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Flexible testing to support
your clinical decisions

« The Reflotron Plus system is a single-test clinical chemistry
system which allows the measurement of 17 parameters from
whole blood, plasma or serum — including liver and pancreas
enzymes, metabolites, blood lipids, hemoglobin and
potassium. Immediate and reliable test results ensure quick
performance and verification of the diagnosis without delay.
The system is suitable for primary care settings, as a back-up

system in hospitals and private labs, at screening sites and for
health check-ups.
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Reliability

Excellent test strip stability minimizing storage concerns
Little waste and almost no maintenance

Faster clinical decision making

Quick time to result

No reagent preparation

Specifications

Throughput of Reflotron® Sprint: up to approx. 60 tests/hour
Throughput of Reflotron Plus: up to approx. 25 tests/hour

Sample material: whole blood (capillary and venous) plasma or serum
Sample volume: 30 pL

Time-to-result: only 2 — 3 min. (depends on parameter)
Integrated printer: immediate documentation of results
Barcode reader and/or keyboard for patient and sample ID
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Reflotron® Tests and Indications

Acute Parameters

Potassium
CK
Haemoglobin
Glucose

Creatinine
a-Amylase
Pancreatic Amylase
AST/GOT

Kidney diseases
e Urea
Creatinine
Potassium
Uric Acid
Haemoglobin

Diabetes

e Glucose

e Triglycerides

e HDL Choesterol
e Creatinine

Pancreatitis
e Pancreatic Amylase
e Amylase

Liver diseases
e AST/GOT

e ALT/GPT

o y-GT

e Bilirubin

e Alkaline Phosphatase

Anaemia
e Haemoglobin
e Bilirubin

Muscle disease
(myocardial infarction)
e CK

Lipid disorders

e Cholesterol
Triglycerides
HDL Cholesterol
LDL Cholesterol
Glucose

Gout

Uric Acid
Urea
Creatinine
Glucose
Cholesterol
Triglycerides




Functions Of The reagent
strip

1. Plasma separation and pre-incubation
2. Plasma transport

3. Reaction and dye formation Underside of the
reagent strip

4. Transfer of test- and lot-specific information o the
photometer (magnetic stripe)



Reflotron® reagent strip

* The following illustration depicts a typical Reflotron®
reagent strip.

Figure 1
Reagent strip for Reflotron®;
® top and underside °



Reflotron.reagent strip

Figure 2 is a schematic
representation of the
principal components of a
Reflotron® reagent strip. On / . _ \
the upper side of the carrier Tranugrantfml Blood Fh:tel:twla miesh

I Reaction layer | Saparation pad
strip is the test zone . =

“ . Reaction layer Auxiliary magents

consisting of several discrete
areas in which various Ko
processes and reactions take
place.

m-igneti:
2
Carmierstipl  Glass-fibe transport pad = plasma esarir

e A

Fig’ure 2
Schematic diagram of a reagent strip



Integrated plasma
collection

A Reflotron.or capillary pipette is used to apply 30 uL of sample
(blood, serum or plasmay) to the red mesh covering the
separation pad. A yellow mesh is used for potassium and HDL
chquesfelrol to indicate that serum or plasma is required as sample
material.

The sample passes through the separation pad which, when
blood is the sample material, separates out erythrocytes and
other cellular components. The plasma or serum that is obtained
passes (sometimes through an additional pre-reaction zone) to
the fransport pad and hence underneath the reaction zone.

Having arrived there the sample (more than is actually required)
is available for the test reaction. The photometer starts the
analyte determination reaction at a defined time by pushing the
reaction zone onto the transport pad. The reaction layers absorb
from the transport pad by capillary action the quantity of plasma
or serum required for the reaction (Figure 3).
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Figure 3
Schematic diagram of
/ automatic sample
Ftonevaatd / — dosing
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This principle of automatic dosing by the reaction layers enables always the
same volume of sample to be applied for blood, plasma or serum.

An exception to this is the Reflotron® Hemoglobin reagent strip. Instead of
the glass-fibre pad it incorporates a material that has been saturated with
saponin to induce erythrocyte haemolysis and also contains the reactive
components for converting haemoglobin to methaemoglobin.



