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B-348
A Novel Chemistry for Analyte Quantification by Immunoassay: A
Case Study Using Spatial Proximity Analyte Capture Luminescence
M. J. Cameron, K. C. Pauly, D. P. Astry, W. F. Xie. Beckman Coulter,
Southfield, MI
Background: SPARCL (Spatial Proximity Analyte Reagent Capture Luminescence)
is a chemistry that allows for the quantification of biomarkers from biological fluids
in a homogeneous immunoassay format. The core of the novel chemistry is the
interaction of horse radish peroxidase (HRP) with hydrogen peroxide and the release
of free radicals that breaks chemical bonds within an acridan molecule, emitting light.
The amount of light generated is proportional to the amount of analyte bound in a
specific immune complex. The chemistry is proximity based and an anti-oxidant is
used to control the distance of free radical travel, limiting background. The chemistry
is highly flexible and configurable noting that acridan and HRP must be in the assay
design, allowing for the possibility of multiple immunoassay formats. As proof of
concept, an immunoassay was developed and validated for human interleukin 8 (IL-8)
for use with human plasma samples.
Methods: Anti-human IL-8 antibodies were commercially sourced. Each antibody
candidate was labeled with acridan and HRP. All antibody pair candidates were
screened against recombinant human IL-8 for best pair determination. Assay
development included the determination of dynamic range, minimum required
dilution, duration of assay run time and optimization of key reagents (acridan
conjugated anti-human IL-8, HRP conjugated anti-human IL-8 and the anti-oxidant).
Individual lots of human plasma were screened for endogenous IL-8 levels. Plasma
lots with non-detectible levels of endogenous IL-8 were used to make quality control
samples (QC’s). Validation included the accuracy and precision runs with six QC
samples (200, 100, 50, 25, 12.5 and 6.25 pg/mL of recombinant IL-8 in human
plasma).
Results: The IL-8 SPARCL immunoassay had a dynamic range of 3.125 ‑ 4000 pg/
mL (3 logs) and required a single incubation step of 30 minutes. Individual points in
the standard curve, run in triplicate had CV’s ranging from 1.9 to 14.0 %. Quality
control samples were included and concentration values were interpolated off the
standard curve after a dilution of 1:10. Individual concentration values showed a
mean bias (accuracy) of 0.75, 3.5, 0.8, 3.6, 4.8 and 2.4% respectively for the six QC
samples. Precision of the six QC samples was 6.1, 3.4, 1.9, 11.1, 4.9 and 7.7 percent
respectively. The total error (mean bias plus percent CV) was 6.9, 6.9, 2.7, 14.7, 9.7
and 10.0 respectively. Conclusion: The novel chemistry is simple, allowing for rapid
development of a biomarker assay from human plasma. The proof of concept IL-8
assay is accurate and precise. As the signal generated is luminescent, no specialized
equipment is needed beyond a luminometer. The SPARCL chemistry may be applied
to a broad range of biomarkers and immunoassay types (pharmacokinetics, detection
of anti-biologic drug antibodies and therapeutic antibody development) with the
advantages of improved workflow, lower workload and quicker turnaround time. The
SPARCL chemistry may be amenable to point of care testing due to rapid test results,
small sample volume requirements and no washing format.

B-349
Development of a software (SGP) for validation/verification registry
and research management in a clinical laboratory
G. C. Lopes1, N. L. Dias2, E. Mateo2, J. G. Assumpção2. 1Hermes Pardini
Institute (Molecular Genetics Sector), Vespasiano, Brazil, 2Hermes Pardini
Institute (Research and Development Sector), Vespasiano, Brazil
Background: The development and/or implementation of a new test in a clinical
laboratory involves several steps such as literature review, reagents and equipment
acquisition, definition of suitable controls and sample size, performance measurements,
comparison of results with those obtained with other methods, etc. Every stage needs
to be carefully documented and assed at any time. Aims: The aim of this study was to
develop a software that allows documentation of validation and verification processes,
compilation of the results into a final report, and management of ongoing projects
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observing the requirements of regulatory agencies such as ANVISA (National Health
Surveillance Agency), PALC (Brazilian Society of Clinical Pathology and Laboratory
Medicine) and ISO (International Organization for Standardization). Methods: The
software was designed for Web access on the Microsoft ASP.NET platform using C #
programming language, and uses Microsoft SQL Server database 2012. All tools were
developed upon demand to meet the registration requirements considering the needs
of different productive areas of the laboratory; they were developed considering the
normative ISO 9001-2008, Control item documents 4.2.3. Results: The software SGP
(Sistema de Gestão de Projetos) allows project registration, including the features: 1)
Project status management; 2) Financial viability and commercial analysis; 3) Daily
registration of the test protocols; 4) Automatic assembly of partial and final report, 5)
Technical advice tool; 6) Process full traceability.The daily protocol registration tool
allows the user to edit text, including tables, graphs and images using editing tools
in HTML page. This documentation can be generating at PDF format. Final reports
generated in the validation process are automatically compiled in a default format,
where the user can choose the daily protocol to be included in the technical memorial.
Targeting information security, access to each project is only allowed to a projectdesignated manager, it has privileges to edit, finish and archive the data. All relevant
changes are recorded in an access log and printed documents are controlled to be
audited.The system allows the production of graphical reports that include productivity
data, non-compliance of deadlines, access and documents printedlogs, and project
status. This tool includes a feature that informs the manager all the relevant events in
each project using automatic e-mail. Conclusion: The SGP software was a low cost
solution when compared to commercial modular softwares available in the market.
Due to its customized development, it fits best the laboratory’s needs,improving our
capability of recording and analyzing scientific data. It also decreased time consumed
in elaboration of reports, created a follow-up tool for research management and
avoided paper-based records that are expensive, difficult to keep and access.

B-350
HaploCYP: a software for CYP2D6 genotyping and phenotyping
M. A. Pereira1, R. G. C. C. Cardenas2, E. Mateo1, A. C. S. Ferreira1, M. C.
M. Freire1. 1Hermes Pardini Institute (Research and Development Sector),
Vespasiano, Brazil, 2Torchmed ‑ Software Development, Belo HorizonteMG, Brazil
Background: The Cytochrome P450 2D6 (CYP2D6) gene (MIM #124030), located
on chromosome 22q13.1, is one of the most polymorphic pharmacogenes with
more than 109 allelic variants reported up to date by the Human Cytochrome P450
(CYP) Allele Nomenclature Database (http://www.cypalleles.ki.se/cyp2d6.htm).
The polymorphisms include single-nucleotide polymorphisms (SNPs), insertion/
deletions (indels), copy number variations (deletions, duplications or multiplications),
conversions and gene rearrangements. Due to this genetic polymorphism, CYP2D6
exhibit notable inter-individual variability in enzyme activity and individuals can
be divided into four phenotypic groups: poor (PM), intermediate (IM), extensive
(EM) and ultrarapid (UM) metabolizers. Objective: Since CYP2D6 genotype
assignment and phenotype prediction are complex and of utmost importance into
clinical practice, this work aimed to develop and validate a user-friendly software
for CYP2D6 genotyping and phenotyping using Sanger sequencing and copy number
variation (CVN) data. Methods: HaploCYP combines a set of python modules,
BLAST tooland a MySQL database system in a web interface running on an Apache
web server. The workflow consists of BLAST alignment, polymorphism detections,
genotype annotation and phenotype prediction. CNVinformation and fasta files from
Sanger sequencing of CYP2D6 gene are given as input.Variants are detected through
BLASTn alignment with theCYP2D6*1 reference sequence (Accession Number:
AY545216.1). Mutation nomenclature and haplotypes are defined according to The
Human Cytochrome P450 (CYP) Allele Nomenclature Committee, PharmGKB and
LOVD databases. The haplotypes that best represents the set of polymorphisms and
CNV information are defined and reported following the star-allele nomenclature
system.In some cases, more than two haplotypes can be reported. At this point, the
user needs to review the haplotypes proposed and choose the correct genotype. Then,
the phenotype is predicted as PM, IM, EM or UM, based on CYP2D6 diplotypes
and the activity score system recommended by the Clinical Pharmacogenetics
Implementation Consortium (CPIC) guidelines for codeine therapy. The software was
validated with sequences from NCBI and ten real data with known CYP2D6 genotypes.
Results: HaploCYP was able to genotype correctly all the simulation datasets and
nine real data. For one sample, the program was not capable to genotype,since two
genotypes were equally likely. However, the expertise of the user was enough to solve
this genotyping problem. A larger dataset will be used to test accuracy, specificity
and sensibility. Conclusions: HaploCYP simplify and facilitate the genotyping and
phenotyping process of CYP2D6 into clinical diagnosis, where speed and precision

CLINICAL CHEMISTRY, Vol. 62, No. 10, Supplement, 2016

Technology/Design Development

Wednesday, August 3, 9:30 am – 5:00 pm

is of high importance. In addition, HaploCYP can be used for others CYP locus and
any pharmacogenes that it is necessary to identify pharmacogenomics variants to
individualize drug prescription and analyze drug efficacy and safety.

of an SMC™ scanning reader which forms the basis of the Sgx Clarity™ System,
designed to be the most sensitive, fully-automated, next generation immunoassay
platform available.
Objectives: To demonstrate the equivalence, in terms of analytical performance,
between the Sgx Clarity System (in development) and the Erenna Immunoassay
system.

