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VARIO PLUS – NEW ANALYTICAL SYSEM FOR 
NEAR-PATIENT TESTING 
L.P. Zenina, quality expert of laboratory diagnostics department of Sklifosovsky Ambulance Service Research 
Institute 

The growth of technological disasters in 
industrial megapolises implies there’s a 
strong probability that the situations may 
arise, when laboratory values 
measurement emergency is indispensable 
to life. As practical clinical application of 
new surgical technologies, as well as 
anaesthesiology and transplantology 
development, requires obligatory and 
opportune treatment adequacy control, the 
need of bringing laboratory tests to a 
patient is an actual progress trend of 
laboratory diagnostics development. 
Simple in use equipment enabling a doctor 
to perform quality and unassisted express-
tests out of laboratory (Point of Care 
Testing) becomes more and more essential 
in Emergency medicine. Point of Care 
Testing advantages are immediate 
analysis, early detection and timely 
amelioration of patients’ grave conditions.  
 
Purchasing of laboratory equipment 
depends on specific tasks of the medical 
establishment. In the up-to-date clinical 
medicine there is used a wide spectrum of 
laboratory equipment, used various models 
of analyzers. The apparatus vary with 
different analytical characteristics, 
efficiency, reagent concentrations, analysis 
quality, operation requirements, possibility 
to save analysis results and their transfer to 
laboratory information system (LIS). All 
these characteristics depend on technical 
solutions and design of analyzer. 
Significance of any characteristics can be 
changed depending on the tasks, field of 
application and operating conditions. 

 
 Among large variety of equipment for 
express diagnostics the Diaglobal GmbH 
(Germany) mobile photometrical 
laboratory holds a special place (fig. 1 ) .  

The mobile laboratory is compact 
tabletop, easily transported (3 kg weight). 
Presents a case with photometer and set of 
all necessary accessories for testing. There 
is technical documentation with step-by-
step instruction in Russian providing easy 
understanding of principles of operation 
with the apparatus. Attached in 
interpretation of results obtained and 

description of the most important 
nosologies resulting from such deviations. 
Sets of reagents for tube quantitative tests 
are purchased separately depending on 
requirements and scope of application of 
the laboratory. 

Laboratory results have analytical 
value under condition of good repeatability 
and correctness. Laboratory result 
repeatability consists in several 
components: analytical capabilities of 
photometer, dosing technique, quality of 
reagents, as well as sample dosing 
technique. 

 
  Photometer Vario allows to perform 
photometrical research under the Lambert-
Baire law ‘by end point’ in kinetic MIDI 
mode. 
The principle of measurement — 
absorption measurement by single-beam 
photometer. Spectral apparatus— 
interference filter. Length measuring wave: 
520 and 546 nm. All used methods of 
research are standardized. There is 
certificate of participation in round tests of 
DGKL (the German association of clinical 
chemistry). 
 
 
 

 

  As the apparatus is used for near-patient 
testing, the manufacturer has taken 
measures for simplification of its operation 
under observance of necessary analytical 
characteristics. Photometer is calibrated at 
manufacturer, user should not do 
calibration. In addition, it operates from 
accumulator, and it can be uses in places 
where electric main is unavailable. 

The mobile laboratory completely 
corresponds to the presented technical 
documentation. All safety requirements are 
met, ingress of liquid reagents at working 
elements of the apparatus is eliminated. 

There is built-in memory with 
accumulation of data of 5000 results and 
possibility to transfer data via the serial 
interface RS 232 С.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Mobile photometric laboratory of the German company Diaglobal GmbH.
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Serial and parallel measurements are possible thanks to which 
it is possible to test a large quantity of samples in short period 
of time. Reaction mixture is stable during a long period of 
time facilitating analysis during 2-3 hours which is significant 
at mass examination of patients. Time of one measurement is 
30 seconds that allows to obtain instant result in emergency 
situations. There is possibility of open measurement — harsh 
sunlight do not prevent operation of the apparatus being 
important feature at field operation. 

Necessary component of quality result is the quality of 
reagents, dosing of reagents, and quality of cuvets. To 
increase the quality of examinations by analyzer Vario Plus 
there is applied tube technique using toss-away tubes-cuvets. 
Reagents are dosed by high-accuracy automated equipment 
into preliminary calibrated tubes. After adding reagent second 
quality test is performed. Tube technique eliminates 
analytical error resulting from underwash of reaction vessels, 
wrong dosing of reagents, presence of remnants of reaction 
mixture in measurement cuvet, being required feature at field 
operation. 

