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1. Introduction 

The main objective of the Public Policy Project in Bioeconomy (PPPBio) is to develop 

a Roadmap of the Bioeconomy for Brazil focusing on São Paulo State and more 

specifically on Campinas Region. The main idea is to create the basis for a world-class 

ecosystem in bioeconomy for Brazil that could be replicated in other regions and serve a 

model to boost Brazilian economic development. 

Considering the necessary global effort and Brazilian Government commitments, the 

PPPBio Project proposes the following vision: 

The Brazilian economy, in the next 10-35 years, will experiment a transition towards the 

bioeconomy in substitution of petroleum-based (fossil) economy. This transition will take 

place with the promotion of high value sustainable bio-based products, derived from 

agriculture, food, health, bioenergy and green chemistry, will have to be effective, 

efficient, and advantageous from the environmental, social and economic points of view, 

in order to consolidate the expansion of the Brazilian economy and its participation 

worldwide. 

From this Vision, three objectives arise: (i) reduce GHG emission, (ii) increase number of 

formal jobs and (iii) create new products (Cortez, 2016): 

 

One of the important research topics considered in this project, previously selected and 

considered relevant by the group of researchers from the members of the Agropolo 

Campinas-Brazil, are Ingredients, functional processed foods and health, more 

specifically ingredients and functional processed foods whose health effects have 

been scientifically proven, which was the focus of the Workshop, entitled “Ingredients, 
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Functional processed foods and health”. The main objective of this Workshop was to 

structure project research themes and to allow a good interaction with the private sector, 

which will create the necessary activities to develop the bioeconomy in the different 

sectors or areas. 

This WR presents the Desired products, technologies or processes, the Critical 

System Requirements, Large Technological Areas, Technology Drivers, Present 

Scientific and Technological Capabilities, Gaps and Barriers, and Technological 

Development Strategies. 

Section I – Desired products, technologies or processes 

This section aims to present needs that are specific to ingredients and functional 

processed foods whose health effects have been scientifically proven. 

Brazil is the largest tropical country in the world, the second largest agribusiness exporter 

and the one with the greatest potential for growth in agricultural production, in the world. 

Due to its characteristics, Brazil is, perhaps the country with the greatest development 

potential in bioeconomy areas. 

In this context, it is worth emphasizing that Brazil already is: the 1st sugar producer and 

exporter, 2nd soya, beef and chicken exporter, 2nd ethanol producer (40% of the 

domestic fuel market for light vehicles), and the agribusiness represents about 50% of the 

Brazilian trade balance. 

However, despite the significant gains recorded in recent decades in various sectors of 

agribusiness, it should be noted that the growth potential is even greater, given that the 

country needs to optimize its arable land (with better planning), maximizing land 

productivity gains with greater environmental sustainability. There are several products 

that can, through innovation, add value and further increase income not only to the 

producer but to the entire production chain. 

So, it coexists in the country important factors: areas with high potential, tropical 

agriculture knowledge, and good prospects for production of agricultural raw materials 

increasing, however, there is not yet sufficiently favorable ambience yet for Bioeconomy 

innovation, in the country. 

Therefore, it is important to mention that although Campinas Metropolitan region has a 

large national and international prominence in the agribusiness field, there is still a long 

way to go in the valuation of Brazilian products both aiming at domestic and international 

market and this is, precisely, the main expected goal to be achieved by Agropolo 

Campinas-Brazil. 
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The development of new ingredients with functional properties as well as the expansion of 

use of existing ones will expand the functional products offer, going to meet the need for a 

market that in the past decade has grown above food and drinks as a whole. Functional 

products should continue growing in the coming years, taking into account the following 

drivers: 

• Increase of the population; 

• Increase in the number of elderly people; 

• Increase of processed foods consumption; 

• Increase in the cost of health care; 

• Increase in the number of people with chronic non-communicable diseases - 

NCDs; 

• Increase of consumer interest by the interrelation between food and health; 

• Increase of schooling and income; 

• Increase of diet segmentation; 

• Faster Advance of CT&I, especially in the areas of biotechnology, nanotechnology, 

systems biology, synthetic biology, bioinformatics, nutrigenomics, automation and 

robotics. 

According to trends, functional products should continue growing in the coming years and 

will cause a positive impact in the three main objectives of the bioeconomy project: 

• Creation of new products with high aggregated value: The growth in the 

ingredients and processed foods markets and the increase of embedded 

technology in them will lead to greater added value to the whole sector. The high 

degree of embedded technology is evidenced by the wide availability of patented 

and sophisticated products. According to REAVELL (2012), the strategy of big 

ingredients companies is to increase the participation of special ingredients in their 

product portfolios (adding value), which calls for strong investment in RD&I. 

• Increase number of formal jobs: Also in this case, the growth in the sector will 

increase the generation of formal jobs, especially jobs with higher qualification. 

• GHG reduction: Coming to a set of factors, namely: 

a) adoption of cleaner technologies by industries; 

b) increase of industry productivity; 

c) increase the option for integral utilization of raw materials; 

d) greater efficiency in the application of bioactive compounds; 

e) reduction in the use of the health system. 

The inputs to be considered are the following: 
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• Ingredients: all those which have their functionality scientifically proven, preferably 

protected (micro or nanoencapsulated) to avoid losses during processing, to obtain 

the best use after consumed (targeted delivery, bioavailability) and shelf life of at 

least a year. That is, to fulfill all these requirements and can be offered on the 

market, the raw ingredient has that worked through several steps, as for example: 

verify if the identity of the molecule is preserved; verify that the content was kept; 

to test their effectiveness; go through different processes, including those that will 

be responsible for its preservation and protection. 

• Processing: especially those that preserve the functional components. For such 

preservation, adjustments in procedures are necessary, which have to be studied 

on a case by case basis. Among others, it is necessary to adjust the following 

parameters: formulation, flow, pressure, temperature and curing time. 

• Products: the most varied possible, in order to enlarge the spectrum of options for 

the consumer. 

There are many opportunities in each, as can be seen in Table 1. 
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Table 1 Opportunities: Ingredients, Processing and Products 

COMPONENT OPPORTUNITIES 

Ingredients 

• Creation of a multidisciplinary centre to support and validate the scientific proof of functional properties, with 

an unique alignment and in line with international standards  

• Expand the exploration of Brazilian biodiversity 

• Intensifying investments in: i) nutritional genomics; ii) gut microbiome; iii) omic technologies; iv) synthetic 

biology; v) organic synthesis and vi) identification, extraction and purification of bioactive compounds 

• Ingredients extraction from waste and by-products in the food industry 

• Investigation of bioactive compounds in waste and by-products of the food production chain 

• Alternatives to replacement of additives, including conservatives 

• New natural antimicrobials to replace the synthetic ones 

• Search for natural antioxidants 

• New protein ingredients (sunflower) 

• Define percentage of application of different ingredients to not demand to the Q2 the final products 

registration 

• Focus on new analytical methodologies 

• Transfer to the industry the responsibility for the products, punishing them if the benefit is not proven 

• Survey of ingredients of the different Brazilian regions with the potential to develop products 

• Interaction between bioactive compounds and other compounds present in food matrix 

• Brazilian production of yeasts and probiotics in commercial scale 

• Qualitative and quantitative analysis of bioactive substance 

Processing 

• Intensifying investments in: i) food processing RD&I, ii) fermentation, extraction and isolation; iii) 

microencapsulation RD&I; iv) nanoencapsulation RD&I and; v) processing of drying and extraction of natural 

ingredients 

• Development of new processing for micro and small companies 

• Dissemination of industrial use of membrane technologies 

• New processing to expand cooperation and to accelerate the commercialization of products and ingredients 

• High capacity to generate innovation 

• Investing in non-conventional processing technologies 
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COMPONENT OPPORTUNITIES 

Products 

• Intensifying investments in new products development 

• Postgraduate funded by companies (clinical analyses – ANVISA) 

• Products for micro and small companies 

• Publication of guidelines for the regulated sector with scientific assistance to facilitate regulation 

Source: authors and Breakout session. 
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It is very likely that the market for ingredients and functional foods will continue to grow in 

the coming years, since there are several factors pointing in that direction. The question is 

whether this growth will be similar to that observed in recent years. 

In addition, there are limiting factors that can interfere in this growth, such as a very 

conservative regulatory system, lack of skilled labor and lack of alignment with the world 

trends. 

Another limiting factor is the cost of large-scale production of functional ingredient 

(extraction and purification process, microencapsulation or nanoencapsulation).   

There is also the cost to prove scientifically the efficacy and safety in the use of the 

ingredient, and require: 

• More complex researches; 

• Greater analytical skills and more sophisticated equipment; 

• Greater use of well-designed clinical trials to prove the alleged claims, mainly 

double blind randomized controlled ones; 

• Meet the requirements of labeling and consumer information. 

Aiming to reduce these limiting factors, the food and ingredients industry has expanded 

partnerships with research and development centers and with the pharmaceutical 

industry. 

Another factor that can limit or boost the ingredients and functional foods is the proper 

communication with the consumer. A lot of research has to be dedicated to this theme, 

both to understand what consumers really want and to explain to him properly and 

effectively the positive effects of functional foods. It is difficult but necessary, because 

without consumer confidence it will be very difficult to move forward. 

There is not a consensus among academia, government and industry about the way that 

the segment of functional foods and ingredients should follow, because it is a complex 

and multidisciplinary theme. There is, however, agreement on some points, whose 

improvement will bring development to several other segments such as increasing 

investment in CT&I, training of skilled labor and encouraging entrepreneurship. 

Section II – Critical system requirements 

Once the “product” is defined – ingredients and functional processed foods whose health 

effects have been scientifically proven – the goal of this section is to identify what are the 

critical qualities that it must possess, named critical system requirements (CSR). Here, 

a small set of functional and performance requirements is identified, characterizing the 
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high level dimensions that the “product” of this specific Technology roadmapping (TRM) 

component must seek, as well as its long term targets, preferably quantitative. 

In short, CSR are high level parameters most critical to solve the problem of (i) creating 

new products that may contribute to the (ii) reduction of GHG emission and (iii) increase 

the number of formal jobs, in accordance to the Vision. Each CSR must be a reflection of 

the strategic goal (and corresponding targets) defined in the Vision, and also its long term 

target must be broken into intermediate ones: today, 2025 and 2050. 

For this TRM component the CSRs are: 

Table 2 Critical system requirements 

CRITICAL SYSTEM REQUIREMENT - CSR 
Current 

(2015) 

2025 VISION 

(2050) 

Create new products with high aggregated value 

• CSR#1: Number of functional products 
launched per year 1 
 

 

 

80 
 

 

 

129 
 

 

 

557 
 

Increase number and quality of formal jobs 

• CSR#2: Growth of the functional foods market 2 

 

USD 10 
billion 

 

 

USD 16 
billion 

 

 

USD 69 
billion 

 

Contribute to GHG reduction 

• CSR#3: Growth of industry productivity 3 

 

100 
 

 

113 
 

 

237 
 

Notes: 1 As the functional products have higher aggregated value, the greater the number 

launched each year, the greater the aggregated value. 
2 The higher the functional products market is, the greater the number of formal jobs 

created. 