B-351
Human Factors Data and Methods for Designing Diagnostic Devices
I. J. Elson. Abbott Laboratories, Irving, TX
Background
Most new products start out as concepts and then prototypes that are revised several
times as they pass through stages of product development that is defined by the
manufacturer and regulatory agencies in healthcare. During this product development
program over 573 customers or potential customers from many countries around
the world accepted an opportunity to use, evaluate or discuss a concept or prototype
developed for our next generation diagnostic devices over a period of several years.
There were over 25 scientific studies or events organized to collect user input and over
12 formal reports written to manage or document the product design for the program
or for compliance with national or international healthcare governing bodies. Lastly,
many hardware and software developer questions were fielded along the way to shape
the prototypes to meet user capabilities, limitations and preferences. All of this work
was done by following a user-centered strategy by applying human factor methods
and knowledge about people. The objective of this poster presentation is to educate
manufacturers and users of these medical devices about the importance of human
sciences to achieve a more usable and safer product, globally.

Methods: Immunoassays for two different biomarkers, Interleukin-6 (IL-6) and
cardiac troponin I (cTnI), were developed and run on both systems. 150 samples
spanning the individual assay ranges were run over multiple days to assess the
correlation between the two systems. In a further sub-analysis of the same data, lowend precision was demonstrated and functional sensitivity calculated.
Results: Excellent correlation existed between the matched sample results from the
two systems. For IL-6, the Passing-Bablok regression slope was 0.99 and the Pearson
correlation coefficient, R, was 0.990. For cTnI, the regression slope was 1.08 and the
Pearson R was 0.998, thus demonstrating equivalent results between the two readers.
The precision on duplicate sample readings was very similar between the two reading
methods. Four replicates of each sample (two replicates from each system) were
plotted to create a precision profile versus cTnI concentration to determine the 20%
functional sensitivity, which was 0.16 pg/mL. This value compares very well with the
determination of 0.13 pg/mL we previously reported for the Sgx Clarity cTnI assay
(Shephard et al., 2015).
Conclusion: Immunoassays run on the new Sgx Clarity System have the same
sensitivity and precision as when run on the Erenna Immunoassay system.

Methods
Human interactions with in vitro diagnostic devices are designed and evaluated using
data from various knowledge domains such as anthropometry, biomechanics, visual
science and design, auditory science, cognitive and learning sciences, information
design and work physiology. The Human Factors methods used over several years
of development included: ethnography, experience mapping, conjoint analysis,
competitive benchmarking, heuristic and expert design evaluations, exploratory
iterative studies of concepts and prototypes, design comparison assessments, use error
failure mode and effects analyses (FMEA), formative usability assessments, cognitive
walk-throughs, task/workflow analysis, field studies and final design validation
assessments.
Results
Three designs are highlighted in this poster. (1) The field of anthropometry established
the human dimensions required to satisfy the 5th percentile Japanese female
measurement to the 95th percentile United States male measurement. This specification
was used to provide an adjustable display monitor hung on an articulating arm which
presented a comfortable viewing height for this broader range of users. This design
was validated using formative usability assessments with short and tall users. (2) The
field of biomechanics provided guidance for the sample and reagent tray design. The
user can pick up the tray using a safer grip that keeps the wrists in a neutral posture
to minimize cumulative trauma from repetitive motions. This design was validated
using expert design evaluations. (3) The field of visual science provided research data
that specified a comfortable blink rate for the LED indicator lights on the Reagent
and Sample Manager device platform to avoid presenting a hazard to sufferers of
photosensitive epilepsy by triggering a seizure. Blink rates were validated with the
intended users with iterative prototype testing.
Conclusions
User populations around the world require and expect greater consideration of human
factors/ergonomics in the design. This poster illustrates how human factors data was
obtained and validated during design and development to guide the next generation
of diagnostic equipment.

B-352
Next Generation Single Molecule Counting Scanning Reader in the
Sgx Clarity™ Instrument has Equivalent Sensitivity and Analytical
Performance to the Erenna™ System
J. Felberg, E. Kyger, L. Monsalve, R. Livingston, J. Todd, G. Baechler, J. J.
Bishop. Singulex, Inc., Alameda, CA
Background: Single Molecule Counting technology was introduced in 2007 with
the capillary flow-based Research Use Only (RUO) Erenna® Immunoassay system.
Since that introduction, immunoassays using the Erenna have allowed for the
detection of low abundance biomarkers at levels that were previously undetectable.
Several improvements on the usability of the Erenna have resulted in the development

B-353
Clinical Evaluation of HER2 Molecular Diagnostic Assay with
Internal Quality Controls in Breast Cancer
L. Hsu1, R. Yu2, W. Hsu1, Y. Lin1, Y. Liu3, K. Chiu2, Y. Yeh1. 1General
Biologicals Corporation, Hsinchu 30076, Taiwan, R.O.C., Taiwan,
2
Genetics Development Corporation, 21 N Skokie Hwy Ste 104 Lake
Bluff, Illinois 60044, IL, 3Curiemed Corporation, Hsinchu 30076, Taiwan,
R.O.C., Taiwan
Background: Determination of HER2 status before taking therapeutic regimens plays
an essential role in breast cancer. Immunohistochemistry (IHC) and fluorescence in
situ hybridization (FISH) are currently working assays for HER2 testing. With the
advantages of cost-effectiveness and high accuracy for IHC and FISH respectively,
these two assays have been recommended as the routinely-used diagnostic tool.
However, several studies have been reported that false signals and lab-to-lab variations
are major unsolved issues for HER2 testing. Moreover, both IHC and FISH assays do
not have the internal quality control mechanism, which might be the root-causes of
the issues that we’re facing.
Methods: Here, we developed and evaluated a novel HER2 testing assay with built-in
internal quality control mechanisms by the principle of multiplex real-time PCR. Fifty
FFPE samples were collected and analyzed for the evaluation.
Results: The result showed that the agreement between the developed assay and
FDA certified FISH assay is over 90%, suggesting the developed Real-Time PCR

CLINICAL CHEMISTRY, Vol. 62, No. 10, Supplement, 2016

S227

Technology/Design Development

Wednesday, August 3, 9:30 am – 5:00 pm
is accurate and reliable for HER2 testing. Furthermore, the quality of FFPE samples
can be distinguished simultaneously, which can prevent false signals or lab-to-lab
variations that resulted from poor qualified samples.
Conclusion: To sum up, the clinical efficacy of the developed HER2 molecular
diagnostic assay shows great quality control ability and high analytical consistency
with current assays for HER2 testing.

