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Due to a growing demand and need for faster results, effectivization as a concept 

has been pushed to the forefront of medical research. Here, a method transfer 

between 2 fully automized ELISA instruments is highlighted. The instruments 

were the Tecan Freedom EVOlyzer and the Dynex DSX.  The Tecan instrument is 

a more modern instrument with a more extensive LIMS integration, better 

automatization and increased capacity for samples and assays. The method being 

transferred was an Anti-GAD ELISA for the diagnosis of Type 1 Diabetes 

Mellitus. The study design was a result comparison of 20 samples with varying 

Anti-GAD concentration and 15 replicates of a single sample for a precision 

study. To successfully transfer the method, acceptance criteria concerning 

percentual difference in result, intermediate precision, and repeatability had to fall 

below 20 %. The assay was set up as a sandwich ELISA in accordance with the 

kit used at the laboratory (Euroimmun), where each sample was set as duplicates. 

Preliminary programming and testing was performed to ensure proper function. 

An average bias of +33 % was reported, as was an intra-run variation and an inter-

run variation of ca 11 %. Additionally, a recurring issue with samples and 

calibrators in specific locations on the plate was reported. The issue was deemed 

systemic and possible solutions include changing programming parameters, or 

instrument part replacement. Ultimately the method transfer was left incomplete, 

and several technical details must be overcome before taking Anti-GAD analysis 

into routine use on the instrument. 

 

Keywords: Effectivization, Antibodies, ELISA, GAD, GAD65, Method transfer, 

Type 1 Diabetes Mellitus  
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Bernal Salazar, J M. Effektivisering av GAD ELISA: Metodöverföring från 

Dynex DSX ® till Tecan Freedom EVOlyzer ® 

 

På grund av en växande efterfrågan och behov av snabbare resultat har 

effektivisering som koncept skjutits till den medicinska forskningens framkant. 

Här markeras en metodöverföring mellan 2 helt automatiserade ELISA-

instrument. Instrumenten i fråga var Tecan Freedom EVOlyzer och Dynex DSX. 

Tecan-instrumentet är ett modernare instrument med en mer omfattande LIMS-

integration, bättre automatisering och ökad kapacitet för prover och analyser. 

Metoden som överfördes var en Anti-GAD ELISA för diagnos av typ 1-diabetes 

mellitus. Studiedesignen var en resultatjämförelse av 20 prover med varierande 

Anti-GAD-koncentration och 15 replikat av ett enda prov för en precisionsstudie. 

För att framgångsrikt kunna överföra metoden måste acceptanskriterier för 

procentuell skillnad i resultat, mellanliggande precision och repeterbarhet falla 

under 20 %. Analysen sattes upp som en sandwich-ELISA i enlighet med kitet 

som användes på laboratoriet (Euroimmun), där varje prov sattes som duplikat. 

Preliminär programmering och testning utfördes för att säkerställa korrekt 

funktion. En genomsnittlig bias på +33 % rapporterades, liksom en intra-run-

variation och en inter-run-variation på ca 11 %. Dessutom rapporterades ett 

återkommande problem med prover och kalibratorer på specifika platser på 

plattan. Problemet ansågs vara systemiskt och möjliga lösningar inkluderade 

ändring av programmeringsparametrar eller utbyte av instrumentdelar. Till slut 

lämnades metodöverföringen ofullständig, och flera tekniska detaljer måste 

övervinnas innan Anti-GAD-analys tas in i rutinmässig användning på 

instrumentet. 

 

Nyckelord: Antikroppar, Effektivisering, ELISA, GAD, GAD65, 

Metodöverföring, Typ 1 Diabetes Mellitus  
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INTRODUCTION 
 

As a society we are in the middle of an age of digital and technological 

advancements, this is especially true within the fields of medicine and medical 

diagnostics. An increased need and demand for automatization and effectivization 

of the diagnostic process has pushed the concept of method effectivization to the 

forefront of medical research. In this bachelor’s thesis the aim is to describe and 

discuss the process of an internal method transfer whilst providing real-life 

relevant data as a method transfer from one instrument to another is undertaken. 

The instruments in question are two fully automated ELISA platforms, a Dynex 

DSX® (DYNEX Technologies), and a Tecan Freedom EVOlyzer (Tecan). The 

method employed will be the detection of Anti-Glutamic Acid Decarboxylase 

(Anti-GAD) antibodies in patient serum samples with the help of ELISA in order 

to diagnose and guide treatment of type 1 diabetes mellitus (T1DM).  

 

Effectivization and optimization 
Efficiency as a concept is, for a multitude of reasons, a desirable trait for any 

medical diagnostics laboratory. Not only will it allow for a higher throughput of 

samples, thus increasing the monetary gain of the laboratory, but an increased 

efficiency will decrease the period of time in which the physician and the patient 

are waiting for the results of any given requested analysis. An increased efficiency 

leads to a faster diagnosis and an earlier start to treatment, all of which 

accumulates to a higher quality health-care experience for the patient. 

Furthermore, there are cases where a faster diagnosis leads to a significant 

reduction in cost for the patient/health care industry as identifying the disease 

early allows for treatment in an earlier and more manageable stage of disease. 

Efficiency can be increased in a magnitude of ways, recycling materials, running 

multiple tests simultaneously, method optimization, etcetera. The method transfer 

from Dynex DSX® to Tecan Freedom EVOlyzer ® falls under the category 

method optimization.  

 

Presently, the Tecan model has an increased capacity for number of samples 

compared to the Dynex model and allows for a wider range of analysis to be run 

simultaneously, furthermore the Tecan instrument has an easier form of 

integration with the sample management software Laboratory Information 

Management System (LIMS). A successful transfer of methods between the two 

instruments would lead to a better workflow for the laboratory technicians who 

operate the instrument, thus increasing overall lab efficiency.  

 

Additionally, a quality aspect that would rise in the event of a successful method 

transfer is that of patient security and care. The Tecan instrument has a higher 

level of automation compared to the Dynex instrument, especially in regard to 

sample handling/tracking. For example, the newer instrument model has the 

ability to automatically scan and read barcodes which allows for automatic 

association between the vial containing the patient sample, and the internal 

laboratory identification number (LID). Currently, this is done manually by the 

instrument operator, which leaves the door open for any possible human error 

such as the mix-up of samples. The aforementioned improvements and 

automations will hopefully reduce the instances of human error.  
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While it is true that the healthcare sector is staffed by highly competent and 

qualified personnel, humans are not infallible, human error occur on a regular 

basis on a global scale. The severity of the error and its proportional consequences 

can vary greatly and the definition itself encompasses a broad spectrum of 

mistakes. However, human error, according to several studies, is a major cause of 

accidents and unnecessary complications, both fatal and non-fatal. Presently it is 

estimated that if regarded as a disease, human medical errors is the third leading 

cause of death in the United States of America (USA). Furthermore, it’s projected 

that 66% of adverse medical event associated hospital admissions were 

preventable at the time of the adverse medical event [1-3] 

 

In order for a method transfer between instruments to be considered successful a 

number of pre-established criteria must be accomplished. These criteria will 

obviously match those that were compulsory for the original 

validation/accreditation of the analysis, this means that the new instrument must 

guarantee to return results of equal or higher calibre than the same analysis 

performed in the previous system. This ensures the physicians, patients, and any 

relevant governing body that the quality of the laboratory results will at the very 

least, remain the same, ideally however the quality would increase.  

