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• Decrease precious sample volume requirements

– 12 ul sample for 100 data points

• Reduce assay reagent volume, expense and labor

• Include assay controls in each well, rather than on each plate

• Dramatically increase the amount of information from a single sample

• Better correlation of data between different targets (target analysis is 
simultaneous for each sample)

• Control the same interaction condition of the reaction

Why Multiplex?



Key multiplex technology

Real Time PCR

BioPlex Suspension Array

Microarray



The bottle neck of QPCR

• Real Time PCR: Hot tool, easy to use

– Up to five targets only

– Sample preparation, NA extraction

– Data Optimization

– NAT only

– False positive



The bottle neck of micro array

• Micro array: High entrance barrier

– One chip, one sample

– Overnight incubation

– Reproducibility

– Fuzzy data

– Database issue 

– QL only

Low density array / Strip



Micro Array              

• High density, >10K points

• Probe coated on solid phase

• Low reproducibility

• One array for one sample

• High entrance barrier

• Need other database

• High Cost

– 1.5 working days

– High cost of consumables 

• Low density, up to 100 points

• Probe coated on mobile phase

• High reproducibility

• High throughput, up to 96 samples

• Easy to take over

• Easy to identify

• Lower Cost

– 4 hours

– Lower cost of consumables 

Suspension 
Array              VS              

Super comparison matrix 



What’s Suspension Array?

Suspension Array = Beads Array = BioPlex ≠ Micro Array

xMAP Technology



Suspension Array Technology

5.5μμμμm 
polystyrene bead

Capture 

probe

Sample 
target

Biotin-labeled

detection tag 

Streptavidin-PE 

(R-phycoerythrin)

xMAP
flexible Multi-Analyte Profiling



Suspension Bead Array 
Technology

5.5 µm
polystyrene

Microspheres

Or 

Magnetic

beads







Multiplexing with Colored Bead Sets



Multiplexing with Colored Bead Sets



Multiplexing with Colored Bead Sets







Optical bench

Reporter laser

Classification
laser

Photomultiplier tube
(PMT)

Flow Cell
(Point of Interrogation)

DDDD

PMTPMT

CL1 (657 nm)CL1 (657 nm)

CL2 (730 nm)CL2 (730 nm)

RP1 (580 nm)RP1 (580 nm)

532 nm YAG532 nm YAG

635 nm diode635 nm diode



Assay Procedure

Prewet wells & add beads

Add Samples and Standards

Add Detection Antibody 

Add Streptavidin-PE 

Read Plate 

Wash x2

Incubate 30’ and Wash x3

Incubate 30’ and Wash x3

Incubate 10’ and Wash x3

1~2 hrs + washing time ~3 hrs



Flexible PlatformFlexible Platform

Your Your 

Molecule Molecule 

HereHere

Nucleic AcidNucleic Acid

ProteinProtein

AntibodyAntibody



Beads and Coupling Reagents
Homebrew Assays

NH2 - X COO- +

X

• PT/NA: 5~150KD
• 20 plates
• 2000 data points 



The Bio-Plex Solution

www.bio-rad.com/bioplex
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Multiplexing Increases Throughput 



Parallelism in Serum and Plasma

Human Serum Standard Diluent
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Human Plasma Standard Diluent
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Life Science Research
• Extracellular signaling proteins

• Intracellular signaling proteins

• Cancer markers

• Cardiac markers

• Endocrine 

• Isotyping

• Metabolic Markers

• Neurobiology

• Transcription Factors

• Gene Expression 

• Genotyping

• MicroRNA profiling 

Diagnostics
• Genetic Disease

• Allergy Testing

• Autoimmune Disease

• HLA Testing

• Infectious Disease

• Biodefense

Who should need this?