Test

Table 2: Reflotron® Tests: test principles

Test principle Wavelength

-~

Glucose

B, D-ghicose + 0, + H.O Blaoses oxidawe D-gluconolactone + H.0,
H,0, + 2 H" + indicator —E=5 - e green dye + 2 H,O

Indicator: 3,35,5" -tetramethylbenzidine

G42 mim

h

Cholesterol

cholesterol ester + H; O cholesheal agarass ., 4, oJesterol + RCOOH

cholesteral + 0, —Shlestwdlmddine 4ot enone + HaO,

peroxdass

H,0 + indicator = dye + HyO

Indicator: 3,3.5,5 -tetramethylbenzidine

G42 mim

'

HDL
cholesterol

1. Precipitation of chylomicrons, VLDL and LDL with
dextran sulphate/hMg>*

2, Determination of HDL dhalesteral

cholesterol ester + H,O holesteod asterase -, o Jesteral + RCOOH

choletaral ookl am

cholesteral + 04 = cholestenone + H.O

HaO: + indicator _poronidasa dye + HzD

Indicator: 4-( 4-dimethylaminophenyl)- 5-methyl-2-(3,5-dimethoxy-
4-hydroxyphenvyliimidazole dilydrochloride

G42 mim




Test

Test principle Wavelength

p
Triglycerides

L

triglycerides + 3 HyO) —2222 . dlvceral + 3 RCOOH
ghycerol + ATF _Bromlkinm glvcerol-3-phosphate + ADP

ghycerol-3-phosphate + Oz #mmlmsmﬂmm} ditydrooyacetone
phosphate + H,Oy

ES: T

H,0; + indicator = e + H,0

Indicator: 4-(4-dimethylaminophenyl)- >-methyl-2-3,5-
dimethoxy-4-hydroxyphenyljimidazole dihydrochloride

642 nm

.

-
Bilirubin

Bilirubin + 2-methoxy-nitrophenyldiazoniumtetraflusroborate

= azobilirubin

Indirect bilirabin is released by means of dyphilline

RE7 nm




st

Test principle

Wavelength

- It
Creatinine creatinine 4+ HaO coaatinine iminotydmbase . M-methylhydantoin + BMH, GB42 nm
N-methylhydantoin + 2 H,O + ATP —omeitmbpdinininas
M-carbamoylsarcosine + ADF + P
M -carbamoylsarcosine + HoO cathamoyl@masine bdmbasa. | caroosine + iCi0, 4+ NH,
sarcosine + HpO + Oy wfﬁ glvcine + HCHO + HaO4
H,0, + indicator B2E=Ha= - qve 4 HLO
Indicator: 2-13.5-di- fers-butvl-4-hydroccrph eyl i -4-(55-( 2-
. julolidino)-5-{ 4 j-methyl -{ 1 H) -imidazale y
i T
Haemoglobin haemoglobin + K] Fe(CR 4] = methasmoglobin BET nm
. -
P '».
Uric acid uricacid + Oz + 2 HaD —2 = allantoin + HaOa + COz 42 nm
H,D + indicator —E2==82 . 4o |+ HLO
Indicator: 4-(4-dimethylaminophenyl) -5-methyl-2-( 3,5 -dimethosoy-
4 hydroxyphenyljimidazcle dibvdrochloride
. s
i T
Urea (NH;)CO + H,O — B~ 2 NHa + CO; 642 nm
NH; + indicator (vellow) = BH, T + indicator (blue)
Indicator: tetrachlorphencltetrabromosalphophthalein )
.,
- T
Potassiom EK* + valinomycin + indicator ——— = dye G642 nm
Indicator: 4-[(2.&6-dibromo-d-nitrophenyl) azo] - 2-octade oylomxy-
l-naphthaol; 2, 4. &, & -tetranitro-S-octad ecylosy- 1-napthol
e -




Test principle Wavelength

-k estoghatarate + alanins

= mhatam=ats 4+ prrruavyaks 5 &EF

pyrirvats 4+ PO, T e o - Fios B = == acetylphosphate +— FO, - v,

oo o ass

i - indicabor § e ) e dreddcatoar oot - FIad

Imdicator: 4-{<4-dimethylamimnophernyl I-S—-methyl -2 -0 2S5 -di-ser s~ baatywl—3F —
hyvdrowrypheryl Jimuida=ol = dibhvedrochlboricddes

