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Summary: Solid phase chemistry can be used for clinical analysis at the bedside, and it is even applicable to
whole blood. We compared precision, accuracy, method linearity, and practicability of two solid phase
chemistry analysers. Reflotron (Boehringer Mannheim, W. Germany) and Ektachem DT 60 (Eastman Kodak
Co, USA). Eight analytes, glucose, cholesterol, triacylglycerols, .urea, uric acid, alanine aminotransferase,
aspartate aminotransferase, and y-glutamyltransferase were investigated. The precision of both instruments
was good. Coefficients of variation for within run and day to day precision were below 10% for all analytes.
Methods were compared by analysing 88 to 105 patient sera for each investigated analyte on Reflotron, on
Ektachem DT 60 and on a wet chemistry reference instrument. Linear regression analysis showed good
agreement between wet chemistry and solid phase chemistry results. Coefficients of correlation (r) ranged
from 0.957 to 0.999.

Reflotron and Ektachem are desk top analysers. Reflotron is the smaller instrument. Currently, it offers 9
analytes and rapid single test performance. Whole blood can be used for all tests. Test strips can be stored
at room temperature. Ektachem DT 60 has a modular design, and 22 analytes are available. Series of up to
100 tests per hour are possible. Whole blood can be used for the preparation of glucose and haemoglobin
test slides. The slides must be deep frozen for prolonged storage. Reflotron may be suitable for the physician’s
office, Ektachem for small laboratories. The problem of quality control has not yet been satisfactorily solved
for either instrument, as only analyser-specific control specimens can be used. Reagent costs of solid phase
chemistry tests are high, especially when large test series are performed. Operation of both instruments
requires well trained pérsonnel.

Introduction

In recent years solid phase chemistry has been
opposed as an alternative technology to conventional
wet chemistry techniques in clinical chemistry. One
reason for “alternativity” is development of new desk
top analysers for laboratory testing at the bedside.

In solid phase chemistry preweighed quantities of
dried reagents are fixed on carrier materials. When
a liquid sample is added, the subsequent chemical
‘reactions cause a (colour)-intensity change of the
reagent ‘carrier. This change is proportional to the
analyte concentration in the sample, and it is meas-
ured by reflection densitometry. Measurements and
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calculation of results are performed in special ana-
lysers. (1) Users of these instruments are very depen-
dent on the manufacturer for choice of methods,
reagent quality and instrument calibration. For this
reason, solid phase chemistry is viewed critically by
the conventional school of laboratory medicine.

The historical background (2) shows that solid phase
chemistry is not at all a new technology, its roots
dating back to the 19th century (3). From the qualita-
tive urine analysis of that time, test strip chemical
testing developed into semiquantitative blood glucose
monitoring in the 1960’s. Nowdays a broad spectrum
of quantitative solid phase chemistry tests is facili-
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tated by combination of advanced solid phase chemis-
try technology and adapted microprocessor con-
trolled analysers. Several evaluations of these sys-
tems, involving more than single tests, have been
carried out (4—10). The aim of our study was to
compare precision, accuracy, method linearity and
practicability of two solid phase chemistry analysers,
Reflotron and Ektachem DT 60. We investigated
the analysis of eight analytes, glucose, cholesterol,
triacylglycerols, urea, uric acid, alanine aminotrans-
ferase, aspartate aminotransferase and y-glutamyl-
transferase.

Materials and Methods

Our study was carried out in two parts. During the first part
(April to May 1986) we tested three analytes glucose, choleste-
rol and triacylglycerols. In the second part (August to Novem-
ber 1986) two more substrates, urea, uric acid and the newly
available procedures for the determination of enzymes alanine
aminotransferase, aspartate aminotransferase and y-glutamyl-
transferase were investigated.

Instruments

Solid phase chemistry analysis was performed on Reflotron
(Boehringer Mannheim GmbH, D-6800 Mannheim 31, W. Ger-
many) and on Ektachem DT 60 (Eastman Kodak Co, Roches-
ter, NY 14650, USA).

Both instruments are desk top analysers. The modular design
of Ektachem DT 60 consists of a DT-Module for colorimetric
testing, a DTE-Module for potentiometric electrolyte testing
and a DTSC-Module for continuous enzyme assays.

