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    About the book




    With this book, Steel Packaging, we complete the bilingual collection Embalagem Melhor, Mundo Melhor – Better Packaging, Better World - which now has 15 books and 12 e-books. It is also the result of the Packaging Institute’s belief: Better Packaging, Better World, which is its reason for being, in the area of packaging education and research. More than 20,000 professionals have already been trained using the books in the collection.




    This edition brings together concepts from conception to responsible disposal, including the market, design, trends, innovations, processes, and the delicate issue of sustainability. Divided into five units to facilitate study and understanding.




    The quality and availability of the authors, who are experienced professionals and fully active in the industry, is a distinguishing feature of the book, which covers, in a simple and accessible way, the world of the steel packaging industry for converters of this type of packaging and for the main consumer industries that use them.




    A book like this was only possible thanks to the expertise of the authors and the fact that they understand the high purpose of the mission to educate and share knowledge for the development of better packaging for a better world.




    The book also has e-book versions: in Portuguese and English.




    All the books in the collection are available on the same website platform, which is the collection’s channel: www.betterpackagingbetterworld.com.




    With the commitment to disseminating knowledge and growth of the packaging sector, the Instituto de Embalagens is spreading its belief:




    Better Packaging, Better World.




    Assunta Napolitano Camilo




    Instituto de Embalagens Director


  




  

    ABOUT THE BETTER PACKAGING BETTER WORLD




    “There is only transformation from learning and knowledge”




    Aristotle




    We believe that when professionals share knowledge in their work environment, they are collaborating to develop better solutions, in other words, to keep companies alive and competitive.




    To support our studies, courses, meetings, and training sessions and the dissemination of knowledge about packaging, we have expanded our teaching materials with the launch of the Better Packaging Better World collection of bilingual books.




    The collection was launched in 2014 to increase the reach of knowledge about packaging beyond the country and to be a reference source of information for professionals who work with packaging. What sets the books apart is the content developed by various authors, who are experts in the sector, and by the Instituto de Embalagens teaching team, to broaden the business vision and the depth of many topics. Since then, the collection now has 15 books, and the Instituto de Embalagens, 26 in total.




    Better Packaging Better World provides technical information, trends, and innovations in the sector, as well as highlighting the characteristics of different packaging, indicating applications and possibilities, as well as the best processes and equipment, always addressing the issue of sustainability in an impartial and unbiased manner.




    In 2021, we produced the first audiobook and have now delivered two more e-books, making a total of 12 e-books.




    Thus, with yet another concrete attitude, we are building a specific literature on packaging, which aims to update and inspire professionals and students of the subject, so we can have more and more:




    Better Packaging, Better World.




    Assunta Napolitano Camilo




    Instituto de Embalagens Director


  




  

    Instituto de Embalagens




    The Institute de Embalagens was founded in 2005, with the vision of being the packaging knowledge center, in Brazil. We are a pioneering institution, in what we do: training and connecting professionals in the packaging sector. There are already more than 20 thousand professionals operating in the value chain of this segment, including from manufacturers of raw materials and equipment, converters, brand owners to recycling cooperatives.




    We have developed different fronts of action in teaching and research on packaging, which include courses, training, workshops, forums and books focused on the transformative potential of education for a better world. The Instituto de Embalagens has already published 26 books and held 110 courses, in addition to 145 forums and workshops.




    The team of experts of the Instituto de Embalagens continually updates its knowledge with annual visits to the main national and international fairs and congresses, to learn about new technologies and ideas, and stay up to date with trends and innovations in the packaging sector. All this content is transformed into books that are used as teaching material for the courses, and as support material for in-company lectures and for workshops and training.




    Visits to points of sale in Europe and Brazil are strategic tasks for the professionals of the Instituto de Embalagens, to observe new packaging concepts and generate content for our entire knowledge platform.




    Our Better Packaging, Better World belief represents what we want to sow in the industry. Our intention is to help everyone perceive themselves as an integral part of the solution to our industry’s biggest challenge: sustainability. Knowledge transforms, and we, at the Instituto de Embalagens, as an educational institution, want to share knowledge, thus contributing to a better world!




    Better Packaging, Better World.




    Assunta Napolitano Camilo




    Instituto de Embalagens Director


  




  

    GRATITUTE




    To paraphrase Érico Veríssimo: Usually, when I finish a book, I find myself in a confusion of feelings, a mixture of joy, relief, and vague sadness.




    And, of course, immense gratitude to everyone who embarked on the great adventure of building a legacy with the purpose of changing the world for the better through knowledge.