3 As the food industry productivity increases, the emissions will be lower. 

 

For the calculations above, were considered the following growth rates: 

• Number of functional products launched – 10% per year (2016-2020) and 5% per 

year (2020-2050). 

• Growth of the functional foods market – 10% per year (2016-2020) and 5% per 

year (2020-2050). 

• Growth of industry productivity – 2,5% per year (2016-2050). 
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Section III – Large technological areas 

While the two previous sections identified (1) the products/technologies/processes 

focused and (2) its systemic requirements, the goal of this third section is to identify the 

technology areas that must be explored in such a way that products’ requirements will be 

met. Their evolution will determine how they will contribute to meet the product’s critical 

requirements. 

To achieve the projections pointed by the CRS, the contribution of the following areas will 

be of great importance: 

1 - Definition of new types of processing and or new processing parameters for the 

various products aiming to protect functional compounds present in products. The 

addition of a functional ingredient directly to product is possible as long as you study what 

is the better food matrix for its addition in order to preserve its functionality and does not 

change the characteristics of the product. When this is not possible and there is a greater 

challenge in the association between functional ingredient and product, barrier 

technologies (microencapsulation and nanoencapsulation) can be useful to overcome the 

challenge. 

2 - Microencapsulation: this technology has become highly important for food process 

because it protects the ingredient during storage or processing and releases it at the right 

time and place. Many ingredients can be microencapsulated as vitamins, prebiotics, 

probiotics, flavours, etc. Obtaining a stable functional ingredient is inadequate if it cannot 

be easily integrated in the food. Many ingredients are hydrophobic and dispersing them in 

hydrophilic food powders is a real challenge. In addition to protecting them, 

microencapsulation allows their conversion to suitable and managable powders. 

3 – Nanoencapsulation: this technology is similar to microencapsulation aside from it 

involving smaller (nano) particles. This size reduction can improve some interactions of 

functional ingredients and the body metabolism as its absorption and bioavailability. This 

technique is already commonplace within a range of industries but it is accepted that only 

around 10% of potential applications are being exploited. 

4 - Nutritional genomics: comprises the nutrigenomics (effect of the diet components on 

gene expression) and the nutrigenetic (effect of genetic variability or polymorphism on 

diet components). It is important to highlight that in recent years the study of the 

epigenome, set of substance involving the genome and that control its operation, and of 

epigenetics, set as inheritable change in gene expression without any change in the 

primary sequence of DNA, has grown. DNA methylation, modification of histones and 

microRNAs are the most important mechanisms of this process. The epigenome can be 

altered by environmental factors, including diet, that is one of the main. 
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The development of nutritional genomics depends on deepening knowledge in the areas 

of systems biology and human microbiome, as detailed below: 

Systems biology is the study of the interactions among the thousands of human genes 

and thousands of diet components. This is an area of high complexity, because of the 

interaction occur in different phases (transcription, translation and metabolism) and in 

different mechanisms (bioavailability, DNA repair and transport) and in different organs 

and systems of the body, including the gut microbiome. Understanding these molecular 

mechanisms is to understand how food and its components modulate the health. Such 

studies are being made possible by omic technologies (transcriptomics, proteomics, and 

metabolomics), sophisticated analytical techniques that allow for the simultaneous 

analysis of thousands of molecules such as RNA, proteins and metabolites in human 

tissues and fluids, food and microbiome (LAJOLO, 2014). 

The development of systems biology will also allow: find new molecular markers and 

genetic predictive markers of changes in physiological balance changes in physiological 

balance that, if maintained, may lead to diseases; Develop compounds, foods and 

interventions to avoid changing the balance and the consequent development of 

diseases; and Establish the foundations of individualized nutrition, the action of bioactive 

compounds and the demonstration of efficacy of functional foods claims (LAJOLO, 2014). 

Recent studies have shown the influence of gut microbiome in energy metabolism, 

bioavailability of nutrients, endocrine and immune systems and even in the central 

nervous system, through the gut-brain axis. The intestinal microbiome varies with the 

individual and with the diet and, if his harmonic interplay with the body and balance are 

disrupted, diseases may appear. Therefore, knowing the ingredients and functional food 

interactions with gut microbiome is essential to define gut health predictive biomarkers 

and also for the definition of claims (LAJOLO, 2014). 

Biomarkers used for healthy population have distinct characteristics of biomarkers used in 

patient population, that are based on clinical trials. It is therefore important to establish 

more appropriate criteria, based on the totality of the evidence as evidence, 

epidemiological, animal trials, mechanisms and biological plausibility of more evenly, i.e. 

evidences that reduce the emphasis in clinical trials as the only ones able to demonstrate 

cause-and-effect relationship. The harmonization of criteria and claims is not simple and 

there has been a convergence of several countries to seek human intervention trials of 

high quality. As it is not always possible or ethical to evaluate the effect of a bioactive 

compound in the reduction of risk of a disease, it is necessary to develop predictive 

biomarkers or surrogate of the desired effects (LAJOLO, 2014). 

5 - Identification, extraction and purification of bioactive compounds: To master 

these techniques is important, especially for exploratory studies. We highlight here the 

richness of the Brazilian biodiversity, which presents enormous potential. 
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6 - Organic synthesis: This competence is important because it can enable the 

commercial production of bioactive compounds isolated from nature by chemical 

synthesis. 

7 - Fermentation, extraction and purification of bioactive compounds: This 

competence is important because many bioactive compounds are produced by 

microorganisms. In addition, genes that encode bioactive compounds isolated from 

nature can be cloned in microorganisms, which are capable of synthesizing them by 

fermentation, allowing its commercial production. 

8 - Synthetic biology: the use of these techniques simplifies the process of fermentation, 

considering that genes of interest are cloned in a standard microorganism, which 

chromosome is synthetized and whose nutritional demands are well known (VIALTA, 

2014). 

Section IV – Technology drivers 

In this stage, each CSR is mapped / transformed into technology drivers for each of the 

large technology areas previously identified. These technology drivers are critical 

variables in the identification of technological alternatives that will be selected later. 

The research team presents goals for each of the identified technology drivers, which 

correspond to the CSR that the “product” must possess. The technology driver’s goals 

specify how well a technology alternative must do in a given timeframe. In other words, 

the goals are defined for the final system delivery that one foresees at the end of the 

timeframe (Vision – 2050). 

 

 

 

 

 

 

 

 

 



                                                                                                                            
 

12 

Table 3 Technology drivers 

TECHNOLOGY DRIVERS for each technological area Current 2025 
Vision 

(2050) 

Definition of new types of processing and or new 

processing parameters 

• Number of unconventional methods of processing 
established 

• Level of processing automation 

 
 

low 
 

low 

 
 

low 
 

medium 

 
 

high 
 

high 

Microencapsulation 

• Development of new techniques of microparticles 
production 

• Development of new structure (wall) materials 

 
low 

 
low 

 

 
medium 

 
medium 

 

 
high 

 
high 

 

Nanoencapsulation 

• Increase capacity to scale up the particles 
production 

• Increase analytical capacity 

 
low 

 
low 

 
medium 

 
medium 

 
high 

 
high 

Nutritional genomics 

• Omic technologies development  

• Knowlegment of human microbiome 

 
medium 

low 

 
medium 
medium 

 
high 
high 

Synthetic biology 

• Development of chassis microorganisms more 
efficient 

• Increasing of engineering approach in biology 

low 
 

low 
 

medium 
 

medium 
 

high 
 

high 
 

Organic synthesis 

• Development of analytical technologies 

• Development of organic catalysts 

 
low 
low 

 
medium 
medium 

 
high 
high 

 
As shown above, it is very difficult to establish quantitative targets for indicators. Further 

research is needed to develop them. 

Section V – Present scientific and technological capabilities 

This section presents the capabilities of the current Science & Technology system 

currently in place in each of the technology areas presented here, including a description 

of state-of-the-art technologies considered. It is supposed to be a competency map 

present in Brazil. 
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- Definition of new types of processing and new processing parameters 

Brazil offers infrastructure and trained personnel with critical mass to work on that subject. 

- Microencapsulation 

The number of applications for microencapsulation technologies in foods, and especially 

functional food, is increasing. However, many challenges still remain. For example, 

incorporation of water sensitive ingredients in high moisture foods is not solved because 

most capsules impermeable to water are not soft and will be detected by consumers. 

Developing a microencapsulated product is a challenge, requiring a multi-disciplinary and 

integrated approach. Despite of existing many microencapsulation technologies currently, 

many are still at the development stage. Fortunately, the scientific and industrial 

community are organizing themselves in this regard. One example is The 

Bioencapsulation Research Group – BRG (http://bioencapsulation.net/), one of the largest 

non-profit associations on applied microencapsulation. 

The global microencapsulation market was worth USD 5.6 billion in 2015 and it is 

estimated to be USD 8.4 billion by 2020. The market size is expected to expand at a 

CAGR of 8.6 % over the period of 2015 to 2020 (BUSINESS WIRE, 2016). 

In Brazil, despite the large number of studies, the number of purely national commercial 

products based on micro-encapsulation is still modest. In many cases, the applied 

microparticles used in national products are imported (ALVIM, 2014). Such a reality is 

observed in the study which showed that of the 80 patents deposited in Espacenet ® in 

2011, only one was from Brazil, highlighting the need for greater public and private sector 

investment in this technology (AHMED et al., 2014). This study also showed a trend of 

increase in the number of deposits over the years, mainly between 2001 and 2011, 

indicating that many innovations have been carried out. 

- Nanoencapsulation  

Despite important efforts (ABDI, 2010), nanotechnology is still in its infancy in Brazil, in 

need of public and private support not only for technological development, but also for the 

commercialization of products and services resulting from the application of this 

technology. The Brazil has identified opportunities in the area of food, but has still faces 

the following challenges to win: establishment of regulatory framework defining clearly the 

possibilities of its application and the responsibilities on the risks assumed; definition of 

investment policies that enable the scientific advance and technological diffusion of 

nanotechnology; creation of governance mechanisms that facilitate communication with 

society and provide greater transparency about the benefits and risks of nanotechnology 

application (PISCOPO et al., 2013). 

http://bioencapsulation.net/
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GIA announces the release of a Comprehensive Global Report on Nanoencapsulation for 

Food Products. The global market for nanoencapsulation for food products is projected to 

reach US$8 billion by 2020, driven by strong demand for functional foods, and 

improvements in nanoencapsulation techniques (GLOBAL INDUSTRY ANALYSTS INC., 

2015).  

The following table shows the types of influence that the demand drivers of ingredients, 
food and packaging sectors will cause in the areas of micro and nanoencapsulation. 
 

DRIVER Microencapsulation Nanoencapsulation 

Increasing demand for functional 

products 
Strong Strong 

Rising demand for better food 

packaging 
Medium Strong 

Surging interest in ethnical, flavor and 

gourmet food  
Strong Strong 

Need increase shelf life of processed 

food products 
Medium Strong 

Demands in delivery systems of 

botanical products 
Strong Strong 

Growing demands in encapsulation 

food aditives 
Strong Strong 

adapted from www.strategyr.com/Nanoencapsulation_For_Food_Products_Market_Report.asp 

The Government created the National System of Laboratories in Nanotechnology - 

SisNANO (www.mcti.gov.br/sisnano), directed to the research, development and 

innovation in nanosciences and nanotechnology, having as essential characteristics the 

multiuser character and the open access, upon submission of R,D&I project proposals or 

service request. The Government joined in the NANoREG Project 

(http://www.mcti.gov.br/projeto-nanoreg), which deals with international regulation in 

nanotechnology. The initiative was proposed by the European Union and coordinated by 

the Ministry of Infrastructure and Environment of the Netherlands. In return, Anvisa 

created in August 2014 the Internal Committee of Nanotechnology - CIN to discuss and 

present an agenda aiming to regularize the theme. In this context, the real application of 

nanostructured food ingredients is still not allowed (ALVIM, 2015). These are important 

initiatives, but insufficient. 