B-354
PMA-based High Resolution Melting to Rapidly Differentiate
between Live and Dead Bacteria
L. Chou, L. Lee. National Chiayi University, Chiayi, Taiwan
Background: Due to the increase in foodborne outbreaks, foodborne pathogenic
bacteria have emerged as a major public health problem and it highlights the need
for a rapid and reliable methods for monitoring pathogenic bacteria. To detect and
identify these bacteria, in addition to traditional cultural methods and sequencing
(the gold standard), another alternative is the 16s based quantitative PCR (qPCR).
Although 16s qPCR is rapid, accurate with high sensitivity, however, a practical issue
often been questioned for qPCR is the positive results (signals) are from targeted live
bacteria or from potentially existed background DNA. To eliminate potential falsepositive results, recently developed viability PCR (v-PCR) that uses DNA-binding
dyes such as propidium monoazide (PMA) to treat samples or PCR master mix,
makes differentiation between live and dead bacteria cells possible. However, to our
knowledge, the amount of dye used and assay detection dynamic range have not been
thoroughly studied for the v-PCR. Therefore, to improve v-PCR, in this study we have
designed an unique PMA based broad-range HRM assay, evaluated the amount of
dye used, and investigated the detection dynamic range, to reliably differentiate PCR
signals between live and dead bacteria (background DNA).
Methods: Escherichia coli (E. coli) K12 MG1655 was purchased from Bioresource
Collection and Research Center (BCRC), Taiwan. For the live bacteria group,
culture was grown under its respective growth conditions; for the dead (background)
group, culture was lysed at 95°C for 5 min and checked by plate counting. All DNA
extractions were done using QIAamp DNA mini kit. NanoDrop 2000 was used to
check quality and quantity of isolated DNA. Broad-range HRM primers were design
based on the variable region 6 (V6) of the 16s rDNA sequences and acquired from
Integrated DNA Technologies. PMA concentration was evaluated at levels between
0.5 to 25 uM. All PCR reactions were carried out in LS32 high resolution melting
instrument using FailSafe PCR master mix. PCR cycles were tested at 45, 55, 60, and
70 for determination of the lowest detection range. HRM analysis was performed at
the temperature range between 65°C to 95°C with a 0.1°C/s ramp rate. All experiments
were done in duplicate for three times.
Results: To PCR master mix, we demonstrated here that the maximum PMA
concentration in a PCR reactions was 2 uM, without interfering the polymerase activity.
Amplification from no template control was observed when PMA concentration was
at 1.5 uM. For sample treatment, our data demonstrated PMA concentration of 50
uM was sufficient to remove more than 99.9998% background DNA. After sample
treatment and DNA extraction, we verified the final PMA concentration in a PCR
reaction was less than 2 uM, by comparing delta ct values. According to serial
dilutions, the lowest detection limit for live bacteria of our PMA-HRM assay was 1
pg (200 genome copies).
Conclusion: To summarize, we presented a rapid differentiation of PCR signals
between targeted live bacteria cells and background DNA (dead cells), with an unique
combination of DNA-binding molecule, 16s broad-range primers, and DNA high
resolution melting analysis.

B-355
Automated Integrated NGS and qPCR Workflow for In Vitro
Diagnostics
E. Rakhmanaliev, T. Ivanova, A. Saha, Y. Ng, A. Yeo, G. Michel. Vela
Diagnostics, Singapore, Singapore
Background: Traditional dideoxynucleoside chain termination (Sanger sequencing)
and PCR methods have been the standard molecular methods in clinical diagnostics
for decades. Next Generation Sequencing (NGS) technology revolutionized the field
of genomics, transcriptomics and metagenomics and is now swiftly becoming a
routine method in different areas of clinical diagnostics such virology, oncology, noninvasive prenatal tests (NIPT), microbiology, precision medicine, etc.
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Results: Vela Diagnostics developed an integrated automated multi-purpose
Sentosa workflow, which consists of: 1) a robotic liquid handling system for nucleic
acid extraction, PCR set-up and/or NGS library preparation (Sentosa SX101); 2)
instruments for real-time PCR or template preparation and deep sequencing; 3) kits
for nucleic acid extraction, target specific real-time PCR-based tests, NGS library
preparation assays and reagents for deep sequencing; 4) assay specific applications,
and 5) data analysis and reporting software. Different diagnostic applications employ
the same robotic platform for qPCR set-up and preparation of NGS libraries. In less
than 5 years Vela Diagnostics developed 7 NGS-based viral and oncology assays and
more than 20 qPCR-based viral, microbial and oncology CE-IVD tests, which can be
run on the same system. In addition, several extraction kits were developed to isolate
nucleic acids from various types of clinical samples, including FFPE, whole blood,
plasma/serum, swabs, sputum, stool and urine.
Conclusion: Combined automated qPCR and NGS Sentosa workflow appears
as a reliable and efficient in vitro diagnostics (IVD) tool for the detection and/
or quantitation of a wide range of bacterial and viral pathogens as well as gene
mutations. These unique abilities of the Sentosa workflow provide complete and
relevant information to aid clinical decision-making and patient management.

B-356
An Evaluation of the Analytical Performance of the New Beckman
Coulter DxC 700 AU Clinical Chemistry System
B. Godber, K. L. Breasley, S. O’Mahony, D. FitzGerald. Beckman Coulter,
Co. Clare, Ireland
Background: The Beckman Coulter DxC 700 AU clinical chemistry analyzer* is the
latest system from Beckman Coulter. It is a fully automated, random access analyzer,
designed for medium to high throughput laboratories, with a throughput of 1200 tests/
hour including ion selective electrodes. The purpose of this study was to evaluate
the analytical performance of the new DxC 700 AU and to compare the performance
against the current AU680 and AU5800 analyzers.
Methods: To assess the performance of the DxC 700 AU, Beckman Coulter
assays were selected for evaluation that covered a range of sample types and assay
methodologies. Precision was assessed using pooled human samples over 20 days
following CLSI guideline EP05-A3. The linear range was assessed following CLSI
EP06-A. The DxC 700 AU was compared to the AU680 and AU5800 analyzers
using a minimum of 100 serum samples spanning the dynamic range based on CLSI
guideline
EP09-A3.
Results: Estimates of repeatability and within laboratory precision were assessed
at multiple critical analyte concentrations. Data from a selection of assays are
summarized in the table below. All assays were shown to be linear over the respective
assay’s analytical range. All DxC 700 AU assays showed excellent correlation with
the current AU680 and AU5800 analyzers with all slopes between 0.95 to 1.05.
Conclusion: The results of the study demonstrated excellent analytical performance
of the new Beckman Coulter DxC 700 AU analyzer and confirms comparable
performance to the AU680 and AU5800 analyzers.
Application

Mean

Within
Laboratory %CV

Mean

Repeatability %CV

Within
Laboratory %CV

Within
Laboratory %CV

Glucose
Serum

25.9 mg/
dL

2.4

280.6 mg/
dL

0.9

0.9

0.9

IgG
Serum

486 mg/
dL

1.4

1831 mg/dL 1.5

1.6

1.6

CRP
Serum

0.49
mg/L

3.5

50.1 mg/L

0.6

0.8

0.8

Amylase
Urine

42.2 U/L

1.8

1315.2 U/L

0.8

1.0

1.0

IgG CSF

4.4 mg/
dL

4.2

34.8 mg/dL

0.9

1.8

1.8

*Product In development. Pending clearance by the United States Food and Drug
Administration and achievement of CE compliance. Not currently available for in
vitro diagnostic use.
Beckman Coulter, the stylized logo and the Beckman Coulter product and service
names mentioned herein are trademarks or registered trademarks of Beckman Coulter,
Inc. in the United States and other countries.
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Methods: Key performance testing including precision, linearity, limit of quantitation
(LoQ), and method comparison were assessed per CLSI protocols. An assay’s
measuring interval was defined by the range across which acceptable performance for
bias, imprecision and linearity was met.