Reflotron uses cellulose reagent carrier “test strips” (11), Ekta-
chem works with slides consisting of ultrathin multiple film
layers (12, 13, 14). Wet chemistry reference instruments were a
Parallel (American Monitor Corp, Indianapolis IN 46268,
USA) for cholesterol and triacylglycerols, and a Hitachi 737
(Boehringer Mannheim GmbH, D-6800 Mannheim 31, W. Ger-
many) for other investigated analytes. The Reflotron, Ektachem
DT 60 and Parallel Analyser operate at 37 °C, while the work-
ing temperature of the Hitachi 737 is 25 °C. Results of enzyme
measurements with the Reflotron and Ektachem DT 60 were
scaled to 25 °C by conversion factors (performed by the central
processing units of the instruments).

Reagent carriers
Lot Nos. of the Reflotron test strips:

Glucose 21530932,

cholesterol 21509132,

triacylglycerols 21531132,

urea 21648141,

uric acid 21631931,

alanine aminotransferase 21655131,
aspartate aminotransferase 23403041,
y-glutamyltransferase 21616341.

Lot Nos. of the Ektachem slides:

Glucose 0054-0312-3229,
cholesterol 0851-0057-5027 / 0851-0069-5027,
triacylglycerols 0751-0065-5027,

urea 0151-0312-3229 / 0151-0222-3644,

uric acid 0551-0029-0872 / 0551-0032-0932,
alanine aminotransferase 6251-0043-5039,
aspartate aminotransferase 4851-0019-5101,
v-glutamyltransferase 6751-0021-5040.

Calibration

o

Reflotron cannot be calibrated by the operator. Following the
manufacturer’s recommendations, we calibrated the. Ektachem
DT 60 before beginning of each part of study. During the
second part we recalibrated once when the instrument was
moved. Analyte-specific calibration was necessary for choleste-
rol, urea and uric acid as the slide lot numbers changed.
Lyophilized Ektachem DT 60 calibrators with kit numbers 04,
05, 06 were reconstituted and used according to operator’s
manual.

Precision

For within run precision we analysed hufrian sera (two conéen-
trations for each analyte, except uric acid) tén times on Reflo-
tron and Ektachem DT 60. Day to day précision was calculated
from internal quality control results obtained during a sequence
of ten working days.

Quality control

Daily quality control was performed using analyser-specific
control specimens.

For the Reflotron we used
Precinorm U for Reflotron Lot No. 154313
Precipath U for Reflotron Lot No. 154315

For the Ektachem DT 60 we used
Ektachem DT 60 Control Lot No. 158400 / 0401400

Control fluids were prepared according to the instruction
manual. Reconstituted Ektachem DT 60 Control was stored in
aliquots at —20°C for a maximum period of one month.
Controls for the Reflotron were dissolved every second day
and kept refrigerated (—4 °C) whén not used.

The optical performance of the Reflotron was checked with
grey test strips (CHEK strips) every second day. The optical
system of Ektachem was checked by a service technologist three
times during the period of study.

Method comparison

We analysed bétween 88 and 105 fresh patient sera, drawn at
random, using the two solid phase chemistry analysexs and the
referénce instrument.

A survey of chemical methods is given in table 1. Results from
the solid phase chemistry analysers were compared Wwith each
other and with those from the reference instrument by linear
regression analysis. Statistical data were calculated according
to the standardized principal component model (15).

Linearity

Six point dilution series were prepared according to the measur-
ing ranges of the Reflotroi and Ektachem DT 60. For each
investigated analyte we diluted a fresh serum pool containing
a high analyte concentration with pool serum containing a low
concentration in order to obtain six specimens, containing
fractions of 0, 0.20, 0.40, 0.60, 0.80 and 1.00- of the high
concentration pool. Each dilution was analysed in triplicate.

v
A
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Tab. 1. Analytical chemical methods of solid phase chemistry analysers and wét chemistry reference instruments. Reference

instruments:

Parallel (Am. Monitor, USA) for cholesterol and triacylglycerols.
Hitachi 737 (Boehringer Mannheim, W. Germany) for other analytes.