- T
Aldkcaline o-cresclphthal ein phosphate + meth AT i
P P F EEF nim
AlLP s s
Phosphatase — = o-cre=clphthalein + methyrlglucamine phosphat
o ey
" er-amylas evoe phoecosid ™
Ay lase indolvl-o ID-malbchesptaocside = 12 e indoeoy]l 4+ glucose EEF nim
indoxyl + 2 -meth oo —4 -morprholinop hemrrldiazoninmtetrachloro=inkate
= purple dve
o -
— -
Faarwe e a 1. Imhilzition of salivary amyrlases with monoclhosnal antil=odi==s 5 E&EF
Aamylase
imdel e, I mmaltoheptacsid = —2-2ordass e ghoocsdasa . G o0cw] -+ grhycose
incddoxyl + Z-mmesthoxy—d4—morpholinophesmnrldiaomiamtestrachlorrcsinka e
== parpls dve
s _—
o~ .
[ creatine phosphate + ATDOFP — =5 0 creatine + A TF B2
glyvcerol + AT —Blaceesl kinass - ool 3 - phoosphate - o TNE
elvcerol -2 -—phosphats + o, B Eey e El pes e gt e O T dilbrrdrosor ac e s
rhosphate 4+ FLo 0
Ho oo + indicator —EB2reddass - G Jjcator (oo, +— FLoD
Indicator: Z-(32.5—di- s butyl-4- hyrdrosorpeheaenyld 20 S 09wl olidimes)
—S—i<4 - ethorl-¢ 1 FL i —imiida=al =
o ——_
F "
w—GT glvcrlslvocin + w-—ghatamyl-F-carbowv— 1.4 phenylens diamine B2
— 25T o e mhatamvl glvcvl-glyvcine + F—carboooy -1 4 pherrylens diamine
Z—carboxy- 1 d4-phenvlene diamine + MHM-omethylanthramilic acid + = [Feldc M]3
= e - = [FelCrils]™"
o —
Faill T
ZOT OAST) c—ketomhitarate + alanine sulphinate ——2 — olitarmabe 4 pyravarbs 4+ S0y 2 S5 &7
Prrurvabs 4+ P T - s - EIa Pyrnvabe oxikdame. acetwlphosphate -+ FlxOhz 4+
Ho v + indicatbtor e — pewomidars - o dbicator (oo o
Imndicator: 4-f{d4-dimesthyvlaminophernmyl 1I-S—-methvdl -2 2. S -di-srer = eyl —3
hyvdroecy prlherpyl Jimuidamol e dibhyedoochlbocicde
S, -
il T
PFT CALT) SET




Transfer of test- and lot-specific information

« Magnetic Strip:

On the underside of
the Reflotron. reagent
strip is a magnetic strip
that is encoded with
information relating to
the test and fto fthat
particular lot of strips.
The photometer reads
the stripe immediately
after the strip has been
inserted.  The  strip
contains all the
information it needs to
carry out the test:

Test parameter

e Time/process settings

o Plasma separation fime

o Rate at which the Ulbricht’s sphere
advances

o Ventilation time

o Reaction time

o Number of measurements

o Kinetfic measurement

o End-point measurement

e LED configuration

o0 Measuring wavelength

o Calculation factors

e Evaluation constants

o Conversion factors for units of
measurement (Con/Sl)

o Conversion factors for temperature
(370C; 300C; 250C)

O Measuring range limits

e Linearity limit values for enzyme
determinations



Transter of test- and lot-specific

information

« The photometer uses a checkcode to verify that it
has correctly read the data from the magnetic strip.
While most of the data remain constant for a given
parameter, the characteristic data that are used to
calculate the result from the reflectance readings
are determined anew for each lot of reagent strips.
This balances out the inevitable lot-to-lot differences
that occur during production as a result of
changing from one lot of raw material to another.

« Calibration by the user is therefore unnecessary.



Testing procedure

» The Reflotron.system, unlike other clinical-chemical
systems, does not require calibration by the user, as the
manufacturer calibrates the reagent strips lot by lot and
encodes the data on the reagent strip, which the
INnstrument reads.

* The test strip is designed to make testing quick and
simple. The silver foil is removed from the test strip and

sample is f
( /,I )
‘ | | .

sample is SO be
directly u




Testing procedure

Just potassium and HDL cholesterol require the use of serum or
plasma. Serum or plasma may be used for the ofher tests, foo,
of course, with the exception of the haemoglobin test.

Sample is applied to the reagent strip with an ordinary capillary
or laboratory pipette, the reagent strip is placed in the
photometer and testing is started by closing the measuring
chamber flap.

Fast test result:

The time to result is approximately 2-3 minutes. Lipid results can
be used directly for other calculations such as LDL cholesterol,
myocardial infarction risk, and the cholesterol/HDL cholesterol
quotient. If desired, creatinine values can be used to measure
creatinine clearance. The formula for performing the
calculation is programmed into the photometer.



Measuring procedure

Test reaction:

Closing the measuring chamber flap moves
the strip to the measuring position and
automatically  starts  the measuring
procedure. The photometer first reads,
checks and saves the data encoded on the
magnetic stripe on the underside of the
reagent strip. Strip recognition is then
complete and the instrument carries out the
measurement strictly according to the data
it has received from the strip.

Before the reaction starts, erythrocytes are
separated out of the blood sample. During
the incubation phase, the plasma reservoir
fills and the photometer heats the reagent
strip to 37°C.

The reaction commences when the reactive
layers are pressed by the measuring head,

an Ulbricht’'s sphere, into the plasma
racarvanir e hrinaina the recacaanie initAa

Figure 7
Measurement -
/N g
schematic
/ -
/'/(

\

Sample can now enter the layers
carrying the reagents. The
intensity of colour of the reaction
product is measured at various
times (kinetic measurement) or
on completion of the reaction
(end-point measurement) (Figure
7).