B-357
HLA Genotyping and Pharmacogenomics with Whole Exome
Sequencing
J. Skierka1, L. Train1, R. Avula1, K. Kotzer1, M. kluge1, S. Lagerstedt1,
M. Karow1, K. Harris1, A. Barthel1, C. Kremer1, B. Moore1, S. Peterson1,
I. Searcy2, H. Wadell2, T. Koganti1, X. Wang1, S. Hart1, M. Ferber1, L.
Baudhuin1, M. Gandhi1, J. L. Black1. 1Mayo Clinic, Rochester, MN,
2
OneOme, Minneapolis, MN
Background: Pharmacogenomics (PGx), the study of genetic variation in drug
response phenotypes; and whole exome sequencing, evaluation of the coding regions
for germline variants associated with a genetic disorder, are the perfect pairing.
For diagnostic odyssey, standard WES has a 20-45% detection rate for variants
responsible for the underlying disorder. With nearly all individuals having a variant
in a pharmacogene which may impact their care, PGx may be able to help with a
patient’s treatment, even if WES is unable to identify the genetic cause of the patient’s
phenotypic presentation.
Methods: Whole exome sequencing is performed on genomic DNA. The exome
is captured utilizing a custom reagent developed by the Mayo Clinic and Agilent
Technologies. Sequencing was performed on an Illumina HiSeq 2500 Next Generation
sequencing instrument. Paired-end 101 base-pair reads were aligned to GRCh37/hg19
reference assembly from 1000 Genomes, using Novoalign. All germline variants
were jointly called through GATK Haplotype Caller and Genotype GVCF, with each
variant annotated using the BioR Toolkit and HLA analysis using manual review
and Omixon HLA Target. Although a trio is required for the testing process, only
the proband is evaluated for pharmacogenomic interpretation. The pharmacogenomic
testing determines the presence or absence of a select list of variants/alleles in
CYP1A2, CYP2C9, CYP2C19, CYP3A4, CYP3A5, HLA-A, HLA-B, SLCO1B1,
UGT1A1, and VKORC1. Additionally, due to limitations of the current whole exome
capture reagent, ancillary testing is performed to analyze CYP2D6. CYP2D6-specific
genotyping is performed by Luminex-based allele-specific primer extension/bead
hybridization with fluorescence detection. In approximately 3-5% of cases, the sample
is reflexed through Mayo’s CYP2D6 cascade process (copy number variant analysis,
and targeted sequencing of specific alleles/hybrids) to determine accurate genotype
and phenotype. A pharmacogenomic report is resulted out, and additional educational
material is provided. The education report utilizes OneOme’s proprietary algorithm,
which provides the physician with information relevant to the PGx phenotype of the
patient.
Results: Five trios were assessed using the methodology described above. All results
obtained from WES data were confirmed using alternative methods available in the
clinical laboratory. HLA validation underwent a phased review for the NGS data; first
exploring validity of targeting specific tagging variants for HLA-A *31:01, HLA-B
*15:02, *57:01, and *58:01. Second, a manual review of regions for each of the
given alleles. Lastly, validation using Omixon software to rule out the presence or
absence of the specific HLA allele; HLA-A and B calls from Omixon were compared
the results obtained from Mayo’s High Resolution Class I Phenotyping assay. All
genotype results were concordant between the methods and concordant across all
replicates and runs of the assay.
Conclusion: We have clinically validated a subset of PGx variants across 11 genes for
use with whole exome sequencing at Mayo Clinic. By providing pharmacogenomics
results from whole exome sequencing, we hope to assist care providers with current
and potentially prospective treatment optimization for the patient.

Results: Total imprecision, LoQ, and linearity results along with the defined
measuring interval are shown for representative assays in the table below. Results
versus the on-market comparator assay demonstrated a slope 0.99 ‑ 1.01 and r = 1.00.
Assay

Total
%CV

LoQ

Linearity

Measuring Interval

Magnesium Serum

≤ 2.1

0.17 mg/dL

0.51 -11.44 mg/dL

0.60 – 9.50 mg/dL

Magnesium Urine

≤ 5.5

1.68 mg/dL

1.62 – 28.67 mg/dL

1.8 – 26.4 mg/dL

Albumin BCG

≤ 0.9

0.3 g/dL

0.0 – 11.3 g/dL

0.4 – 10.5 g/dL

Urine CSF/Protein

≤ 4.3

6.1 mg/dL

6.8 – 190.1 mg/dL

6.8 – 200.0 mg/dL

Conclusion: Representative clinical chemistry assays utilizing photometric
technologies tested on Abbott’s next-generation immunochemistry analyzer
demonstrated acceptable precision, sensitivity, and linearity. Method comparison data
showed excellent agreement with on-market comparator analyzer.

B-359
Evaluating Improvements in Predictive Instrument Monitoring
and High Throughput Testing in an Integrated Immunochemistry
Platform
C. Bergerson. Abbott Laboratories, Irving, TX
Background: Integrated analyzer technology has progressed to a point where accurate
interpretation of samples is expected, and focus is turning to early detection and
prevention of what will be errant results caused by instrument malfunction along with
automation of systems by minimizing productivity lost to routine tasks. A number of
technological advances in these areas have culminated in Abbott’s next-generation
integrated immunochemistry platform. These key technological advancements aim to
provide clinicians with faster and more reliable laboratory results for rapid diagnosis
and treatment for the patient.
Methods: Technological development focused on two critical areas: errant results
prevention via enhanced microparticle wash monitoring methods and increasing
throughput by maximizing the amount of time systems can operate autonomously.
Results: Errant Results Prevention: The washzone monitoring system shows
repeatable detection of liquid presence in reaction vessels from 400uL to 1000uL
in 50uL increments. This type of monitoring alerts the user to incorrect dispense/
aspiration volumes and helps determine root causes including loss of vacuum, clogged
aspirate probes, flooded wash areas or even restricted nozzles that mobilize the correct
volume but at the incorrect velocity.
Increased Throughput Area Of
Improvement

Previous
Generation
Systems

Next Generation
Immunochemistry System Design
Goals

Pretreatment Assays Per Hour

100

200

Reagent Inventory

65 CC, 25 IA

70 CC, 47 IA

Downtime spent replenishing
supplies

Up to 57 minutes

None, can resupply while processing

Reduction of Footprint (tests per
hour per square meter)

54

165

Conclusions: Performance evaluation of the technological developments has been
ongoing in concert with verification of assay accuracy to ensure that creating a
predictive system capable of continuous use has not hampered the core functionality
of biomarker and disease detection. Accurate results combined with the numerous
technological developments present in the next-generation system make this platform
a competitive alternative to traditional integrated immunoassay and clinical chemistry
platforms.

B-358
Performance of Magnesium, Albumin BCG and Urine/CSF Protein
assays on Abbott’s next-generation immunochemistry analyzer
A. Gruszynski, A. Reeves, L. Templin. Abbott Labs, Abbott Park, IL
Objective/Background: To evaluate analytical performance utilizing photometric
technologies for detection of analytes in human plasma/serum, urine and cerebral
spinal fluid on the next-generation immunochemistry analyzer. The sample is
dispensed into a cuvette followed by reagents. The contents are mixed and incubated
allowing for the reaction to occur. If a second reagent is required, the second reagent is
added to the cuvette; the contents are mixed again and incubated. Absorbance readings
of the sample are taken at regular intervals throughout the process at a primary and if
applicable, a secondary wavelength. Data reduction generates a calculated absorbance
based on the reaction mode of the assay (rate or end point) and measures the calculated
absorbance using a calibration curve to generate a result.

B-360
ICT (Integrated Chip Technology) Assay Performance on Abbott’s
next-generation immunochemistry analyzer
M. Berman, C. Rudolph, S. Syed. Abbott Diagnostics Division, Abbott
Park, IL
Objective/Background: To evaluate the analytical performance of the ICT (Na,
K, Cl) assays for measurement in human serum/plasma and urine. Abbott’s nextgeneration immunochemistry analyzer uses Integrated Chip Technology (ICT), a
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solid-state flow through Ion Selective Electrode (ISE) module containing Sodium,
Potassium and Chloride electrodes integrated with a silver/silver chloride reference
electrode and a potassium chloride liquid junction. A diluted sample is aspirated
into the module and held while the potentiometric differences of Sodium, Potassium
and Chloride electrodes and the Reference Electrode are measured. The results are
available within 3 minutes after aspirating the sample.

of congress. However, this VirtuaLAB was a proof-of-concept that a virtual congress
is reliable and cost-effective for knowledge distribution especially for people who
cannot attend on site congresses.

Methods: Key performance testing including precision, linearity, and method
comparison were assessed per CLSI protocols. An assay’s measuring interval was
defined by the range which acceptable performance for bias, imprecision and linearity
was met. Impact of common interferences was assessed at low and high analyte
concentrations. Reference interval verification was performed using healthy subjects.