 

In Sweden, the governing body, amongst others, is Swedac. This national 

accreditation body is a subsidiary of the ministry for foreign affairs and handles 

validation, accreditation, verification, and more across the country. Swedac 

controls and monitors several areas of infrastructure, including healthcare and 

consequently, medical laboratories [4]. It is with the Swedac recommendations, 

guidelines, and rules in consideration, that the protocol, and criteria for the 

internal method transfer were established. These rules and regulations are 

primarily based on national laws and directives from the European Union (EU). 

These include, but are not limited to, regulations regarding, repeatability, 

intermediate precision, limits of detection, and coefficient of variation (CV) [4-5]. 

 

ELISA 
Enzyme-linked immunosorbent assay (ELISA) is today one of the most practiced 

bioanalytical methodologies in diagnostic laboratories across the globe. 

Demonstrated and published by Swedish scientists Eva Engvall and Peter 

Perlmann in 1971. This household immunoassay makes use of the endogenous 

affinity between an antigen and its corresponding antibody [6].  

 

The ELISA assay is here performed in order to detect the presence and/or 

concentration of a given analyte in a patient sample, such as in serum or 

cerebrospinal fluid (CSF)[7]. ELISA can be run in a qualitative, quantitative, or 

semi-quantitative format depending on the need of the analysis in question. Today 

ELISA is often divided into four subgroups dependent on the manner in which the 

assay is performed, and how the antigens and antibodies are bonded throughout 

the course of the assay. These 4 groups are: direct ELISA, indirect ELISA, 

Sandwich ELISA, and competitive ELISA. In this thesis the spotlight will be on a 

variant of the classic “Sandwich” ELISA as that is the assay methodology used 

for both of the instruments when testing for Anti-GAD antibodies [8].  

 

The major versions of ELISA use a solid phase assay as the base for the analysis, 

usually some form of microtiter plate. Before any ELISA analysis can be 

performed, these plates must firstly undergo pre-treatment. This pre-treatment 
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consists of coating the bottom of the plate and subsequently blocking any areas 

missed by the coating. The reagents and methods used to carry out the coating and 

blocking is fully dependent on the assays target analyte and the type of ELISA 

being performed. The coating step, as the name suggests, fulfils the purpose of 

fully coating the bottom of the microplate with an immobilized immunoreactant 

(antigen or antibody), here that coating molecule is called the primary molecule 

[9]. For example, in the case of an Anti-GAD ELISA, where the target molecules 

are immunoglobulins against GAD, the primary molecule coated to the bottom of 

the plate would be GAD itself as this would allow for the creation of a bond 

between the GAD bound to the plate and any Anti-GAD antibodies present in the 

patient sample.  

 

The blocking step, as mentioned, blocks any surface area left uncoated by the 

previous step, this will ensure that no molecules can bind non-specifically to the 

plate itself as this could give rise to false positives results in a later stage of the 

assay. In terms of blocking, usually some type of non-reactive protein solution is 

used such as Bovine Serum Albumin (BSA). When working with large quantities 

of samples and several ELISAs it is common practice to purchase commercially 

available kits from different suppliers which include the microtiter plates (or strips 

lined with wells) which already have undergone the pre-treatment as this allows 

the medical laboratories to have a standardized and easily verified/established 

method[8,10]. In the case of the Anti-GAD ELISA performed for this method 

transfer the kit used were purchased from Euroimmun, Anti-GAD ELISA (IgG) 

kit (EUROIMMUN). This was chosen as it is the kit that the laboratory currently 

uses on the Dynex model.  

 

At time of the analysis, the patient sample is incubated in the pre-treated wells. If 

a sample is positive for the analyte in question (in this case Anti-GAD antibodies), 

then said analyte will bind to its complementary molecule at the bottom of the 

well. Remaining sample is washed away leaving only (ideally) the bound analyte 

to the bottom of the well. A secondary molecule is added to the well, also known 

as the detection molecule, this molecule, much like the original coating molecule, 

must have affinity to the analyte for the assay. Furthermore, the detection 

molecule will be labelled with some sort of compound that can later be detected 

and quantified. As the detection molecule binds to the analyte, the analyte will 

end up “sandwiched” between the primary and secondary molecule. In the case of 

the Anti-GAD ELISAs, the detection molecule will be biotin-labelled GAD, as 

the Anti-GAD antibodies in the patient samples will be able to act in a divalent 

manner and bind to both the GAD at the bottom of the plate and the biotinylated 

GAD, forming a complex.  

 

In the next step, an enzyme is added and attached to the complex in the well, this 

enzyme will catalyse a reaction with a chromogenic or fluorogenic substrate that 

is added in the next step [11]. The chromogenic/fluorogenic reaction will give rise 

to a shift in colour where the intensity of the colour is directly proportional to the 

concentration of the analyte in the patient sample. Here, a peroxidase-labelled 

avidin (POD) will be used. Avidin is a biotin-binding protein which will facilitate 

the bond between the complex and the enzyme and act as a bridge. The 

peroxidase has the ability to reduce hydrogen peroxide (H2O2) to water (H2O) 

with the help of the chromogenic compound, here 3,3’,5,5’-Tetramethylbenzidine 

(TMB) acting as a hydrogen donor. It is this reduction reaction that ultimately 

gives rise to the colour shift [12]. In the final step of a general Sandwich ELISA 
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protocol the reaction is stopped after a certain time limit and the wells responses 

are measured, several options are available for plate reading such as absorbance, 

electrochemical signals, fluorescence, etcetera. In this Anti-GAD ELISA 

absorbance will be used. A visual representation of the assay can be seen below 

(Figure 1) [13]. 

 

 
Figure 1: Schematic summarization of an ELISA against anti-GAD antibodies where GAD is 

bound to the bottom of the plate (Grey line) and biotinylated GAD is used as the bridge between 

the antibody and POD.  

 

The impact that the ELISA model has had on the field of medical diagnostics 

cannot be downplayed, it’s sheer versatility and ease of access remains just as 

relevant today as it was when it first pioneered in 1971.   

 

GAD and Anti-GAD 
Glutamic Acid Decarboxylase or GAD is an enzyme found endogenously in the 

mammalian body. Produced in the brain and the insulin-producing Beta-cells in 

the pancreas, this enzyme is of vital importance for the central nervous system 

(CNS) as it carries out its role coordinating and influencing all bodily activity. 