Industrial Bio-Plex Placements
— A Sampling

• Abbott

• Altana Pharma

• Amgen

• AstraZeneca 

• Bayer

• Biogen Idec

• Bristol-Myers Squibb 

• Centocor (J&J)

• Charles River Labs (CRL)

• Critical Therapeutics

• Eli Lilly

• Enzon Pharmaceuticals

• Genzyme

• GE Healthcare 

• GlaxoSmithKline (GSK)

• Institute for Bioanalytics (IBA)

• IBT Reference Labs

• Jackson Laboratories

• Linco Diagnostic Services

• Merck

• Proctor & Gamble

• Pfizer

• Quest Pharmaceutical Services

• R.J. Reynolds 

• Ross Products

• Sanofi-Aventis

• Schering-Plough

• Synta Pharmaceuticals

• Therakos (J&J)

• TGA Sciences

• Upstate Biotechnology

• Wyeth 



Our Partners in Taiwan

• 行政院衛生署疾病管制局行政院衛生署疾病管制局行政院衛生署疾病管制局行政院衛生署疾病管制局 x7

• 中央研究院中央研究院中央研究院中央研究院生醫所生醫所生醫所生醫所 x1

• 國家衛生研究院國家衛生研究院國家衛生研究院國家衛生研究院精神醫學組精神醫學組精神醫學組精神醫學組 x1

• 核能研究所核能研究所核能研究所核能研究所同位素研究組同位素研究組同位素研究組同位素研究組 x1

• 淡水家畜試驗中心淡水家畜試驗中心淡水家畜試驗中心淡水家畜試驗中心豬瘟組豬瘟組豬瘟組豬瘟組 x1

• 國防醫學院國防醫學院國防醫學院國防醫學院麻醉學科麻醉學科麻醉學科麻醉學科 x1

• 長庚醫院長庚醫院長庚醫院長庚醫院檢驗中心檢驗中心檢驗中心檢驗中心 x1

• 長庚大學長庚大學長庚大學長庚大學蛋白質體中心蛋白質體中心蛋白質體中心蛋白質體中心 x1

• 台大醫學院台大醫學院台大醫學院台大醫學院藥理所藥理所藥理所藥理所 x1

• 台灣大學台灣大學台灣大學台灣大學植病系植病系植病系植病系 x1

• 國泰醫院汐止分院國泰醫院汐止分院國泰醫院汐止分院國泰醫院汐止分院醫學研究中心醫學研究中心醫學研究中心醫學研究中心 x1

• 和信醫院和信醫院和信醫院和信醫院治癌中心治癌中心治癌中心治癌中心 x1

• 中山大學中山大學中山大學中山大學生科院生科院生科院生科院 x1

• 彰化基督教醫院彰化基督教醫院彰化基督教醫院彰化基督教醫院檢驗科檢驗科檢驗科檢驗科 x1

• 冷泉港生物科技公司冷泉港生物科技公司冷泉港生物科技公司冷泉港生物科技公司 x1

Total : 21



Bio-Plex Technology in  Protein application



Bio-Plex Assays
A Broad Menu of Cytokine Targets - Human



Bio-Plex Assays
A Broad Menu of Cytokine 
Targets – Mouse and Rat



Total:  91 Cytokine, Chemokine and Growth Factor  Assays

An Expanding  
Collection of Assays

- 50 Human 

- 32 Mouse

- 9 Rat

Bio-Plex Cytokine Assays



Bio-Plex Precision Pro 
Working Assay Ranges

• High sensitivity

• High precision

• 3 hrs to results



JNK IκκκκΒΒΒΒαααα

ERK1 STAT3

P

P

P

P

Bio-Plex Phosphoprotein Assays
(Signal Transduction Assays)



Bio-Plex Assays
A Broad Menu of Signal Transduction Assays

Phosphoproteins : 36

Total Proteins : 16

Unique



Phospho-NF-kBp65 (Ser536) 

TNFa Treated HeLa Cell Lysate
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Phospho-cJun (Ser63) 

UV Treated HEK Cell Lysate
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Bio-Plex Pro Assays
Assays Focused on Disease States

Bio-Plex Pro Disease Research Assays

• On 8 micron magnetic beads

• Currently fixed panels

• Mouse Diabetes (Coming Soon)

Coming soon



x-Plex Ordering System



Cytokine Assay samples? 