    Books are of fundamental importance to the development of societies and the intellectual growth of individuals. It allows us to record what we already know and pass it on to others, acting as a vector of knowledge.




    I have a wonderful feeling of mission accomplishment and that I owe a great debt to those who believed in the project and made it possible to publish this book, which is a valuable contribution to the steel packaging sector.




    I believe that we must give back to every hand extended along our journey. Our careers and professional paths are built on colleagues and examples. We depend on other professionals who accompany us and guide us along the way. These people are very important and deserve our gratitude.




    Success means gaining recognition and having dedicated professionals by our side who inspire us.




    The union of the team - sponsors, supporters, authors, reviewers, designers, and the publisher - is the reason for the success of this book.




    To all, my gratitude!




    Better Packaging, Better World.




    Assunta Napolitano Camilo




    Instituto de Embalagens Director


  




  

    PREFACE




    Evolution of Steel Packaging: Innovation and Sustainability




    Steel, with its long history of utility and resilience, is an essential pillar in the world of packaging. For over 200 years, steel has been a durable and reliable solution for protecting and preserving products around the world.




    Valued for its robustness and versatility in various industries, steel plays fundamental roles in modern society. In the packaging industry, such as in food and beverage cans, steel ensures protection and preservation of products. For applications in chemicals and paints, its properties ensure safety for stored materials.




    Steel packaging are guardians of product safety, from infant products to the preservation of chemicals, such as in cans and aerosols for paints and chemicals used in construction. Steel is inert which impedes any interference with the packaged content, being a logical choice for those who value the integrity of the products.




    There is a growing demand for more eco-efficient metal packaging, using recycled materials and lighter designs, aimed at reducing their environmental impact. In addition, there is a greater integration of smart technologies, such as QR code on metal packaging, which offer additional benefits such as product traceability and protection against counterfeiting.




    The history of steel packaging is a journey of continuous innovation, evolving to meet modern demands with technologies that ensure practicality and sustainability. Its ability to be infinitely recycled without losing durability and purity makes steel a crucial ally in building a more sustainable future.




    This book explores the fascinating journey of steel packaging over time, highlighting its contributions to society and its potential for innovation. With rich and up-to-date content, the book celebrates past achievements and inspires new generations to improve packaging for a better world.




    We hope that the lessons shared in this book will encourage a new era of steel packaging, leading to the development of more effective and sustainable solutions. We are committed to expanding the horizons of steel packaging, and to contributing to a future where functionality and beauty meet in perfect harmony.




    Tiago Forte




    Brasilata’s Chief Executive Officer
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     The History of The Steel Packaging




    Thais Fagury




    The 19th century witnessed profound transformations in politics, economics, and global culture. The emergence of new sciences, the quest for the synthesis of Christian religiosity, and the growing demand for new colonies were some of the conditions in which populations found themselves.




    It was a period marked by a great flourishing of science. Nearly every area of knowledge experienced advancements and changes. The pursuit of new intellectual strategies itself became public domain, leading to various discoveries.




    However, alongside these achievements, there were also many problems regarding the sustaining of soldiers’ lives, especially concerning their food supply. It was known that armies spent days in search of new spaces under completely precarious and often inhumane conditions.




    During conflicts, one name stood out: Napoleon Bonaparte. Ruler of France between 1804 and 1814, the emperor colonized and governed large parts of central and western Europe, showcasing his Enlightenment ideals and military might.




    To conquer new territory, strength was necessary, and Bonaparte’s soldiers were increasingly weakened due to the poor conditions of the food they carried. There was no means of preservation, and the containers that could transport the food did not last long, causing rapid spoilage. As a result, many died of starvation or scurvy (lack of vitamin C). Bonaparte’s army had around ten thousand soldiers, and it is estimated that two to three thousand died from cold and hunger without even participating in battles.




    Realizing that the issue of poor nutrition would affect his goal of world conquest, in 1795, Bonaparte summoned inventors, researchers, and scientists of the time to develop a solution for food preservation. Napoleon even offered a prize of 12,000 francs for such a discovery.




    Great minds began the search for an answer to Napoleon’s call. It was Nicolas Appert, in 1802, who developed and presented a novel container for preserving meats, vegetables, and fish for up to a year. The “appertization,” as the technique became known, involved applying a thermal process to food conveniently packaged in an airtight, heat-resistant container, at a specific temperature and for a set period, to achieve sterilization. More than 20 items were canned and processed using Appert’s technique, thus introducing the concept of steel can preservation.