Rapid Immunoassay Development, Employing Biolayer
Interferometry

Results: Total imprecision, linearity, and defined measuring intervals are shown
for ICT assays in the table below. Results versus an on-market comparator assay
demonstrated a slope 0.99 – 1.05 and r = 1.00. The assays were not affected by
endogenous or exogenous interferences.
Assay

Total %CV

Linearity

Measuring Interval

Sodium Serum

≤ 1.5

27 – 259 mmol/L

100 – 200 mmol/L

Potassium Serum

≤ 2.7

0.5 – 14.3 mmol/L

1.0 – 10.0 mmol/L

Chloride Serum

≤ 2.0

22 – 172 mmol/L

50 – 150 mmol/L

Sodium Urine

≤ 3.0

1 – 474 mmol/L

20 – 400 mmol/L

Potassium Urine

≤ 3.0

0.1 – 366.0 mmol/L

1.0 – 300.0 mmol/L

Chloride Urine

≤ 1.8

5 – 346 mmol/L

20 – 300 mmol/L

Conclusion: The ICT assays tested on Abbott’s next-generation immunochemistry
analyzer demonstrated excellent precision, linearity, and correlation with an onmarket comparator assay. The ICT assays also showed minimal interference from
hemolysis, lipemia, bilirubin and urine interferences.

B-361
First Virtual Congress on Laboratory Medicine: Opportunities,
Achievements and Difficulties
E. L. Freggiaro, G. Negri, R. R. García. Fundación Bioquímica Argentina,
Buenos Aires, Argentina
Background: The aim of this poster is to demonstrate that new technologies offer a
novel site to held congresses and a unique opportunity to reach more professionals in
an effective and easy way. Argentina Biochemistry Foundation (FBA) is a non-profit
organization committed to spread laboratory medicine knowledge in the scientific
community to favor public health outcomes. Since 2004, FBA is working in the field
of new technologies and education.
Methods: A group of subject matter experts was called by the scientific committee as
spkeakers to produce 24 conferences that covered many topics of laboratory medicine.
Conferences were recorded using an interactive video presentation format (video and
slides) powered by Present.meTM. Each conference was uploaded to the congress
website in combination with an individual discussion forum, a self-assessment quiz
and a compilation of additional materials to go deep in the topic. A virtual poster
session was established. Posters were presented in PDF format and explained to
visitors through a video presentation on YouTubeTM. The industry sector was also
present in the event in an special session called VirtualExpo. They offered information
about products in digital formats and were in touch with visitors over Internet. A
survey was conducted to evaluate the congress satisfaction among the attendants. A
digital certificate of participation with a validation code was issued in a digital format.
The first virtual congress was fully held on Internet from November 16th to December
2nd, 2015 http://www.virtualab.org.ar/
Results: 689 professionals attended the congress (90% from Argentina and 10% from
others countries, especially from LA). Each one of the 24 conferences was available by
pairs every 48 hours. During this period the discussion forum of each conference was
active. Speakers moderated the conversations and replied questions and comments
submitted by attendants. In addition, a Twitter account and a Facebook page were
setup to encourage communication over social networks between attendants and
general population. 14 posters were submitted and one of them was awarded. The
satisfaction survey was submitted by 203 attendants and the results were extremely
positive. All the responders said that they will participate in the next virtual event. 192
digital certificates of participation were issued among the attendants.
Conclusion: A virtual congress fully conducted on Internet is a cost-effective
approach to spread new knowledge over laboratory medicine community. The tools
used are very affordable and do not require special knowledge or infrastructure. New
technologies offer an excellent opportunity for professionals associations to create
innovative ways of scientific communication. One of the mayor challenges was to
convince speakers, professionals and expositors about the benefits of this novel model
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B-362

M. Dougherty, H. Morgan, J. Curry, C. Hogg, P. Lowry, R. McConnell, S.
FitzGerald. Randox Laboratories Ltd, Crumlin, United Kingdom
Background: Well characterised antibodies are a prerequisite for the development
of accurate diagnostic immunoassays and biotherapeutics. To facilitate rapid
immunoassay development, surface-based analytical techniques, such as surface
plasmon resonance and biolayer interferometry, have been applied to the rapid
characterisation of large numbers of antibodies and the identification of optimal
candidates. Biolayer interferometry generates similar data to surface plasmon
resonance, however it is less susceptible to complex matrices (serum or blood) and
considerable bulk refractive index changes. The binding interaction is continuously
monitored by measuring changes in depth of the protein layer on a replaceable, optical
biosensor.
The aim of this study was to develop a rapid, cost-effective biolayer interferometrybased technique for the selection of high affinity sheep monoclonal antibody (mAb)
pairs, employing protein G biosensors. Protein G biosensors provide an ideal platform
for assay development, as they permit rapid and stable immobilisation of antibodies.
Furthermore, they can be easily regenerated, which keeps consumable costs low. This
is a new application of this technology, which is relevant for the rapid characterisation
and selection of antibodies for use in development of immunoassays for clinical
applications.
Methods: Purified sheep mAbs were captured on a protein G biosensor surface
employing the Octet RED96 instrument (ForteBio, USA) and ranked (off-rate
ranking) based on the percentage of complex remaining after dissociation in assay
buffer. The clones that exhibited the slowest off-rates were again captured on the
protein G biosensor surface and employed to identify competing antibodies (epitope
binning). Matched antibody pairs were subsequently evaluated using sandwich
Enzyme-Linked Immunosorbent Assays (ELISAs).
Results: Forty-five anti-prolactin mAbs were off-rate ranked, using five commercial
antigen (recombinant and native) sources. The top eighteen mAbs, exhibiting the
slowest off-rates and highest binding response levels, were used in a series of epitope
binning experiments, resulting in the screening of 324 possible antibody pairs and
identification of three unique epitope bins. Using a sandwich ELISA format, several
of the matched antibody pairs were used to successfully generate calibration curves,
with one pair obtaining a sensitivity value of 0.06 ng/mL. The complete screening
procedure was completed in 72 hours.
Conclusion: The results of this study demonstrate that biolayer interferometry can be
employed to rapidly rank antibodies with low off-rates and to identify suitable antibody
pairs for immunoassay development, through the application of epitope binning
techniques. The method described can also be used to screen hybridoma supernatants
and is compatible with higher throughput systems, which would facilitate the analysis
of large numbers of antibodies on a daily basis. Thus, this new application of the
biolayer interferometry technique results in more rapid identification of antibody pairs
and a more rapid immunoassay development system.

B-363
Method comparison with Delfia Xpress immunoanalyzer and Cobas
8000 analyzer for free BHCG and PAPP-A parameters.
C. García Rabaneda, J. L. Cabrera Alarcón, L. Papay Ramírez, M. L.
Bellido Díaz, J. M. Villa Suárez, J. L. García de Veas Silva, T. de Haro
Muñoz. Complejo Hospitalario de Granada, Granada, Spain
Background: Screening for the major fetal chromosomal anomalies is becoming
increasingly widespread globally. Routine first-trimester screening is very useful
due the superior detection rates and safer and less traumatic termination procedures
available, if required. The aim of the study is to compare the results in Delfia Xpress
Perkin Elmer® and Cobas 8000 Roche Elecsys® for pregnancy-associated plasma
protein A (PAPP-A) and free beta human choriogonadotropin (free βhCG) parameters
to determine the concordance of these results in both methods.Methods: The
measurements were performed with 34 routine serum samples from pregnant at 11 to
13 weeks of gestation, which were processed in the Delfia Xpress and Cobas 8000.
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The samples were processed in both methods in the same day. In all of them free
βhCG and PAPP-A were determined. For the statistical analysis we used R statistic.
We analyzed the concordance between the results in both methods, calculating the
correlation by the Pearson´s coefficient and the concordance by Passing-Bablok
regression and Bland-Altman plots. Results: We found strong to nearly perfect
agreement in PAPP-A and free βhCG between both methods, r= 0.976 and r=0.999
respectively, using Pearson´s analysis. A mean bias of -0.98 was observed for PAPP-A
and a mean bias of 7.41 was observed for free βhCG based on Bland-Altman plots.
The Roche assay showed acceptable agreement with Perkin assay based on PassinBablok analysis for PAPP-A (intercept: -0.7 U/L, 95% CI: -0.51 to 0.11; slope:
1.33, 95% CI= 1.25 to 1.49) and for free βhCG (intercept -0.94, 95% CI: -1.77 to
0.17; slope: 0.87, 95% CI: 0.84 to 0.90). Conclusion: Both methods demonstrated
acceptable performance, but the Roche Cobas assay demonstrated better performance
than Delfia Xpress in the studied samples for PAPP-A and free βhCG.

spiking experiment with an oligonucleotide and its n-1 variant. The sensitivity was
between ≤0.6-5% compared to the target load, depending on the oligonucleotide
concentration. Repeatability and inter-assay precision, with respect to purity and area,
were excellent for all oligonucleotides tested (CV ≤3%). The demonstrated linear
range for oligonucleotides was 0.9-225 pmol, and the range for dNTPs was 1.4 ‑ 225
nmol (sensitivity=0.6%).
Conclusion: We have developed and validated two sensitive and selective RP-HPLC
methods that can resolve all critical components in the DDB and PM reagents. When
used together, these methods can provide the quantitative data necessary to ensure a
highly reproducible assay formulation and supplement functional testing for release
of reagents required for genotyping analysis by PCR-based HRM.