GAD is the enzyme responsible for the catalysation of the decarboxylation 

reaction that converts glutamate into gamma-Aminobutyric acid (GABA) creating 

carbon dioxide (CO2) as a by-product. The chemical formula for the 

abovementioned reaction can be seen below (Figure 2) [14].  

 

 
Figure 2: Chemical reaction formula for the decarboxylation of glutamate to GABA and CO2 by 

GAD. 
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In the human body, GABA is the chief inhibitory neurotransmitter, this means that 

it regulates neuronal excitability through chemical inhibition. Any irregularities in 

the production of this essential signalling molecule could have devastating 

consequences in the individual [15]. Currently, 2 isoforms of GAD have been 

reported present in mammals. One isoform has a molecular weight of 67kDA and 

the other has a molecular weight of 65kDA, this has led to them respectively 

being given the nomenclature, GAD67 and GAD65. GAD65 has been found to 

primarily act within the endocrine system as well as the visual system. GAD67 on 

the other hand is more closely linked to neurons which are tonically active such as 

the neurons found in muscles. While both isoforms are indispensable for the 

endogenous supply of GABA and the regulation of several human neurological 

signals, this thesis will primarily focus on the GAD65 isoform as this one is the 

one being analyzed at the laboratory where the method transfer took place [16-

17].  

 

In recent years antibodies against GAD have been linked to several neurological 

disorders and syndromes. These include afflictions such as epilepsy, stiff-person 

syndrome, cerebral ataxia, etcetera. There are however critics of this link between 

the autoimmunity of these diseases and the presence of Anti-GAD antibodies. 

Arguing that correlation does not equal causation and that more intensive study 

regarding whether or not the antibodies are endogenously synthesized in the 

spinal theca is required. Proposing that the intrathecal synthesis is crucial to set up 

the pathogenic link between the antibodies and the autoimmune nature of the 

above-mentioned diseases [18]. The field of GAD autoimmunity is a current and 

ongoing field of research where there’s plenty of room and need for further 

research. One aspect of the GAD autoimmunity that has received a substantially 

smaller amount of scrutiny and controversy is the pathogenic connection between 

Anti-GAD antibodies and type 1 diabetes mellitus (T1DM). 

 

T1DM manifests as an organ-specific autoimmune disease characterized by a 

highly selective destruction of insulin-producing pancreatic β-cells. This pattern 

leads to a highly severe lack of endogenous insulin-production which in turn 

causes a possibly fatal disruption to the intrinsic glucose metabolism manifesting 

clinically as polyuria, polydipsia, fatigue, and weight loss. All the previously 

mentioned manifestations are accompanied by an abnormally high concentration 

of blood glucose [19]. Although T1DM often has an early onset in those afflicted 

there’s no guarantee regarding when the illness would start affecting the 

individual. It could take several months or even years for the antibodies to react to 

the endogenous pancreatic cells, and even then, a noticeable increase in fasting 

blood sugar levels could require a targeted destruction equal to around 80% of the 

insulin-producing β-cells, depending on the individual efficiency of the β-cells.  

[20]. For this reason, early screening of high-risk individuals is indispensable for 

expeditious identification of β-cell destruction and ultimately for the establishing 

of a prognosis.  

 

Three main interacting components have been pinpointed as the underlying reason 

for T1DM: a preexisting genetic disposition, suboptimal immunoregulation, and 

exogenic factors. Autoimmunity falls under the category of suboptimal 

immunoregulation. There are several autoantigens that are being used today for 

early screening of T1DM, such as islet cells, Zinc Transporter 8 (ZnT89) and the 

65kDa isoform of GAD to name a few. Today, an investigative screen against 
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Anti-GAD65 antibodies is part of the standard procedure in a preliminary 

screening for T1DM [21]. The reasoning behind this is that it has been found that 

these antibodies can be detected several years prior to the first outbreak of clinical 

symptoms in a patient. Findings of Anti-GAD65 antibodies would be a strong 

indicator of a potential individual risk to develop T1DM. Furthermore, reportedly 

up to 80% of individuals suffering from T1DM present anti-GAD65 antibodies in 

serum [19,22]. Factoring in the abovementioned information it comes as no 

surprise that the anti-GAD65 antibody screen was chosen for effectivization 

through method transfer.  

 

Aim of study  
The aim of the study is to transfer a method between two instruments and 

determine whether the Tecan Freedom EVOlyzer instrument can be used for the 

analysis of detecting Anti-GAD antibodies by ELISA in patient serum samples. 

 

 

METHOD AND MATERIAL 
 

The method section has been divided into, transfer acceptance criteria sample 

selection, methodology, and ethical assessment for ease of reading.  

 

Transfer acceptance criteria 
To successfully transfer the Anti-GAD ELISA between the 2 instruments the 

below-mentioned criteria must be met. A minimum of 20 patient samples with 

varying Anti-GAD antibody levels has to be analysed, this analysis must be 

spread over a minimum of 3 separate testing occasions. The samples are to be 

tested on the Tecan Freedom EVOlyzer and the acquired results must be 

comparable with results previously reported/acquired with the Dynex DSX. As 

the analysis is an ELISA method, the internal acceptable difference in result is 

<20%.  

 

A precision study (repeatability and intermediate precision) must also be 

performed in the new instrument. This is done through analysis of suitable 

material / patient sample, as 5 independent determinations on 3 separate testing 

occasions (i.e., 3x5). Internally, the repeatability and intermediate precision 

threshold is a CV% of <20%.  

 

These transfer acceptance criteria are in full accordance with the internal transfer 

criteria at the hosting laboratory. They have been developed by the quality 

assurance department at the company with the Swedac conventions as guidelines. 

 

Sample selection 
Using the LIMS database of previously analysed GAD samples at the laboratory, 

appropriate samples were selected for testing. The following parameters were 

taken into consideration when selecting the samples; Anti-GAD concentration 

reported, sample age, remaining sample volume, quality of sample, and whether 

or not the patient had given their consent for the sample to be used for “further 

development of analysis methods”.  

 

The samples were divided into 4 different categories with an equal number of 

samples in each category categorized by the concentration of Anti-GAD65 
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antibodies, measured in international units per millilitre (IU/mL). These four 

categories were: clearly negative samples (<5 IU/mL), low positive samples (5-

200 IU/mL), medium positive samples (500-2000 IU/mL), and highly positive 

samples (>2000 IU/mL). These concentrations were chosen for multiple reasons, 

mainly because the curve used for determining the concentration had a range from 

5 IU/mL to 2000 IU/mL. Another reason is that these ranges were deemed to 

cover the different primary levels of clinical manifesting in anti-GAD patients and 

finally testing a wider range of concentration is a must in order to cover all basis 

for future testing.  