    It was in 1810 that Peter Durant patented the tin-coated iron container, which could be appertized, selling the patent the following year to the British company Donkin, Hall & Gamble. Thus, the steel can emerge!




    Eight years after the first appertized packaging, new studies and technologies were applied to the invention, replacing the appertization system with canning, which provided much more security, flavor, nutritional quality, and ease of food transportation. Finally, the steel can emerged!




    In the same year, Appert published six thousand copies of the first edition of the book “The Art of Preserving All Kinds of Animal and Vegetable Substances for Several Years,” detailing the process for canning over 50 types of foods. This work captivated the world.




    With military conquests and major commercial voyages, several countries learned about the advantages and qualities of the new packaging – the steel can.The can became fundamental for progress and a ll advancements.




    Combined with the development of new packaging processes, the full preservation of nutrients, and total safety for product packaging, the steel packaging traveled the world, becoming part of the culture of organized societies.




    The evolution and revolution of techniques




    The development of steel packaging was propelled by the Industrial Revolution, which enabled the mechanization of can manufacturing, as well as the production of low-carbon steel sheets. From there, time shaped new discoveries in steel for packaging.




    Metal began to be seen as a singular material with exceptional performance, strength, malleability, and durability for a wide variety of products, protecting and preserving contents from oxygen, light, and other external elements, thus preventing waste and deterioration.




    The consequence was a natural evolution in the use of cans. In 1813, the first canned goods were supplied to the British navy and army. By 1818, the Royal Navy had consumed 24,000 large cans. In 1841, in England, the first “quality control” emerged, something rare for that period. The British Donkin, Hall, and Gamble used a control oven for the first time to verify the sterility of their canned goods. They confirmed the efficiency of steel packaging.




    Ten years later, in 1851, Raymond Chevalier patented a technique called autoclaving with a special pressure gauge that allowed the temperature of the sterilization container to be increased to above 100°C under controlled pressure, taking another step in the quality of canned products. The “autoclaving” process revolutionized food industries, especially.




    The semi-vacuum cooking system – steam working at ideal temperatures and preserving all the nutritional values of food – naturally sealed the cans, allowing for a hermetic closure, meaning what was inside stayed in and what was outside stayed out.
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    In 1856, Gail Borden of Eagle created canned condensed milk to combat food poisoning and other illnesses related to lack of refrigeration and preservation techniques. The Civil War brought the Eagle brand the necessary recognition to make it a strong household name. The military needed milk to remain good for consumption over long periods, and Borden’s product met that need. The Eagle brand of Condensed Milk also significantly reduced infant mortality rates in North America. Gail Borden’s product was launched in steel cans and copied by various companies such as Helvetia Milk Canning Co. in 1885 and Carnation in 1900.




    In 1861, manufacturers and canners began adding salt to the water in which steel cans were boiled, significantly reducing the processing time of canned goods and speeding up the filling process.




    By 1863, cans started to receive the first impressions on their bodies, with higher-quality labels, marking the beginning of lithographic printing. Two techniques developed in parallel: indirect printing and direct printing on tinplate.




    After the development of “appertization,” the importance of preserving food in hermetically sealed containers became clear through the work presented by Louis Pasteur, a French chemist and microbiologist, who showed in 1864 that microorganisms were destroyed by a heating process, later known as pasteurization. The need for and importance of canning had become evident. Thus, the popularity of cans, which could be heated to temperatures higher than those of pasteurization from the early days, increased considerably and boosted production levels.




    Another factor contributing to the increase in the number of cans was the Civil War – canned food production jumped from 5 million to 30 million.




    The bottleneck at that time was the need to ensure that the product would not come into contact with the solder and that it would be able to maintain the hermetic seal of the cans. Because of this, attempts were made to replace soldering with double seaming.




    One of the first companies in Europe to offer machinery for the canning industry and steel can manufacturing was Blema Kircheis. Established in 1861 by Erdmann Kircheis, its initial machines were for steel sheet processing, leaf beading, steel sheet cutting, small presses, and flange fabrication. Up until 1880, Kircheis did not produce machinery for side seam sealing of cans. In 1880, the first reliable machine for sealing/seaming cans was built.




    In 1865, experiments for the improvement of steel cans discovered another ally for the evolution of packaging: protective varnishes. Jean-Baptiste Georget developed a varnish that directly protected the interior of cans from acids found in some foods. Called Chatenay varnish, the product evolved, leading to various types according to the characteristics of the packaged products.