• Human Samples

– Blister Fluid

– Bronchoalveolar Lavage Fluid

– Cerebrospinal Fluid

– Fat (Adipose) Interstitial Fluid 

– Nasal Lavage Fluid

– Peritoneal Fluid

– Plasma*

– Serum*

– Synovial Fluid

– Tissue Culture Supernatant*

• Mouse Samples

– Plasma* 

– Serum*

– Bronchoalveolar Lavage Fluid

– Synovial Fluid/Patellar Washouts

– Tissue-Colon, Kidney, Lung, Nervous System & 
Spleen

– Tissue Culture Supernatant*

• Rat Samples

– Bronchoalveolar Lavage Fluid

– Plasma*

– Serum*

– Tissue –Colon & Nervous System

– Tissue Culture Supernatant*

* Validated by Bio-Rad

Now >300 Articles



Bio-Plex Technology in Nucleic Acid application



NAT  Application

• Pathogen detection, ex Upper respiratory track

• Pathogen Sub typing, ex EV group, R71….

• Gene Expression, ex Tumer marker, genetic 
disease

• SNP, ex Genetic diseases

Nucleic acid-based assay



Major clinical laboratories e.g. American Centers for Disease Control (CDC) exploit 

the power of Bio-Plex for research and clinical screening in their 100 response 

Laboratories

Applications include;

- Syphilis screening (cytokine)

- Dengue virus types 1-4 detection

- West Nile Virus detection

- Legionella

- Varicella Zoster Virus (VZV)Ab Assay

- Tuberculosis “spoligotyping” – DNA-based screening

- Bioterrorism agents

- Genaco Acute Respiratory Panel

- Food borne pathogen detection



1. Forward Primer – biotin label
2. Reverse Primer

3. Probe for bead – 5’ amino modified C12

Direct Hybridization

Nucleic Acid



• Multiplex PCR w/ Biotin labeled primer (1.5 hr)

• PCR clean up (0.5 hr)

• Denature (10 min)

• Hybridization (0.5 hr)

• Spin / re-suspend ( 10 min)

• Hybridization for Streptavidin phycoerythrin (10 min)

• Spin/ re-suspend ( 10 min)

• Read (30~60 min)

• All in 4 hours  for 96 samples and up to 100 targets

Process

B

B

B

StpPE



Pathogen detection and genotyping



SNP Assays on Bio-Plex



Why use SNPs?

• SNPs (single nucleotide polymorphisms) are genetic markers

– Over 2 million SNPs in public databases

– SNPs with a phenotype are a small subset

• In a gene or regulatory region

– SNPs that provide genomic region markers are vast majority

• SNPs are linked to genes/regulatory regions

• Use as markers for indication of genotype

• Large scale mapping (Single sample)

– Higher density methods – Chips

• Focused research, screening (Population)

– Lower density methods – Real-time, Bio-Plex – High throughput 



QPCR for SNPs detection
-- up to 2 SNP per well



SNP 
site

Ligase

cZipCode

ZipCode

Capture Probe Reporter 
Probe

Spacer

A

T T

T

Oligonucleotide Ligation Assay (OLA)



Capture Probe

DNA polymerase

1 labeled dNTP

3 unlabeled dNTPs

ZipCode 2

ZipCode 1

cZipCode 1

cZipCode 2

Spacer

SNP site

A

T

C C

T

C

T

Allele-Specific Primer Extension (ASPE)

The capture probe has specificity 
for SNP site; no basepair match 
at the last base ���� no extension
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Changing the Customer Experience . . .on washing

ToFrom



Bio-Plex Pro and Pro II Wash Station

• Two Wash Station Options 

– Bio-Plex Pro Wash Station

• Magnetic carrier only

• For Bio-Plex Pro assays

– Bio-Plex Pro II Wash Station

• Magnetic and Vacuum carrier

• For all xMAP assays

• No Programming Required



Using Pro Wash Station

ADD BEADS 

ADD STANDARDS
ADD SAMPLES

INCUBATE/SHAKE (30 min)

ADD DETECTION ANTIBODIES

INCUBATE/SHAKE (30 min)

ADD STREPTAVIDIN-PE

INCUBATE/SHAKE (10 min)

RESUSPEND BEADS

READ PLATE 

MAG x2

MAG x3

MAG  x3 

MAG x3 



Bio-Plex Pro Wash Station vs. Aurum Vacuum Apparatus



Automated maintenance/walk-away” feature setting up and 

automatically running unattended “pre” or “post” run washes

Benefit: This feature permits users to use their time more productively,

Bio-Plex Reservoir



Bio-Plex Manager software



Bio-Plex Manager v 5.0



Bio-Plex Manager Software

Automated Start Up, 

Calibration, and Shut Down



MCV Plate

MCV plate functions for maintenance, calibration, validation

1) Automated calibration and validation protocol, 

2) System startup and shutdown routines, 

3) Automated washes between assay plates 

4) Easy adjustment of sample needle height.