Brazil began supporting the development of nanotechnology research in 2001, at the 

same time as countries such as United States and China began their programs, however, 

comparatively, the country has advanced little. Brazil needs to concentrate efforts to 

boost this area as it is a big producer of food. 

http://www.strategyr.com/Nanoencapsulation_For_Food_Products_Market_Report.asp
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According to Alvim (2015), nanotechnology has important challenges for its 

implementation in Brazil and in the world, the main ones are: limitation of financial 

resources and specialized personnel; Inadequate production processes or not fully 

established yet; Definitions, characterisation and evaluation methodologies of 

nanomaterials are not completely established; Obtaining conclusive information regarding 

the risks and impacts on health and the environment; and consumer acceptance. 

- Human microbiome 

According to D’HONDT (2016) human gut microbiome is a key biological interface 

between human genetics and environmental conditions influenced by nutrition. While the 

food industry such as Nestlé and Danone has clearly stated interests in gut microbiome, 

the pharmaceutical industry and several innovative biotechnology companies have also 

identified this issue as a potential target to address chronic diseases. Although the 

scientific insights in the field are growing fast, large challenges remain in terms of 

developing an evidentiary base, standardisation and acceptance of harmonised 

regulatory frameworks. 

The characterisation of the complete human microbiome was one of the next big 

challenges after the finalisation of the human genome project, launched by National 

Institutes of Health – NIH in 2008. The availability of novel high-throughput omics 

technologies now for the first time made it possible to characterise complete microbial 

communities without isolation and pure culturing of individual species (D’Hondt, 2016). 

In 2008, it was also launched the International Human Microbiome Consortium to share 

data related to the human microbiome and make data freely available to the global 

scientific community to create a better understanding of the role of microbes in health and 

disease. The consortium aims to harmonise the work focused on the human microbiome 

and co-ordinate activities and policies of international groups and is open to other 

partners willing and able to participate according to the policies of the consortium. 

Members now include Australia, Canada, China, France, Japan, Gambia, Korea and 

Ireland. There are other more recent initiatives for a harmonized effort to address 

microbiomes or microbial ecosystems in general such as Unified Microbial Initiative – UMI 

and International Microbioma Initiative – IMI (D’Hondt, 2016). 

There are in Brazil several research groups working with human microbiome and 

exploring its interface with the various issues, such as obesity, biomarkers, chronic 

inflammation and diabetes, among others, and using tools of systems biology. There is a 

concentration of these groups in the State of São Paulo (USP, UNESP, UNICAMP, 

FACISB), but there are several other important groups in other States. 
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- Nutritional genomics 

Although it is a science created recently, it develops rapidly in the world due to its high 

innovation potential. In Brazil, there are several research groups working on this theme. 

- Identification, extraction and purification of bioactive compounds; fermentation, 

extraction and purification of bioactive compounds 

Brazil offers infrastructure and qualified personnel working in these areas, but it lacks a 

development plan focused on functional ingredients and contribution of specific resources 

for its implementation. Be competent in these areas means to qualify for the exploitation 

of our biodiversity and to achieve commercial production of isolated substances. 

Synthetic biology, described below, is a more recent area of research and has a much 

greater potential to achieve commercial production of compounds of interest. 

- Synthetic biology 

Brazil has several research groups working in synthetic biology both in the public and in 

the private sectors. An example of this is the INCT Synthetic Biology - BioSyn, 

coordinated by the researcher Elíbio Leopoldo Rech Filho and which involved four units of 

Embrapa, four units of Fiocruz, Unicamp, the joint unit GenClima (Unicamp and 

Embrapa), UnB, UFPE, UFRJ. Brazilian companies participants are Amyris, Orygen, 

Tecsinapse and Invent. Abroad participate in the j. Craig Venter Institute, UC Berkeley 

and Missouri Botanical Gardens (United States) and the Genome Analysis Center 

(England). 

BioSyn's proposal is to form a network of interdisciplinary research in biotechnology 

applied to adding value to biodiversity. The BioSyn will support and will be included in the 

consortium of synthetic biology "OpenPlant" (Open Technologies for Plant Synthetic 

Biology), formed by the most important universities, companies and research institutes of 

Brazil and in the world working with the theme of synthetic biology. 

The focus of research will be the study of biological function by function analysis, gene 

expression and accumulation of metabolites present in the native species of the Brazilian 

biodiversity and biotechnology with economic interest. The second step will be to built a 

database of genomes of plants and microorganisms, integrating data coming from 

genomic, transcriptomic, genetic variants and metabolomic. 

All results will be created within a model of open innovation and competitive cooperation, 

where the partners come together in the development of technology, and then individually 

or collaboratively, the products or services are made available to the society. 

Among technologies and technology platforms are expected the mass treatment of large 

genomes, the generation of omic database for integration and data mining, biological 

circuits design, generation of synthetic genes and development of chassis for biological 
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factories. At the end of the project, are expected to products such as: database of species 

biodiversity and Brazilian industrial interest, tools and know-how for the design and 

production of biological circuits, factory of genes and biological chassis for synthesis of 

various products such as resveratrol produced in yeast. 

- Organic synthesis 

According to Correia and Oliveira (2011), the strengthening of the concept of green 

chemistry from the 1990s promoted a change in the paradigm of organic synthesis which 

led to the resurgence of organocatalysis (a valuable alternative to the development of 

new synthetic tools). The organic synthesis has developed a lot in the last 60 years 

thanks, in large part, to the emergence of more precise analytical methods (NMR and 1H 

e 13C, mass spectrometry, new methods of chromatographic separation, etc), the rational 

strategic planning of routes and the power of new synthetic methodologies. 

Correia and Oliveira (2011) claim that the organic synthesis has been adapted to the new 

demands of society and the scientific community, citing as an example the fact that they 

act jointly to target-oriented synthesis (synthesis of a specific molecule, usually a natural 

bioactive product) and the function-oriented synthesis approaches (synthesis of 

molecules, or a set of them, in order to achieve a specific activity) , being this last method 

widely used in discovering new drugs, hence the current and future trend of increasing 

interaction between the organic synthesis, medicinal chemistry, pharmacology, biology 

and biochemistry. 

Section VI – Gaps and barriers 

This section identifies current and future gaps and barriers concerning the technology 

drivers, including the future industry’s workforce skills and knowledge base that will 

developed and deploy the new technologies. Such identification may point to the types of 

strategic decision making that will be needed in terms of education and scholarly 

programs taken by policy makers. 

The main technological gaps and barriers are: 

• Lack of public and private investment in R&D 

• Lack of access of small and medium-sized companies to the sophisticated 

equipment for processing and analyzing 

• Low internationalization of the P&D activities in the strategic areas 

• Low networking of the P&D activities in the strategic areas 

• Lack of biomarkers and molecular procedures for demonstration of efficacy and 

safety of bioactive compounds 
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The main non-technological gaps and barriers are: 

• Lack of a national plan for the development of the segment 

• Lack of enough skilled labor 

• Low entrepreneurship 

• Regulatory agencies not aligned with market trends 

• High costs for the demonstration of efficacy and safety of functional ingredients 

• Lack of effective communication with the consumers to explain the real benefits of 

functional foods, helping them to feel less confused 

These gaps and barriers add to the ones identified during the Breakout Session during 

the workshop, as can be seen in Table 4 and Table 5. 
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Table 4 Technical challenges 

COMPONENT TECHNICAL CHALLENGES 

Ingredients 

• High costs for the demonstration of efficacy and safety of functional ingredients 

• Lack of public and private investment in R&D 

• Lack of access of small and medium-sized companies to the sophisticated equipment for processing and analyzing 

• Low networking of the P&D activities in the strategic areas 

• Lack of biomarkers and molecular procedures for demonstration of efficacy and safety of bioactive compounds 

• Improvement of analytical techniques 

• Improvement of analytical area and equipment  

• Qualified laboratories for specific analyses of bioactive compounds, new compounds, etc. 

• Development of methodologies to assess the performance of a new functional ingredient in the food for which it is 

intended (e.g. tests today used for probiotics) 

• Increase stability of the bioactive compounds 

• More robust in vitro protocols to assist in validating the functionality of substances 

• Market concentration raises lack of innovation 

• Find more biomolecules with functional properties in native species from Brazil 

• Adequate and updated training related to new processing technologies 

• Standardized toxicological tests 

• New biomarkers for functionality 

• Improving or modifying properties of ingredients and compounds through new technologies 

• Encouraging the extraction of raw materials in a sustainable way 

Processing 

• Development and/or adoption of non-conventional processing technologies 

• Adequacy of processing parameters for the different functional products 

• Development of new equipment for processing and innovative processing (e.g., cleaner technologies, use of 

powdered ingredients, etc.) 

• Application of principles of circular economy 

• Strengthen teams to carry out the different steps of a project or a product, not necessarily in the same place 

Products 

• Interdisciplinary research to determine if food and nutrition policies are achieving what is intended 

• Appropriate formulation of products for incorporation of new antimicrobials (conservatives) in different types of food 

• Approximate research areas of the imminent needs of industry and society 
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COMPONENT TECHNICAL CHALLENGES 

• Develop products using native species from Brazil 

• Disseminate more products generated in the scientific world in order to generate industrially produced end products 

Source: authors and Breakout session. 
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Table 5 Non-technical challenges 

COMPONENT NON-TECHNICAL CHALLENGES 

Ingredients 

• Lack of effective of a communication plan to explain to society and consumers the real benefits of functional 

foods, helping them to feel less confused 

• Prioritization of actions that make possible to eliminate the barriers and gaps 

• Prioritization of areas in which Brazil has comparative and competitive advantages 

• Costs of analysis 

• Anvisa: promote production of native species with potential for the food industry 

• Stimulate sustainable production of plants for the extraction of bioactive compounds with industrial production 

scale 

• Show to the rural producer that is economically viable to produce native species 

• Strengthen the Mercosur for regulatory issues 

• Proof safety and effectiveness is complex and time-consuming 

• Change of posture in postgraduate programs (Ministry of Education, universities – enterprises) 

• Expand the dialogue between the regulated industry, regulatory agencies and academia 

• Increase technical and scientific knowledge of analysts from Anvisa 

• Intensification of programs and public policies for companies 

• Lack of public investments in equipment, infrastructure and technical training 

• Create multi-channel communication with consumers to educate the public about the different benefits 

• Transfer to the industry the responsibility related to the claim (if it is not approved by the regulator) 

Processing 

• Lack of skilled labor 

• Low entrepreneurship 

• Regulatory agencies not aligned with market trends 

• To increase the networking 

• Increase the degree of internationalization 

• Specify better the political role of Anvisa in public health via food 

• Processes to increase resources for regulatory (Anvisa) 

• Culture of multidisciplinary projects in the country 

• Tax incentive law to the innovations in progress (extension of the “Lei do Bem”) 

• Policies for waste reduction and waste processing 
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COMPONENT NON-TECHNICAL CHALLENGES 

• Development of quality products at a cost affordable to the low-income population 

• Public policies for clarification and awareness of the population regarding proper nutrition 

Products 

• Construction of a national plan for the development of ingredients and processed functional foods 

• Creation of public policies needed to stimulate the development of the sector 

• Studies to improve the understanding of consumer desires 

• Efficient communication mechanisms 

• Agency that regulates food must be different from the agency that regulates pharmaceuticals 

• Lack of investment and technical staff training of regulatory agencies to meet the innovation challenges  

• Greater interaction with Anvisa and regulatory bodies (industries, ITAL.) 