Analyte Reflotron Ektachem DT 60 Reference
Glucose Glucqse oxidase 642nm  Glucose oxidase 555nm  Hexokinase — Glucose-6- 376 nm
Peroxidase Peroxidase phosphate dehydrogenase
Cholesterol Cholesterol oxidase 642 nm  Cholesterol oxidase 555nm  Cholesterol oxidase 500 nm
Peroxidase Peroxidase Peroxidase
Triacylglycerols Glycerol kinase, Gly- 642nm  Glycerol kinase, Gly- 555nm  Glycerol kinase, Glu- 610 nm
ceropi_xosphate oxidase, cerophosphate oxidase, cose-6-phosphate dehy-
Peroxidase Peroxidase drogenase, American Blue
Urea Urease 642nm Urease 660 nm  Urease — Glutamate 340 nom
dehydrogenase
Uric acid Uricase — Peroxidase 642nm Uricase — Peroxidase 660 nm Uricase — Peroxidase 660 nm
Alanine amino- Pyruvate/Peroxidase @ 567 nm NADH/Lactate dehy- 340nm Standard method (DGKC) 340 nm
transferase drogenase + Pyridoxal- optimized without py-
S-phosphate ridoxal-5-phosphate
Aspartate amino-  Pyruvate/Peroxidase = 567nm NADH/Malate dehy- 340 nm  Standard method (DGKC) 340 nm
transferase drogenase + Pyridoxal- optimized, without py-
S-phosphate ridoxal-5-phosphate
y-Glutamyl- Substrate: 642nm Method of Szasz, 400 nm Method of Szasz & Persijn, 415 nm
transferase vy-Glutamyl- L-glutamic acid L-glutamic acid 5-(3-
p-phenyldiamine-3- 5-(4-nitroanilide) carboxy-4-nitroanilide)
carbonic acid
Results
Precision Method comparisons

Good precision was found for all eight analytes on
both solid phase chemistry instruments.

Coefficients of variation of within run precision
ranged from 1.0% (glucose “high”) to 5.1% (urea
“high™) on the Reflotron; from 0.6% (glucose “high™)
to 9.4% (aspartate aminotransferase “low”) on the
Ektachem DT 60. For day to day precision, coeffi-
cients of variation lay between 2.4% (glucose) and
8.3% (triacylglycerols) on the Reflotron and between
1.4% (aspartate aminotransferase) and 3.7% (urea)
on the Ektachem DT 60.

Detailed values are shown in tables 2 and 3. There
was no apparent difference between the precision of
the Reflotron and the Ektachem. Enzyme continuous
assays were as precise as substrate determinations.
Within run and day to day precision studies gave
similar results. The striking différence between the
coefficient of variation of within run and day to
day precision of aspartate aminotransferase on the
Ektachem may be explained by differences between
mean values of samples (11.3 U/l, within run, human
serum) and 132 UJ/l (day to day, control fluid).
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Good agreement was found between wet chemistry
and solid phase chemistry analyses of human serum.
Plots of linear regression analysis are presented in
figures 1a—1c, statistical data in table 4. Compari-
son of the Reflotron and the wet chemistry reference
instrument showed coefficients of correlation (r) be-
tween 0.953 (cholesterol) and 0.998 (alanine amino-
transferase, aspartate aminotransferase); enzyme de-
terminations with the Reflotron showed an even bet-
ter correlation with wet chemistry results.

Coefficients of correlation from the comparative
study of the Ektachem DT 60 and wet chemistry
instrument ranged from 0.966 (aspartate aminotrans-
ferase) to 0.999 (glucose and y-glutamyltransferase).

When results from the two solid phase chemistry
analysers were compared with each other, rather poor
correlations were obtained for two analytes, i.e. as-
partate aminotransferase (r = 0.957) and cholesterol
(r = 0.946). No significant difference was found be-
tween the relative accuracy of measurements of the
Reflotron and Ektachem (Wilcoxon test, o. = 0.10).
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Tab. 2. Within run precision; n = 10; human sera.