    In 1869, the origin of Campbell’s Soup began when fruit merchant Joseph Campbell and refrigerator manufacturer Abraham Anderson founded Anderson & Campbell Preserve Co in Camden, New Jersey. In 1877, Campbell bought out Anderson’s share and expanded the business with ready-to-serve tomato soup – its flagship product. Campbell retired in 1894, and three years later, the company’s president, Arthur Dorrance, hired his nephew John Dorrance, a chemistry professor, who worked on a way to condense the soup, allowing a reduction in price from 30 to 10 cents per can. John became the president and sole owner of the company.




    In 1875, in the city of Chicago, the Wilson Packaging Co partnered with McNeill & Libby, a meat packer, to launch the welded pyramidal cans with easy extraction. The previously rectangular and straight cans for meat extraction ceased to exist, and the new patented packaging became a success in countries like England. Libby’s product became very popular, and by around 1880, the company employed 1,500 people and slaughtered about 200,000 head of cattle per year. Like other major companies in Chicago, Libby’s canned meat sales ended up at the Union Stock Yard. A great number of its canned meats were sold in Europe, where they were consumed by both civilians and soldiers. Between 1888 and 1920, Libby came under the control of Swift & Co. During the early years of the 20th century, Libby ventured into the canned vegetables and fruits segments. During the 1970s, when Libby was bought by Switzerland’s Nestlé, the company recorded annual sales of about $500 million and about 1,300 new workers – all thanks to canned meat, a nutritionally rich and easily storable and consumable product.




    The transition from the 19th to the 20th century was also a period of diversification in the use of cans. Pharmaceutical and cosmetic industries, like all others, recognizing the advantages, began adopting steel packaging because they were economical, unbreakable, and suitable for mass production.




    These segments were the first to introduce cans with lithographed labels directly on tinplate, with the trademark on the products.




    At the end of the 19th century, Max Ams and Julius Brezinger adopted double seaming in their cans, taking more time before processing but marking the appearance of the new can. As a result, the canned food industry grew dramatically, expanding the production of vegetables, fruits, meat, fish, and canned milk, especially in America.




    Canned goods became the preference of housewives in the 1920s, providing convenience and practicality.




    The body of cans underwent significant diversification in size, shape, and type, adding boldness, competition, and variety for consumers. A good example is the expanded can, which made history in Europe, launched in 1985, and sometime later in Brazil, in 2001, in a partnership between Bertol and Oderich companies for the canned vegetables and tomato products segment. Although the launch of the first expanded can occurred in Europe, the greatest worldwide case of shaped cans was in Brazil with the Nestlé Leite Moça can in 2004.




    However, what represented the most significant evolution was a group of fundamental adaptations for preservation, transportation, and storage. This involved the creation of vertical, parallel, and oblique ribs that increased the mechanical resistance during can filling and also reduced “bulging.” In addition to the emergence of different types of side seam welding of the can bodies made by conventional soldering to the tin-lead alloy, by electric welding, by applying thermoplastic sealants, and by hooking and pressing the body ends, known as stitched welding, the neck-in was created, allowing stacking and a series of advantages in the manufacturing, handling, transportation, and design processes of the packaging, truly transforming the concept of steel packaging.




    The re-crimping of can bottoms was criticized by the can solderers themselves regarding the effectiveness of its sealing.




    Brazilian steel cans




    The history of Brazilian cans is directly related to the evolution of the national food industry. For over 100 years, the can manufacturing industry has been thriving in the country. In the beginning, there were only a few companies: CMP (Companhia Metalgraphica Paulista), Metalúrgica Matarazzo, and Metalgráfica Rico.




    Companhia Metalgraphica Paulista (CMP), founded in 1924, is the oldest operating can manufacturer in Brazil. Today, it transforms thousands of tons of steel per month into packaging, and it began its operations by producing large steel cans for milk in the interior of the state of Minas Gerais. CMP was responsible for introducing the seamed can with bid ends (grooves) to the national market, a technology that was adopted practically worldwide.




    It was in Brazil where the internationally recognized easy-open can with a seal and vacuum system was created, by the Rojek company, as well as the PlusTM and BiPlus™ closures by Brasilata.




    The development of machinery for the production process also evolved; the equipment created in Brazil revolutionized the development of steel packaging. Can seamers and filters, non-cylindrical cans, semi-automatic machines for rectangular packaging, automatic machines for tinplate can lids and bottoms, as well as crimping machines for cylindrical cans, labeling machines, washers, conveyor belts, among countless other equipment, transformed the segment in the country.