• Obtaining market data 

• Identification and mapping of clusters 

• Strategic national plan for the functional foods sector 

• Update of food basic legislation: food does not cure and does not prevent 

• Improve communication between research, industry and consumer 

Source: authors and Breakout session. 
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Section VII – Analysis of technological alternatives and recommendation 

With the technology drivers and its targets specified earlier, the goal of this section is to 

recommend technology alternatives for meeting such targets, identifying the maturation 

time (learning curve) for each technology alternative, or in other words, the technology 

alternative progress to comply with the drivers’ targets. 

It also identifies decision points – if more than one technological alternative have been 

recommended – in which future teams responsible for implementing this TRM’s 

recommendations will have to take go-no-go decisions. 

Important innovations to the growth for functional foods and ingredients sector should 

come from the following technology areas: 

• Processing: mature technologies that enable the necessary adjustments for the 

processing of functional ingredients. Here it is necessary to consider the adoption 

of unconventional methods of processing (high pressure, omic heating, electrical 

pulse, irradiation, microwave, membranes and others which may arise in the 

period). 

• Microencapsulation: mature technology and with the possibility of incremental 

innovations (new materials, new process conditions) and with space for radical 

innovations as new particle formation processes. An example is the "wave" of 

developing a spray dryer with controlled conditions of pressure and temperature for 

drying at lower temperatures, which can be very useful in microencapsulation. 

• Nanoencapsulation: maturing technology that shows great potential for 

incremental innovations and even disruptive, given that the period considered is 

long (35 years). In the food area, this technology is in its infancy. 

However, the greatest contribution to the development of functional foods and ingredients 

should come from the following areas; 

• Nutritional Genomics: new branch of science, but intensely studied. It should 

provide great development in the sector, since it analyses the interactions at the 

molecular level, a fact which facilitates the scientific proof of functional compound 

effectiveness. Its development depends on the advancement of knowledge in the 

areas of systems biology and gut microbiome. 

More intense studies of gut microbiome started a little over ten years, but it is 

already showing very interesting results. These results allow to view its potential 

for the development of the sector. 

Systems biology is a branch of science that uses omic technologies 

(transcriptomics, proteomics, and metabolomics), sophisticated analytical 
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techniques that allow for the simultaneous analysis of thousands of molecules 

such as RNA, proteins and metabolites in human tissues and fluids, food and 

microbiome.  

• Synthetic biology: it is a new branch of science, but with great potential to enable 

the commercial production of functional ingredients isolated from nature. 

• Organic synthesis: area that has developed a lot in recent years and that also 

has great potential to enable the commercial production of functional ingredients 

isolated from nature. 

• Identification, extraction and purification of bioactive compounds and 

fermentation: mature technologies with the possibility of incremental innovations. 

Conclusion 

The central conclusion from the Agropolo Workshop on Ingredients, functional processed 

foods and health is that the next few years should focus on studies to create quantitative 

data regarding technological as well as non‐technological issues that need to be solved. 

These studies shall provide input for new decision points in the medium term. From that 

perspective the workshop participants agreed on the next steps. 

The most important, strategically, to Brazil is the construction and implementation of a 

national plan for the development of functional foods and ingredients that includes actions 

such as: 

• Deep sector diagnosis that qualifies and quantifies the resources and infrastructure 

available and pointing the barriers and gaps, as well as opportunities. 

• Prioritization of actions that make possible to eliminate the barriers and gaps. 

• Prioritization of areas in which Brazil has comparative and competitive advantages. 

• Creation of public policies needed to stimulate the development of the sector. 

Some expected results for the implementation of a National Plan would be: 

• Creation of a multidisciplinary center to support and validate the scientific proof of 

functional properties, with an unique alignment and in line with international 

standards. 

• Creation of a human intervention trial platform to address challenges such as 

subject recruitment and lack of standardization for clinical trials, establishing hard 

end points and clinical tools that are non‐invasive and repeatable. 

• A balance between randomized controlled trials (RCT) and population studies to 

determine best practices to manage nutrition issues. 

• Identifying validated biomarkers of exposure and effective use of emerging ‘omics.’  
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• Integration of different types of approaches and study methods, such as basic 

science, clinical research, and population‐based studies. 

• Developing methods and tools to implement the knowledge of nutritional genomics, 

omic sciences and nanoscience. 

• To increase the networking. 

• Increase the degree of internationalization. 

• Interdisciplinary research to determine if food and nutrition policies are achieving 

what is intended. 

• Adequacy of Brazilian regulatory agencies in order to result in measures such as: 

approve a code of practice for the application of functional foods and beverages 

claims; approve a code of practice for the installation of new food and beverage 

categories in line with international trends, to accelerate the deployment of 

innovation in the country. 

 



                                                                                                                                                                                                  
 

26 

Table 6 Next steps agenda 

WHAT needs to be done 
WHO should be in 

charge 

WHEN it should 

be effective 

National Plan: Construction of a national plan for the development of ingredients and 

processed functional foods with: 

i) technological aspects, ii) commercial aspects, and iii) regulatory aspects 
including, but no limited to: 

a) priorization of actions that make possible to eliminate the barriers and gaps; b) 
priorization of areas in which Brazil has comparative advantages; c) increase of skilled 
labor; d) increase of entrepreneurship; e) alignment between regulatory agencies and 
market and; f) increase the networking 

ABIA, ABIAD 

ABIAM, ABIR, ITAL. 
Short term. 

Communication Plan: Construction of communication plan to explain to society and 

consumers the real benefits of functional foods, helping them to feel less confused. 
ESPM, BRAFIC Short term. 

Studies to improve the understanding of consumer desires Toledo & 

Associados, Health 

Focus. 

Short term. 

Increase the degree of internationalization CCC&R, AMCHAM, 

APEX (p.e, ABIT). 
Short term. 

Multidisciplinary research group in ingredients and functional foods FUNCIONAL 

MIKRON, ITAL, 

UNICAMP-CPQBA, 

FEA-UNICAMP. 

Short term. 

Studies, focused on the following issues: 1) lack of public and private investment in R&D; 

2) identifying validated biomarkers of exposure and effective use of emerging “omics”; 3) 

lack of access of small and medium-sized companies to the sophisticated equipment for 

processing and analyzing; 4) low networking of R&D activities in the strategic areas; 5) 

lack of biomarkers and molecular procedures for demonstration of efficacy and safety of 

bioactive compound; 6) intensifying investment in RD&I in: microencapsulation, 

nanoencapsulation, new product development, development and/or adoption of non-

conventional processing technologies 

Agropolo Campinas-

Brasil 
Short term. 

Source: authors and Breakout session. 
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Annex I – Workshop Sessions – Presentations & Debates Summary 

Preparation of the program 

This is the 4th Workshop of a series of 14 events of the PPPBio Project of the Agropolo 

Campinas-Brasil. The main objective of the PPPBio Project is to develop a Roadmap of 

the Bioeconomy for Brazil focusing on São Paulo State and more specifically on 

Campinas Region. The main idea is to create the basis for a world-class ecosystem in 

bioeconomy for Brazil that could be replicated in other regions and serve as a model to 

boost Brazilian economic development. Here, at the 4th Workshop, the objective was to 

discuss a project vision and understand the different opinions of specialists working in 

Ingredients and functional processed foods area, to identify the main barriers, constraints 

and opportunities. After that we will have the opportunity to re-discuss the particularities of 

each one of the selected topics involved in agriculture, food & health, and bioenergy & 

green chemistry.   

For the preparation of the 4th workshop program and for the definition of the questions to 

the speakers, shown in the next table, it was created a group of experts from ITAL, 

Fraunhofer Institute and private sector. 

Table 7 Group of experts – 4th workshop 

Name Filiation Email 

Airton Vialta ITAL avialta@ital.sp.gov.br 

Alexandre Martins Moreira Fraunhofer IVV martins@ivv.fraunhofer.de 

Ary Bucione Dupont ary.bucione@dupont.com 

Eduardo Caritá Funcional Mikron, Alibra labnano@funcionalmikron.com.br 

Fernando Santana R&S Blumos fernando@rsblumos.com.br 

Izabela Dutra Alvin ITAL izabela@ital.sp.gov.br 

Luis Madi ITAL luismadi@ital.sp.gov.br 

Maria Teresa B. Pacheco ITAL mtb@ital.sp.gov.br 

Patrícia Blumer Zacarchenco ITAL pblumer@ital.sp.gov.br 

Sílvia P. M. Germer ITAL sgermer@ital.sp.gov.br 

Steven Rumsey Duas Rodas srumsey88@yahoo.com 

Tatiana Pires Herbalife tatianapi@herbalife.com 

Vinicius Pedote Naturex v.pedote@naturex.com 

 

After about two months of work, which included two meetings in ITAL (September 12th 

and 30th, 2016), the group of experts concluded the 4th workshop program (see next 

figure), including the names of the speakers and panelists and the questions directed to 

the speakers, which will be presented later. It is important to highlight the participation of 

the private sector not only in preparing the 4th workshop program, but also on the 

sponsorship to the event and participation in the event.
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Preparation of the program 

The main ideas and considerations presented by the authorities, speakers, panelists and 

audience are briefly presented below. 

1st Day, November 29th 

Opening 

The following authorities were present at the Opening Ceremony: 

- Orlando de Melo Castro, Coordinator of APTA, representing Arnaldo Jardim, 

Secretary of Agriculture and Supply of São Paulo State. 

- André von Zuben, representing Jonas Donizzetti, Mayor of Campinas City. 

- Luis Madi, Director of ITAL 

- Carlos Gouveia, Vice President of ABIAD 

- Sérgio Carbonell, Executive Secretary of Agropolo Campinas-Brasil. 

All authorities emphasized the importance of this initiative and highlighted the strategic 

role that ingredients and functional foods have for the health and well-being of consumers 

and also for government, which could save resources today devoted to the health system. 

 

SESSION 1: BRAZILIAN SCENARIO: INGREDIENTS, FUNCTIONAL FOODS AND 

HEALTH 

• Raul Amaral Rego (ITAL):  

Raul highlighted the following topics in his presentation: competitiveness of the food and 

beverage industry; the characteristics and trends of the demand for functional foods and 

beverages; the diversity of functional products; the factors that will influence the market in 

the next few years; and the challenges in the ingredients and functional foods and 

beverages. 