Validation Tools

•Verify that Bio-Plex system is performing according 

to specifications

•Used to troubleshoot instrument vs. assay problems

•Types of validation in Bio-Plex  

validation kit:

– Optical validation (are lasers aligned)

– Reporter Validation (linearity, sensitivity)

– Classify validation (calls right beads right 
“name”)

– Validation of  fluidics integrity (bead carryover)



Bio-Plex Manager Software

Rapid and Simple Plate 

Formatting



Bio-Plex Manager Software

Easy to Use Reports



Bio-Plex Manager Software

Curve Fitting and Statistical Tools

Brenden Scientific Weighted 5 Parameter Logistic Regression



Superior standard curve

• Superior curve fitting 

– Weighted 5PL algorithm from Brendan Scientific’s StatLIA

Logistic (5PL)Logistic (5PL)LinearLinear Logistic (4PL)Logistic (4PL)



• Superior curve fitting 

– Weighted 5PL algorithm from Brendan Scientific’s StatLIA

4PL 5PL

V

Superior standard curve



Bio-Plex Manager Software

Reference 1

Reference 2

Samples

Easy to Use Reports



Bio-Plex Manager Software

Easy to Use Reports



Doublet discriminator (DD) Gated

Select “All”

Doublet peak
(two beads together)

Triplet peak
(three beads together)

Doublet discriminator (Gated)
Single bead events



Data Normalization using internal controls (housekeeping 

genes) or external/exogenous controls.

Benefit: This features allows users to establish a comparison parameter.

Thus dramatically increasing confidence in the obtained results 

Internal / External Control



Graphing capability, for visually comparing sample results 

between samples and/or across analytes.

Benefit: This is a great data visualization capability, it allows users to 

quickly make sense of the data using a customizable graph. 

Graphing Tool



• Reporting Options - Export to Excel / text file.

Bio-Plex Manager Software



Why Choose Bio-Rad ?



Bio-Plex Nucleic Acid Products

Amplification 
Reagents

Beads and 

Coupling Protocols

SNP Manager 

Software

Extraction 

Reagents

Thermal 

Cyclers

Bio-Plex System and 

Support

Unique



Validation & Calibration Kits

Unique



Unique Analysis Tools

• Brendan Scientific StatLIA 4PL and 5 PL 
weighted curve- fitting model
• Reanalyze result for modification of DD gates

Unique



• Two Wash Station Options 

– Bio-Plex Pro Wash Station

• Magnetic carrier only

• For Bio-Plex Pro assays

– Bio-Plex Pro II Wash Station

• Magnetic and Vacuum carrier

• For all xMAP assays

• No Programming Required

Automatic Workflow 

Unique



Suspension Bead Array

Economics

• Labor, reagents, sample 

Flexibility

• Many assays commercially available

• User can create custom assays

Accuracy and reproducibility

• CVs are under 10%

• Correlation with ELISA, Western Blot

• Multiplexing allows internally 
controlled experiments

Technology Benefits of xMAP Technology



堅強的團隊:  Capital Sales Team SEA, Taiwan

• Sales: 
– 2 , Master degree, Level 1 trouble shooting 

• FAS:
– 4, Master degree, Training , advance trouble shooting

• FSE:
– 4, > 5 years certified engineers Unique



訓練剪影

2005

Bio-Rad Laboratories

Certification of ParticipationCertification of Participation

Ken Chien
Has participated in

iCycler  iQiCycler  iQiCycler  iQiCycler  iQ

Real Time PCR  TrainingReal Time PCR  TrainingReal Time PCR  TrainingReal Time PCR  Training

Anchor Chang, Product Manager

Real Time PCR 

Ken Chien, Product Specialist

Real Time PCR 



The Bio-Plex Solution

Service & Support

Beads & Assays
� Cytokines
� Phosphoproteins
� Amine Coupling Kit
� Calibration/Validation

Software

� Instrument 
Control

� Data Analysis

Hardware

www.bio-rad.com/bioplex



Questions?


