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Company Type Biochip Manufacturer

CEO Taisun Kim

Main Products HPV 9G DNA KIT (KFDA Approved/CE Declared)

HPV 9G Membrane KIT (CE Declared)

9G DNA Chips and Membranes for DDIApplication

Employee # 11  

Established Year Year 2000

Sales and Net Income US $ 317,000

Research Center Bioventure Plaza 2-2, 2-3 Chuncheon, Korea 

Homepage www.bmtchip.com



Organization Chart



Year Work and Educational History

2000-present CEO of BMT

1995-present Chemistry Professor of Hallym University

1993-1995 Post Doc. at Texas A&M University

1987-1993 Ph.D Student at U of Texas at Austin

1985-1987 Research Scientist at KIST

1978-1985 Undergraduate and Graduate Study at Seoul National 

University

He was a synthetic chemist during Ph.D program. Right after he joined post Doc. Program
he began to work on Self-Assembled Monolayer on Au surface and published a few paper
in JACS. When he came back to Korea he applied the SAM technology to fabricate Protein
Chips which has been published on Proteomics as a coverpaper. After several years of
developing protein chips, he started to develop DNAChips based on Molecular
Recognition of 9 consecutive guanine bases (called 9G Method). 9G method is the unique
DNAChip technology to bind target DNAs at room temperature with over 80% yield in 5
min and high specificity. 9G DNAChips are now applied to immobilize DNA-tagged
Proteins, Aptamers, and Small Molecules after all reacted in solution phase. The DDI
technology is long awaited platform technology for protein chip and biochip development
and manufacturing.
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1. Development Strategy

-. Products designed by BMT based on BMT platform 

technology: Co-research with the companies and the 

universities with Bio contents

-. OEM, ODM products designed by the world-wide 

distributors

2. Sales Strategy

-. Approvals of products : HPV DNA KIT (KFDA 

approved, CE declared)

-. Competitive Rapid Strips based on DDI method : 

Detection Limits 5ng/mL~50pg/mL

-. Platform Technology makes  the production of the least 

expensive products among its competitors possible



Approvals

-. 2010.08 HPV DNA KIT KFDA Approved

-. 2010.03 HPV Membrane KIT CE Declared

-. 2010.03 BMT 1-D Scanner CE Declared

-. 2009.10 ISO13485 Certified

-. 2009.11 HPV DNA KIT CE Declared

Booths

-. AACC Booth 2007-2010

-. MEDICA Booth2009-2010

-. Compamed 2007-2008



Governmental Projects

-. The number of performed : 19 cases

-. The duration : Year 2003 ~ 2010

-. Projects Gross : 4,755,327 US$

Development of Platform Technology &

Products of Biochip



1. Domestic

Patented : 11cases (KR 10-0698763, KR 10-0786577, K

R 10-0748082, KR 10-0785655, KR 10-0787471, KR 

10-0725303, KR 10-0869916, KR 10-0883763, KR- 1

0-0924243, KR 10-0904772, KR 10-0923345)

Applied : 2cases (KR 10-2008-0016007, KR 10-2009-

0085651)

2.  Foreign (USA, EU, China, Japan)

Applied : 7cases (11/816,022 , 12/266,480 , 11/910,164 ,

12/267,421 , 06757689.2 , 08723418.3 ,

200680038071.4)
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9-G chipplates 

Amine Slide Glass 

Manufactured DNA chips

spotting

: supramolecules

9G molecular recognition

Aldehyde slide glass 
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-. The lateral spacing between probes is not only important to make DNA chips 
but also to make arrays of the proteins DDI method. 
-. The immobilization of the oligonucleotides with lateral spacing not only 
ensures the accessibility of a target probe but also increase the yield of the 
hybridization. 
-. 9G is the only commercialized technology to manufacture DNA chips. 



The supramolecular self-assembled monolayer is called 9G Slides

Supramolecule

9G Slides patented : domestic 5 patents/  2 PCT,  US 

patent,  Eu patent,  China patent,  Japan patent Applied



Probes immobilized on the 9G slides via Molecular Recognition of 

9 consecutive guanine bases to fabricate BMT’s Unique 9G 

DNAChips.

6 ~ 6.8 nm

Recognized 9G provides over 6nm lateral spacing between capture 

probes.

Probe DNA design has been patented: 1 domestic 

patent/ 1 PCT, 1 US patent, 1 Eu patent Applied



Probes with lateral spacing hybridize at 25oC  with PCR products 

with exceptional intensity. (32time higher than company A and B 

DNA chips with same PCR products)

6 ~ 6.8 nm

2.4 nm

Recognized 9G provides lateral spacing enough for binding PCR products 



Conventional DNA chips hybridize with PCR products at high 

temperature to lose intensity and specificity

probes

Hybridization at high temperature

Type 66 Type 40

Specific spots

Split system helps the binding of dd-DNA on DNAChip probes at 

room temperature.