Raul also highlighted in his presentation the challenges of market regulations, concluding 
that there are currently two parallel worlds. One of them is regulated and the other is not. 
Unlike the first, in the second, anything is possible. 

In view of what was requested by the coordination of the event, Raul answered in the 

Position Paper the following questions put previously by the group responsible for 

preparing the 4WS program: 

1. What is the market, forecast and statistics of functional ingredients? 

Raul considered that it is difficult to assess the size of this market due to great 
variety of food ingredients and diversity of suppliers. However, the study Brasil 
Ingredients Trends 2020 identified the macro trends of the food and beverage 
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ingredients sector, among which deserved great highlight the macro trend “efficacy 
and safety to nutrition and health”. 

2. What is the market, forecast and statistics of functional foods? 

Raul said that the global market for functional foods was estimated at USD130 

billion (2015), with forecast to exceed USD200 billion by 2025. He cited the study 

Brazil Food Trends 2020, which identified “healthiness and well-being” as an 

important macro trend that stimulates the development of various types of food and 

drinks. 

3. What are the most relevant chronic non-communicable diseases - NCD currently 
and its impact on the functional food market? 

The quantitative survey held by FIESP/Ibope as part of Brazil Food Trends 2020 
study, identified, in 2010, the diseases that most concerned the Brazilians were 
diabetes (for 28% of respondents), cholesterol (13% of respondents), obesity (12% 
of respondents) and hypertension (12% of respondents). 

4. How can knowledge of human microbiome impact the functional food market? 

Raul cited the study Brasil Ingredients Trends 2020 (chapter 17), where is said “the 
physiological effects of bioactive compounds and functional foods, such as diet and 
its consequences on health, depend on the reciprocal interaction with the 
microbioma and may vary between individuals. The knowledge of these interactions 
is essential to understanding the effects of these products, for the identification of 
predictive biomarkers intestinal health and for the development of medications, 
supplements and functional foods, such as prebiotics and probiotics, and therefore 
for the definition of the claims”.  

5. How can the nutrigenomics impact the functional food market? 

Raul cited again the study Brasil Ingredients Trends 2020 (chapter 17), where is 
said that the development of nutrigenomics will allow the understanding of nutrition 
and its interaction with the genome at the molecular level. With this, it will be easier 
to find predictive biomarkers, prove the claims and will lead to a customized 
nutrition. 

• Carlos Gouveia (ABIAD): 

Carlos Gouveia highlighted the following points: 

- The evolution of food can be broken down in four waves: In the first one, there were 
basically fresh-food; in the second, processed foods arose; in the third, foods for special 
groups; and in the fourth, functional foods, started by the emergence of food diet/light.  

- When the functional food arrived, the environment was already prepared: consumer 
more demanding and critical; retail more prepared; and media wishing to publish news 
about food and its relationship with nutrition and health. 
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- Micro, small and medium-sized industries need to invest more in ingredients and 
functional products. 

- Food allergy is bring interesting opportunities for ingredients and functional products. 

- It is necessary to create an entity or a department in the WHO to assist in the approval 
of health claims. 

• Claudia Bevilagua (R&S Blumos): 

Claudia Bevilaqua made several comments about the functional processed products and 
the legal constraints that they have to explore the health claims and pointed out that 
consumers seek miracle foods. 

• Debate session 1: 

The following topics were highlighted during the debate: 

- Both, regulatory agencies and companies, need to be flexible. 

- Sharing protocols and analyze studies done abroad is already part of Anvisa’s agenda. 

- There should be a strong partnership (Anvisa, professional associations and WHO) to 
combat the NCD.  

- There is a tenuous line between food, medicine and supplements. Sometimes foods 
have more nutrients than supplements. This discussion is occurring now at Anvisa. 

- There are plenty of emotional dialogues about regulatory issues. We have to have other 
communication strategies, considering that those based only on technique and science 
are not being sufficient. 

Box 1 

HIGHLIGHTS OF THE SESSION 1 
BRAZILIAN SCENARIO: INGREDIENTS, FUNCTIONAL FOODS AND HEALTH 

- Existence of two parallel worlds. One regulated and the other not. Unlike the first, in the second, 

anything is possible. 

- Difficult to assess the size of this market 

- Creation of an entity or a department in the WHO to assist in the approval of health claims 

- “Healthiness and well-being” is an important macro trend for functionals 

- Food allergy is bringing interesting opportunities for ingredients and functional products 

- Importance of the new findings about gut microbiome 

- Importance of nutrigenomics 

- Consumers seek miracle foods 

- There is a tenuous line between food, medicine and supplements. Sometimes foods have more 

nutrients than supplements. 

- Necessity of other communication strategies, considering that those based only on technique 

and science are not being sufficient. 
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SESSION 2: THE BRAZILIAN CONSUMER AND THE ISSUE OF COMMUNICATION 

• Maria Aparecida Toledo (Toledo & Associados): 

The following topics were highlighted by Maria Aparecida: 

- There are different behaviors in different age groups consumer. 

- Increasingly, men are more present in the shopping and in food preparation. 

- Growing influence of nutritionists and doctors in the diet. 

- Well-being: TV shows are more important for classes C, D and E. 

- Food leftovers are being better used in 78% of homes. 

- Consumers require transparency of industry. 

- Consumer trust more on Procon and then in Anvisa. 

- Nowadays, each consumer can be a media. 

Maria Aparecida did not answer directly the questions put previously by the group 
responsible for preparing the 4WS program because she did not prepare the Position 
Paper. However, in a way, she answered most of these questions during her 
presentation. The questions were: 

1. How to communicate technical facts to the lay population, mainly using the 
social media? 

2. How can we make the connection between what consumers say they do or want 
to do and what is their actual behavior with regards to eating healthier? 

3. How so Brazilian consumers compare with the rest of the world in terms of their 
knowledge and interest in health and nutrition? 

4. What is the role of the environment when it comes to healthy eating? 

Steve Walton (Health Focus): 

Steve Walton had a problem with his visa and cannot come to the event, but sent his 
presentation (Power Point) and also a recording of his presentation. Based on this 
material, Luis Madi presented a short lecture. 

Steve uses in his studies a classification in which consumers are grouped into six 
different types: disciples; investors; managers; healers; strugglers; and unmotivated. 

Metodology - The HealthFocus® Trend Survey was fielded in Brazil from February 26th to 
April 2nd of 2016. A total of 500 interviews were completed with respondents between the 
ages of 18 and 70 who are the Primary Grocery Shoppers in their household (primary 
grocery shopper is defined as making the majority or equally sharing the food-buying 
decisions in the household). Members of a leading online panel were screened as the 
primary grocery shopper in the household over the age of 18. If qualified they continued in 
the process to fill out the online questionnaire. 
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The title of the Steve Walton’s presentation was “The Brazilian consumer and the issue of 
communication” and it focused on answering the questions put previously by the group 
responsible for preparing the 4WS program:  

1. How do Brazilian consumers compare with the rest of the world in terms of their 
knowledge and interest in health and nutrition? 

Brazilian consumers are into the functional benefits from their diet in part because 
they are more active. For Brazilians, weight is an important topic, but they also tend 
to be more overweight. For Brazilians, healthy eating is more about me and today, 
and how I perform. They embrace fortification, but focus on the benefit. 

2. How can we make the connection between what consumers say they do or want 
to do, and what their actual behaviors are relative to eating healthier? 

Brazilians make lots of excuses for healthier behavior real or “perceived”: Too 
expensive (46%); I am confused about what to do (28%); No time (30%); Other 
things more important (16%); I am healthy and don’t need to (16%); Healthy foods 
don’t taste good (17%). 

A total of 60% of Brazilians prefer a set dietary regimen to eat healthier. The global 
index is 48%. 

For Brazilians, price is about value not cost. 

3. How do we communicate technical facts to the lay population, mainly using 
social media? 

Where Brazilian consumers receive their health information is changing and the 
change is accelerating. 

The three main source of information are internet, health and wellness websites and 
doctors.  

Since 2003, the amount of Brazilians who do not believe many of the health claims 
made on food packages has increased from 8% to 57%.  

In 2003, 26% of Brazilians were getting tired of experts telling them which foods 
were good for them. In 2016, they were 36%.  

Since 2003, around half of Brazilians go to the internet when they have a question 
about nutrition or health. 

About 40% of Brazilians are often confused about what they should eat to stay 
healthy. 

4. What is the role of the environment when it comes to healthy eating?  

The environment is important, followed by the food supply chain, but it is a 
secondary driver of healthy eating. 

People tend to focus more on what they can control. 
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Most powerful motivation for the environment and nutrition is its long-term impact on 
things I put in my body for my health and for those around me. 

At the end of the presentation, Luis Madi highlighted three points: 

- Brazil has twice the number of customers "strugglers" (those who start, quit and resume 
diet). 

- Compared to consumers in other countries, Brazilians are more immediate. 

- Weight is an important item for the Brazilian. 

Márcia Terra (SBAN): 

The following topics were highlighted by Márcia Terra: 

- Consumer evaluates foods using various aspects. 

- When it comes to food, the consumer wants to go back in time. 

- There is a lack of statistical data. There is much speculation about issues related to food 
and health. 

- Need for more epidemiological research. 

Debate session 2: 

The following topics were highlighted during the debate: 

- Many institutions that act in the area of information are disconnected from industry. 

- Annually, the Oxford Dictionaries, Oxford University Department responsible for the 
preparation of dictionaries, elects a word to the English language. The word elected in 
2016 was "post-truth". In addition to electing the word, the institution has defined what 
“post-truth” means: an adjective that relates or denotes circumstances under which facts 
have less influence in shaping public opinion than appeals to emotion and personal 
beliefs". We have to find ways to fight it. 

- New generations are more image than text. 
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Box 2 

HIGHLIGHTS OF THE SESSION 2 
THE BRAZILIAN CONSUMER AND THE ISSUE OF COMMUNICATION 

- Brazilians who do not believe many of the health claims made on food packages has 

increased.  

- Brazilians are confused about what they should eat to stay healthy and are getting tired of 

experts telling them which foods were good for them.   

- Where Brazilian consumers receive their health information is changing and the change is 

accelerating. 

- Around half of Brazilians go to the internet when they have a question about nutrition or 

health. 

- The three main source of information are internet, health and wellness websites and doctors.  

- Growing influence of nutritionists and doctors in the diet. 

- Nowadays, each consumer can be a media. 

- Consumers require transparency of industry. 

- A total of 60% of Brazilians prefer a set dietary regimen to eat healthier  

- For Brazilians, price is about value not cost. 

- Brazil has twice the number of customers "strugglers" (those who start, quit and resume diet). 

- Compared to consumers in other countries, Brazilians are more immediate. 

- Weight is an important item for the Brazilian. 

- When it comes to food, the consumer wants to go back in time. 

- There is much speculation about issues related to food and health 

- There is a lack of statistical data.. 

- Need for more epidemiological research. 