Reflotron Ektachem DT 60 ,
X SD CvV (%) % SD CV (%)
240 0.05 24 3.90 0.04 0.9
Glucose mmol/i 14.50 0.15 1.0 1630 0.09 0.6
5.23 0.06 1.1 4.15 0.08 2.0
Cholesterol mmol/l 8.20 0.13 1.5 8.84 0.12 1.4
. 1.24 0.02 1.7 1.18 0.01 1.1
Triacylglycerols mmol/l 3.68 0.08 2.2 372 0.05 13
11 6.28 0.21 33 5.0 0.11 21
Urea mmol/ 16.20 0.12 5.1 11.1 0.26 2.4
. . . . ). 4.7
Alanine aminotransferase U/l }éé ggg gf g(l)i ggg 11
Aspartate aminotransferase U/l 31‘8‘ gig ig ;22 igg Zg
¥-Glutamyltransferase U/l Z?i ?23 gg ;31 823 i;
Uric acid pmol/l 256 6.7 2.6 268 6.3 23
Tab. 3. Day to day precision; n = 10; analyser-specific control specimens.
Reflotron Ektachem DT 60
X SD CV (%) X sSD CV (%)
5.60 0.17 3.1
Glucose mmol/1 118 0.28 24 6.20 0.19 31
4.79 0.14 29
Cholesterol mmol/1 596 015 25 6.84 0.13 1.9
Triacylglycerols mmol/l gg g-ﬂ gi 1.99 0.06 3.0
7.0 0.37 5.2
Urea mmol/] 136 0.47 35 9.4 0.35 3.7
. . 24.5 0.65 2.7
Alanine aminotransferase U/l 51.4 226 44 40.2 1.40 3.5
. 23.3 1.72 7.4
Aspartate aminotransferase U/l 493 242 49 132.8 1.83 1.4
§ 32.6 1.15 3.5 ,
¥-Glutamyltransferase U/l 4 343 47 66.9 1.52 23
S 297 20.0 6.7 ;
Uric acid pmol/l 524 28.7 55 333 8.59 2.€

Linearity

Methods for substrate analysis were linear within the
analysis range of both instruments. Table 5 gives an
overview of analytical range limits of both solid phase
chemistry analysers. Manufacturer’s claims for lin-
earity of enzyme determinations are different on the
Reflotron and Ektachem DT 60. Linear ranges of

alanine aminotransferase and aspartate aminotrans-
ferase methods are rather narrow, but were confirmed
by our test results.

According to the manufacturer’s information, the
measuring ranges of alanine aminotransferase, aspar-
tate aminotransferase and y-glutamyltransferase as
given in the Reflotron operatar’s manual are esti-

'
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12
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60

Glucose (Ektachem DT60) [mmot/L]

L8
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Cholesterol (Parallel) [mmol /L]

Triacylglycerols (Ektachem DT -60) [mmol/I]

1% 28 k2 56 10
Triacylglycerols (Paraliel) [mmol/I]

Fig. 1 a. Comparison of Reflotron and Ektachem DT 60 with wet chemistry. Analytes: glucose (reference instrument Hitachi
737), cholesterol and triacylglycerols (reference instrument Parallel).
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Fig. 1 b. Comparison of Reflotron and Ektachem DT 60 with wet chermstry Analytes: urea, uric acid and alanine aminotransferase
(reference instrument Hitachi 737).
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Fig. 1c. Comparison of Reflotron and Ektachem DT 60 with wet chemistry. Analytes: aspartate aminotransferase and y-

glutamyltransferase (reference instrument Hitachi 737).

mated data, due to the lack of appropiate testing
material with high analyte concentration. Also, the
measuring ranges of these analytes are not identical
with the linear ranges on the Reflotron. Results out-
side the linear ranges are flagged on the display of
the instrument. Nevertheless, in our study the upper
linearity limit of the alanine aminotransferase method
was. not reached with the Reflotron test strips. As
similar results were obtained during an external eval-
uation trial organized by the producing company
(16), the upper limits of alanine aminotransferase
measuring range on the Reflotron will be revised.

Practicability

Practicability data are summarized in tables 6 and 7
and are discussed in the following paragraph.
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Discussion

Solid phase chemistry tests are discussed below with
respect to their reliability, application and cost effec-
tiveness.