As the mobile laboratory is supposed to be used near 
patient, analysis can be done not by laboratory worker, but by 
physician or medical workers of the clinical subdivision 
(ambulance brigade, critical emergency medicine, etc.). In the 
mobile laboratory there is a special device for micropipet 
with manufacturer calibrated capillaries. This simplifies the 
process of dosing and allows to eliminate error arising at this 
state, the feature being very important at testing by personnel 
without special training. 

Material for study is capillary and blue blood. For 
obtaining of blood serum there is in the case mini-centrifuge 
allowing to centrifuge the obtained biomaterial on site. 

Analysis spectrum of the mobile laboratory is rather wide 
and allows testing of alcohol, bilirubin, general cholesterin, 
high-density cholesterin, ferrum, hemoglobulin, haematocrit, 
uric acid, urea, lactate. total protein, triglyceride. In the 
nearest RF Minzdrav will register reagents allowing testing 
of ferment, C-reactive protein. 

Technical service will be performed by supplier company 
after execution of maintenance agreement. 

As developers of the mobile laboratory Vario Plus 
position it as laboratory for quality control, rules are applied,  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Express diagnostics with Diaglobal GmbH
Sankom-MS, distributor of Diaglobal GmbH in Russia. 
Moscow, prospect Vernadskogo, 29, office 1308, tel.: (499)1332761 
www.sankomms.ru

• The German know-how in express diagnostics 
• Portable laboratory 
• Portability 
• Mobility  
• Use in field conditions 
• Urgent diagnostics 
• Express results 
• Use of capillary blood  
• Result of measurement not depending on tº and air 

humidity  

•Photometers  DP110. DP200. DP210, DP300, 
DP310 
•Liquid chemical photometric method  
•Up to  5 ООО results in memory  
•Serial measurement is possible  
•Easy for training 

•Ready for use cuvets with reagents  
•Measured parameters : alcohol, protein, bilirubin 

newborn, hemoglobulin-SLS, haematocrit, glucose, 
ferrum, lactate, lactate Rapid ат, uric acid, 
urea,protein, triglycerides, cholesterin, cholesterin-
HDL, erythrocyte, ALAT/GPT, ASAT/GOT, CRP, creatine 
kinase, CK-NAC, СК-МВ 

http://www.sankomms.ru/
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Fig 2. Control Chart. Intralaboratory Quality Control of Hemoglobin Concentration. 

approved by RF Ministry of Health orders 
No.45 from 07 February 2000 «About 
System of  Measures on Quality 
Improvement of Clinical Laboratory 
Research in Health Care Facilities of 
Russian Organization» and No.220 from 26 
May 2003 «About Approval of Branch 
Standard: Rules of Intralaboratory Quality 
Control of Quantitative Methods  of Clinical 
Laboratory Research Carrying Out with Use 
of Control Materials». Commercial control 
materials with certified values according to 
research methods are used. 

During the first phase of tests the check 
of intraserial reproducibility of 
hemoglobin for compliance to 
established accuracy standards was 
carried out. For this purpose using 
photometer Vario 10 measurements of 
hemoglobin in patient test with 
hemoglobin values in a normal range 
were carried out. By 10 results obtained 
the coefficient of intraserial 
reproducibility was calculated. The 
coefficient of reproducibility made 
0.97%, not exceeding a half of accepted 
value of total analytical variation 
coefficient for 10 measurements. 

Table 1. Results of Fixed Series of Hemoglobin Measurements
Design Parameters Low Control       Normal Control High Control ПАЗ
CVn% 0.67 1.24 2.21 4.0
Вп% 3.26 1.09 1.99 4.0

 

The estimation of displacement (В%) 
and coefficient of total analytical variation 
(CV%) has been carried out. 60 
measurements of G.T. Baker (Netherlands) 
control materials of three concentration 
levels: Low, Normal, High have been 
executed. Based on obtained results the 
values of relative displacement (В%) and 
coefficients of total analytical variation 
(CV%) have been calculated. The results of 
fixed series of hemoglobin measurements in 
control materials G.T. Baker (Netherlands) 
Low, Normal, High (Table 1) have been 
received. 