 

DAY 2 – November 30th, 2016 

SESSION 3: TECHNOLOGICAL ADEQUACY OF INGREDIENTS (EMBEDDED IN THIS 
SUBJECT: INTEGRAL EXPLOITATION OF RAW MATERIALS, PRODUCTION 
CHAINS AND CHEMICAL ANALYSIS) 

• Eduardo Caritá (Funcional Mikron/ALIBRA): 

After a brief introduction on the current market and its macro trends such as Efficacy and 
safety for Nutrition and health, Improvement of quality and reformulation of products and 
suitability for new technologies, Eduardo Carità highlighted that we have demonstrated 
the concepts and importance of KET - Key Enabling Technologies: Biotechnology, 
Nanotechnology, Photonics, Advanced Materials and Micro and Nanoelectronics. 

Then, Eduardo talked about where we are and where we will be in 2050 in terms of 
ingredients and processed functional foods and health, as regards: KET; Emission of 
greenhouse gases; Generation of new Jobs; and Increased value added of new products. 

Then, after exemplifying how they integrate and how they interact in the development of 
new ingredients and products, each one has been developed individually with application 
examples. The needs of a food and functional ingredients factory were projected by 2050 
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and then how the new integrated technologies would respond to future demands for 
skilled job growth, reduced greenhouse gas emissions and increased value-added of 
ingredients and products then produced. 

Eduardo answered the questions put previously by the group responsible for preparing 
the 4WS program (see below) by demonstrating the effective application of the same 
exposed technologies and their performance improvements, increasing productivity, 
reducing emissions of hazardous effluents, simplifying production processes along the 
entire value chain, breaking the current paradigms and demanding new professional 
careers With new levels of knowledge and new tools of analysis, where new industries, 
much more focused on green processes, would create jobs that do not exist today. 

1.How to direct / operate the research of ingredients so that it meets the real needs 
of the consumer? 

2. How to solve or minimize the analytical limitations, especially with regard to 
proof of efficacy and safety? 

3. How to solve or minimize the limited access to important raw materials for the 
area of ingredients? 

4. How to solve or minimize the lack of specialized labor? 

5. How to improve the relationship businesses - research and development 
institutions? 

In conclusion , Eduardo highlighted that the profession of faith and the trust in the 
implementation of the Key Enabling Technologies, whose signs and symptoms are 
already present in our time, such as increasing the transparency in the relations 
between people and companies, ending the "product" factories with, for example, the 
existence of 3D printers, that will produce the products demanded by consumers, 
such as shoes, telephones, etc., by simply downloading a specific software, 
foreshadow a new era that will undoubtedly guarantee the future needs of the 
generations with alignment and harmonization of production And consumption of 
functional ingredients and foods and nutraceuticals throughout the renewed chain of 
production and value. 

• Izabela dutra Alvim (ITAL): 

The following topics were highlighted by Izabela Alvim: 

- There are some limitations for the development of functional ingredients: scale of 
production (functional ingredients have specific properties, different from common 
molecules - molecular conformation, etc.); Maintain the functionality and viability until the 
fulfillment of your mission; Choose the appropriate product to put the functional 
ingredient. 

- It is necessary to increase the portfolio of products. 

- Choose the appropriate product to put the functional ingredient. 
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- Need to create a National Center for clinical trials, which use standardized methodology, 
with the objective of assisting in the process of verifying the health benefits. 

- Need for approximation with Anvisa. 

Alexandre M. Martins (Fraunhofer): 

The following topics were highlighted by Alexandre: 

- Fraunhofer focuses on vegetable proteins, for believing that they are the solution to 
hunger. 

- 80% of the acreage on the planet are devoted to animal protein production. 

- Climate change in Brazil: only sugar cane and cassava will not be affected. 

- Importance of prototyping. 

- There are three basic lines of work in relation to ingredients: search for new raw 
materials; processing, including proof of its effect; and validation of functionality. 

- Dry extraction methods and protein funcionalization are important. 

- Sweet potato resistant starches and algal polysaccharides are also important. 

- Fraunhofer has developed a system which simulates the digestion system for validation 
of ingredients. 

- The development of Nutrigenomics will allow the production customized food and drinks. 

• Debate session 3: 

Due to a delay in programming, there was no debate in this session. 

Box 3 

HIGHLIGHTS OF THE SESSION 3 
TECHNOLOGICAL ADEQUACY OF INGREDIENTS 

- Importance of KET - Key Enabling Technologies: Biotechnology, Nanotechnology, Photonics, 

Advanced Materials and Micro and Nanoelectronics. 

- There are limitations for the development of functional products (scale, maintenance of 

functionality, etc.)  

- It is necessary to increase the portfolio of products. 

- Choose the appropriate product to put the functional ingredient. 

- Need to create a National Center for clinical trials, which use standardized methodology, with 

the objective of assisting in the process of verifying the health benefits. 

- Need for approximation with Anvisa 

- Importance of prototyping. 

- Dry extraction methods and protein funcionalization are important. 

- Fibers and proteins are very important for our health. 

- The importance of vegetable proteins is increasing  

- The development of Nutrigenomics will allow the production customized food and drinks. 
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SESSION 4: TECHNOLOGICAL ADEQUACY OF PRODUCTS (EMBEDDED IN THIS 
SUBJECT: INTEGRAL EXPLOITATION OF RAW MATERIALS, PRODUCTION 
CHAINS AND CHEMICAL ANALYSIS) 

• Melissa Maionque de Oliveira (ADM): 

Melissa’s presentation highlighted consumer behavior information by ilustrating the 
current market scenario for food trends. She said that functional claims are a growing 
trend all over the world, especially here in Latin America, where 10% of the products 
launched added any type of functional claim and that ADM (Archer Midland Company) 
provides ingredients solutions for those food trends, such as, Gluten-Free, Clean Label, 
Non-GMO, Sugar Reduction, Salt Reduction, Ancient Grains, Nuts & Seeds, Protein and 
Fiber. 

To suit these market trends, ADM has organized itself into five platforms in order to 
provide the proper solutions to food industry: Taste, Texture, Nutrition, Naturality and 
Sweetness. Its broad ingredients portfolio covers all food industry needs and guarantees 
the best performance in their final product. 

Then, Melissa emphasized that soluble fibers are very important for our health and, most 
ages do not consume the minimum amount. Dietary fibers are important for weight loss 
and maintenance, digestive health, constipation relief and diabetes management. As an 
example, she presented Fibersol®, a resistant maltodextrin, an ingredient that passes 
through a process that re-arranges starch bonds to random bonds, which are not digested 
in the same manner as starch but are fermented by microflora in the gut (prebiotic). A 
functional ingredient that has sugar-like functionality without sweetness. 

So, Melissa started talking about proteins, which maximizes muscles synthesis and, 
according to International Olympic Committee, athletes’ daily intake of dietary protein 
should be greater than general populations’ recommendations. International society of 
sport nutrition says intakes of 1.4 – 2.0 g/kg body weight/day for physically active 
individuals is safe and may improve the training adaptations to exercise training. ADM 
manufactures a broad portfolio of soy proteins that work well in any type of food. 
Processed meat, beverages, snacks, confectionary, bakery, etc are categories that would 
fit, adding nutrition and technological benefits. Proteins provide satiety, high nutrition 
because of its rich amino acid profile and muscle gain & maintenance. All that comes with 
great taste and excellent texture; all aligned with Market Trends. 

Then, Melissa answered the questions put previously by the group responsible for 
preparing the 4WS: 

1. How does industry attend an increasingly segmented market? 

Ingredients industry, such as ADM, is focusing on providing complete solutions that 
deliver not only the desired functional claim but also maintaining taste and texture, 
such a difficult task nowadays where consumers seek for nutrition without giving up 
taste. Our industry looks up to consumer trends to develop its ingredients more 
aligned to what they are looking for. 
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2. How to solve the paradox Naturalness x Industrialized? 

ADM owns Harvest Innovations, a company that only uses Non-GMO or organic 
plant sources and processes them minimally without the use of chemical solvents, 
Harvest Innovations remains true to its customers and the planet by converting 
nature’s bounty into consumables for today's healthy lifestyle. 

3. How to meet the needs of consumers in relation to quality of life? 

Consumers want to have healthier lifestyle habits, they seek for quality of life, but 
they also have a busy life, eating the majority of the time out of home, on the go. 
The industry is working to develop and provide finished products with functional 
claims that would meet consumers’ desire of taste and texture, delivering indulgence 
without guilt. Nutritional products are very interesting goods for these customers and 
food industry develops convenience associated with a healthy and stressful lifestyle 
to meet these consumer’s needs. 

4. How can new technologies solve regulatory issues? 

Clinical studies are important tools to prove the efficacy of functional ingredients 
applied to a final product, however, most of the time, Brazilian regulatory authorities 
usually require those studies run in Brazil, not recognizing studies run in other 
countries, for example, in the USA. If a local study is required, usually the whole 
process takes so long costing so much, that ends up being on hold and important 
improvements and novelties are not available right away. 

Melissa concluded that nowadays Ingredients Industry works not only to develop 
standardized products with high quality and longer shelf life, but also to keep their 
taste and texture, maximizing the use of natural/clean solutions. ADM follows the 
most recent consumer trends, so we can develop solutions aligned to what the food 
Industry is looking for. Fibers and proteins are achievable claims that ADM has 
solutions for all products’ categories; fibers replacing sugar and keeping products’ 
texture is one of the biggest achievements totally addressed with current trend. 

• Ary Bucione (ILSI Brasil / BRAFIC): 

The following topics were highlighted by Ary Bucione: 

- Some surveys show that consumers want functional products, even in the crisis. 

- We all want to live longer and better and governments are realizing that prevention is 
better than cure. 

- Lag between technology and regulatory could be lower in Brazil. 

- There are many myths about ingredients and processed foods and they have to be 
broken. 

- The strengthening of public-private partnership is very important for the development of 
this sector in Brazil. 
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• André Barros (Nestlé): 

The following topics were highlighted by André Barros: 

- Nestle joined the areas of nutrition, health and wellness and innovation. 

- Nestlé has four research centers that have more than 5000 researchers. 

- The first product of Nestlé was “Farinha Láctea” a flour to nurture children. So, nutrition 
is part of its history since the beginning. 

- Companies must deliver value to consumers. 

- Companies have to inform consumers because they are more critical and make the 
news. 

- In food, the big secret is balance. 

- 100 years ago someone said that in the future we would feed of pills, but that has not 
happened and probably never will. We should not forget that we will continue eating food! 

- The price of artificial meat today is USD 350/Kg. 

- Two factors to consider for future scenarios: consumer (older and more critical - just 
imagine that in 30 years generation Milenium will be elderly); children: 4 hours per day in 
front of a screen; cost will be a major challenge. 

- Anvisa gives a minimum of market regulation. We have to see how the Anvisa can help 
us. 

Debate session 4: 

The following topics were highlighted during the debate: 

- There are now more than 100 thousand blogs about nutrition. 

- The great challenge will be to align interests in common. To do so, you will need to 
approach the Government, deconstruct conflicts and reduce fragmentation in the sector. 
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Box 4 

HIGHLIGHTS OF THE SESSION 4 
TECHNOLOGICAL ADEQUACY OF PRODUCTS 

- Functional claims are a growing trend all over the world, especially here in Latin America. 

- Brazilian regulatory authorities usually require that clinical studies run in Brazil, not recognizing 

studies run in other countries. 

- Industries do exactly consumers wish.  

- Governments are realizing that prevention is better than cure. 

- There are many myths about ingredients and processed foods and they have to be broken. 

- The strengthening of public-private partnership is very important for the development of this 

sector in Brazil. 

