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Frost & Sullivan’s Global Research Platform 

Frost & Sullivan is in its 50th year in business with a global research organization of 1,800 

analysts and consultants who monitor more than 300 industries and 250,000 companies. 

The company’s research philosophy originates with the CEO’s 360-Degree Perspective™, 

which serves as the foundation of its TEAM Research™ methodology. This unique approach 

enables us to determine how best-in-class companies worldwide manage growth, 

innovation and leadership. Based on the findings of this Best Practices research, Frost & 

Sullivan is proud to present the 2013 Global New Product Innovation Award in Single Cell 

Analysis Platforms to Silicon Biosystems. 

Significance of the New Product Innovation Award 

Key Industry Challenges Addressed by Superior Product Solutions  

Recent technological advances have made it possible to enumerate and identify sub- 

populations of rare cells.  However, the isolation and capture of cells like CTCs (circulating 

tumour cells) with high grade purity for molecular analysis has always been a problem. 

Circulating tumor cells are a powerful prognostic indicator for monitoring the spread of 

cancer. Previously existing methods of purification of rare cell populations - including CTCs - 

are not capable of recovering cells with 100 percent purity. Frost & Sullivan notes that a 

combination of centrifugation, magnetic bead separation, and flow cytometry are the 

primary techniques used for rare cell isolation.  Purification and isolation of rare large and 

delicate cells are most often carried out by techniques such as FACS (fluorescence-activated 

cell sorting). To obtain cells of highest level of purity using FACS, the cells need to undergo 

at least two rounds of isolation; each time, there is a requirement to confirm the purity of 

the sample.   

Studies have shown that CTCs are a heterogeneous population. This variation, in addition to 

their fragile nature, adds a lot of complication with regard to most isolation techniques. 

Isolation techniques that are based on the size of the cell may result in destruction; viability 

of CTCs may be decreased by 70 percent. Only a small subset of CTCs can be identified 

when there is a large enough subset to work with. Also, when the cells are passed through a 

narrow aperture at high speeds, the shear forces can affect the cells and make them 

nonviable. 

In order to perform accurate genetic analysis and produce clinically viable results, there is 

the need for 100 percent pure populations of cells.  

Frost & Sullivan independent research indicates that the enthusiasm and attractiveness of 
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various cell sorting and enumerating technologies have given a huge boost to this market, 

with several vendors investigating technologies and offering different value propositions.  

Key Benchmarking Criteria for  New Product Innovation Award  

For the New Product Innovation Award, the following criteria were used to benchmark 

Silicon Biosystems’ performance against key competitors: 

• Innovative Element of the Product 

• Leverage of Leading-Edge Technologies in Product 

• Value Added Features/Benefits 

• Increased Customer ROI  

• Customer Acquisition/Penetration Potential 

Decision Support Matrix and Measurement Criteria  

To support its evaluation of best practices across multiple business performance categories, 

Frost & Sullivan employs a customized Decision Support Matrix (DSM). The DSM is an 

analytical tool that compares companies’ performance relative to each other with an 

integration of quantitative and qualitative metrics. The DSM features criteria unique to each 

Award category and ranks importance by assigning weights to each criterion. The relative 

weighting reflects current market conditions and illustrates the associated importance of 

each criterion according to Frost & Sullivan. Fundamentally, each DSM is distinct for each 

market and Award category. The DSM allows our research and consulting teams to 

objectively analyze each company's performance on each criterion relative to its top 

competitors and assign performance ratings on that basis. The DSM follows a 10-point scale 

that allows for nuances in performance evaluation; ratings guidelines are shown in Chart 1. 

Chart 1: Performance-Based Ratings for Decision Support Matrix  

 

 

 

 

 

This exercise encompasses all criteria, leading to a weighted average ranking of each 

company. Researchers can then easily identify the company with the highest ranking. As a 

final step, the research team confirms the veracity of the model by ensuring that small 

changes to the ratings for a specific criterion do not lead to a significant change in the 
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overall relative rankings of the companies. 

Chart 2: Frost & Sull ivan ’s  10-Step Process for Identifying Award Recipients 

 

 

Best Practice Award Analysis for Silicon Biosystems  

The Decision Support Matrix, shown in Chart 3, illustrates the relative importance of each 

criterion for the New Product Innovation Award and the ratings for each company under 

evaluation. To remain unbiased while also protecting the interests of the other 

organizations reviewed, we have chosen to refer to the other key players as Competitor 1 

and Competitor 2. 