B-365
Analytical Validation of a Clinical-grade Next-Generation Sequencing
Assay for Assessing Allograft Injury in Solid Organ Transplant
Recipients
C. Christopherson, P. Sankey, C. Chan, L. Eubank, D. Hiller, C. Marchis,
M. Song, J. Elechko, K. Thompson, R. Woodward, M. Grskovic, D. Lew,
D. Ross, S. Wang, M. Machrus, J. Sninsky, M. Nelles, J. Wilber, S. Scott.
CareDx, Brisbane, CA
Background: Circulating cell-free DNA (cfDNA) is widely accepted as a biomarker
in prenatal testing and is coming into clinical use within oncology. A by-product of
cell apoptosis and necrosis, cfDNA can also be used to assess allograft injury, such as
rejection, in solid organ transplants, where donor-derived cell-free DNA (dd-cfDNA)
is measured against the background of recipient cfDNA. We developed a targeted
next-generation sequencing (NGS) assay employing 266 SNPs to quantify dd-cfDNA
in solid organ transplant recipients. A unique and practical aspect of the test is that
prior knowledge of donor and recipient genotypes are not required to measure the
proportion of cfDNA in the recipient’s plasma that is released from the donated organ.
Objectives: Characterize and validate the analytical performance of a novel cfDNAbased NGS test for evaluating allograft health in solid organ transplant recipients and
to validate the laboratory workflow from sample accessioning to result reporting.

B-364
Development and Validation of RP-HPLC Methods to Characterize
Complex Reagent Mixtures used in Genotyping Analysis
L. Chambers, J. Moll. Canon U.S. Life Sciences, Inc., Rockville, MD
Background: Canon U.S. Life Sciences is developing genotyping assays that utilize
PCR amplification of a target genomic sequence followed by high-resolution melting
(HRM) analysis to distinguish clinically relevant mutations from wild-type sequences.
Each of the assays requires both a reagent used for all assays and an individual, assayspecific reagent. The DNA dilution buffer (DDB), the common reagent, contains
DNA polymerase, a fluorescent dye for HRM, and bovine serum albumin (BSA)
in a buffered solution. Each primer mix (PM), the assay-specific reagent, contains
dNTPs and oligonucleotide PCR primers as well as unlabeled oligonucleotide probes
for some assays. Most previously reported quality control methods for PCR-based
reagents are functional PCR assays; however, reversed-phase high-performance liquid
chromatography (RP-HPLC) analytical methods provide quantitative information on
the purity and identity of individual components that can supplement or even replace
current quality control methods.
Methods: The analytical RP-HPLC methods for the DDB and PMs were developed
using an Agilent 1260 Infinity Bio-Inert quaternary system with diode-array
spectrophotometric detector. DDB testing utilizes a Phenomenex Aeris Widepore XBC8 column (250 x 2.10 mm, 3.6 μm) and a 0.1% TFA/acetonitrile gradient to resolve
the three critical components (DNA polymerase, fluorescent dye, and BSA). The dye
absorbance is detected at 450 nm and the protein absorbance is detected at 280 nm.
PM testing utilizes an Agilent PLRP-S column (2.1 x 50 mm, 3.6 μm) and a 0.1 M
triethylammonium acetate/acetonitrile gradient to resolve up to four oligonucleotides
and a dNTP mixture.
Validation Results: Linearity, range, accuracy, and limit of quantitation were
evaluated for each method. The DDB method had linear ranges of 0.45-150 µg for
BSA, 0.6-60 pmol for polymerase, and 0.9-300 pmol for dye with sensitivities of
≤0.6%, 2%, and ≤0.6%, respectively, of the recommended load. Repeatability and
inter-assay precision with respect to area was ≤1% CV for BSA and dye and ≤5%
for polymerase. The PM method had excellent selectivity, resolving oligonucleotides
with the same number of base pairs, and demonstrated 98.8% area recovery in a

Methods: Assay performance was characterized using both external reference
materials and cfDNA extracted from plasma. Reference materials consisted of cell
line genomic DNA fragmented by sonication to the approximate size of cfDNA.
Three separate panels were created by mixing one “donor” cell line into a genetically
different “recipient” cell line in proportions that mimic cfDNA present in the blood
of organ recipients. Blood from healthy volunteers (HV) and transplant recipients
was collected in Streck Cell-Free DNA BCT® blood collection tubes. Reference
materials were used to determine the Linearity, Lower Limit of Detection (LLOD),
and the Lower Limit of Quantification (LLOQ). Reproducibility was assessed within
and across runs at 3 input amounts (3ng, 8ng, 60ng). Limit of Blank (LOB) was
determined using the reference materials and cfDNA from HV. Mock transplant
patient samples (constructed using HV samples by mixing either plasmas or cfDNAs
from two individuals) were used to confirm linearity and assess the impact of common
test interferents. Reproducibility from blood draw to final result was tested using
paired specimens from transplant recipients. All testing was performed following
approved study protocols based on CLSI guidelines. Process validation including
accessioning, testing, cloud-based bioinformatic analysis and results reporting was
performed using mock recipient samples.
Results: Analytical performance (reported as %dd-cfDNA) at 8ng: Linear range
0.2% to 16%; LOB 0.1%; LLOD 0.16% and LLOQ: 0.20%. Within-run standard
deviation: 0.07% at 0.6% dd-cfDNA and 0.12% at 2% dd-cfDNA. Across-run CV:
<20% for all samples tested. CV for independently processed sample replicates was
similar to across-run CV demonstrating minimal variability from blood collection and
cfDNA extraction. Amplification was not inhibited in samples containing common
interferents. End-to-end process validation demonstrated accuracy and integrity of
the test system.
Conclusions: We have developed a clinical-grade NGS-based test to measure
the fraction of dd-cfDNA in transplant patients as an assessment of organ injury.
Analytical validation demonstrated performance that met or exceeded specified
requirements. End-to-end process validation confirmed specimens were accurately
tracked throughout the entire test system and appropriately reported. Testing can
be completed in <3 days providing the short turnaround time necessary for organ
transplant surveillance.
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B-366
A novel point-of-care immunoassay delivering clinical lab
performance
R. Zuk1, Q. Xia1, P. Li1, J. Chen1, M. Xia1, G. Li1, H. Chen1, H. Wu1, A.
S. Jaffe2, A. H. Wu3. 1ET Healthcare Inc., Palo Alto, CA, 2Mayo Clinic,
Rochester, MN, 3University of California, San Francisco, San Francisco,
CA

Method: Blood at four different hematocrit levels (26,37,47,60) was prepared and
spiked at two QC levels. The volumetric sampling precision was determined for each
sample by a gravimetric differential measurement. Microfluidic DBS card samples
and pipetted reference samples were also analysed using a Thermo Scientific TSQMS with a DionexUltima 3000UHPLC. After drying, all DBS samples were extracted
overnight in 200 µl methanol containing 1pg/µl internal standard. 150 µl extracts were
transferred to lab tubes, evaporated to dryness and reconstituted with 100 µl mobile
phase before injection.