 

Once samples with appropriate levels of Anti-GAD were identified additional 

parameters had to be examined in order to include the sample in the study case. 

See list below.  

 

 Patient consent - any samples that were not marked with patient consent 

were immediately excluded.  

 Sample quality and volume - any samples that were heavily lipemic or 

haemolytic were also excluded when available from analysis. A volume 

limit of 600µL was set as a requirement for sample inclusion. This 

decision was based on the fact that the instrument required a volume of 

300µL/sample in order to be able to aspirate the samples, also it is a 

commonplace occurrence that physicians order additional testing on an 

existing sample. For the purpose of not running out of sample material for 

any possible additional testing request, a minimum volume requirement 

was set.  

 Sample age - in categories where an abundance of samples which fit all of 

the above-mentioned criteria were found, then newer, and fresher samples 

were prioritised over older samples. This was done in order to both best 

mimic the conditions of the samples when they arrive at the laboratory, 

and to avoid any adverse effects from the samples being frozen for an 

extended period of time.  

 

A total of 20 different samples were ultimately chosen for inclusion in the study 

case with 5 samples included in each concentration category.  

 

An additional high concentration sample was selected for dilution and aliquoting 

into 15 vials to be used for the determination of analysis precision through intra-

run (repeatability) and inter-run (intermediate precision) -variation. This sample is 

here called the “precision sample”. Identical criteria for sample inclusion were 

employed to this sample with the only modification  being an increased volume 

requirement to 1000µL. This was considered to allow for a more comfortable 

dilution of the sample due to the necessity of a larger final volume of sample.    

 

Methodology 
Aside from deionized water, 0,1M Sodium Hydroxide (NaOH), and patient 

samples, all reagents were included in the Euroimmun Anti-GAD ELISA (IgG) 

kit (Euroimmun). The base for the method described below was programmed 

from scratch in the Tecan Freedom EVOlyzer by a previous colleague at the 

laboratory. My personal involvement came at level of fine detail through method 

regulation, and addition/modification of specific aspects done in accordance with 

Tecan experts and the management at the laboratory. Furthermore, the 

programming of the Tecan Freedom EVOlyzer was performed in a way to closest 
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resemble the kit instruction pamphlet and the programming already present in the 

Dynex DSX.  This was in order to make the transition between the 2 instruments 

as seamless as possible for the lab technicians who operate the instruments. 

Several test runs were initially performed to test various aspects of the analysis 

and for troubleshooting purposes before the final assay protocol was established 

in the instrument as described below and in the appendix (Appendix 1).  

 

The assay starts by insertion of a polystyrene well frame with the appropriate 

amount of GAD coated well strips (Euroimmun), the following reagents were then 

loaded into the instrument at their programmed locations; patient samples, 

calibrators/controls, 0.1M NaOH, Biotin solution (Biotin-labelled GAD 

lyophilised), GAD wash buffer, GAD conjugate (peroxidise-labelled avidin), 

GAD substrate (TMB/H2O2), and GAD Stop (0.25M Sulfuric acid).  

 

Once all reagents and the plate(s) were loaded into the instrument, then the 6 

calibrators of varying concentration alongside a positive control and a negative 

control were automatically pipetted into duplicate wells with single pipetting. The 

tips were then rinsed with and soaked in 0.1M NaOH for decontamination 

purposes. The samples were then added to their respective wells, also in 

duplicates. A schematic of the final plate layout can be seen in the image below 

(figure 3). The plate-layout was designed to mimic the one used in the Dynex 

DSX to further facilitate the employed laboratory technicians ease of transfer 

between instruments. Once all samples and controls had been added to wells, the 

whole plate was incubated at room temperature (17-25 °C) in a shaker incubator 

set to 8.3 Hertz (Hz) for one hour.  

 

 
Figure 3: Plate-layout for the Tecan Freedom EVOlyzer Anti-GAD ELISA, wells beginning with 

“S” represents standards (A-F), wells marked with P and N contained positive and negative 

controls respectively, XA and XB in a vertical coupling represents several duplicate samples .  

 

Past the first incubation, all wells were washed 3 times with a 60 second soak 

period between each wash, the washing was performed automatically by the in-

instrument HydroFlex washer. The addition of biotin was performed next, the 

Biotin-labelled GAD was added to each well and the plate was incubated another 
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hour at room temperature on an incubator set to 8.3Hz. While the plate was 

incubating, the pipette tips were once again decontaminated in 0.1M NaOH.  

 

Following the second incubation, another wash step identical to the one 

mentioned above was performed, after which the peroxide-labelled avidin was 

added to each well and the plate was incubated at room temperature for 20 

minutes on a shaker incubator set to 8.3Hz. The plate was washed once the 20 

minutes were up and the chromogenic substrate solution was added to each well, 

the plate was moved into a dark chamber and incubated at room temperature 

another 20 minutes, this time without shaking.  

 

Finally, the reaction was stopped through the addition of 0.25M sulfuric acid to 

each well, and the plate was immediately read on a Magellan Sunrise (Tecan), 

which is built into the EVOlyzer, at 405nm where the average Anti-GAD 

antibody content of the duplicate wells was calculated through the use of a 

standard curve created by the calibrators (A-F). A complete and comprehensive 

assay programming can be found at the end of this document in the appendix 

section (Appendix 1).  

 

Study design 
Sample testing with the Tecan Freedom EVOlyzer: The 20 selected samples were 

distributed over 4 separate testing dates. During each occasion, 5 samples from 

different concentration categories were tested.  

 

Precision study: The “precision sample” was aliquoted into 15 separate vials with 

each vial containing 300µL of the “precision sample”.  The sample was analysed 

as 5 independent replicates over 3 different occasions (i.e., as 3 x 5 

determinations). For each sample determination a single vial was used.  

 

Data processing 
The results from the anti-GAD ELISA run on the Tecan Freedom EVOlyzer were 

compared with the corresponding result of when the sample was tested for anti-

GAD analysis with the help of the Dynex DSX. The results were compiled in a 

table (Table 1) using Excel (Microsoft) and a percentual difference between the 

platforms was calculated and reported.  

 

For the precision study a similar table was constructed (Table 2). For these 

samples an average of each run was calculated in addition to the percentual intra- 

and inter-run variation (CV%). Additionally, a Bland-Altman plot was 

constructed using Excel (Microsoft) to measure the bias and the level of result 

agreement between the Tecan Freedom EVOlyzer in comparison to the Dynex 

DSX.  

 

Separate from this report an internal method-transfer report was written and 

submitted for review as a part of the internal documentation and quality assurance 

process at the hosting laboratory. 