Reliability

The results of our study confirm the precision of solid
phase chemistry instruments. Moreover, results from
the solid phase chemistry methods are in close agree-
ment with those from wet chemistry measurements,
and the linearity of solid phase chemistry methods is
good. Two problems have to be considered, calibra-
tion and quality control.

In solid phase chemistry a complex mathematical
function describes the nonlinear relationship between



Rohac and Gabl

818

Comparison of Reflotron and Ektachem DT 60

8660

(414

8°8C

09 1A woyoeg

uonoyy

¥ero 0ET0 6280 7560 001
6660 ¥80°0 9600 Lo 8980 8t 9'1E 09 L uwgoeR g LEL T90eUH 00 n
8660 TE¥0 evro 970'0 — 0160 8'8C 9'IE uonopay LEL WoeNH 00T ssersuenAurejnn-A
LS6'0 ¥ery 086°0 ace 960°'1 SLY 8Pl 09 LQ wayoenq uoxoysy L6 "
996'0 868°0 1480 6567 966°0 S'LY 961 09 LQ weyoeRy LEL YYorNH L6 I/ 3sexdpsuen
966°0 L60°0 8010 9180 8680 91 €l uonopsy LEL TOBIH 66 -ourue 3jeredsy- ..
6L6°0 TLTE <0P'e 8I'8 C16'0. P'6¢ (423 09 L wayoeg uonogay 007
0860 8LY'C LS8'T 86°L 9680 v'6t L9¢ 09 LQ wayoeq LeL TqoenH 001 1/ 9sexspsuen
866'0 082°0 66C°0 SIFO0 — 9€6'0 (423 L9t aonoyay LeL TYoRIH 00T -ourwe Jutuey
8L6°0 098y 185 178 — 800°F Sve Sve 09 LQ wayoeny uonopy 88
L66'0 $69°0 LS9°0 00 $50°'7 Sve sce 09 L wayoepg LEL WqIeNH 88
786°0 0eL’e SY9'€ 9'¢c S00°1 IS¢ YA uonoygey LEL WYoRNH 88 [/tourr pioe o1y
$66°0 Sv0°0 $90°0 9IL0 168°0 698 £6'8 09 LQ weydeg uonopsy [4) .
L66'0 £90°0 900 8010 — S10°7 81'8 91'8 09 LA wayoey LEL ToRNH [}
966°0 LS00 0500 8960 — ovr't £6'8 89'8 uonogay LEL WOBIH 16 [/1ourm gax)
8860 00 w00 0L0°0 — 1129y 01°¢ 961 09 Lq wayoeyy aonoy 86
IL6°0 L90°0 2900 6v0°0 FAYiN 86'1 ¥81 09 L weyoenig [s1reied SOt
IL6°0 ¥90°0 L90°0 ovio 9¢6'0 10T 00C uonoysy [e[ered 66 1/1owur sjo1s0A[3[AorLIL
960 LTTo L8T°0 P£8°0 1L8°0 69°S 8S°S 09 1LQ urayoeiyy uonopgsy 86
¥L60 £80°0 ¥80°0 §ST0 9660 69°S 19°¢ 09 LQ waydeng [ereied 86
9560 w910 o 6cI'o — 810°1 8¢S 19°¢ uonopey [o[rered 86 [/towwt [013)s3[0YD)
7660 0v0'0 woo Ly0'0 ¥66°0 Se9 £e9 09 Lg wayoeng uonopay 00T
6660 900°0 900°0 6o — 6v0'1 §e9 619 09 Lq wayoeRq LEL YIeNH oor
1660 0500 00 8600 — 8¢0°1 £e9 619 uoxnopsy LEL YoeNH 001 J/fowu 3s0on[H
*4g kxg 1daozour adojs £ X
uone[a1I00 10113 WIOpuel 10 uol1ssaIdal Jeaui|
Jo juaiyje0) UONBIASD plepuelg Jo uonenbyg San[eA ues]\ sixe-A sIxe-x u yuauodwo)

