IgG removal treatment.
Apis venom specific IgE were assayed with both
RAST and CARLA methods. No IgG-interferences
were found using CARLA.

The linearity of the CARLA system response was
evaluated by using sera with high specific IgE
concentrations, diluted with a serum from humon
IgE. Three examples are reported in this figure: one
serum positive for cal epithelium [(e1), one for apis

venom (i1) and one for Lolium perenne(gl); as
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shown, the response stays linear within o wide

concentration range.
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High levels of non-specific IgE do not interfere with
the CARLA capture system.

The results on graph were obtained from two
human sera: one positive for apis venom [i1) the
other for cat epithelium(e1), both samples aliquoted
with equal concentrations of specific IgE, but with
rising levels of folal IgE. Specific IgE resulls were
not significantly offected, even ofter increasing the

amount of total IgE 40 times.
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C.A.R.L.A.° system in avtomation

Alisei- the third generation of
walk-away analyzers

ALISE! is the most recent result of our long experience in designing open systems for ELISA
testing, first with BRIO, the automated system on the market since 1992 with more than 1300
pieces produced, and later on with ARIO, the walk-oway analyzer for large routines, which has
been on the domesfic and international markel since 1995, ALISE|, the third

generafion of our automated equipment, offers the highest evolution in microplate automation,

SIX MICROPLATE SUPPORTS, each independent for incubation and shaking at different
temperatures, consfitule an ideal configuration for testruns (16 tests on line and 240 samples),
thus offering an excellent performance in a short amount of fime, with great benefits for
ALLERGY testing.

SAMPLES AND REAGENTS are placed on 4 rofating, removable plates. A barcode system,
centered among the four racks, allows pesitive identificatian of both samples and reagents.
The reagent rack consists of fwo refrigerated, rofating plate, which can carry reagents and
standards up fo 16 lests on line. For the Specific IgE assay, the systems allows to perform 6
microplates and 110 allergens/240 samples on a test-run, up to 568
determinations.

Cooling of the reagent support makes the instrument alwaoys ready for the user, by reducing
preliminary manual operations fo @ minimum The reagent configuration can be stored by the
handling software, ollowing the user fo leave allergen-vials always in the same position; each
variation is allowed al any time before testrunning, according fo user’s needs.

The DISPENSING SYSTEM includes two independent needles, which are able to aspirafe
from two adjacent samples, or else, from the same reagent, o be dispensed into two separafe
wells af once. A liquid and clot detector is provided for each needle in order to grant a carredt
lunctioning of the system.

With accordance fo festphases, the microplates are automatically carried inte TWO




INDEPENDENT WASHING AND READING STATIONS [mhwure-medialedj granling a
faster performance of simultaneous test phases

The MANAGEMENT PROGRAM of the instrument is resident on an external PC. The hand-
ling software is extremely odvanced, yet userfriendly and selfexplanatory, in Windows sefting.
The software is able to handle different testmethods during the same test run, such as CARLA
Speciic IgE, Total IgE, CARLA Screen, together with other ELISA tests. The program is made of
different modules which allow the yser:

* o inserl and modify tests and their featyras:

* o inser! fhe workist along with all relevant patient data;
* o monitor the entire testrun;

* 1o display and manage the final results;

* lo personalise and print the patient report,

Quantitative results are expressed bath in concenirations | 0-100 IU/ml: 2nd IRP IgE WHO
75/502] and classes (0-5] and can be printed by ID or allergen sequence

The software also includes a Service module for checking instrument mechanical functioning.
The User's manual can at any time be visualized “on line” on the respeciive working page.
Some other main features are;

LM.S. [ time management system] fo optimize the lime scores of each single fest
Aulomated error recovery

Curve storage, whereby o new curve can be calculated by using only two calibrators
Historical Patient Record, with stafistical evaluation of results

Quality Contral Program,



From small to large routines: BRIO and ARIO
instruments

BRIO

Open system to any ELISA 96-well microplate festing. BRIO operates
simultaneously on 4 microplates, for o moaximum capacity of 60
samples per run and 101 allergens on line (384 tests). All operating
functions (dispensing, incubation, woshing| are software mediated.
A spectrophotometer interface enables reading and calculation of
results, dato storage and patient reports,

Main features

* 101 allergens [biplanar fray) and 60 samples can be run on line.

s Calibrators, allergens and reagents are directly dispensed from original vials and fubes,

» All working phases, including toskdlist, patientallergen combination, test performance and pafient reports are
totally computer handled.

* Individual and/or pre-determined allergen profilas are provided.

* Easy handling of pending assoys.

» Allergens and Patient list updating unfil assay performance

* Assay fime, from preparation to final report is less than 4 hours for 4 microtiterplates.

* Individual reports and patients archive.

* Possibility of communication with host computer for cantralized assay handling systems.