The received results have not exceed of 
maximum permissible values - CV-4.0%; 
В-4.0%. 

Control charts have been constructed, 
and operative intralaboratory quality control 
carried out from day-to-day. 60 studies 
using control materials G.T. Baker 
(Netherlands) of three concentration levels: 
Low, Normal, High (Table 2) have been 
performed. 

The received results have not exceed 
maximum permissible values - CV-4.0%; 
В-4.0% (Fig.2). 

During the second phase of tests the 
check of results convergence of 
hemoglobin concentration determination; 
received on Vario photometer and on 
hematology analyzer МЕК 8222 (Nihon 
Kohden, Japan) has been performed. The 
parallel studies of hemoglobin 
concentration of 20 patients have been 
carried out, 40 studies have been 
performed. The results have been 
statistically processed. Value t = 0.73456 
has been received. The critical value t for 
5% significance level is 2.06, i. e. exceeds 
our received value. Therefore, dispersion 
analysis  

Design Parameters Low Control Normal Control High Control ПАЗ
CVn% 0,54 1.15 1.71 4.0
Вп% 3,44 1.23 2.68 4.0

Тable 2. Results of Intralaboratory Hemoglobin Quality Control

 
Sklifosovsky Research Institute of Emergency 

Medical Service  

Analyzer:               Vario Plus  
Method: Hemoglobin, g/l 
Period of Time 02.04.2009 - 29.04.2009  
Status: Technology is correctly running 

 For example, while hemoglobin determining
the company recommends to use control
solutions QS and FryQS with target values in
the field of normal concentration. 

At Sklifosovsky Research Institute of 
Emergency Medical Service clinical trials of 
mobile laboratory have been carried out. The 
estimation of hemoglobin study quality has 
been performed.
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 (Student criterion) tells about the absence 
of authentic differences between groups. 

During the following phase of tests the 
check of results convergence of 
hemoglobin concentration determination, 
received with the help of «Vario» 
photometer and «MiniGem 540» 
hemoglobin analyzer (Latvia) have been 
performed. The parallel hemoglobin 
concentration studies of 20 patients have 
been carried out, 40 studies have been 
performed. The results have been 
statistically processed. Value t = 0. 42136 
has been received. The critical value t for 
5% level of significance is 2.06, i. е. 
exceeds our received value. Therefore, 
dispersion analysis (Student criterion) tells 
about authentic differences between 
groups. 
 
Findings 

1 .  M o b i l e  l a b o r a t o r y  o f  
Diaglobal GmbH (Germany) company is 
in conformity with declared 
characteristics. «Vario» photometer 

instruction is described in accessible and 
concrete form, meeting the rules of 
instrument use, thereby providing a light 
assimilation of operating principles. 

2. While developing of instrument design, 
technologies permitting to use the 
instrument outside the laboratory, in 
field conditions, were applied. Test- tube 
technology that considerably improves 
quality of research results is used. The 
device for micropipeting and gaged 
capillaries are attached, that gives an 
opportunity to accurately dose a sample. 
The mobile laboratory is convenient in 
service, allows to make instantly blood 
testing in any circumstances at place of 
emergency medical aid rendering. 

3. Analytical properties of «Vario» 
photometer estimation showed the 
possibility of quality control carrying 
out in compliance with the existing 
normative documents. The satisfactory 
results of reproducibility and correctness 
of hemoglobin study in fixed and 
analytical series have been received.  
The authentic differences were not 

revealed while comparing of hemoglobin 
determination with the help of semi-
automatic MiniGem 540 (Latvia) 
photometer and МЕК 8222 (Nihon 
Kohden, Japan) hematology analyzer. 

 
Conclusion 

Photometric mini-laboratory Diaglobal 
GmbH can used for carrying out of instant 
diagnosis at point of care in a wide range 
of conditions. The mobile laboratory can 
used while studying of hemoglobin 
concentration of donors during visits to 
organizations, institutions and enterprises  
(«Donor Day»), in emergency cases, in 
situations where the possibility of carrying 
out of an analysis is absent in the 
conditions of medical establishment, in 
small medical institutions, on shipboard, in 
disaster medicine, in sports medicine. 

Using mobile laboratory at point of 
care there is a possibility of reliable results 
receiving which are no different from 
results received in the clinicodiagnostic 
laboratory of medical institution. 
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