 

Ethical assessment 
This study was designed as a partly retrospective study using samples which had 

already been sent to the laboratory for Anti-GAD screening meaning that no new 

patient samples had to be drawn. Furthermore, on the test request form there is 

box for the patient to tick whether or not they consent to the sample being stored 
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and retained up to five years for the use of “further development of analysis 

methods and business activities”. Since one of the criteria of the sample selection 

was that the sample had been marked with the above-mentioned consent, there 

was no need for an ethical review by the ethical committee. Additionally, the 

samples were all de-identified on two levels, firstly the samples were de-identified 

for me, I only associate any given result with an internal LID consisting of a 

seven-digit code. Secondly, in the finished report the LIDs have been replaced 

with letters (A-T) making it impossible to track and associate individuals with the 

results presented in this report.  

 

 

RESULTS 
 

In this section the results of the programming and methodology of the Tecan 

Freedom EVOlyzer will be presented alongside the results from the analysis itself.  

 

Programming and Methodology 
After many attempts at troubleshooting and preliminary testing, a protocol that 

closely resembled the previously used protocol was able to be established with the 

main differencing characteristic being an addition of several in-instrument needle 

decontamination steps. A total of 4 effective Anti-GAD ELISA runs were 

ultimately performed for this study case. 

 

The first two runs after the initial testing were successful and without major and 

directly obvious irregularities. However, the following 2 runs were plagued by a 

recurring set of systematic issues, namely, one of the replicate wells for positive 

control exhibited an abnormally high absorbance, as did one of the wells for the 

third calibrator in the standard curve. Additionally, the sample found in the 9th 

position on the instrument (one of the 5 repeatability samples) had at least one of 

its wells exhibit an absorbance far higher than its four other copies.  

 

Extensive troubleshooting was performed under the tutelage of Tecan experts, but 

the problems persisted throughout the experiments. This led to the affected wells 

having to be masked in order to acquire results that were in accordance with what 

was deemed to be the reality of the situation (by comparing with absorbance 

levels historically obtained with the Dynex DSX). The wells in question, as 

mentioned, were one replicate of the third calibrator, one replicate of the positive 

control and one or both of the wells for the sample in position 9 on the instrument. 

The tables in the next section have been marked with “*” to indicate where 

masking took place (Tables 1 and 2). When the experiments were run several 

inconsistencies arose, such as bubbles being present in the wells after washing, 

these bubbles were seemingly random and had no pattern to when or where they 

would occur. 

 

Comparison of Anti-GAD results 
Half of the samples were, by design, outside of the established calibrator range. 

These were the samples in the clearly negative concentration category and the 

ones in the highly positive concentration category. This led to an inability to 

calculate a percentual difference between the results acquired on the new 

instrument in comparison to the previous. In the table below (table 1) these have 

been marked with Non-applicable (NA). However, on the Tecan Freedom 
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EVOlyzer, these samples exhibited results that were highly Anti-GAD positive 

(>2000 IU/mL) and clearly Anti-GAD negative (<5 IU/mL).  

 

Most of the samples exhibited a percentual difference of around 30% with two 

major outliers at 0% and 105%, samples H, and R respectively. All samples 

exhibited a higher concentration in the Tecan Freedom EVOlyzer compared to the 

Dynex DSX. Sample R was re-examined on the Dynex DSX and returned a 

concentration of 472 IU/mL which was comparable to the original result of 507 

IU/mL. 

 
Table 1: Result comparison of Anti-GAD ELISA concentration results between Tecan Freedom 

EVOlyzer and Dynex DSX. Percentual difference between the two instruments is calculated. 

Run date (Tecan) Sample ID 
Tecan 
Result 

(IU/mL)  

Dynex 
(reported result in LIMS) 

(IU/mL) 

Difference  
between 

instruments 
(%) 

 

2022-02-08 A >2000 >2000 NA 

2022-02-08 B 1676 1297 29 

2022-02-08 C 22 17 29 

2022-02-08 D <5 <5 NA 

2022-02-08 E 56 45 24 

2022-02-14 F <5 <5 NA 

2022-02-14 G >2000 >2000 NA 

2022-02-14 H 788 787 0 

2022-02-14 I 1952 1715 14 

2022-02-14 J 50 38 32 

2022-02-16 K* <5 <5 NA 

2022-02-16 L* <5 <5 NA 

2022-02-16 M* 1671 1249 34 

2022-02-16 N* 33 26 27 

2022-02-16 O* >2000 >2000 NA 

2022-02-23 P* 79 58 36 

2022-02-23 Q* <5 <5 NA 

2022-02-23 R* 1039 507 105 

2022-02-23 S* >2000 >2000 NA 

2022-02-23 T* >2000 >2000 NA 
*Results of these samples were calculated with the help of masked data in one replicate well of 

calibrator 3 and positive control.  

 

Precision study: Repeatability and intermediate precision 
During the second precision study run, the 4th of the replicate samples (this sample 

was found in the 9th position on the instrument), exhibited a much higher 

absorbance in both replicate wells and was thus deemed a systematic error and has 

been excluded from the final calculations. For the remainder of the precision 

study runs the 4th sample had one of its replicate wells masked as these wells also 

exhibited an unusually inflated absorbance.  
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Table 2: Results compilation of precision study for Anti-GAD ELISA on the Tecan Freedom 

EVOlyzer complete with average results for each run, and intra- and inter-run variations.  

Precision study 
date 

Results 
(IU/mL) 

Average 
(IU/mL) 

Intra-run 
variation (CV%) 

Inter-run 
variation 

(CV%) 

2022-02-16 1* 

472,3 

481,9 9,8 

11,4 

488,6 

458,3 

558,0 

432,0 

2022-02-21 2* 

544,8 

528,1 3,4 

541,8 

509,4 

1348,7** 

516,4  

2022-02-23 3* 

543,8 

572,7 11,2 

634,4 

516,6 

649,5 

519,4 
*Results of these runs were calculated with the help of masked data in one replicate well of 

calibrator 3 and the positive control.  

** This result was deemed as some sort of technical error and is excluded from the final 

calculations.  

 

As seen in the figure below (Figure 4), the Bland-Altman analysis presented that 

the Tecan Freedom EVOlyzer returned, on average, a concentration that was 33% 

higher than that acquired by the Dynex DSX, meaning that the Tecan instrument 

had a positive bias of 33%. Furthermore, it shows that the typical range of 

agreement between the two instruments with a 95 % confidence interval falls 

between -21% and 87%. Due to the nature of the Bland-Altman analysis 2  major 

outliers from the norm can be observed with 1 of them falling outside of the 95% 

confidence range. The samples in question were sample R (105% difference 

between instruments), and sample H (0% difference between instruments).  
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Figure 4: Bland-Altman analysis showing percentual difference as a function of average 

concentration in IU/mL comparing the Anti-GAD ELISAs performed on Tecan Freedom 

EVOlyzer and Dynex DSX. 