Probes with lateral spacing hybridize at 25 oC with PCR products with 

exceptional specificity. (Single mutation can be discriminated 10 times on 

fluorescence intensity)

Primer

PC probe: Hyb Control

PCR: Multi probe

PCR: Multi probe

Genotyping 

Probe DNA

Hyb with Primer

No Hyb with primer

Hyb with similar 

PCR products

Hyb with only 

PCR product

PC : Checking PCR product loaded

PCR : Checking PCR progress

Genotyping Probe : Genotyping all types
Probes on 9G DNAChip

PC PC

PCR

PCRM

M W

W

Wild CCA Mutation CAA



Hybridization solution reserved more safely at 25oC  than at 45oC. 

The dry effect would be minimized on 9G DNAChip

PCR

Loading PCR 

products

Data analysis

Background minimized

Hybridization 

at high temp

Discarded

High background 

High 
temp.

Low 
temp.





The probes appended with consecutive 9G 

subunits provide higher signal after 

immobilization on the 9G slide a) A graph 

representing the effect of the number of the guanine 

bases in oligonucleotide probes on the 

immobilization of probes on the 9G slides. b) 

Fluorescence map obtained by the immobilization 

of the Probe6 (0G), Probe7 (3G), Probe8 (6G), 

Probe1 (9G), and Probe9 (12G) after the 

hybridization with Cy5-T1

The probes appended with guanine subunits 

provide higher signal after immobilization on 

the 9G slide than other DNA bases a) A graph 

representing the effect of nine consecutive DNA 

bases in oligonucleotide probe on the 

immobilization of the probes on the 9G slides. b) 

Fluorescence map obtained by the immobilization 

of the Probe3 (9A), Probe5 (9T), Probe1 (9G), 

Probe4 (9C), and Probe6 (0G) after the 

hybridization with Cy5-T1.
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3.6pmol/μl

1.8pmol/μl

0.9pmol/μl

0.45pmol/μl

0.23pmol/μl

b)

Immobilization density

a) Immobilization of Cy5-

Probe1 with 2.5, 5, 10, 20, 

and 33pmol/μl

concentrations for 4 h 

followed by capping and 

washing to obtain Cy5-9G 

DNAChip, respective 

fluorescence image (left) 

b) Standard slide prepared by 

the spotting of Cy5-Probe1 

with 0.23, 0.45, 0.9, 1.8, 
3.6pmol/μl concentrations 

followed by drying, 

respective fluorescence 

image (left)



Time dependent hybridization efficiency

Amine chip

= AMCA-1,3-dialdehyde

9G Slide

= Probe1

9G DNAChip

= Cy5-T1

9G DNAChip

after hybridization



9G DNAChip is the only DNAChip which hybridizes at 25oC with single 

stranded DNA and DNA-linked proteins, aptamers, and small molecules. It binds 

with DNA-linked biomolecules with exceptional strength. (32time higher than 

other DNA chip) Detection limit has been approved 5ng/ml-50pg/ml of proteins. 
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The kit is the only DNAChip which hybridizes at 25oC with exceptional s/n ratio 

and exceptional signal/background ratio. (10time higher than other DNA chip)

· Genotyping results



The kit provides screening results of 38 HPV types (19 Genotyping and 19 

Screening) 

· Screening results



The kit provides fully automated data analysis 

· Final Results by “Digieye“



HPV Detection limit

16 101 copies

18, 31, 33, 35, 39, 45, 51, 52, 
56, 58, 59, 66, 68

102 copies

53, 54, 69, 73 103 copies

06, 11, 34, 40, 42 102 copies

03, 10, 26, 27, 32, 43, 44, 55, 
57, 61, 62, 67, 70, 71, 74  

103 copies

: HPV Hi-Risk Type

: HPV Low-Risk Type

· Hybridization Temperature and Time

-. 20~30℃/30min

· Washing Temperature and Time

-. Step I : 20~30℃/5min

-. Step II : 20~30℃/5min

· Scanners needed 

-. Prekin-Elmer scanner, Exon scanner, Capitalbio scanner And other scanners

can be standardized using BMT standard slides.

· Expiration date

-. 6 Month



1. HPV DNAs are extracted and amplified via PCR

2. PCR products mixed with hybridization solution are 

loaded on 9G DNA Membrane

3. Membrane washing

4. Scan the Membrane and automatic data analysis



Screening (31 types)

12.4%

Other type
4.7%

Genotyping (5 types)

82.9%

HPV 16, 18, 31, 33, 45

Source By GSK report 

Screening types : 52, 58, 35, 59, 56, 51, 39, 68, 66, 69, 73, 53, 54, 

06, 11, 34, 40, 42, 26, 43, 67, 70, 71, 44, 10, 32, 55, 03, 27, 57, 74

* HPV Hi-risk types are underline.