Automatic calibration

« Sample can now enter the layers carrying the
reagents. The intensity of colour of the reaction
product is measured at various times (kinefic
measurement) or on completion of the reaction
(end-point measurement) (Figure 7).



Calibration values

« All according to the particular test, between 6 and
18 calibrators are grouped by the factory info sets
covering the required analyte concentration range;
where necessary hrough addition of analyte in
order to achieve the necessary concentration.

« These calibrators are the link between the standard
method used in formal clinical chemistry analysis in
the laboratory and the values obtained using the
Reflofron® test. This means that, despite the
different test principles utilized in the formal and the
Reflotron® systems, the values obtained from
human specimen material remain comparable.



Calibration values

Calibration of the tests is carried out using
infernationally applied reference methods so that
comparability with these laboratory methods is
assured (Table 3).

The reference method values for a calibrator set
are determined in reference laboratories, and each
alibrator thereby receives a value that relates to the
standard method. These cdalibrators are then
measured using fresh human specimen material in
parallel by the reference method and on the
Reflotron®. In fthis way concentrations can be
matched with reflectance values as measured by
the Reflotron®.



These human serum or plasma-based calibrators are kept at -20° C to -70° C in
order to guarantee stability. The use of frozen samples has the advantage that
stable specimen material is available over a prolonged period in order to
guarantee and document the comparability of different reagent strip lots for

the same parameter.

—

fﬂest

[ Alkaline Phosphatase
Amylase
Pancreatic Amylase
Bilirubin
Cholesterol
CK
Creatinine
y-GT
Glucose
GOT (AST)
GPT (ALT)
HDL Cholesterol
Haemoglobin
Uric acid
Urea
Potassium
\ Triglycerides

Reference Method \

ALP IFCC liquid

a-Amylase liquid (IFCC)
Pancreatic- a-Amylase liquid
DPD method

CHOD-PAP method

CK liquid

Creatinine plus

y-GT liquid (IFCC)
Hexokinase method

IFCC (without pyridoxal phosphate activation)
IFCC (without pyridoxal phosphate activation)
Homogeneous HDL cholesterol plus method
SLS Haemoglobin method

Uric acid plus

Kinetic UV test

Flame photometry

GPO-PAP method

=

Table 3: Reference methods for the ReflotroneTests

J



Measuring ranges

« The measuring ranges cover the entire clinically
relevant concentration or activity range. Table 4 is @
ummary of measuring ranges of the Reflotron® Tests.

Table 4
Measuring ranges for
Reflotron. Tests

y

-
Glucose
Choesterol
HDL Cholesterol
Triglycerides
Creatinine
Urea
Uric aicd
Bilirubin
Haemoglobin
Potassium
Alkaline Phosphatase
GPT (ALT)
GOT (AST)
y-GT
CK
Amylase
Pancreatic Amylase

\

0.56 — 33.3 mmol/l
2.59 - 12.9 mmol/l
0.26 — 2.59 mmol/l
0.80 — 6.86 mmol/l
44.5 — 884 umol/l
3.33 — 50mmol/l

120 — 1190 pmol/l
8.5 - 204 umol/l
3.1—=12.4 mmol/l
2.0-12.0 mmol/l

20 — 1250 U/ (37°C)
5.0 — 2000 U/l (37°C)
5.0 - 500 U/ (37°C)
5.0 — 3500 U/ (37°C)
24.4 — 1400 U/l (37°C)
29 — 860 U/ (37°C)
14 — 850 U/l (37°C)

\
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Blood makes up 6-8% of our 7/ ”
total body weight.

Normal adult blood volume is 5 L.
e =

Blood is made up of cellular
WBCs & platelets
material in a fluid called plasma.

RBCs

9 W



Blood is a circulating tissue consisting of
three types of cells.

1. Red Blood Cells > Erythrocytes

2. White Blood Cells > Leukocytes L ”
3. Platelets - Thrombocytes

 The cells listed above are suspended in a
iquid known as plasma.



Each type of blood cell performs a different function.

Red blood cells (Erythrocytes)

< Lasma_

WBCs & platelets

White blood cells (Leukocytes)

RBCs

Platelets (Thrombocytes)
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Refranses

http://photos.labwrench.com/eqguipmentManuals/11023
-6349 .pdf

https://www.roche.com/products/product-
details.ntmeproductld=4é6ee3c/4-7/acf-4e96-9b3e-
2277252dc207

http://www.wdp.com.au/portals/0/WDP/WDP%20Pathol
S(%\Q/&J) be(?f?QOChor’r%QOond%QOOrder%QOOf%QODrOW%QOv
o P

https://www.commonsense.org/education/app/rat-
dissection

https://www.commonsense.org/education/app/rat-
dissection

http://www.ipadcurriculum.com/2011/06/virtual-rat-
dissection-app/
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