DISCUSSION 
 

The results of the experiment did not fully live up to the original expectations 

mainly due to technical and systematic complications that were not solved due to 

time restraint. Below, compiled discussion for different aspects of the method 

transfer can be read.  

 

Sample selection discussion 
One aspect that was not considered when constructing the parameters for sample 

selection was that by having half of the samples be outside of the pre-set 

analytical ranges, the amount of comparable data was effectively cut in half. It 

might have been of value to skew the number of samples in each concentration 

category towards the low and medium concentration ranges thus allowing for a 

more robust set of datapoints. As with any statistical analysis, the more data 

available the higher the statistical (and in this case, scientific) relevance. 

 

Method and programming discussion 
The method itself was successful to a decently high degree, the “final” method 

ended up being very similar to what is currently used on the Dynex DSX model. 

This means that when the Tecan is eventually taken into use for Anti-GAD 

ELISA, the laboratory technicians should not have any major issues adapting to 

the new instrument. A prominent differencing factor between the two instruments 

is the use of single-use pipette tips in the Dynex DSX, and reusable in-instrument 

needles in the Tecan Freedom EVOlyzer, this major difference was the motivation 

behind the addition of several decontamination steps in 0.1M NaOH. Had the 

decontamination steps not been present in the assay programming, then carry-over 

between liquids could have posed a large problem [23].  

 

The main problems with the method transfer came in the forms of a high CV % 

between certain replicate wells (calibrator 3, positive control, and position 9 on 

the plate) and a bias higher than what was expected. Troubleshooting runs were 

performed where reagents were replaced in order to exclude kit/reagent issues. 

These runs were performed on both the Tecan Freedom EVOlyzer and the Dynex 

DSX, and since these problems were exclusive to the Tecan instrument, the 

conclusion was drawn that the issue was with the method and/or programming. 
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Unfortunately, this was unable to be fully resolved during my time at the hosting 

laboratory due to time restraints. It would have been highly interesting and 

fulfilling to return to the laboratory and continue with the troubleshooting until the 

assay was fully established.  

 

With the need for extensive troubleshooting, and testing being prominent, the 

question of how these analysis should be executed becomes more than a time 

concern. As with any largescale study, it is important to carefully examine the 

economics of the situation. Repeated troubleshooting and experiments could end 

up using large amounts of reagents and well strips (kits) which would be of 

significant cost to the laboratory. Therefore, it is important to consider more 

economically sound options. In the case of this method transfer it is assumed that 

the issue is a systematic instrument issue and not one of the ELISA method itself, 

nor related to the used ELISA kit. Due to the repeating and patterned nature of the 

high CV within replicate wells, suspicion of pipetting issues and problems with 

the needles themselves arose. To avoid a potentially unnecessary economic strain 

on the laboratory, it was suggested that less expensive reagents could be taken 

into use whilst these issues were sorted out and eliminated. A positive result with 

different reagents is however not a guarantee that the same procedure would work 

with the actual reagents, but it could be a relatively inexpensive way of going 

about assuring that the pipetting programme and needles were working as 

intended. A failure to demonstrate properly working pipetting could point to a 

critical hardware issue with the needles themselves. At that point in time, it would 

be recommended to identify which needle(s) are responsible for the pipetting in 

the affected wells and replace them with new needles.  

 

Under the tutelage of Tecan service technicians several changes were performed 

to end up with the “final” programming seen in appendix 1. One such change was 

the reduction of aspiration and dispensation velocity for the needles, this was done 

to counteract any possible splashing between wells, but no improvement was seen 

as a direct result of this change. Similarly, suspicions of too violent of a wash 

stage arose when the bubbles were observed in the wells. Wash stage parameters 

were also changed to be gentler but no difference in result was observed. 

Additionally, it was noted that a gentler wash did in fact not lead a removal nor 

even a reduction of the bubbles in the wells. The exact impact of said bubbles still 

remains unclear. The wash solution itself was replaced with a newer batch at a 

point during the experiments with no changes in results. However, the wells 

where the bubbles were present in did not correlate with the wells that exhibited 

the high intra-well difference and therefore it is unlikely that the bubbles were a 

contributing factor to this issue. The bubbles could however have played a role in 

the all-around higher results (+33%) being reported on the Tecan Freedom 

EVOlyzer compared to Dynex DSX. The argument here would be that the bubbles 

could be a sign of an inadequate wash which could lead to a higher concentration 

of reagents being left in the well or an even more prominent unspecific binding. A 

higher concentration of for example the biotin-labelled GAD could easily explain 

the higher final results as it would give rise to a false positive. Therefore, it is of 

paramount that the wash stage of the Anti-GAD ELISA on the Tecan Freedom 

EVOlyzer should be examined further, and the presence of bubbles should be 

entire resolved before the instrument is fully integrated into daily laboratory work.  

 

At a later date, suggestion of an even more careful liquid handling of the biotin 

labelled GAD came in from Tecan, but due to time constraints this was not yet 
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acted on. Though it would be the logical next step to try these changes and as 

such, it is recommended to follow up with Tecans suggestions and to keep a close 

working connection with them until the issues has been fully resolved and the 

instrument can be taken into use. 

 

A minor flaw that was found during the course of the study was that not all 

barcodes on vials were automatically scanned by the instrument. Due to the semi-

random nature of how the barcode labels were attached to the test vial, some of 

the labels were not at an adequate height to be scanned by the instrument and 

required a manual input of LID. This manual input was something that was hoped 

to be avoided with this new instrument. It is recommended to develop a 

standardized system when applying the labels to the vials. However, this is 

something that is currently being addressed amongst the lab technicians at the 

laboratory and should not pose a problem in the future.  

 

Acceptance criteria discussion 
Unfortunately, the results of the Anti-GAD ELISA left things to be desired, the 

average 33% bias fell outside of the accepted result difference range of <20%.  

 

The result for the precision study successfully met the acceptance criteria, both 

the repeatability and the intermediate precision were well within the <20% limit. 

These results must however be carefully considered as they are the accumulation 

of 14 determinations instead of the 15 that were the prerequisite for a method 

transfer. Since further testing is required of the result comparison between 

instruments, it could be wise to repeat the precision study for an even higher level 

of statistical and scientific significance.  

 

Acceptance criteria as a whole is a boolean notion, it is either accepted or it is not. 

Therefore, even though certain aspects of the acceptance criteria were met it was 

ultimately concluded that the result acquired for the Anti-GAD ELISA on the 

Tecan Freedom EVOlyzer were not within the preestablished parameters of the 

acceptance criteria.  

 

Largely due to the internal nature of acceptance criteria it has been extraordinarily 

difficult to come-across relevant research articles for comparison of the internal 

acceptance criteria, some are however emphasized in the section regarding 

“precision study discussion”. Method transfers and even accreditations are almost 

exclusively executed in-house and are very rarely publicized in this open of a 

manner. Even official documents akin to the Swedac guidelines are often very 

difficult to find. Additionally, the guidelines themselves don’t present concrete 

values and rules for the various acceptance criteria, instead opting for defining 

criteria and listing what ought to be included in methodology-based projects, this 

makes direct comparisons and discussion around criteria a complicated matter [5]. 