‘gjep [eonsne)s — uosedwod poyIoN “p ‘qBL

J. Clin. Chem. Clin. Biochem. / Vol. 25, 1987 / No. 11



Rohac and Gabl: Comparison of Reflotron and Ektachem DT 60 819
Tab. 5. Analytical ranges of linearity for Reflotron and Ektachem DT 60.
Manufacturer’s claims Our results
Reflotron Ektachem DT 60 Reflotron Ektachem DT 60
Glucose mmol/l 0.86— 33.30 1.11— 2498 2.20— 32.80 2.20— 32.80
Cholesterol mmol/l 2.07— 1295 1.30— 11.01 2.59— 12.43 1.55— 10.88
Triacylglycerols mmol/l 0.80— 6.84 0.29— 4.56 0.80— 6.84 0.51— 4.56
Urea mmol/l 3.30— 50.00 1.68— 35.60 4.20— 42.60 1.70— 35.80
Uric acid pmol/l 119 —1190 60 —952 179 —892+ 179 —892+
Alanine aminotransferase U/l 2.70—1060 1.60—385 5 —450 5 —360
—750*
Aspartate aminotransferase U/l 2.30— 675 1.90—-408 8 —450 6 —390
—750*
v-Glutamyltransferase U/l 2.80—2000 1.80—-784 6 —840+ 5 —680
+ no sample with higher analyte concentration available
* reached upper limit, but flagged on instrument display (result out of linarity range) .

Tab. 6. Practicability data of Reflotron and Ektachem DT 60.

Reflotron Ektachem DT 60
Sample type whole blood, plasma, serum plasma, serum (glucose & Hb with whole blood)
Sample preparation centrifugation
Sample predilution
Sample volume/dosage 32 ul/pipette 10 pl/special pipette
Instrument warming up about 3 minutes about 30 minutes
Throughput of tests 25 per hour 60—80—100* per hour
Single test performance 2—3 minutes 3—35 minutes
Parameters available 9 22
Reagent carriers test strips slides
Test identification magnetic code bar code
Stability of reagent 1.5 years/ 1.5 years/below —18 °C
carriers/storage 2°C-30°C 3 months/2 °C—8 °C

Communication operator — analyser  messages on display

keyboard — messages on display & printout

* depending on number of modules running

Tab. 7. Practicability data continued.

Reflotron Ektachem DT 60
Calibration performance 2 or 3 point calibration according
) instruction manual
at least every 3 months
Optical quality control grey test strips (CHEK strips) operator LED test service technologist
Chemical quality control analyser-specific control material analyser-specific control material
for Reflotron
Working temperature 37°C 37°C
Reference teinperature 25°C, 30 °C, 37 °C choice by switchkey 25 °§3, 30 °C, 37 °_C programmable by
for enzyme kinetic assays (operator) service technologist
. Units S.1. or conventional choice by switchkey S.L or conventional programmable by
(operator) service technologist
Data intert'-'ace Centronics RS 232C
Maintenance little little

J. Clin. Chem. Clin. Biochem. / Vol. 25, 1987 / No. 11
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analyte concentration and the reflection intensity of
the rcagent carrier. These mathematical functions are
largely the same in Reflotron and Ektachem systems.
For Ektachem tests calibration curves are stored in
the calibration data module (CDM) which is part of
the central processing unit (CPU) of the analyser.
When calibration is performed, measured values of
calibration sera are compared with assigned values
in the CDM. In this way intercept, slope and curva-
ture of the calibration curve can be adapted to actual
chemical and optical conditions. With one lot of urea
slides, we experienced a systematic drift of results,
without the control values being affected. Therefore
the calibration frequency of the Ektachem DT 60
should be further investigated (17).

For the Reflotron, test-specific calibration data are
stored in magnetic code on test strips. Changes in
optical environment are equalized by Ulbricht’s
sphere, the essential optical part of the Reflotron
(18). A reference photodiode receives only light re-
flected from inside the sphere which is comparable
to a wet chemistry blank. There is no possibility of
adjustment to chemical changes, such as test strip
ageing.