ARIO

An extremely fos), integrated walk-away system for full automation of any
ELISA 96-well microplate lesting. ARIO performs in @ single festrun Allergy
tasts [Specific IgE and Total IgE) together with any other ELISA assay on
micrupl?:nle. ARIO simyltanecusly performs the dispensing [double needle
dispensing arm|, washing, incubation and reading functions, by handling up
to 12 assays per run, each with different procedure fimes and modes.

The maximum test handling capacity is 360 samples on 12
microplates. A fwolevels reagentiray handles 102 (Sml] ollergen vials
[48 in the lower fray, 54 in the upper tray), and the common reagents.

Two bar- codes are available for positive sample identification. The operafing
mode is in Random access with multi-batch performance. Fits both primary
tubes and vacutainers, The software, multitask and multilingual in Windows
setfing, provides the following main features:

o Unique software handling Allergy and any other ELISA assay. By choosing from the “Methods archive” the fes!
"Allergy”, it is possible lo assign allergens to the patients

Automated updating of reagents availability

Handling of several vials of the same allergen, avoiding the problem of refill

cutve storage;

automated error recovery;

TMS [Time Management System), to optimize the different fest fime scores;

Host connection.

Personalized reports, conlaining patient data, allergy testresults expressed in IU and Classes, together with other
ELISA assays effected in the same lestrun.



Technical sheet

Method : IEMA Solid Phase : monoclonal
anti-human IgE
Separation + WELL |
(Capture Method) Sample : pl 50 human

| serum or plasma
Concentration STD  : 0, 0.5, 1, 5,

I 25,100 lU/ml T Incubation : 60 min. r.t. ,
Igk (5td. WHO (1200 rpm) +
75/502) 60 min. r.t.

: 3 (1200) + 20

Conjugate : Streptavidin min. r.h

with HRPO;

f anti-human IgE Washing :2(4x0,3ml)
antibody wi

' biotin

| methilbenzidine)

S ANALYTICAL PERFORMANCES o

|
Chromogen : TMB (tetra '
|
|

* Stability: 9-15 months ¢ Clinical Cut-off: 0.5 IU/ml
* Specificity: no cross-reactions * Precision within-assay < 10%
with IgG, IgA, IgM and IgD (on ALISEI)
Antibodies
* Precision between-assay < 5%
J * Sensitivity: 0.15 IU/ml (on ALISEI) |

|

' snmmmmn AUTOMATION PERFORMANCES

BRIO: 60 samples and 101 allergens on line (384 fests] in 4 hrs,

ARIO: 120 samples using bar code reader [or 240 without), 102 allergens on line. 780 fests
‘ in 8 hrs or 364 tests in 4 hrs.

ALISEI: 120 samples using bar code reader | or 240 without). 110 allergens on line; 568 fests
|
‘ in 4hrs 20",




Radim Allergy line

Specific IgE

C.A.R.L.A.” SYSTEM

Product Name Code Tests
C.A.R.L.A" -ENZYMATIC SET KP27EW 96
KP27EWB 192
Quantitative measurement of specific IgE in human serum or plasma; EIA “Capture” Assay. Microplate.
C.A.R.L.A." - STANDARD SET KP2BEW 8
IgE Standard (range 0.5-100 IU/ml) calibrated against the 2™ IRP 75/502 WHO.
C.A.R.L.A" - ALLERGENS KP49 24
{1 wial)
C.AR.LA.* - CHECK SC27EW 10
Control Serum with known IgE concentration, spscific for d1, d2, a1, g5 and g6. (2 vials)
C.A.R.L.A"-SCREEN KP26EW 96

Qualitative screening test for aercallergan-specific IgE in human serum or plasma. Microplate.

C.A.R.L.A.” - ALLERGENS LIST

Each vial (cod. KP49) contains one allergen sufficient for 24 tests. Allergens can be ordered separately, by
indicating the code of the kit (KP49) followed by the specific allergen code (see list).
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C.AR.L.A® - ALLERGENS LIST
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OTHER RADIM ALLERGY PRODUCTS

RIA methed for the quantitative detection of specific IgE in

human serum or plasma. Cooted Bead

RAB" - ANTI IgE 125 |

RAB' - Standard set Tubeads

RAB’ ALLERGEN TUBEADS

TOTAL Igk IEMA WELL
ELSA method for the quantitative detection of Total IgE in

human serum or plasma

TOTAL IgE IRMA CT
IRMA method for the quantitative defection of total IgE in
human serum or plasmo

CELIAC DISEASE

GLIADIN IgA EIA WELL
ELISA method for quantitative detection of IgA anti-Gliadin
antibodies in human serum or plosma

GLIADIN IgG EIA WELL
ELISA method for quantitative detection of IgG anti-Gliadin
antibodies in human serum or plasma

TRANSGLUTAMINASE IgA
ELISA method for quantitative delection of Tissue Transglutaminase
IgA antibodies in human serum or plasma

TRANSGLUTAMINASE IgG
ELISA method for quantitative detection of Tissue Transglutaminase
IgG antibodies in human serum or plasma
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