  




  

    Global Steel Packaging Market




    Margaret Hayasaki




    The global tinplate packaging market is estimated to grow to $743.1 million by 2024. Expectations point to rapid expansion over the next decade, with a compound annual growth rate (CAGR) of 4.40%, reaching a value of $1,143.2 million by 2034, indicating a promising horizon for industry participants, according to a study by Future Market Insights.




    One of the key drivers fueling this growth is the increasing need for environmentally friendly metal packaging solutions across various sectors including food, beverages, and healthcare. Throughout the projection period, automation and technological advancements in metal packaging processes are expected to contribute to the growth.




    The tinplate packaging market benefits from the expansion of the food and beverage industry and the entry of new businesses. Packaged foods are in high demand, requiring appropriate packaging to protect products from contamination. As a result, companies are utilizing tinplate packaging, creating new market opportunities.
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    Ecopeeltm: Eviosys has launched an innovative food can with a sleek, removable foil directly sealed onto the body of the package




    Urbanization and the desire for a healthy lifestyle are factors expected to drive strong demand for tinplate packaging. This global business is propelled by consumer demand for packaged and processed products. Changes in consumer preferences, increased sales of frozen and refrigerated foods, and lifestyle changes, have led to metal packaging becoming increasingly popular.




    Aerosol cans are utilized across various sectors including cosmetics, industrial, automotive, healthcare, and household cleaning products. They are popular due to their nitrogen-infused application, ensuring product consistency, quality, and longer shelf life as new packaging is developed constantly changing market dynamics.
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    Aerosols are used in various sectors, such as cosmetics, industrial, automotive, healthcare, and home care




    

      [image: ] Tinplate packaging is essential for preserving and protecting products, particularly in the food and beverage industry. Its steel sheets are coated to prevent corrosion, making it a popular choice for packaging. Additionally, its versatility is evident in its use in various formats such as cans, aerosol caps, and containers, [image: ] states Ismail Sutaria, Senior Packaging Consultant at Future Market Insights (FMI).

    




    Canned foods




    The high popularity of canned foods among environmentally conscious individuals and the elimination of the need for secondary packaging are key drivers of this market. Rapid urbanization, changing dietary habits, and increased consumption of ready-to-eat foods are fueling the demand for canned foods worldwide. The global canned food market was valued at $27.9 billion in 2022. It is projected to grow at a CAGR of 3.9% from 2023 to 2031, reaching $39.3 billion by 2031, according to a study by Transparency Market Research.




    The increasing popularity of canned foods for preserving a wide variety of foods such as fruit, vegetables, beans, soups, meats, and seafood has long offered significant market opportunities for packaging companies. Most canned meats and seafood are safe for consumption within three years, while canned juice is safe for consumption for up to a year, provided they are properly stored.
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 Cans are a popular option for preserving the freshness and nutritional content of food products




    The growth in demand for ready-to-eat canned foods in developing countries is expected to increase market value in the near future.




   



    Cans are a popular option for maintaining the freshness and nutritional content of food products such as fruit and vegetables. This will reinforce the growth of the canned food market.




    The increasing use of steel as a material for beverage, dairy and frozen foods packaging cans presents substantial opportunities for companies operating in the market. Metal cans are infinitely recyclable, which is likely to increase their popularity among food companies. Over 90% of steel manufacturing coproducts are reused or recycled, according to the American Iron and Steel Institute.




    In terms of material, stainless steel was a lucrative sub-segment of the metal segment in 2022. The food packaging industry is rapidly transitioning to bisphenol A (BPA)-free coatings. Alternatives such as Bisphenol S (BPS) and Bisphenol F (BPF) are now being used to replace BPA in resin coating for aluminum cans. Additionally, ongoing R&D activities in reducing microbial deterioration in canned foods are likely to broaden market prospects in the near future.




    Regional perspective




    The Asia-Pacific region will account for the largest market share, with a compound annual growth rate (CAGR) of 5.1% from 2023 to 2031. An expanding organized retail sector in countries like India and China is driving market growth in the region. Consumer inclination in developing countries towards ready-to-eat food products will likely accelerate the adoption of canned foods, thereby reinforcing its development.




    The market in North America is projected to expand significantly during the forecast period. Increased demand for canned meat among consumers in the US is expected to fuel business growth in the region. Furthermore, the growing preference for recyclable food packaging will create lucrative opportunities for canned food manufacturers in North America.
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