Internal quality control on the Reflotron and Ekta-
chem can only be performed with analyser-specific
control fluids. Matrix effects are of considerable in-
fluence (19, 20), since undiluted samples are used in
solid phase chemistry. We tried Precinorm U for
Universal Use, Precipath U for Universal Use
(Boehringer Mannheim GmbH, Mannheim, W. Ger-
many), and Kontrollogen LP (Behring Werke AG,
Marburg, W. Germany) on both instruments. With
Precinorm U and Precipath U for Universal Use only
urea measurements were within the reference range
of the corresponding chemical method. For the other
analytes of our study the Reflotron and Ektachem
showed deviations from specified values of + 3s to
~ 7s. With Kontrollogen LP better results were ob-
tained. On the Reflotron we found cholesterol and
urca measurements outside the reference range, on
the Ektachem only urca. Without special control
ranges for the solid phase chemistry analysers, use
of commercial control material is difficult. Extcrnal
quality control for solid phase chemistry was started
in Austria in 1986. The first Reflotron ficld study was
rcalized by the national quality assurance commitice
(OQUASTA) in Junc 1986. Fifteen percent of partici-
pant laboratories demonstrated one or more values
outside the 43 range of the specified value').

') Ocnterreiehische Gesellsehalt fite Qualitftssicherung wnd
Standardisicrung  medizinisch-dingnostischer  Untersu-
chungen (OQUASTA). A-1090 Wien, Wiihringerstrasse 10
“Reflotron Feldversuch” of June 1%, 1986,

A second trial in December 1986 showed a decrease
in the number of rough outliers, but indicated that
there are sources of error in handling samples and
instruments?).

It should be mentioned that no control values were
available for Precinorm U and Precipath U for the
Reflotron for alanine aminotransferase, aspartate
aminotransferase and uric acid at the time of our
study. Test strips for these analytes were already sold
commercially.

Application of solid phase chemistry sys-
tems

Reflotron and Ektachem DT 60 are anpalysers de-
signed for so called real time analysis (21), mainly in
the physician’s office.

No general recommendations can be given by the
authors, with regard to which system is appropiate
for which place. The number of tests per day, the
required parameters, batchwise or single test per-
formance, laboratory equipment and storage facilities
are matters for consideration. Single test results are
available in about 3 minutes, whereas series are time
consuming on both instruments. Ektachem offers a
greater variety of methods, which makes it suitable
for small laboratories or even hospital central labora-
tories for analysis of analytes of low imcidence. If
stored for long periods, the single sealed Ektachem
slides must be kept at —18 °C, but have to reach
room temperature before use. According to the
manufacturer’s recommendation they can remain at
this temperature for up to 48 hours. The reagent
carrier stability under different conditions will be
subject of a further study in our laboratory. Reflotron
test strips can be stored at room temperature. Both
instruments require little maintenance. Advantages
of solid phase chemistry analysers are small sample
volumes (10 pl or 32 pl) and the use of whole blood.
All Reflotron test strips can be used with whole
blood, plasma or serum samples. Throughout our
study we used only serum, for reasons related to the
organization in the clinical chemistry department of
a hospital central laboratory. The design of solid
phase chemistry reagent carriers provides a facility
for separating blood cells as well as the filtration of
interfering substances. On the other hand. the flow
properties of the sample liquid are important, and

Diroctors of wrial: Univ. Prof. Dr. M. M. Miller, Univ. Prof.
Dr. k. Kaiser.
3 OQUASTA -~ “Reflotran-Feldversuch™ Docember  10%,
1986
Directors: Univ. Prof. Dr. M. M. Miiller, Univ. Prof. Dr. E.
* Kaigser.

J. Clin, Chem, Clin. Biochom. / Vol, 23, 1987 / No. 11



Rohac and Gabl: Comparison of Reflotron and Ektachem DT 60 821

application of an undiluted sample increases the pos-
sibility of endogenous and exogenous interferences
(7, 22, 23, 24).

Costs

Reagent costs of solid phase chemistry tests are two
to ten times higher than those of wet chemistry serial
tests. The simplicity of operating solid phase chemis-
try analysers is often emphasized. Nevertheless, high
reagent costs of solid phase chemistry tests, which
become more important as the size of the test series
increases (25) cannot be regained by lowering person-
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