Background: Point-of-care testing (POCT) requirements (e.g., operation by untrained
personnel, quick turnaround time, diverse sample type) can compromise analytical
performance. As the clinical utility of biomarkers becomes established, there is
increasing recognition of their value in the near-patient setting if stringent standards
for sensitivity and precision can be met. We introduce the Pylon™ technology, which
utilizes an antibody-coated probe that moves through reagent wells on a test strip and
a novel signal amplification strategy to achieve central lab performance.
Objective: To assess analytical performance of Pylon immunoassays, focusing on
biomarkers with demonstrated clinical need for POCT.
Methods: The small surface area of the probe tip offers the advantages of small
sample volume (10-40 µL), low reagent consumption and, importantly, no interaction
with red blood cells, enabling testing of whole blood. There are no reagent additions
during the assay, simplifying instrumentation.
Pylon employs two signal reagents, a biotinylated secondary antibody followed
by a Cy®5-streptavidin-polysaccharide conjugate. The high-molecular-weight
polysaccharide (several million daltons) serves as an inert carrier of multiple Cy5streptavidin molecules. Background signal is negligible since the polysaccharide has
minimal interaction with the probe. Sensitivity is further boosted by cycling the probe
between the biotinylated antibody and Cy5-streptavidin conjugate to form multiple
layers. Cyclic amplification is reproducible, enabling high precision.
The versatility of the assay protocol is illustrated by a dual-sequence protocol
to achieve a wide quantitation range without compromising sensitivity. The first
sequence is optimized for high-concentration samples, while a second sequence is
optimized for low concentrations.
Results: Results for PCT, BNP, CRP, D-dimer and β-hCG assays are summarized in
the table.
Conclusions: Pylon meets clinical lab performance standards for sensitivity,
precision and range. Small sample volumes and whole blood further facilitate POCT.
Performance of the cTnI assay, summarized in a separate abstract, suggests potential
for hs cTnI.
Pylon immunoassay performance data
PCT

BNP

CRP

D-dimer

β-hCG
0.5 IU/L

0.05 mg/L
FEU

0.8 IU/L

MDL

0.02 ng/mL

5 pg/mL

0.02 mg/L
0.1 mg/mL
FEU

LoD

0.035 ng/mL

10 pg/mL

0.2 mg/mL

LoQ

0.1 ng/mL

30 pg/mL

0.3 mg/mL 0.2 mg/L FEU

2 IU/L

Measurable
Range

0.02-400 ng/
mL

5-10,000 pg/
mL

0.1-300
mg/L

0.02-50 mg/L
FEU

0.5-300,000
IU/L

Cutoffs

0.25 ng/mL

100 pg/mL

3 mg/mL

0.5 mg/L FEU

25 IU/L

CV% at Cutoff

<10%

<10%

<10%

<10%

<10%

B-368
Hematocrit independent collection of volume defined blood samples
with a novel microfluidic DBS card for increased accuracy of
quantitative DBS sample analysis
G. Lenk1, S. Ullah2, G. Stemme1, O. Beck2, N. Roxhed1. 1KTH Royal
Institute of Technology, Stockholm, Sweden, 2Karolinska University
Hospital, Stockholm, Sweden
Background: Dried Blood Spot (DBS) as a sampling method has gained large interest
in recent years in several fields. However for precise quantification of analytes in
DBS, unknown sample volume, varying hematocrit and uneven sample distribution
can yield inaccurate results. The objective of this study was to demonstrate a new
microfluidic DBS card to create fixed volume DBS spots in combination with whole
spot analysis. The study shows that the there is no hematocrit-induced bias on the
sampled volume and the analysis. This enables accurate quantification for DBS
analysis while maintaining a simple sampling procedure which patient themselves
may perform.
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Results: The gravimetric measurements demonstrate good volume metering precision
for the DBS card samples with hematocrit-specific CVs below 4% (n=9) while the
overall CV irrespective of hematocrit is 3% (n=51). MS measurements demonstrate
that there is no bias caused by HCT or the microfluidic DBS card (CV=0.5-7.2) and
the performance is comparable to pipetting of DBS with a calibrated pipette (CV=0.33.6)
Conclusion: The demonstrated microfluidic DBS card can eliminate existing
problems for the quantitative analysis of DBS by spotting a specific volume which
is completely analysed. The microfluidic DBS card offers an attractive solution
for collection of fingerprick blood and hence enables patient self-sampling, home
sampling and accurate analysis without adding complexity for the patient or the
analyst.

B-369
3D Cell Culture in Anchored Hydrogel Droplets for High Throughput
Drug Screening
Q. Xu, X. Chen, A. Lyons. ARL Designs LLC, New Providence, NJ
Background: Current drug-discovery approaches are highly inefficient, as <10%
of new drugs entering the pipeline receive FDA approval. The tools used today
may explain this low success rate as researchers typically study cells cultured in
microplates; a non-natural 2D environment. Studying the response of cells cultured
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in a more physiologically relevant 3D environment has recently shown promise for
increasing the drug-discovery success rate. Similarly, isolated lymphocytes, cultured
in 3D, are an important source of new biological drugs. Available tools for culturing
cells in 3D are challenging to use and difficult to automate, especially for long-term
culture studies. The lack of appropriate platforms for handling cells in 3D severely
limits the development of 3D cell assays for new drug discovery. Method: ARLD
has developed a new technology, composed of arrays of specifically designed surface
structures, on which droplets of hydrogels containing cells can be anchored, as shown
in Figure 1. These structures are built into ARLD’s AIM lid which is compatible with
standard 96/384 well microplates. Hydrogel droplets containing cells are dispensed
on the AIM lid by immersing the surface features into a solution of hydrogel. After
cure, the AIM lid is placed on a standard microplate, immersing the hydrogel droplets
into the culture medium or any other solution contained in the microwells. The cells
remain within the gel, but nutrients and gases can rapidly diffuse through the nanoporous gels. Medium changes, washing steps, staining and drug introduction are
achieved by moving the lid to a new microplate containing fresh solution. Results:
The long term culturing of cells (≥ 10 days) as well as the diffusion rate of peptides
and proteins in the anchored 3D gel droplets have been studied using optical and
high resolution (63x) florescence microscopy. The effect of hydrogel composition and
cross-link density will also be discussed.

where the indicated interferent was within the acceptable limits for each lactate
concentration tested, respectively: 12.3 and 12.7 mg/dL unconjugated bilirubin, 3.5
and 3.4 mg/dL conjugated bilirubin, 525 and 525 mg/dL Intralipid, 424 and 424 mg/L
N-acetylcysteine, 204 and 204 μg/mL acetaminophen, 1.5 and 1.5 mg/dL L- ascorbic
acid, 105 and 105 mg/dL D-lactate, 102 and 102 mg/L phenobarbital, 691 and 691
mg/L salicylic acid, and 13.3 and 13.1 g/dL total protein. Evaluation of CAP and
RCPA proficiency samples displayed a bias range of 5.0 ‑ 15.7% and 3.8 ‑ 14.4%,
respectively, when comparing the results of the liquid and lyophilized Lactic Acid
assays. Method comparison of the liquid and lyophilized Lactic Acid assays generated
a Passing Bablok correlation of [liquid] = 1.08[lyophilized] ‑ 0.2 (R2 = 0.99) for
samples ranging from 1.6 to 107.6 mg/dL (N = 126). Reagent on-board/calibration
stability showed that the liquid Lactic Acid reagent could remain on the cSystems
instrument for 30 days without recalibration, representing an improvement over
the 7-day claim for the lyophilized assay. Furthermore, the new liquid assay has 12
months of shelf life stability.
CONCLUSIONS: The liquid Lactic Acid assay is a convenient, stable, sensitive,
accurate, precise, and robust assay for the measurement of lactate in patient samples.

B-371
Molecular Identification of Phospholipids Implicated in Dementia
D. Li1, R. Kiyonami2, D. Peake2. 1University of Minnesota, Minneapolis,
MN, 2Thermo, San Jose, CA
Background
Alzheimer’s disease (AD) is the leading cause of dementia in the elderly. Recently,
Mapstone et al. reported a panel of plasma phospholipids that predicted cognitively
normal adults who later progressed to either mild cognitive impairment or dementia due
to AD (Mapstone 2014). This study used a targeted metabolomics p180 kit (Biocrate,
Life Science AG, Austria) that measures phospholipids by a triple Quadruple mass
spectrometry. Phospholipids have many isomers comprised of different combinations
of fatty acids. Because a triple Quadruple Mass Spectrometry (e.g., AB Sciex 6500)
generally lacks the mass accuracy and resolution needed to easily distinguish the
isomers, fatty acid molecular identify of the phospholipids remains unknown.
Identification of the fatty acid molecular identity of the phospholipids implicated in
AD is critical for two reasons: (a) one will not be able to determine the functions of
these phospholipids and their contributions to pathophysiology of the disease; and
(b) one need to determine the molecular identity before one can develop quantitative
assays to measure the phospholipids in plasma.