Furthermore, Swedac links to standards and regulations set by the International 

Organization for Standardization (ISO), and points to these as influential factors 

in Swedacs guidelines. However, to gain access to these regulations, one must pay 

a hefty sum of money [24]. All of this accumulates to the unfortunate fact that 

quality assurance projects, like this thesis, are plagued by a severe lack of easily 

accessible relevant information. In the foreseeable future this might lead to 

complications, as the rate of new technology increases, so will the frequency of 

method-transfers and similar projects. Without publications and readily available 

information regarding the subject, the quality of the aforementioned projects 
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might be compromised. In an ideal world, information regarding this type of 

projects would be easily accessible and thus facilitate a better working 

environment for the individuals undertaking such projects.  

 

Anti-GAD result discussion  
The result of the Anti-GAD ELISA was somewhat in line with expected results 

but did not live up to the results that were hoped for. The results were not similar 

enough to the results acquired on the Dynex DSX to accomplish the acceptance 

criteria for a successful method transfer. The average 33% difference that was 

derived from the Bland-Altman analysis is too large of a bias to reliably claim that 

the results acquired from the Tecan Freedom EVOlyzer are comparable to the 

ones acquired from Dynex DSX. In addition to this, since these results were 

obtained by masking certain wells data, there is an inherently lower level of 

scientific confidence and reliability to these results. This is something that 

absolutely should be looked into before fully transferring the Anti-GAD ELISA to 

the Tecan Freedom EVOlyzer.  

 

It is however reasonable to believe and conclude that the Tecan Freedom 

EVOlyzer could, without issue, be used for Anti-GAD ELISA. The reasoning 

behind this is that despite the shortcomings of this method transfer, all sample 

results fell within the same range of Anti-GAD concentration as previously 

analysed on the Dynex DSX. Samples that were originally negative did not return 

positive results and vice versa. Furthermore, samples also fell within the “same 

clinical range” as originally reported. If sample P (Table 1) is used as an example. 

To the physician, the clinical significance is equal regardless of which result 

would have been reported (58 IU/mL or 79 IU/mL) as they both show the patient 

being slightly positive for Anti-GAD antibodies. In the same way, sample M 

(Table 1) would be interpreted as clearly positive for Anti-GAD antibodies 

regardless of which of the 2 results was reported (1671 IU/mL or 1249 IU/mL). 

With that in mind it is fair to assume that the Tecan Freedom EVOlyzer may be 

used for Anti-GAD ELISA in the not-too-distant future. The possibility to 

perform the assay on the instrument is however entirely dependent on the caveat 

that all technical and systematic issues be fixed beforehand.   

 

Precision study discussion 
An inter-run variation of 11.4 % is a reasonable number and well within the pre-

established acceptance criteria. There has been similar ELISA based validation 

methods in which, much like this method transfer, an inter-assay variability (CV) 

below 20 % meets the acceptance criteria for validation [25].  

 

The highest intra-run variation registered at 11.2 % which is also well within the 

pre-established acceptance criteria. The upper limit of the intra-run variation for 

other similar ELISA validations was set to 20 % [24]. There are however other 

studies that boast an intra-run variation of below 10 % which is fairly close to the 

11.2 % obtained in this study [26].  

 

There is reason to believe that the precision of the instrument exceeds what has 

been reported in this study. As can be seen in table 2, the run which entirely 

excluded the sample found in the 9th position on the instrument (the 4th of the 5 

determinations) returned a significantly lower inter-run variation of 3.4 %. 

Furthermore, when examining the data of the other 2 runs closely (table 2), it can 

be concluded that the 4th sample (the sample found in the 9th position) is the 
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outlier in both cases. Meaning that in all 3 cases the 4th sample returned a 

concentration which was furthest from the rest of the samples and their combined 

average. If the 4th sample were to be fully masked as it was in the 2nd round of 

samples, the returned concentrations, and results (repeatability and intermediate 

precision) would be even more favourable than the ones reported in table 2. Under 

the assumption that the 4th replicate sample returned inaccurate results due to a 

systematic error, then it can be concluded that the Tecan Freedom EVOlyzer has a 

good precision and repeatability. Much like with the rest of the method transfer, 

the aspect of the 9th position sample being an extreme outlier must be handled and 

resolved before the Tecan Freedom EVOlyzer is fully taken into use.   

 

Conclusion  
Unfortunately, at the end of it all, it would be disingenuous to claim that this was 

a successful method transfer. That being said, the insight and experience 

personally gained was invaluable for future work within quality assurance, 

instrument troubleshooting and method optimization. The groundwork for a 

method transfer and integration of the Tecan Freedom EVOlyzer into daily 

laboratory work has been started and crucial challenges were identified for further 

investigation. Now it is up to the remaining individuals at the hosting laboratory 

to overcome and resolve the remaining systematic problems and complete the 

method transfer.  
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APPENDIX 1 
 

Complete programming assay of Anti-GAD ELISA on the Tecan Freedom 

EVOlyzer vertically in 2 columns. 

 

Process: GAD 

Version: 1.0 

Created: 10/6/2021 8:45:39 AM  

\Assays\GAD.xml 

Process properties 

Process name: 

GAD 

Version: 

1.0 

Reuse Plate: 

No 

Predilution: 

No 

Exclusive: 

Yes 

Dilution Factors: 

Parallel Reagent Pipetting: 

No 

Max. plates/gel cards: 

Timing Constraints 

Action 

Job Name 

GET FROM SHELF 

Get From Shelf 

PIPETTING 

Kalibrator 1 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

Yes 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

1 

Liquid: 

GAD Kal 1@@ 

Liquid Class: 

Serum with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

25 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

SA 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Intensive Wash Cleaner Short 

Job Duration: 

00:00:20 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

PIPETTING 

Kalibrator 2 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

Yes 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

1 

Liquid: 

GAD Kal 2@@ 

Liquid Class: 

Serum with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

25 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 
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SB 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Intensive Wash Cleaner Short 

Job Duration: 

00:00:20 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

PIPETTING 

Kalibrator 3 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

Yes 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

1 

Liquid: 

GAD Kal 3@@ 

Liquid Class: 

Serum with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

25 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

SC 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Intensive Wash Cleaner Short 

Job Duration: 

00:00:20 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

PIPETTING 

Kalibrator 4 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

Yes 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

1 

Liquid: 

GAD Kal 4@@ 

Liquid Class: 

Serum with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

25 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

SD 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Intensive Wash Cleaner Short 

Job Duration: 

00:00:20 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 
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Waste Target: 