- Companies must deliver value to consumers. 

- Companies have to inform consumers because they are more critical and make the news. 

- In food, the big secret is balance. 

- There are now more than 100 thousand blogs about nutrition. 

- Anvisa gives a minimum of market regulation. We have to see how the Anvisa can help us. 

- The great challenge will be to align interests in common. To do so, you will need to approach the 

Government, deconstruct conflicts and reduce fragmentation in the sector. 

 

SESSION 5: REGULATORY ISSUES (EMBEDDED IN THIS THEME: ANALYSIS 
NECESSARY FOR PROOF OF SAFETY AND EFFECTIVENESS) 

• Daniela Tomei (Meta Regulatória / ABIAD): 

Daniela’s presentation addressed the regulatory scenario in Brazil related to functional 
foods and ingredients, with a focus on the key requirements for proof of safety and 
effectiveness. In a real case study, will be addressed: Topics of the Attestation Guide of 
Food and Ingredients Safety – ANVISA; Resolution 18/99 - Technical Regulation that 
establishes the basic guidelines for analysis and verification of functional properties and 
or health claims on food labels; Resolution 17/99 - Technical Regulation that establishes 
the Basic Guidelines for the risk assessment and food safety; and Approach in other 
countries. 

Then, Daniela answered the questions put previously by the group responsible for 
preparing the WS4: 

1. Why is Brasil seen globally as restrictive in relation to innovation platforms? 

2. How to improve the treatment of imported and manufactured in Brazil with 
regard to safety and efficacy requirements? 

3. How do regulatory agencies plan to face the challenge posed by new 
technologies? 

Brazil is seen as a country too restrictive for innovative platforms because innovative 
ingredients, for example, obtained or modified in its nature by technological 
processes, concentrated in relation to the content of certain substances or without 
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tradition of consumption in the country, are classified by the National Agency of 
Health Surveillance as "novel foods/Ingredients". 

These products can only be marketed after passing through a mandatory and 
judicious security evaluation process by the regulator agency, whose goal is to 
"protect the health of the population and reduce the risks associated with the 
consumption of these products, in response to the constant technological innovation 
and to the increase of international trade". 

The process in question must be accompanied by detailed information, not always 
required in your entirety in other countries. In the United States, for example, a proof 
of ingredients safety used exclusively in food supplements does not get FDA 
approval. In this case, only a notification is required, accompanied by a process 
known as "Self-Gras-Notice”, where GRAS means “Generally Recognized as Safe." 

In the European Union, the assessment of new ingredients and foods by the 
competent authority (EFSA-European Food Safety Authority) is required before its 
introduction on the market. However, those substantially equivalent to other already 
evaluated before, pass only by the notification procedure. It was published recently a 
new regulation aiming to make more simple for companies introduce new foods and 
ingredients in the European market. 

In Brazil, the regulatory framework handles all cases with the same rigor, and the 
evaluations are conducted with much emphasis on scientific studies and compatible 
requirements applied to medicines. There is, therefore, a more restrictive setting, 
accented by delay in obtaining opinions, which can exceed 12 months, due to the 
limited number of experts of Food General Management - ANVISA. 

So, upgrade procedures, extension of categories exempt from registration, 
deployment of the electronic reporting system, whose public consultation date of 
2011, are urgent measures to improve this area. 

It is important to mention that also contributes to this scenario the fact that any 
functionality related to ingredient or food can only be disclosed in label and 
advertising materials after being approved by ANVISA, that requires proof of 
effectiveness based on relevant scientific studies, conducted with appropriate 
methodology or in epidemiological studies. 

The current rules are in force for almost 20 years. Since then, there have been 
considerable technological and scientific progress. So, actions to make the 
regulatory environment more conducive to dynamic and new technologies and 
innovations are urgent. 

Publications such as the Food and Ingredients Safety Attestation Guide (ANVISA) 
are essential to the transparency, security and effectiveness of the processes. In this 
regard, the publication of new guidelines, preferably built with the participation of the 
regulated sector, as well as the publication of public opinions, as those about 
evaluation of medicinal products, where they are referred to the Technical and 
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Scientific Bases of the Product Register Analysis Completion, would guide the 
sector and would generate greater understanding of the regulatory framework 
application. 

The adoption of positive lists containing ingredients specifications and recognition of 
ingredients approvals in countries with adjustment procedures equivalent to those of 
Brazil would make the process more agile, without compromising the quality of 
information and consumer safety. 

Finally, it is also important to establish partnerships and specialized scientific advice 
with ad hoc consultants or institutions of education and research. These 
partnerships would contribute to the promotion and construction of technical and 
scientific knowledge, essential in driving the processes of attestation of safety and 
effectiveness. 

• Franco Lajolo (USP): 

The following topics were highlighted by Franco Lajolo: 

- It is necessary to create a platform for forwarding demands to regulatory agencies. 

- Entities representing the food and beverage sectors must participate actively in the 
regulatory issues. Franco Lajolo said that in the past, the sbCTA built the CNPq on these 
matters. We need to expose our demands in every possible way. 

- Fapesp is an opportunity, mainly through PPP. 

- Franco Lajolo recalled that helped install the Anvisa’s commission responsible for 
approving the functional foods (Techno-scientific Advisory Committee on Novel and 
Functional Foods – CTCAF in portuguese). After the creation of the CTCAF, Anvisa's 
focus has changed to the consumer protection and fostering innovation. Unfortunately, 
CTCAF does not have gathered in recent years.  

- Anvisa should have internally a Scientific Committee to direct demands for ad hoc 
consultants. 

- The complexity of the matter requires well formed people in companies and in Anvisa 
and reinforces the need for PPPs. 

- Universities should create regulatory sciences courses. 

- Lack economic models to develop nutritional interventions. 

- Clinical trials for food are more difficult than for drugs. Among the variables involved, is 
the fact that in food area the studies are conducted with healthy population and drugs 
studies, with sick population. 

- Clinical experience should also be considered. 

- Companies must pass clear information for consumers and control over the marketing 
personnel. There are sites that provide technical texts more palatable to the media, as the 
Clinical Trials in the United States. 
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- The Clinical Trials provides all requested registers to functional. Currently, there are, for 
example, about 1700 applications: 800 of them are about probiotics. 

- Need to intensify much research about human microbiome. 

• Fátima D’Elia (ABIAM): 

The following topics were highlighted by Fátima: 

- There has been progress in Anvisa in recent years, although slow. 

- Anvisa is more receptive. 

- There is a lack of technicians and technical training in Anvisa. 

- It is necessary to promote the agenda of meetings to discuss with the staff of Anvisa. 

- It is necessary to demystify, avoid that foods look like medicines. 

Debate session 5: 

The following topics were highlighted during the debate: 

- Positioning of the president and directors of the Anvisa has been pretty positive. It is 
necessary to wait a little longer to see results. 

- It is necessary to press hierarchical levels to get more resources to the Anvisa. 

Box 5 

HIGHLIGHTS OF THE SESSION 5 
REGULATORY ISSUES 

- Brazil is seen as a country too restrictive for innovative platforms. 

- In Brazil, the regulatory framework handles all cases with the same rigor 

- Publication of new guidelines, preferably built with the participation of the regulated sector 

would guide the sector and would generate greater understanding of the regulatory framework 

application. 

- The adoption of positive lists containing ingredients specifications and recognition of 

ingredients approvals in countries with adjustment procedures equivalent to those of Brazil 

would make the process more agile, without compromising the quality of information and 

consumer safety. 

- Importance of establishing partnerships and specialized scientific advice with ad hoc 

consultants or institutions of education and research to the promotion and construction of 

technical and scientific knowledge, essential in driving the processes of attestation of safety and 

effectiveness. 

- It is necessary to create a platform for forwarding demands to regulatory agencies. 

- Entities representing the food and beverage sectors must participate actively in the regulatory 

issues.  

- Anvisa should have internally a Scientific Committee to direct demands for ad hoc consultants. 

- The complexity of the matter requires well-formed people in companies and in Anvisa and 

reinforces the need for PPPs.  
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HIGHLIGHTS OF THE SESSION 5 
REGULATORY ISSUES 

- Fapesp is an opportunity, mainly through PPP. 

- Universities should create regulatory sciences courses. 

- Lack economic models to develop nutritional interventions. 

- Clinical trials for food are more difficult than for drugs.  

- Clinical experience should also be considered. 

- Companies must pass clear information for consumers and control over the marketing 

personnel. There are sites that provide technical texts more palatable to the media, as the 

Clinical Trials in the United States. 

- The Clinical Trials provides in the internet all requested registers to functional.  

- Need to intensify much research about human microbiome. 

- It is necessary to promote the agenda of meetings to discuss with the staff of Anvisa. 

- It is necessary to demystify, avoid that foods look like medicines. 

- Positioning of the president and directors of the Anvisa has been pretty positive. It is necessary 

to wait a little longer to see results. 

- It is necessary to press hierarchical levels to get more resources to the Anvisa. 

 

At the next table are presented highlights classified by topic, whereas there was 

duplication and overlap of issues among them. 
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TOPIC HIGHLIGHTS 

Brazilian 

Scenario 

- Existence of two parallel worlds. One regulated and the other not. Unlike the first, in the second, anything is 

possible. 

- Difficult to assess the size of this market. 

- “Healthiness and well-being” is an important macro trend for functionals. 

- Functional claims are a growing trend all over the world, especially here in Latin America. 

- Food allergy is bringing interesting opportunities for ingredients and functional products. 

- There is a tenuous line between food, medicine and supplements. Sometimes foods have more nutrients than 

supplements. 

Brazilian 

consumer and 

communication 

- Brazilians who do not believe many of the health claims made on food packages has increased.  

- Brazilians are confused about what they should eat to stay healthy and are getting tired of experts telling them 

which foods are good for them.  

- A total of 60% of Brazilians prefer a set dietary regimen to eat healthier.  

- For Brazilians, price is about value not cost. 

- Brazil has twice the number of customers "strugglers" (those who start, quit and resume diet) than other countries. 

- Compared to consumers in other countries, Brazilians are more immediate. 

- Weight is an important item for the Brazilian. 

- When it comes to food, the consumers want to go back in time.  They also want miracle foods. 

- There is much speculation about issues related to food and health. There is a lack of statistical data. 

- Need for more epidemiological research.  

- Where Brazilian consumers receive their health information is changing and the change is accelerating. 

- Around half of Brazilians go to the internet when they have a question about nutrition or health. 

- The three main source of information are internet, health and wellness websites and doctors.  

- Growing influence of nutritionists and doctors in the diet. 

- Nowadays, each consumer can be a media. There are now more than 100.000 blogs about nutrition. 

- Necessity of communication strategies other than those based only on technique and science.  

- Consumers require transparency of industry. 

- Companies have to inform consumers because they are more critical and make the news. 

- Companies must pass clear information for consumers and control over the marketing personnel. There are sites 

that provide technical texts more palatable to the media, as the Clinical Trials in the USA. 
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TOPIC HIGHLIGHTS 

Technological 

adequacy of 

ingredients 

- Importance of KET - Key Enabling Technologies: Biotechnology, Nanotechnology, Photonics, Advanced Materials 

and Micro and Nanoelectronics. 