B-370

Objective

Evaluation of a liquid Lactic Acid Assay on the ARCHITECT
cSystems Instrument
T. M. Alligrant1, T. L. Kautiainen1, J. Salazar1, G. Strand2, S. Bannister2, K.
B. Sikder1, J. Boomer1. 1Abbott Laboratories, Irving, TX, 2Thermo Fisher,
Middletown, VA
OBJECTIVE: To convey the performance specifications as well as convenience of
the liquid Lactic Acid assay on the ARCHITECT cSystems instrument.
RELEVANCE: A liquid Lactic Acid assay with improved precision and stability
claims is a convenient alternative to the lyophilized ARCHITECT assay. The liquid
assay eliminates end- user reconstitution of the lyophilized reagent and potential
reagent handling error.
METHODOLOGY: The Lactic Acid assay utilizes lactate oxidase, to convert
lactate in a fluoride/oxalate plasma sample to pyruvate and hydrogen peroxide. Next,
peroxidase, in the presence of hydrogen peroxide produced in the first step, catalyzes
the oxidation of a chromogen precursor to produce a colored dye. Production of this
dye is proportional to the concentration of lactate in the sample and is monitored at
572 nm.

The objective of this study is to determine fatty acid components of 7 phospholipids,
phosphatidylcholine (PC) acyl-acyl (aa) C36:6, PC aa C38:0, PC aa C38:6, PC aa
C40:1, PC aa C40:2, PC aa C40:6, and PC acyl-alkyl (ae) C40:6, in plasma using a
high-resolution accurate mass liquid chromatography tandem mass spectrometry (LC/
MS/MS) based approach.
Methods
A pool was made using plasma from 15 participants with normal cognition (n=5), mild
cognitive impairment (n=5), and dementia (n=5). Twenty microliter of the pooled
plasma was extracted using organic solvents of Chloroform, Methanol, and Water.
Internal standards lysophosphatidylcholine 17:1 and PC 17:0/14:1 (Avanti Polar
Lipids, Alabama) were added before performing the analysis by ultra high-pressure
liquid chromatography (Dionex 3000-RSLC HPG) using a C30 prototype column (2.1
X 250 mm, 1.9 um) and Thermo Scientific Orbitrap Fusion Lumos mass spectrometry.
MS and MS/MS data were obtained at 120,000 and 30,000 mass resolving power,
respectively. The sample was run duplicate with positive and negative mode. The
HPLC gradient was 60:40 ACN/water to 90:10 IPA/ACN (0.1% formic acid and
10mM ammonium formate) in 30 minutes. Thermo Scientific LipidSearch 4.1 SP1
software was used for lipid and fatty acid identification.

VALIDATION: The Lactic Acid assay displayed a LoQ of < 1.5 mg/dL. Deviations
from linearity were ≤ ±0.9 mg/dL from 1.5 to < 9.0 mg/dL and ≤ ±10% within the
range of ≥ 9.0 to 120.0 mg/dL of lactate. The 20-day imprecision evaluation utilizing 3
controls and 2 standards having lactate concentrations ranging from 4.1 ‑ 119.4 mg/dL
showed a total %CV of ≤ 4.0% for samples where the lactate concentration was ≥ 9.0
mg/dL (N = 60). Imprecision of samples having lactate concentrations < 9.0 mg/dL
displayed a total SD of ≤ ±0.36 mg/dL (N = 60). These imprecision claims represent
an improvement over the predicate lyophilized Lactic Acid

Results

assay (total %CV ≤ 6.3%). Endogenous and therapeutic interferents were evaluated
using the acceptance criteria of ≤ ±0.9 mg/dL (samples having [lactate] < 9.0 mg/
dL) or ≤ ±10% (samples having [lactate] between 9.0 and 120 mg/dL) at two lactate
concentrations (~7 and ~16 mg/dL). The following are the interferent concentrations

Identification of fatty acid components in these phospholipids will enable us to
develop quantitative methods to measure them as prognostic biomarkers in AD.

Our method identified that plasma PC aa 36:6 contains fatty acids 14:0 and 22:6. PC
aa 40:2 contains fatty acids 22:0 and 18:2; PC aa 40:6 contains fatty acids 18:0 and
22:6. Fatty acids of PC ae C40:6 could be either 18:0p (“p” stands for plasmalogen
vinyl ether) and 22:5 or 20:1p and 20:4 ; fatty acids of PC aa C38:6 could be either
16:0 and 22:6, 18:1 and 20:5, or 18:2 and 20:4. However it did not confirm the fatty
acid molecular identity for PC aa C38:0 or PC aa C40:1.
Conclusions
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B-372
The Benefits and Challenges of Utilizing Bulk Solvents in the
Laboratory
T. V. Hartman, A. Guenther, A. Getchell, M. Hanley, D. Rollmann, P.
Jannetto, L. Langman. Mayo Clinic, Rochester, MN
Objectives:
Due to the high volume of organic solvents used in the laboratory, a bulk-solvent
delivery system was evaluated to determine if the system could reduce costs, eliminate
waste, and improve work-flow and safety.
Background:
Solvents play a major role in sample preparation and analysis in the clinical laboratory.
In order to perform testing, a reliable supply of solvent at the required grade/purity
and suitable economic pricing are necessary. Safety and regulatory concerns must also
be considered and addressed.
Design and Methods:
The bulk-solvent delivery system employs a fleet of re-usable 200L stainless steel
containers which are returned to the vendor to be refilled after each use. The containers
are sequestered for specific solvents and are not interchanged or filled with alternate
solvents. Furthermore, the containers assigned to the Mayo Clinic fleet are used only
in Mayo’s system ensuring an uncontaminated and consistent supply.
The containers are connected to a high-purity nitrogen supply which applies positive
pressure to dispense the solvents at approximately 4L per minute. Subsequently, the
solvent supply has no exposure to the atmosphere prior to dispensing which allows the
solvent to maintain its purity inside the containers.
Results:
The bulk-solvent delivery system was implemented for the 4 highest volume solvents:
methanol, acetonitrile, hexane, and isopropyl alcohol. By purchasing these solvents
in the bulk containers vs. 4L bottles, the total solvent cost per year was reduced by
13% or roughly $12k. This system also reduced the consumption of over 3900 glass
bottles per year which no longer are being delivered, stocked, handled, and recycled
on a daily basis. Additionally, the bulk-solvent delivery system reduces the risk of
exposure to these solvents by reducing the events involving broken or mishandled
bottles.
Many challenges arose with the implementation of the bulk -solvent system including:
high initial implementation costs ($108k), flow-rate issues, hardware compatibility,
hardware malfunctions, and container portability issues.
Conclusions
The implementation of the bulk-solvent delivery system has produced many benefits
but has also presented significant challenges and issues. The initial costs of building
and implementing the necessary infrastructure for the system was significant and
the pay-back period will likely be several years calculated solely on the yearly costsavings of the solvent, but other benefits were also weighed heavily in the decision to
build and implement the system. The system is also providing significant work-flow,
safety, and environmental benefits that will be realized for years to come.

B-373
Comparative Study of Three Chemistry Instrument for Testing the
Level of BUN & CK in Finger Blood and Venous Blood from 40
Athletes
P. F. Li. China Institute of Sport Science, Beijing, China
Background: To make a comparison and correlation between the level of blood urea
nitrogen(BUN) & creatine kinase (CK) in finger blood monitored by semi-automatic
chemistry analyzer (Group F-S) or dry chemistry analyzer (Group F-D) and those in
venous blood monitored by automatic chemistry analyzer (Group V-A) from same
samples. Methods: Finger blood and venous blood from 40 athletes were collected
and tested for the level of BUN and CK. Finger blood was measured on MD-100
semi-automatic chemistry analyzer or reflotron.sprint system , but venous blood
on 7020 automatic chemistry analyzer. Results: The result indicated that there was
significant difference but significant correlation among three analytic methods. The
linear regression equation is Y=0.9716X+0.0309 (p<0.001) and Y=0.9586X+10.49
(p>0.05) respectively for the level of BUN & CK between Group F-S and Group
V-A, while the linear regression equation is Y=1.0408X+0.2549 (p<0.001) and
Y=0.9229X-0.24 (p<0.001) respectively for the level of BUN & CK between Group
F-D and Group V-A. Conclusion: The regression equations may be helpful for the
monitoring of sport training in athletes.
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