Wash Mode: 

PIPETTING 

Kalibrator 5 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

Yes 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

1 

Liquid: 

GAD Kal 5@@ 

Liquid Class: 

Serum with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

25 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

SE 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Intensive Wash Cleaner Short 

Job Duration: 

00:00:20 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

PIPETTING 

Kalibrator 6 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

Yes 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

1 

Liquid: 

GAD Kal 6@@ 

Liquid Class: 

Serum with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

25 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

SF 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Intensive Wash Cleaner Short 

Job Duration: 

00:00:20 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

PIPETTING 

GAD PK 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

Yes 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

1 

Liquid: 

GAD PK@@ 

Liquid Class: 

Serum with less submerge 
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Liquid Role: 

DEFAULT_ROLE 

Volume: 

25 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

P 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Intensive Wash Cleaner Short 

Job Duration: 

00:00:20 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

PIPETTING 

GAD NK 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

Yes 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

1 

Liquid: 

GAD NK@@ 

Liquid Class: 

Serum with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

25 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

N 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Intensive Wash Cleaner Short 

Job Duration: 

00:00:20 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

DECONTAMINATION 

Decontamination 1 

Tip Type: 

Standard Tip 

Liquid: 

0.1 M NaOH@@ 

Liquid Class: 

Water trough with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

800 µl 

Merge Order: 

Soak Time: 

10 s 

Waste Target: 

Waste 

Wash Mode: 

Intensive Wash Cleaner Long 

PIPETTING 

Sample 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

Yes 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

1 

Liquid: 

Serum@@ 

Liquid Class: 
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Serum with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

25 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

XA;XB 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Intensive Wash Cleaner Short 

Job Duration: 

00:05:00 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

<= 00:05:00 

RT-INCUBATING 

Inkubering 1 

Max. temperature: 

25 °C 

Min. temperature: 

17 °C 

Duration: 

01:00:00 hh:mm:ss 

Neg. tolerance: 

00:02:00 hh:mm:ss 

Pos. tolerance: 

00:02:00 hh:mm:ss 

Shaking: 

Yes 

<= 00:05:00 

WASHING 

Tvätt 1 

Washer program: 

GAD 

Washer liquid: 

GAD Wash@@ 

Liquid Role: 

DEFAULT_ROLE 

Job duration: 

00:05:00 hh:mm:ss 

<= 00:05:00 

PIPETTING 

GAD Biotin 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

No 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

6 

Liquid: 

GAD Biotin@@ 

Liquid Class: 

Water trough with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

100 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

SA;SB;SC;SD;SE;SF;P;N;XA;XB 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Standard Wash Program using 

Cleaner 

Short 

Job Duration: 

00:02:00 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

DECONTAMINATION 

Decontamination 2 

Tip Type: 

Standard Tip 
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Liquid: 

0.1 M NaOH@@ 

Liquid Class: 

Water trough with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

800 µl 

Merge Order: 

Soak Time: 

10 s 

Waste Target: 

Waste 

Wash Mode: 

Intensive Wash Cleaner Long 

<= 00:05:00 

RT-INCUBATING 

Inkubering 2 

Max. temperature: 

25 °C 

Min. temperature: 

17 °C 

Duration: 

01:00:00 hh:mm:ss 

Neg. tolerance: 

00:02:00 hh:mm:ss 

Pos. tolerance: 

00:02:00 hh:mm:ss 

Shaking: 

Yes 

<= 00:05:00 

WASHING 

Tvätt 2 

Washer program: 

GAD 

Washer liquid: 

GAD Wash@@ 

Liquid Role: 

DEFAULT_ROLE 

Job duration: 

00:05:00 hh:mm:ss 

<= 00:05:00 

PIPETTING 

GAD Konjugat 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

No 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

6 

Liquid: 

GAD Konjugat@@ 

Liquid Class: 

Water trough with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

100 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

SA;SB;SC;SD;SE;SF;P;N;XA;XB 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Standard Wash Program using 

Cleaner 

Short 

Job Duration: 

00:02:00 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

DECONTAMINATION 

Decontamination 3 

Tip Type: 

Standard Tip 

Liquid: 

0.1 M NaOH@@ 

Liquid Class: 

Water trough with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

800 µl 

Merge Order: 

Soak Time: 

10 s 

Waste Target: 

Waste 
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Wash Mode: 

Intensive Wash Cleaner Long 

<= 00:05:00 

RT-INCUBATING 

Inkubering 3 

Max. temperature: 

25 °C 

Min. temperature: 

17 °C 

Duration: 

00:20:00 hh:mm:ss 

Neg. tolerance: 

00:02:00 hh:mm:ss 

Pos. tolerance: 

00:02:00 hh:mm:ss 

Shaking: 

Yes 

<= 00:05:00 

WASHING 

Tvätt 3 

Washer program: 

GAD 

Washer liquid: 

GAD Wash@@ 

Liquid Role: 

DEFAULT_ROLE 

Job duration: 

00:05:00 hh:mm:ss 

<= 00:05:00 

PIPETTING 

GAD Substrat 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

No 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

6 

Liquid: 

GAD Substrat@@ 

Liquid Class: 

Water trough with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

100 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

SA;SB;SC;SD;SE;SF;P;N;XA;XB 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Standard Wash Program using 

Cleaner 

Short 

Job Duration: 

00:02:00 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

<= 00:05:00 

RT-INCUBATING 

Inkubering 4 

Max. temperature: 

25 °C 

Min. temperature: 

17 °C 

Duration: 

00:20:00 hh:mm:ss 

Neg. tolerance: 

00:02:00 hh:mm:ss 

Pos. tolerance: 

00:02:00 hh:mm:ss 

Shaking: 

No 

<= 00:05:00 

PIPETTING 

GAD Stop 

Select mode: 

Normal 

Tip Type: 

Standard Tip 

Single Pipetting: 

No 

Max. Aspirate Cycles: 

1 

Max. Dispenses: 

6 

Liquid: 

GAD Stop@@ 
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Liquid Class: 

Water trough with less submerge 

Liquid Role: 

DEFAULT_ROLE 

Volume: 

100 µl 

Merge Order: 

Dilution Factors: 

Pipetting: 

SA;SB;SC;SD;SE;SF;P;N;XA;XB 

Strategy: 

Automatic (Use multiple tips) 

Wash Mode: 

Standard Wash Program using 

Cleaner 

Short 

Job Duration: 

00:02:00 hh:mm:ss 

Predilution 

New Liquid: 

New Liquid Role: 

Decontamination 

Liquid: 

Liquid Class: 

Liquid Role: 

Volume: 

µl 

Soak Time: 

s 

Waste Target: 

Wash Mode: 

<= 00:05:00 

READING 

Absorbance 

Reader method: 

GAD 

MOVE TO SHELF 

Move To Shelf 

Process: GAD 

 