- There are limitations for the development of functionals (scale, maintenance of functionality, etc.)  

- It is necessary to increase the portfolio of products. 

- Choose the appropriate product to put the functional ingredient. 

- Need to create a National Center for clinical trials, which use standardized methodology, with the objective of 

assisting in the process of verifying the health benefits. 

- Importance of prototyping. 

- Dry extraction methods and protein functionalization are important. 

- Fibers and proteins are very important for our health. 

- The importance of vegetable proteins is increasing  

- Importance of the new findings about gut microbiome. 

- Importance of nutrigenomics. 

Technological 

adequacy of 

products 

-  Industries do exactly consumers wish.  

- Governments are realizing that prevention is better than cure. 

- There are many myths about ingredients and processed foods and they have to be broken. 

- The strengthening of public-private partnership is very important for the development of this sector in Brazil. 

- Companies must deliver value to consumers. 

- In food, the big secret is balance. 

- The great challenge will be to align interests in common. To do so, you will need to approach the Government, 

deconstruct conflicts and reduce fragmentation in the sector. 

- Lack economic models to develop nutritional interventions. 

- Clinical trials for food are more difficult than for drugs.  

 

 

 

Regulatory 

issues 

 

 

 

- Brazil is seen as a country too restrictive for innovative platforms. 

- In Brazil, the regulatory framework handles all cases with the same rigor. 

- Publication of new guidelines, preferably built with the participation of the regulated sector, would guide the sector 

and would generate greater understanding of the regulatory framework application. 

- The adoption of positive lists containing ingredients specifications and recognition of ingredients approvals in 

countries with adjustment procedures equivalent to those of Brazil would make the process more agile, without 

compromising the quality of information and consumer safety. 

- Importance of establishing partnerships and specialized scientific advice with ad hoc consultants or institutions of 
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TOPIC HIGHLIGHTS 

 

 

 

 

 

 

 

 

Regulatory 

issues 

education and research to the promotion and construction of technical and scientific knowledge, essential in driving 

the processes of attestation of safety and effectiveness. 

- It is necessary to create a platform for forwarding demands to regulatory agencies. 

- Entities representing the food and beverage sectors must participate actively in the regulatory issues.  

- ANVISA should have internally a Scientific Committee to direct demands for ad hoc consultants. 

- The complexity of the matter requires well-formed people in companies and in ANVISA and reinforces the need 

for PPPs. 

- FAPESP is an opportunity, mainly through PPP. 

- Creation of an entity or a department in the WHO to assist in the approval of health claims. 

- Universities should create regulatory sciences courses. 

- Brazilian regulatory authorities usually require that clinical studies run in Brazil, not recognizing studies run in 

other countries. 

- It is necessary to promote the agenda of meetings to discuss with the staff of ANVISA. 

- It is necessary to demystify, avoid that foods look like medicines. 

- Positioning of the president and directors of the ANVISA has been pretty positive. It is necessary to wait a  

little longer to see results. 

- It is necessary to press hierarchical levels to get more resources to the ANVISA. 
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Annex II – Breakout Sessions – Breakout Reports 
The coordinators opted to form only one group, composed of all the participants. 

• Facilitators: 

Airton Vialta – ITAL 

Luis Madi – ITAL 

Rodrigo Leal– Agropolo Campinas-Brasil 

• Editor: Ricardo Baldassin Junior – Agropolo Campinas-Brasil 

Table 8 summarizes opportunities and challenges for ingredients and processed 

functional foods according to the contributions given by the group (Figure 1). These 

contributions overlap a little to the already exposed table included in the ToR, but are 

more specific. 

   

Figure 1. Breakout session 
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Table 8 Opportunities and challenges identified in the breakout session 
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The Group has validated the contents of Term of Reference - ToR, prioritized some of the 

actions proposed and established deadlines for such actions to be initiated, as can be 

seen in the tables shown below. 
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Annex III – Workshop’s attendance list 
The following table presents the list of the 122 attendees, of which 47 are from the private 

sector. 

Name Institution/Company 

Adeildo Caboclo FLAP Novos Negócios, Consultoria e Treinamento 

Adriana Torres Silva e Alves Instituto de Tecnologia de Alimentos 

Airton Vialta ITAL 

Alexandre Martins ITAL 

Aline Brionisio Lemos ITAL 

Ana Eugênia de Carvalho Campos Instituto Biológico 

Ana Lúcia da Silva Corrêa Lemos Instituto de Tecnologia de Alimentos 

Anderson J Poloni BRF 

André Barros Nestlé 

André Luiz de Camargo Von Zuben Prefeitura Campinas 

Andrea Moura Arla Foods Ingredients 

Ariene Gimenes Fernandes Van Dender Instituto de Tecnologia de alimentos 

Ary Bucione ILSI Brasil / BRAFIC 

Beatriz Maria Curtio Soares ITAL - Instituto de Tecnologia de Alimentos 

Bruna Lourenco MCassab Comercio e Industria LTDA 

Camila Zanetti UNICAMP 

Carlos Gouvea ABIAD 

Carmen Lucia Queiroga CPQBA - UNICAMP 

Cathia dos Reis Gelita 

Celso A. Barbosa C4B Consulting 
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Name Institution/Company 

Claire I.G.L. Sarantopoulos Instituto de Tecnologia de Alimentos 

Cláudia Bevilaqua R&S Blumos 

Daliana Lavrini Florindo EMS 

Daniela Mary Yamashita Instituto de Tecnologia de Alimentos - ITAL 

Daniela Tomei Meta Regulatória 

Danielle Ito ITAL 

Darlila Aparecida Gallina Instituto de Tecnologia de Alimentos 

Diane Teo de Moraes Elabora BioSolutions 

Eduardo Caritá Funcional Mikron/ALIBRA 

Eduardo cesar andreo aledo Rubian Extratos Ltda 

Eliana Pissioneri DSM Produtos Nutricionais Brasil S.A 

Eliane Gomes Fabri Instituto Agronômico - IAC 

Eloísa Elena Corrêa Garcia Instituto de Tecnologia de Alimentos - ITAL 

Erika ADM DO BRASIL LTDA 

Fabiana de Souza Trento Ital 

Fabiana Fante Guimaro Ingredion 

Fabiana Ramos Centro de tecnologia de Embalagens ITAL/CETEA 

Fátima D'Elia ABIAM 

Flavia Maria Netto UNICAMP 

Franco Lajolo USP 

Gabriela UNIP 

Gabriela alves macedo UNICAMP 

Gisele Anne Camargo NIT-APTA 

Gislaine Faria Unicamp 

Glyn Mara Figueira CPQBA/UNICAMP 

Irene Marivel Nolasco Pérez UNICAMP 

Izabela Dutra ITAL 

Janice Ap.de Paulo IAC 

Jennifer Moneda Universidade Paulista UNIP 

João Carlos Golfi CP Kelco Brasil S/A 

joao guilherme brenner Nutrimental 

Joao Paulo Feijao Teixeira IAC 

José Luiz Camargo Guazzelli Techno Park Campinas 

Jose Ricardo Bessa de Carvalho DSM Produtos Nutricionais S.A. 

Josete Garcia Bersano Instituto Biologico 

Karina Berbert IAC 

Kátia M. V. A. B. Cipolli ITAL - Instituto de Tecnologia de Alimentos 

Kelly Juliana de Souza Campos Pereira EMS S/A 

Laíssa Pacheco de Oliveira Unicamp 

Lilian Cristina Anefalos IAC 

Linda Monica Premazzi Instituto de Zootecnia/APTA/SAA-SP 
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Name Institution/Company 

Lucia Lopes Serviço Florestal Brasileiro 

Luciana Moraes Moreira Cristália Produtos Químicos Farmacêuticos Ltda 

Luís Augusto Barbosa Cortez UNICAMP 

Luis Felipe Villani Purquerio IAC - Instituto Agronômico de Campinas 

Luis Madi ITAL 

Luisa Abreu Cardoso BASF 

Luiz carlos bocatto CCC&R 

Luiz Gustavo de Mattos Abreu GuBi 

Magali Carregã Prozyn BioSolutions 

Marcelo Cristianini Unicamp 

Marcelo Walton Otinga Investimentos 

Marcia Mayumi Harada Haguiwara ITAL/CTC 

Márcia Terra Consultora 

Márcio Lopes Rubian Xtract Serviços Ltda. 

Marco Aurelio Guimaraes USP - United States Pharmacopeia 

Maria Ap. Toledo Toledo & Associados 

Maria Clara Caetano Silva BASF 

Maria Eugenia Marques de Almeida Instituto de Tecnologia de Alimentos - ITAL 

Maria Isabel Berto Instituto de Tecnologia de Alimentos 

Maria Simone Iorgatchof Xavier EMS S/A 

Maria Teresa Bertoldo Pacheco ITAL - Instituto de Tecnologia de Alimentos 

Marisa Padula Instituto de Tecnologia de Alimentos 

Marise Pollonio Universidade Estadual de Campinas 

Marta Cristina Teixeira Duarte CPQBA/UNICAMP 

Mayra de Lima Mendonça Unicamp 

Melissa De Martino IAC 

Melissa Oliveira ADM 

Michele Nehemy Berteli ITAL 

Nilton Tojar USP - United States Pharmacopeia, Brasil 

Orlando Melo de Castro APTA 

Patrícia Blumer Zacarchenco Rodrigues 

de Sá ITAL (Instituto de Tecnologia de Alimentos) 

Paula Rebière Tortolo TR Investments 

Priscila Brochado Gomes Embrapa 

Raquel Virginia de Moraes Unip campinas 

Raul Amaral ITAL 

Renata Bromberg Instituto de Tecnologia de Alimentos 

Renata Maria Teixeira Duarte Centro de Pesquisas - CPQBA-UNICAMP 

Renata Moura Camardella EMSs 

RENATA VARDANEGA FEA/UNICAMP 

Ricardo Baldassin Jr Agropolo 
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Name Institution/Company 

Roberto Carlos Debom Moreira Cristália Produtos Químicos Farmacêuticos Ltda 

Rodrigo Matsushita Novozymes 

Rodrigo Vieira Rodrigues Invitrocell Avaliação Molecular e Celular LTDA 

Romeu Santini CCCER 

Rosana Goldbeck UNICAMP 

Roseli Aparecida Ferrari ITAL 

Rubens Rabczuk PROTEIOS - Nutrição Funcional Ltda. 

Sérgio Augusto Morais Carbonell IAC 

Sílvia Tondella Dantas ITAL - Instituto de Tecnologia de Alimentos 

Stefano martellotta tannuri bittar Saborama Sabores e Concentrados 

Steven Rumsey Duas Rodas 

Suzana Eri Yotsuyanagi UNICAMP 

Tadeu Felismino IAPAR - INSTITUTO AGRONÔMICO DO PARANÁ 

Terezinha J. G. Salva Instituto Agronômico de Campinas 

Valdecir Luccas Instituto de Tecnologia de Alimentos 

Vanessa Paiva Polido DSM Produtos Nutricionais do Brasil SA 

Vera Scholze Borges Embrapa Produtos e Mercado 

Vinicius Pedote Naturex Ingredientes Naturais 

Virginia Eickhoff Haag Global Compass 

Wesley Luiz Paterno Nono Miquele 

 

 