Chart 3: Decision Support Matrix for  
New Product Innovation Award 
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Relative Weight (%) 20% 20% 20% 20% 20% 100% 

Silicon Biosystems 9 9 9 9 9     9.0  

Competitor 1 8 9 8 7 8     8.0  

Competitor 2 8 8 8 7 8     7.8  
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Criterion 1: Innovative Element of the Product 

 

Silicon Biosystems introduced the single cell analysis platform DEPArrayTM system.  This 

solution exploits microelectronics and microfluidics to manipulate and collect cells. The 

approach is patented by Silicon Biosystems, and Frost & Sullivan appreciates the fact that 

the company's solution offers the unique possibility of controlling individual cells and micro-

particles inside a micro-chamber.  The system makes it possible to view, sort, select and 

separate individual cells for further investigation. 

With the advent of new molecular analysis tools, including next generation sequencing and 

high content analysis, there is increased interest in being able to characterize a disease. The 

DEPArrayTM system offers high-quality image-based selection of individual cells with 

automated cell routing and recovery technology.  This unique combination of features 

enables molecular analysis of specific cells and cell subpopulations, which is critical in 

understanding the biological significance of rare subtypes of cells. 

Frost & Sullivan independent analysis across market participants confirms that Silicon 

Biosystems’ DEPArrayTM system is the only technology that can isolate single cells with 100 

percent purity. The company has further been able to provide a complete solution with their 

Ampli1™ WGA kits for whole genome amplification, thereby enabling downstream molecular 

analysis of isolated single cells. These technologies provide a breakthrough within the single 

cell genetics space and play an important role in addressing the unmet needs of the medical 

research community. Although the system was commercially available in 2011, Frost & 

Sullivan applauds the fact that the installed base has grown immensely in the last year. 

Criterion 2: Leverage of Leading-Edge Technologies in Product 

 

The DEPArrayTM system is based on the principle of dielectrophoresis (DEP) and its effect on 

neutral particles, such as cells. Leveraging an array of individually controllable electrodes on 

the DEPArray™ cartridge, the system creates non-uniform electric fields over the electrodes, 

thereby generating a large array of DEP ‘cages.’ Changes in the electric field pattern move 

the DEP cages and the cells that are trapped within them. The automated system uses a 

six-channel fluorescence microscope and CCD camera to enable identification of intact, pure 

cells of interest, based on user-defined criteria for fluorescence labeling and morphological 

characteristics. After imaging, individual cells in separate DEP cages are selected for 

collection and moved to the recovery area using the system’s CellBrowser™ software.  

The company has developed this proprietary technology to advance research into the 

biological complexities of disease at the level of individual cells; to aid drug development 

efforts; and to eventually impact patient care with products for IVD (in vitro diagnostics) 

use. This system effectively addresses the needs of the clinical research community, where 

scientists continue to investigate the clinical utility of CTCs and how to use genomic 

information from these cells to predict outcomes and guide therapy decisions. This 

information will ultimately enable CTC collection and characterization to be used as a “liquid 
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biopsy,” minimizing the need for multiple invasive traditional biopsies to be performed. 

Criterion 3: Value Added Features/Benefits 

 

The characterization and comparison of cells from different types of samples are crucial, 

especially when it comes to researching biological processes over time. The DEPArray™ 

system is designed to recover pure cells from a wide range of samples, including live cells, 

fixed cells, fine needle aspirates, enriched whole blood, and cells labeled with intracellular or 

extracellular fluorescent probes. Cell selection is based on user-defined, rather than pre-

configured, parameters. This flexibility enables use of the DEPArray™ system for a broad 

variety of applications, including stem cell research, plant biology, fetal cell studies, and 

oncology research. 

The DEPArray™ platform enables isolation of intact, pure cells that are suitable for even the 

most challenging single cell downstream applications, such as next generation sequencing, 

whole genome amplification, and expression analysis. Heterogeneity in biological samples 

can mask important molecular characteristics present in a small subset of rare cells; 

contaminants can also confuse results. Isolation of individual cells and subpopulations of 

specific cell types, free of cell fragments, clusters or any debris that may be present in the 

sample matrix, ensures robust, reproducible results from downstream analyses.  

Criterion 4: Increased Customer Value  

 

Developing true innovations and bold new products is a challenge in today's business 

environment, and customers report to Frost & Sullivan that they are constantly searching 

for products that create value through innovation.  Silicon Biosystems began expanding its 

sales in Europe and U.S, and by 2012 the company saw tripled sales and slowly expanded 

its geographic focus to Asia.   

Dr. Massimo Cristofanilil (previously with The Fox Chase Cancer Center and now with 

Thomas Jefferson University and the Kimmel Cancer Center) lead the U.S market adoption 

of the DEPArray™ technology which is now being used to identify biomarkers for CTCs in 

multiple cancer centers and pharma translational research programs. The company is also 

currently offering the recovery of single pure cells through the DEPArray™ system as a fee 

for service, where clients can recover specific subpopulations of cells by sending their 

samples either to Silicon Biosystems lab or to one of Silicon Biosystems collaborators that 

offers the service.  