HC : Hybridization Control

HPV Type : HPV Genotypes Line (16, 18, 45, 33, 31)

PCR : HPV Screening Line (HPV Other 31 type)

PC : PCR Internal Control

HPV Detection limit

16, 18 102 copies

31, 33, 45, 35, 39, 51, 52,

53, 54, 56, 58, 59, 66, 68,

69, 73

103 copies

03, 06, 10, 11, 26, 27, 32,

34, 40, 42, 43, 44, 55, 57,

67, 70, 71, 74  

105 copies



· Final Results by “Digieye Ⅱ“



9G DNAChip is the only DNAChip which hybridizes at 25oC with single 

stranded DNA and DNA-linked proteins, aptamers, and small molecules. It binds 

with DNA-linked biomolecules with exceptional strength. (32time higher than 

other DNA chip) Detection limit has been approved 5ng/ml-50pg/ml of proteins. 



T16HC

Loading mixture of antibodies and antigen in hybridization solution on strip

Hybridization process binds the reacted biomolecules on specific sites.
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-. All companies use chemical and biological method to immobilize DNAs on chip 

surface. The technology has shown problems to generate spacing among DNA's on 

DNA chips. Target DNA should need spacing between capture DNAs to get in and 

bind efficiently and specifically. Unfortunately, classical methods failed to prove 

spacing among the immobilized DNAs. 

-. 9G Technology proved spacing among the DNAs on 9G DNAChip. Target DNAs 

connected to proteins, aptamers, and evem small molecules like drugs can bind on 

specific capture DNA after whatever solution-phase reaction with targets. 

-. 9G Technology is the only technology for 25oC hybridization with over 80% yield 

in 5 min.

-. For DNA chips, the designing capture probe is very hard and time-consuming. 

BMT has patents for designing capture probes on selected areas on the PCR regions 

including the primer regions. The split method which split the PCR products to make 

them easy to hybridize on BMT 9G DNAChip shows 32times better intensity 

compared to other DNA chips when the same PCR condition and product are applied 

to analyze the samples.  
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Section company Developed technology

DNA Chip Genomictree DNA chip, Biomarker develop

ment

Mygene HPV DNA chip

Biomed lab HPV DNA chip

Bioland DNA chip

Bioneer DNA Synthesis and reagents

Macrogen DNA chip, genome analysis

Diachip DNAChip for cancer detection

Greiner Bioone HPV DNA chip

Protein chip Boditech Med Diagnostic Kit

Genetica Protein Chip

Proteogen Protein chip and reader



SWOT

Strength

Securing patents of Platform Technology

Development of a variety of biochip products

Secure a manufacturing technology of new protein chip

Secure a manufacturing technology of new DNA chip and competitive price

Secure early diagnostic chip and low-cost scanners

Weakness

Lack of R&D and commercialization funds

Staffing issues by geographical constraints

Low international recognition



SWOT

Threat

Opportunity

HPV Vaccine and drug development due to activation of  the HPV DNA chip          

diagnostics market                                                                                                      

New technology of patient convenience to paradigm shift (Simultaneous diagnosis 

of various kinds of diseases of disease, etc.)

Atrophy of the project area due to large corporations, creating a niche market                                               

The necessity of quick and cheap test methods                                              

Expansion of interest in DNA chip & protein chip

Threat Avoidance plan

Patent disputes                                                            Securing patents of platform Technology

The emergence of competing technologies               Ensure competitive prices

Lack of manufacturing facilities                               Secure manufacturing facility

Lack of licensing and marketing system                  Approval obtained and expansion of sales

Competition from companies with global sales       Secure a manufacturing technology and                    

price advantages of products



Comparing Prices

More than 3 million per year to produce a test kit to secure a manufacturing facility

Self-produced raw materials, manufacturing process optimization due to securing of

the global price competitiveness

Securing of low-cost manufacturing techniques of DNA chip and detector

The latest quality management systems operating (ISO 13485)

Comparison of DNA chip prices(HPV) Comparison of detector prices

BMT D  

company

50 

300 

Unit : 10,000 won 

(Price / 100 tests)

BMT P 

company

5,000 

60,000 Unit : US$ 57,000 

E  

company

D 

company

30,000 

G 

company

6,000 

A 

company  

130 

G 

company

250 
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(SOURCE : Frost & Sullivan )
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(SOURCE: Frost & Sullivan )
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-. 9G DNAChip Products are ready to sell in Korea and EU. US market after 

510K approval should be fruitful. Expected Revenue would be doubled 2010 

and tripled in 2011. 

-. DDI products are expected to give revenues in year 2012. Whole revenue 

would be very close to 2 million US dollars at the end of year 2012.
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certificate 



Plant registration Manufacturing license certificate



certificate





Venture Company Certificate INNO-BIZ Certificate



Certificate of R & D Center