Beyond sorting, customers are also able to leverage the technology’s potential to investigate 

cell-cell interactions, such as to study cell lysis mechanisms induced by cytotoxic cells; 

perform single-cell immunophenotyping; and research the effects of potential new 

therapeutics on specific cells. The instrument is currently CE-IVD labeled with intended use 

for isolating pure CTCs identified by immunofluorescence from enriched peripheral blood of 

cancer patients. Although in the US it is currently for research use only, Frost & Sullivan 
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points out that it will soon be seen extending its application towards diagnostics.  

Criterion 5: Customer Acquisition/Penetration Potential 

 

The DEPArray™ system is well-suited for applications in oncology research, where there is a 

critical need to understand the heterogeneity of tumor cells and to characterize CTCs and 

CECs (circulating endothelial cells).  The system also has applications in stem cell research, 

in isolation of primary cells from tissue and of neurons differentiated from stem cell-derived 

keratinocytes. In fetal cell biology, the platform is being used for biomarker identification for 

isolation of fetal cells from maternal blood. In each of these arenas, the company’s 

customers are able to substantially improve the outcome of their studies by recovering pure 

cells for downstream analysis such as next generation sequencing, copy number variation 

(CNV) analysis, genomic hybridization, and SNP (single nucleotide polymorphism) detection. 

While the future potential of this technology is primarily directed towards oncology 

diagnostics and non–invasive prenatal diagnostics, many other areas of basic and clinical 

research will also derive benefit from the technology. 

Conclusion 

The 2013 Frost & Sullivan Global New Product Innovation Award properly recognizes Silicon 

Biosystems for the innovative concept exhibited by the DEPArray™ system In addition to 

building important relationships with potential customers and forming strong partnerships to 

support the commercialization of the DEPArray™ platform, the company has been 

instrumental in setting up the small but highly skilled professional team that has been 

responsible for bringing Silicon Biosystems’ technology to the forefront. The company has 

prided itself in being able to provide viable cells of 100 percent purity, thus facilitating 

downstream applications meant for rare cell analysis. 

The CEO 360-Degree Perspective
TM 

- Visionary Platform for Growth 

Strategies  

The CEO 360-Degree Perspective™ model provides a clear illustration of the complex 

business universe in which CEOs and their management teams live today. It represents 

the foundation of Frost & Sullivan's global research organization and provides the basis on 

which companies can gain a visionary and strategic understanding of the market. The CEO 

360-Degree Perspective™ is also a “must-have” requirement for the identification and 

analysis of best-practice performance by industry leaders.  

The CEO 360-Degree Perspective™ model enables our clients to gain a comprehensive, 

action-oriented understanding of market evolution and its implications for their companies’ 

growth strategies. As illustrated in Chart 5 below, the following six-step process outlines 

how our researchers and consultants embed the CEO 360-Degree Perspective™ into their 

analyses and recommendations.   
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Chart 4: How the CEO's 360-Degree Perspective™  Model Directs Our Research  

 

Critical Importance of TEAM Research 

Frost & Sullivan’s TEAM Research methodology represents the analytical rigor of our 

research process. It offers a 360-degree view of industry challenges, trends, and issues by 

integrating all seven of Frost & Sullivan's research methodologies. Our experience has 

shown over the years that companies too often make important growth decisions based on 

a narrow understanding of their environment, leading to errors of both omission and 

commission. Frost & Sullivan contends that successful growth strategies are founded on a 

thorough understanding of market, technical, economic, financial, customer, best 

practices, and demographic analyses. In that vein, the letters T, E, A and M reflect our 

core technical, economic, applied (financial and best practices) and market analyses. The 

integration of these research disciplines into the TEAM Research methodology provides an 

evaluation platform for benchmarking industry players and for creating high-potential 

growth strategies for our clients.  
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Chart 5: Benchmarking Performance with TEAM Research  

 

 

About Frost & Sullivan 

Frost & Sullivan, the Growth Partnership Company, enables clients to accelerate growth 

and achieve best-in-class positions in growth, innovation and leadership. The company's 

Growth Partnership Service provides the CEO and the CEO's Growth Team with disciplined 

research and best-practice models to drive the generation, evaluation and implementation 

of powerful growth strategies. Frost & Sullivan leverages 50 years of experience in 

partnering with Global 1000 companies, emerging businesses and the investment 

community from more than 40 offices on six continents. To join our Growth Partnership, 

please visit http://www.frost.com. 
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